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Abstract

Objective. Individuals with chronic pain are uniquely challenged by the COVID-19 pandemic, as increased stress may
exacerbate chronic pain, and there are new barriers to receiving chronic pain treatment. In light of this, using a large
online sample in the United States, we examined 1) the early impact of COVID-19 on pain severity, pain interference,
and chronic pain management; and 2) variables associated with perceived changes in pain severity and pain interfer-
ence. Design. A cross-sectional study. Methods. Online survey data for 1,453 adults with chronic pain were collected
via Amazon’s Mechanical Turk platform. Results. Although a large proportion of participants reported no perceived
changes in their pain severity and pain interference since the outbreak, approximately 25–30% of individuals
reported exacerbation in these domains. Individuals identifying as Black and of non-Hispanic origin, who experi-
enced greater disruptions in their mood and sleep quality, were more likely to report worsened pain interference.
The majority of participants reported engaging in self-management strategies as usual. However, most appoint-
ments for chronic pain treatment were either postponed or canceled, with no future session scheduled.
Furthermore, a notable proportion of participants had concerns about or difficulty accessing prescription opioids
due to COVID-19. Conclusions. We may expect to see a long-term exacerbation of chronic pain and related interfer-
ence in functioning and chronic pain management among individuals most impacted by the pandemic. These indi-
viduals may benefit from remotely delivered intervention to effectively mitigate COVID-19–related exacerbations in
chronic pain and interruptions in face-to-face treatment.
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Introduction

Novel coronavirus (COVID-19) has spread to almost ev-

ery corner of the world, infecting millions of people, leav-

ing billions under home confinement, and contributing to

a significant increase in psychosocial distress [1]. As

many as 100 million individuals in the United States suf-

fer from chronic pain, and this population may be nega-

tively affected by the pandemic. As it is well documented

that pain increases in response to stressors [2, 3],

pandemic-related stress may exacerbate pain and de-

crease functioning among individuals with chronic

pain [4]. Furthermore, individuals with chronic pain may

have substantially reduced access to their treatments, as

facilities close or transition to new models of delivery [5].

To better identify current and future needs of such indi-

viduals during this pandemic, it is imperative to
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understand the impact of COVID-19 on pain intensity,

pain interference, and chronic pain management.

The impact of COVID-19 on pain severity and pain

interference is likely to vary across individuals. Recent

reports suggest that COVID-19 disproportionately

affects racial and ethnic minorities and individuals with

low socioeconomic status [6–8]. These demographic sub-

groups are also likely to experience greater pain and dis-

ability [9–14]. Individuals with chronic pain from these

subgroups may be more susceptible to having COVID-19

negatively impact their pain experiences. Other biopsy-

chosocial factors that may also exacerbate pain severity

and pain interference include worsened mood, sleep qual-

ity, and social support, which have been frequently

reported by the general population during the pandemic

[15, 16] and are some of the key factors that can modu-

late a person’s pain-related experience [17–19]. To our

knowledge, however, no studies to date have examined

the impact of sociodemographic characteristics, mood,

sleep quality, and social support on worsened pain sever-

ity and pain interference in the context of COVID-19.

Chronic pain management, including the self-

management of pain and medical and pharmacological

treatments, is likely to be disrupted during the pandemic

[5]. Significant lifestyle changes, such as increased care-

giving needs and financial strain, may pose barriers to

self-management strategies, such as exercise or medita-

tion practices. Chronic pain treatment facilities are also

being closed or transitioned to new models of delivery to

prioritize resources to meet the current acute need of pre-

venting and treating COVID-19 [5]. These changes are

reducing access to face-to-face chronic pain treatments.

Other factors, such as loss of or changes in insurance,

may pose additional barriers to seeking chronic pain

treatment. Nevertheless, the impact of COVID-19 on

chronic pain management is unknown.

The present study aimed to elucidate the early impact

of the COVID-19 pandemic on chronic pain and its man-

agement by examining cross-sectional survey responses

from a large online sample. First, we examined the im-

pact of the outbreak on perceived changes in pain sever-

ity and pain interference. Second, we explored whether

select demographic factors and changes in mood, sleep

quality, and social support are associated with greater

COVID-19 impact on pain severity and pain interference.

Lastly, we investigated the COVID-19 impact on various

domains of chronic pain management, including engage-

ment in self-management practice, appointments for

chronic pain treatments, and access to prescribed

opioids.

Methods

The present study is part of a larger study characterizing

individual differences in emotional regulation and their

association with pain and mood-related outcomes among

individuals with chronic pain. To date, no study using

this parent data has been published. The primary aims of

the present study focus on the impact of COVID-19 on

chronic pain and its management and, therefore, do not

overlap with those of the parent study.

Participants
Participants were recruited between April 22, 2020, and

May 15, 2020, from Amazon Mechanical Turk

(MTurk), a crowdsourcing website. A third party, Cloud

Research, was used to recruit MTurk “workers” to re-

spond to a Human Intelligence Task (HIT) advertisement

for our survey titled “demographic background,

thoughts, feelings, and physical and mental health

symptoms.” MTurk provides access to large and demo-

graphically diverse samples, and studies suggest that

MTurk responses have overall good validity and reliabil-

ity [20, 21]. MTurk has also been used to collect data

from large samples of individuals with chronic pain in

previous studies [22, 23]. We aimed to achieve a sample

representative of the online chronic pain population in

the United States in terms of gender, race, and ethnicity,

based on findings from Johannes and his colleagues [24].

Demographic rates were monitored during data collec-

tion, and Black/African American race, Hispanic ethnic-

ity, and women were oversampled to achieve rates

similar to those found by Johannes and colleagues [24].

An initial screening question was embedded into on-

going MTurk surveys: “Have you had pain most days

(more than half) over the past 3 months?” MTurk work-

ers who responded affirmatively to this question were in-

vited to complete an additional screener to determine

eligibility. Specifically, this screener assessed whether the

individual resided in the United States, assessed whether

the individual was willing to be recontacted for a future

study, and gathered additional information about pain.

With regard to pain assessment, participants completed

select items from the Brief Pain Inventory (BPI [25]) to

determine the presence of pain (item #1 from BPI) and

pain severity (items #3–6 in BPI). Because of potential

delays between initial screening and completion of the

survey battery, participants were asked once again to in-

dicate whether they had had pain for most days over the

previous 3 months.

Inclusion criteria included: 1) age 18 years or more, 2)

additional chronic pain criteria (i.e., experience of pain

in the past week and average past week pain severity of

3/10 as per the BPI [25], 3) residence in the United States,

4) proficiency in English, and 5) willingness to participate

in follow-up data collection approximately 12 weeks in

the future. In addition, to maximize the overall quality

and reliability of survey responses, only workers with a

minimum approval rating of 95% from other MTurk

“requesters” (those who post studies like us) were invited

to participate in the full survey.

A total of 30,096 MTurk workers responded to the

initial screening question. Of these, 10,308 (34.3%)
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responded affirmatively, indicating the presence of

chronic pain; these MTurk workers were invited to com-

plete the additional eligibility screener. Of these, 2,153

(20.9%) who completed the screener were deemed eligi-

ble. Of the 2,153 eligible to participate in the full study,

1,809 (84.0%) initiated the survey. To ensure the validity

of participants’ responses, we excluded data from partici-

pants who 1) took substantially more than (>60 minutes)

or less than (<16 minutes) the average survey duration

(i.e., 35 minutes) to complete the survey, and 2) those

who provided inaccurate responses to three embedded at-

tention check items (e.g., “Please select Never True”). A

total of 325 participants (18%) were excluded on the ba-

sis of these criteria. We also found 31 cases that had du-

plicate IDs; these cases were excluded from the dataset.

As a result, the final sample size of the present study was

1,453.

Procedures
MTurk workers who were eligible for participation on

the basis of the initial screening survey received an online

link to a study that included self-report questionnaire

batteries. Respondents were compensated $5 for their

participation. All study procedures were approved by the

Johns Hopkins University School of Medicine

Institutional Review Board.

Measures
Change in employment status. With a binary (yes/no)

question (i.e., have you experienced changes in employ-

ment status related to the coronavirus outbreak [for ex-

ample: job loss, laid off, furloughed, reduction in work

hours, etc.]?), participants were asked whether they had

experienced any changes in employment status related to

the coronavirus outbreak.

Perceived changes in pain severity, pain interference,

mood, sleep quality, and social support after the

COVID-19 outbreak. We assessed perceived changes in

pain severity, pain interference, mood, sleep quality, and

social support by adapting items from the previously vali-

dated Patient Global Impression of Change (PGIC) mea-

sure, which is frequently used as an indicator of

meaningful change in pain-related experiences [26, 27].

Respondents described perceived changes in pain sever-

ity, pain’s interference with their day-to-day activities,

mood, sleep quality, and social support since the start of

the COVID-19 outbreak, using the following seven-point

Likert scale: 1) “very much improved,” 2) “much

improved,” 3) “minimally improved,” 4) “no change,”

5) “minimally worse,” 6) “much worse,” and 7) “very

much worse.” Cronbach’s alpha was not calculated be-

cause these were single-item scales.

Impact of COVID-19 on engaging in self-management

of chronic pain. Respondents indicated how the corona-

virus outbreak had impacted their chronic pain

management at home (e.g., yoga, meditation, tai chi, ex-

ercise) on the following categorical scale: 1¼ “no longer

practicing home,” 2¼ “practicing at home less than usu-

al,” 3¼ “practicing at home more than usual,” 4¼ “no

impact—practicing at home the same as usual,” and

5¼ “others.”

Impact of COVID-19 on chronic pain treatment

appointments. Respondents indicated how the COVID-

19 outbreak had impacted their chronic pain treatment

appointments, including 1) mental health treatment (e.g.,

counseling, therapy) for chronic pain, 2) physical ther-

apy, 3) complementary medical treatments (e.g., mas-

sage, acupuncture, chiropractic care), and 4) other

medical treatments (e.g., injections, spinal cord stimula-

tion). The categorical scale that was used to evaluate im-

pact for these pain treatments included:

1¼ “appointments canceled with no future sessions

scheduled,” 2¼ “appointments postponed,”

3¼ “appointments changed to telehealth (sessions deliv-

ered via video or phone),” 4¼ “no impact,” and

5¼ “other impact.” For these items, participants were

permitted to select more than one response, as their on-

going chronic pain treatment may have been rapidly im-

pacted in multiple ways during the COVID-19 pandemic.

Impact of COVID-19 on access to prescription opioids.

Respondents also indicated how the COVID-19 outbreak

had impacted their access to prescription opioids. The

categorical scale that was used to evaluate the impact of

these treatments included: 1¼ “I have limited access to

prescription opioid medication,” 2¼ “I have access now

but am concerned about access in the future,” 3¼ “no

impact on my opioid medication prescribed for pain,”

and 4¼ “other impact.”

Power Analysis
We calculated the sensitivity to detect an effect based

upon the sample size. According to the G*Power calcula-

tion, a sample of 1,453 with an alpha level at 0.05 (two-

tailed) can produce a statistical power of 0.80 to detect

very small effects (Cohen’s d¼ 0.01) using multiple re-

gression analysis.

Data Analytic Strategy
To summarize the characteristics of the current sample,

descriptive statistics were computed for sociodemo-

graphics, duration of chronic pain, the number of people

who tested positive for COVID-19, and the number of

people whose employment status changed because of

COVID-19. Perceived changes in pain severity, pain in-

terference, mood, sleep quality, and social support due to

COVID-19 were first presented descriptively in a fre-

quency table. We then used standard multiple regression

to determine whether select sociodemographic factors

(i.e., age, gender, race, ethnicity, education level, income

level, and change in employment status due to the out-

break) and self-reported impact of COVID-19 on mood,
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sleep quality, and social support were associated with

perceived changes in pain severity and pain interference.

We entered these variables into the model simulta-

neously. Hierarchical multiple regression was not used,

as we did not have any a priori hypothesis that certain

variables should be considered as covariates or are theo-

retically the most important predictors of the outcomes.

Stepwise multiple regression (e.g., forward, backward,

and stepwise selection) was also not used, as this ap-

proach can cause biases in model parameters, model

overfitting, and inflation of Type I errors by multiple test-

ing [28]. Before multiple regression was conducted, the

categorical race variable was categorized to 1) Asian, 2)

Black/African American, 3) White, 4) Mixed-Race, and

5) Other Race. As numerous studies suggest significant

pain disparities among individuals who are Black/African

American [11, 12], we designated Black/African

American as the reference group for racial group compar-

isons. In terms of gender, we focused on the gender bi-

nary (male vs. female) in the regression analysis, as a very

small proportion (0.5%) of individuals reported that they

fall under the nonbinary/genderqueer category. Lastly,

the impact of COVID-19 on chronic pain management

was visually summarized by using bar charts.

Results

Sample Characteristics
Table 1 provides a detailed summary of the demographic

characteristics of the study sample. The breakdown of

race, ethnicity, and gender in the present sample was sim-

ilar to that of the representative chronic pain population

reported by Johannes and colleagues [24]. The partici-

pants’ mean age was 41.7 years (standard

deviation¼ 13.1), and the majority of participants were

female, were White, had at least some college education,

and were currently working either part or full time. Most

participants had an income greater than $24,999 and

were married. A total of 62 participants reported that

they had been tested for COVID-19. Among them, 9

(14.5%) reported having a positive result, 52 (83.9%)

reported having a negative result, and 1 (1.6%) reported

not yet knowing the result of their test. Nearly half

(42.7%) of the sample endorsed a change in employment

status due to COVID-19.

The Impact of COVID-19 Outbreak on Perceived

Changes in Pain Severity and Pain Interference
Table 2 represents the perceived impact of the COVID-

19 outbreak on changes in pain severity and pain inter-

ference. Overall, a large proportion of individuals

(60.3% for pain severity and 62.4% for pain interfer-

ence) reported that they had not perceived any changes in

their pain severity and pain interference since the

COVID-19 outbreak. Of those who reported changes in

pain severity and interference, 29.7% and 25.6% of indi-

viduals reported an exacerbation in pain severity and in-

terference, respectively.

Table 1. Demographic characteristics of the sample

Demographic Variables Mean 6 SD) or n (%)

Age, years 41.7613.1

Chronic pain duration, years 10.969.1

Gender

Female 968 (65.2)

Male 498 (34.3)

Other (nonbinary/genderqueer) 7 (0.5)

Race

White 1,189 (81.9)

Black/African American 99 (6.8)

Asian/Asian American 50 (3.4)

American Indian/Alaska Native 13 (0.9)

Native Hawaiian/Pacific Islander 0 (0)

Mixed Race 67 (4.6)

Other Race 28 (1.9)

Prefer not to answer 5 (0.3)

Don’t know 1 (0.1)

Ethnicity

Hispanic 144 (9.9)

Non-Hispanic 1,297 (89.4)

Prefer not to answer 7 (0.5)

Don’t know 3 (0.2)

Education

Less than high school graduate 9 (0.6)

GED or high school graduate 168 (11.6)

Some college, no degree 402 (27.7)

Associate’s degree (2-year degree) 224 (15.4)

Bachelor’s degree/college degree 399 (27.5)

Above college education 250 (17.2)

Prefer not to answer 1 (0.1)

Employment status

Working full time 694 (47.8)

Working part time 209 (14.4)

Unemployed or laid off 176 (12.1)

Looking for work 49 (3.4)

Keeping house or raising children full time 110 (7.6)

Retired 103 (7.1)

Other 112 (7.7)

Income

Less than $5,000 45 (3.1)

$5,000–$11,999 67 (4.6)

$12,000–$15,999 54 (3.7)

$16,000–$24,999 148 (10.2)

$25,000–$34,999 211 (14.5)

$35,000–$49,999 224 (15.4)

$50,000–$74,999 310 (21.3)

$75,000–$99,999 177 (12.2)

$100,000 and greater 201 (13.8)

Prefer not to answer 8 (0.5)

Don’t know 7 (0.5)

Marital status

Married 663 (45.7)

Divorced 198 (13.6)

Separated 29 (2.0)

Widowed 32 (2.2)

Single 517 (35.6)

Prefer not to answer 13 (0.9)

Changes in employment status due to COVID-19

Yes 620 (42.7)
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The Impact of COVID-19 on Perceived Changes in

Mood, Sleep Quality, and Social Support
Table 2 also presents the impact of COVID-19 on per-

ceived changes in mood, sleep quality, and social sup-

port. Only 28.8% of individuals reported that they had

not perceived any changes in their mood. The majority

(61.4%) of individuals reported worsened mood since

the outbreak. Although 38.2% of individuals reported

“no change” in their sleep quality, a large proportion

(52.4%) of individuals reported that COVID-19 had neg-

atively impacted their sleep quality. In terms of changes

in social support, approximately half (49.8%) of individ-

uals reported no change in social support since the out-

break. However, 34.2% of individuals reported

worsened social support.

Variables Associated with Perceived Changes in

Pain Severity and Pain Interference
Table 3 summarizes the findings of multiple regression

analyses. Among numerous demographic variables, race

(between Black and Asian; B¼ –0.36, P¼ 0.015, 95%

confidence interval [CI]: –0.66 to –0.07) and ethnicity

(B¼ –0.16, P¼ 0.028, 95% CI: –0.31 to –0.02) were sig-

nificantly associated with perceived change in pain inter-

ference. Specifically, on average, individuals who are

Asian reported a 0.36-point (on a 1–7 rating scale) lower

negative impact score of pain interference since the out-

break than that of individuals who are Black. Also, indi-

viduals of Hispanic origin reported a 0.16-point lower

negative impact score of pain interference since the out-

break than that of individuals of non-Hispanic origin.

No other demographic factor was significantly associated

with pain severity or pain interference.

Among non-demographic variables, self-reported

changes in mood were significantly associated with

changes in pain severity (B¼ 0.24, P< 0.001, 95% CI:

0.19 to 0.28) and pain interference (B ¼ 0.25, P< 0.001,

95% CI: 0.20 to 0.29), respectively. In other words, ev-

ery 1-unit (on a 1–7 rating scale) increase of worsened

mood since the COVID-19 outbreak was related to a

0.24-point greater negative impact score of pain severity

and a 0.25-point greater negative impact score of pain in-

terference. We also found that worsened sleep quality

since the COVID-19 outbreak was related to exacerbated

pain severity and pain interference. Specifically, every 1-

unit increase (on a 1–7 rating scale) of worsened sleep

quality since the COVID-19 outbreak was related to a

0.14-point greater negative impact score of pain severity

(B¼ 0.14, P< 0.001, 95% CI: 0.09 to 0.18) and a 0.13-

point greater negative impact score of pain interference

(B¼ 0.13, P< 0.001, 95% CI: 0.09 to 0.18).

Table 2. Response frequency of perceived changes in pain severity, pain interference, mood, sleep quality, and social support

Response Choice
Changes in Pain
Severity, %

Changes in Pain
Interference, %

Changes in
Mood, %

Changes in Sleep
Quality, %

Changes in Social
Support, %

Very much improved 0.6 1.3 1.0 1.0 1.7

Much improved 2.1 2.6 2.6 3.1 4.3

Minimally improved 7.4 8.2 6.1 5.2 10.0

No change 60.3 62.4 28.8 38.2 49.8

Minimally worse 20.5 19.1 37.7 28.1 18.9

Much worse 8.2 5.2 18.0 17.0 9.5

Very much worse 1.0 1.3 5.7 7.3 5.8

Table 3. Multiple regression analyses on perceived changes in pain severity and interference as outcomes

Changes in Pain Severity Changes in Pain Interference

Predictors Estimates CI Std. Beta P Estimates CI Std. Beta P

Intercept 2.62 2.27 to 2.96 0.15 <0.001 2.39 2.05 to 2.74 0.11 <0.001

Age –0.00 –0.01 to 0.00 –0.03 0.193 0.00 –0.00 to 0.00 0.00 0.898

Sex (Male) –0.09 –0.18 to 0.00 –0.10 0.060 0.04 –0.05 to 0.13 0.05 0.376

Race (Asian vs. Black) –0.12 –0.41 to 0.17 –0.14 0.409 –0.36 –0.66 to –0.07 –0.42 0.015

Race (Mixed vs. Black) –0.17 –0.43 to 0.09 –0.20 0.194 –0.11 –0.38 to 0.15 –0.13 0.394

Race (Other vs. Black) 0.03 –0.28 to 0.35 0.04 0.837 0.16 –0.16 to 0.48 0.18 0.330

Race (White vs. Black) –0.09 –0.26 to 0.08 –0.11 0.282 –0.10 –0.28 to 0.07 –0.12 0.253

Ethnicity (Hispanic) –0.13 –0.28 to 0.02 –0.05 0.087 –0.23 –0.38 to –0.07 –0.08 0.004

Education 0.00 –0.02 to 0.03 0.01 0.756 –0.02 –0.04 to 0.01 –0.04 0.163

Income 0.00 –0.02 to 0.02 0.00 0.894 0.01 –0.01 to 0.03 0.03 0.316

Changes in employment status –0.02 –0.10 to 0.07 –0.02 0.658 –0.03 –0.12 to 0.06 –0.03 0.494

Changes in mood 0.24 0.19 to 0.28 0.31 <0.001 0.25 0.20 to 0.29 0.32 <0.001

Changes in sleep quality 0.14 0.09 to 0.18 0.19 <0.001 0.13 0.09 to 0.18 0.18 <0.001

Changes in social support 0.02 –0.02 to 0.06 0.03 0.280 0.02 –0.02 to 0.06 0.03 0.246

R2/R2 adjusted 0.219 / 0.211 0.214 / 0.206

Std. ¼ Standardized. The boldfaced values represent statistically significant regression estimates.
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R-squared results show that 21.9% and 21.4% of

perceived changes in the outcome variances for pain se-

verity and pain interference, respectively, were explained

by all the variables that were included in the regression

models.

The Impact of COVID-19 on Chronic Pain

Management

The Impact on Engagement in Self-Management of

Chronic Pain

A total of 759 individuals (52.2% of the total sample)

reported the use of self-management approaches (e.g.,

yoga, meditation, tai chi, exercise) to manage chronic

pain. Among these individuals, 48.1% reported that

there was no impact on their self-management practice.

Among those who reported some impact, as shown in

Figure 1, 19.9% reported that they were practicing self-

management “less” than usual because of COVID-19,

and 5.7% reported that they no longer practiced self-

management as a result of COVID-19. More than one

fourth (25.7%) of participants reported that they prac-

ticed self-management “more” than usual.

The Impact on Chronic Pain Treatment Appointments

Mental health treatment. A total of 186 individuals

(12.7% of the total sample) reported receiving mental

health treatment for chronic pain. Among these

individuals, as shown in Figure 2A, a small number of

participants (8.6%) reported that there had been no im-

pact on their mental health treatment for chronic pain.

Among those who reported an impact, 30.3% reported

that appointments had been canceled with no future ses-

sions scheduled, and 20.5% reported that appointments

had been postponed. Close to 40% of participants

reported that their appointments had been changed to

telehealth.

Physical therapy. A total of 276 individuals (19% of the

total sample) reported receiving physical therapy for

chronic pain. Among these individuals, as shown in

Figure 2B, 20% reported that there had been no impact

on their physical therapy for chronic pain. Among those

who reported an impact, 47% reported that appoint-

ments had been canceled with no future sessions sched-

uled, and 21% reported that appointments had been

postponed. Less than 10% of participants reported that

their appointments had been changed to telehealth.

Complementary medical treatment. A total of 224 indi-

viduals (15.4% of the total sample) reported receiving

complementary treatment for chronic pain (e.g., mas-

sage, acupuncture, chiropractic care). Among these indi-

viduals, as shown in Figure 2C, 13.3% of individuals

reported that there had been no impact on their comple-

mentary medical treatment for chronic pain. Among

those who reported an impact, 52.7% of appointments

had been canceled with no future sessions scheduled, and

Figure 1. A bar chart presenting the impact of COVID-19 on engagement in self-management of chronic pain. Examples of self-man-
agement activities include yoga, meditation, tai chi, exercise.
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26.5% of appointments had been postponed. Only 4.5%

of participants reported that their appointments had been

changed to telehealth.

Other medical treatment. A total of 193 individuals

(13.3% of the total sample) reported receiving other

medical treatment (e.g., injections, spinal cord stimula-

tion) for chronic pain. Among these individuals, as

shown in Figure 2D, 26.6% of individuals reported that

there had been no impact on their other medical treat-

ment for chronic pain. Among those who reported an im-

pact, 29.5% reported that appointments had been

canceled with no future sessions scheduled, and 24.5%

reported that appointments had been postponed.

Approximately 16% of participants reported that their

appointments had been changed to telehealth.

The Impact on Access to Prescription Opioids

A total of 273 individuals (18.8% of the total sample)

reported receiving opioid therapy for chronic pain.

Among these individuals, as shown in Figure 3, 54.8% of

participants reported that there had been no impact on

their opioid medication prescription. Among those who

reported an impact, 19.7% reported that they currently

had limited access to opioid medication because of

COVID-19, and 21.4% of those who currently had ac-

cess to opioid medication were concerned about access in

the future.

Discussion

Using a large online sample (n¼ 1,453) of individuals

with chronic pain in the United States, we investigated

the impact of the COVID-19 pandemic on pain severity,

pain interference, and chronic pain management. Close

to a third (25–30%) reported worsening in pain severity

and pain interference. Individuals who are Black and of

non-Hispanic origin, who had greater self-reported dis-

ruptions in mood and sleep quality, reported greater neg-

ative COVID-19 impact on pain severity and pain

interference. Although engagement in chronic pain self-

management was largely sustained, most participants

reported that their medical appointments for chronic

pain had been disrupted. More than 40% of individuals

also reported concerns about or difficulty accessing pre-

scription opioids because of the pandemic.

Contrary to our expectation, most individuals

reported no perceived changes in their pain severity and

pain-related interference since the outbreak. One possible

explanation for this unexpected finding may be that the

present study was conducted during the early phase of

the pandemic when stay-at-home orders went into effect

in most U.S. states; hence, our data capture the acute im-

pact of COVID-19 on these pain-related experiences. We

may see a more pronounced impact of the outbreak on

pain severity and pain interference with time, with the

persistence of COVID-19–related stress and impact on

daily life. Another possibility is that COVID-19 stay-at-

Figure 2. Bar charts presenting the impact of COVID-19 on chronic pain treatment appointments.
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home orders had some benefits for individuals with

chronic pain. In our clinical experience, some patients

with chronic pain have reported benefiting from the addi-

tional flexibility that work-from-home or changes to em-

ployment has afforded, which can, for example, allow

more opportunity for activity pacing, reduction in work-

related stressors, and increased integration of self-

management practice into daily life. Future longitudinal

studies will be important to understand more fully the

impact of COVID-19 on pain severity and pain interfer-

ence. It would be particularly helpful to collect and ana-

lyze follow-up assessment data from ongoing population-

level studies that have data on pain-related experiences

and physical activity levels before the outbreak.

In terms of individual differences in changes in pain

severity and pain interference during the early phase of

the pandemic, we did not find significant gender or socio-

economic differences. However, such demographic dis-

parities in pain severity and pain interference have been

well established in the literature, and we may expect to

see a differential impact of COVID-19 on pain severity

and pain interference over time. It should also be noted

that perceived changes in pain interference significantly

differed by race and ethnicity. Specifically, we found that

participants who identified as Asian experienced lower

negative impact on their pain interference since the out-

break than those who identified as Black. Although the

present study cannot ascertain which particular underly-

ing sociocultural factors resulted in this racial difference

in pain interference, this finding is quite consistent with

recent findings from the Centers for Disease Control and

Prevention. They found that during the COVID-19 pan-

demic, people who identified as Black reported increased

substance use and suicide ideation in the prior month

more commonly than did those who identified as Asian

[29]. We also found that compared to individuals of non-

Hispanic origin, those of Hispanic origin reported lower

negative impact on their pain interference since the out-

break. This finding is consistent with a recent systematic

review suggesting that Hispanic Americans report fewer

pain conditions and pain comorbidities (e.g., depression

and anxiety) and less pain interference than non-

Hispanic Americans [30]. There may be specific psycho-

social factors associated with Hispanic ethnicity that

serve as protective factors against exacerbation of pain

interference during the pandemic, which warrants future

investigation. Certainly, there are likely other factors at

play in findings of racial and ethnic differences in the im-

pact of the COVID-19 pandemic on chronic pain, such

as the presence of other intersecting identities. This was

beyond the scope of the present study; however, an in-

depth investigation of the effect of cultural differences on

COVID-19’s impact on chronic pain is essential to sub-

vert patterns of inequitable care in the aftermath of

COVID-19 and also to highlight unique culture

strengths.

As hypothesized, those who experienced greater dis-

turbances in mood and sleep quality since the start of the

pandemic reported worsened pain severity and pain in-

terference. These findings are consistent with extant liter-

ature suggesting that disturbances in mood and sleep

quality serve as important risk factors for the mainte-

nance and exacerbation of chronic pain [17, 18].

However, note that the present study is cross-sectional,

and thus, it is possible that worsened mood, sleep quality,

and social support may have been impacted by

Figure 3. A bar chart presenting the impact of COVID-19 on access to prescription opioids.
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exacerbation of pain experiences. Nonetheless, to effec-

tively assist those experiencing acute exacerbations of

pain and functioning during the pandemic, a rapid intro-

duction of remotely supported psychosocial interventions

that can target mood, sleep, and pain may be important

[5]. Evidence-based online psychosocial interventions,

such as cognitive behavioral therapy and acceptance- and

mindfulness-based interventions, appear to be promising

in that regard. These online interventions are not only

easily accessible and scalable, but also have demonstrated

effect sizes comparable to those found in interventions

delivered in person [31, 32].

Overall, individuals with chronic pain reported

experiencing myriad changes in their ongoing chronic

pain management. With regard to the impact of COVID-

19 on chronic pain self-management practice (e.g., yoga,

meditation, tai chi, exercise), more than 70% of our sam-

ple reported that they had either experienced no impact

or had been practicing self-management at home more

than usual since the outbreak. This finding suggests that

engaging in self-management to address chronic pain can

be sustained or enhanced despite the vast impact of

COVID-19 on daily life. However, it is also important to

note that around one in four participants reported they

had ceased practicing or were practicing self-

management less frequently since the start of the pan-

demic. These individuals may be at risk for poor pain-

related outcomes as the pandemic persists, and future re-

search could identify factors that negatively influence en-

gagement in chronic pain self-management during the

pandemic to better assist this subset of individuals.

Consistent with our expectation, the majority of

chronic pain treatment appointments were either post-

poned or canceled because of COVID-19, without future

sessions scheduled, and the conversion to telehealth var-

ied across chronic pain treatments. Among those receiv-

ing psychological treatment for chronic pain, close to

40% indicated that their appointments had been con-

verted to telehealth. On the other hand, among those re-

ceiving physical therapy, complementary medical

treatments, or other medical treatments for chronic pain,

only 4.5% to 16% reported that their appointments had

been switched to telehealth. These early findings suggest

the feasibility of rapid and wide-scale conversion of psy-

chological treatment for chronic pain from in-person to

telehealth delivery; however, the effectiveness of these

interventions, as compared to face-to-face delivery, is

unclear. These early findings also suggest that patients

may have significantly reduced access to treatments that

require person-to-person contact (e.g., massage, acu-

puncture, injections) during the pandemic; however, we

suspect that access to such treatments may increase over

time as we continue to adopt new models of service

delivery.

Among individuals prescribed opioid medications, ap-

proximately 40% of individuals who were currently pre-

scribed opioids reported either experiencing limited

access to these medications or being concerned about fu-

ture access because of COVID-19. Indeed, a recent study

demonstrated, using the Texas Prescription Monitoring

Program data, that there has been a significant decrease

in the numbers of patients and prescribers filling and

writing opioid and benzodiazepine prescriptions [33]. It

will be important that providers closely monitor and de-

velop safety plans for their patients who have been pre-

scribed pain medication for a long time, as reduced

access to this medication may result in symptoms of with-

drawal and exacerbation of pain.

A strength of the present study is that the data from a

large sample were collected in a narrow window of time

(approximately 3 weeks), offering a unique snapshot of

the early phase of the COVID-19 pandemic in the United

States. The present study also had several limitations,

however. First, the present findings are based on a cross-

sectional design, and thus, causal inference cannot be

drawn from our findings. However, it should be noted

that we specifically adapted our study questionnaires to

capture individuals’ perception of changes in pain-related

experiences since the COVID-19 outbreak and their ex-

perience of COVID-19’s impact on various domains of

their chronic pain management. Second, our measures on

perceived changes in pain interference, mood, sleep qual-

ity, and social support were based on the PGIC measure

but have not been previously validated. Future studies

should examine the psychometric properties of these

measures. Third, the perceived change measures were

based on a single item. For instance, our item on changes

in social support captures only the overall impact of

COVID-19 and thus does not provide detailed informa-

tion on what specific elements (e.g., availability, fre-

quency, quality) of social support were affected. Future

longitudinal studies should more comprehensively assess

these domains. Fourth, participants’ geographic location

(e.g., state of residence) was not collected. Those residing

in certain areas in the United States may have exhibited

greater negative impact on pain-related experiences and

chronic pain treatments. Fifth, our MTurk sample is

likely to have excluded many older adults, especially

those who are age 70 or older. Older adults may be more

impacted by the pandemic because of comorbidity bur-

den, greater likelihood of being socially isolated, and lim-

ited use of technology. Sixth, because the present study

was conducted within a narrow time frame, the interpre-

tation and implications of our findings may be limited to

this specific time phase of the pandemic. Seventh, the

item that measures negative change in employment status

was worded quite ambiguously (i.e., “have you experi-

enced changes in employment status related to the coro-

navirus outbreak [for example: job loss, laid off,

furloughed, reduction in work hours, etc.]?”), and thus it

might also be the case that some participants experienced

a positive change in employment. Lastly, the way that

impact of COVID-19 on chronic pain treatment appoint-

ments was measured in the present study did not allow
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for us to conduct inferential statistics. As described ear-

lier, because the present study was conducted in the be-

ginning of the pandemic, where participants’ ongoing

chronic pain treatment access may have been impacted in

multiple ways, participants were permitted to select more

than one response so as to more accurately capture their

experience of changes in access to pain care.

To our knowledge, this is one of the first studies to ex-

amine the early impact of COVID-19 on individuals with

chronic pain in the United States. Approximately 25% to

30% of individuals reported some exacerbation in pain

severity and pain interference. Individuals identifying as

Black and of non-Hispanic origin, who experienced

greater disruptions in their mood and sleep quality, were

more likely to report worsened pain-related experiences.

Although there was no effect of gender or socioeconomic

status on perceived changes in pain severity and pain in-

terference, we may expect greater disparity to arise as the

pandemic progresses, reflecting trends well established in

the broader chronic pain literature. In terms of the im-

pact of COVID-19 on chronic pain management, the ma-

jority of participants’ engagement in a self-management

approach was sustained since the outbreak. However,

most chronic pain treatment appointments were either

canceled or postponed, and many individuals reported

concern about access to opioids for their pain manage-

ment. Implementing telehealth and/or evidence-based on-

line interventions will be critical for those who are

experiencing acute exacerbation of pain amid the pan-

demic. Longitudinal studies are also required to provide

a more nuanced understanding of both the short- and

long-term impact of the pandemic on pain-related experi-

ences, pain coping, and physical functioning among indi-

viduals with chronic pain.
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