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Objectives: Youth with chronic pain often struggle to function in multiple domains due

to pain and associated psychosocial distress. In 2020, schools and businesses shut

down and people were encouraged to remain at home due to the COVID-19 pandemic,

eliminating or reducing stress due to functional difficulties. This study assessed whether

pain and associated psychosocial outcomes improved in youth with chronic pain during

the shutdown, compared with before the pandemic.

Methods: Patients who completed clinical outcome measures during a multidisciplinary

evaluation before the pandemic were readministered the same measures (PROMIS

Anxiety, Depression, Sleep Disturbance, PCS, PedsQL) during the shutdown. At

follow-up, patients also completed measures of adjustment to COVID-19 and their

parents completed a measure of pandemic effects.

Results: Participants included 47 patients ages 8–18 and a parent/guardian. The

pandemic impacted families in both positive (e.g., more quality time with family)

and negative ways (e.g., social isolation, disruption in care). Pain intensity and pain

catastrophizing significantly decreased during the shutdown (ps < 0.01). Change in pain

catastrophizing was correlated positively with change in psychological stress (p= 0.004)

and anxiety (p = 0.005) and negatively with change in quality of life (p = 0.024).

Discussion: Pain and pain catastrophizing decreased initially during the shutdown

related to the COVID-19 pandemic. Change in catastrophizing was associated with

change in stress and anxiety. It may be that the reduction in functional demands

contributed to this change. Functional difficulties should be addressed in treatment,

including pain coping and also environmental modification to support optimal functioning

in youth with chronic pain.
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INTRODUCTION

Chronic pain is common in pediatrics, affecting up to 37.3%
of children and adolescent (1). The biopsychosocial model is
helpful for understanding the complex interplay of biological,
psychological, and social factors which contribute to chronic
pain (2). Specifically, children and adolescents with chronic
pain endorse elevated anxiety and depressive symptoms (3, 4)
increased reactivity to stress (5, 6), disrupted sleep (7), lower
quality of life (8), and difficulties functioning inmultiple domains
(9). Unfortunately, these risk factors often interact, and it is not
uncommon for youth with chronic pain to become stuck in an
escalating cycle of pain, emotional distress, and disability (2, 10).

During the COVID-19 pandemic, many schools and
businesses closed indefinitely in March 2020 and people were
encouraged to quarantine at home to prevent further outbreak.
Many children received remote education of varying quality
from home, parents who were able began working from home,
and most recreational and social activities outside the home
(e.g., sports, clubs) were postponed or canceled. Increased
emotional distress and anxiety were common across age-groups
and locations during this initial period of the pandemic due
to concerns about infection, social isolation, and uncertainty
(11). However, some research found no change in psychosocial
functioning during the pandemic (12, 13) and one study
reported that a subset of participants experienced improved life
satisfaction during the pandemic (14).

It is unclear how this significant disruption in daily life
impacted children and adolescents with chronic pain, who may
struggle to function in multiple domains due to their pain and
associated distress under normal circumstances (15). However,
it is possible that a reduction in functional demands due to the
shutdown provided a respite to youth with chronic pain who
may feel more comfortable managing their pain from home.
In one study conducted in Italy, youth with chronic headache
reported decreased intensity and frequency of headaches during
the shutdown, which was attributed to a reduction in school-
related stress and anxiety, although stress and anxiety were
not assessed prior to the pandemic (16). No research could
be identified in which pain and psychosocial outcomes were
assessed in children and adolescents with chronic pain both prior
to and during the pandemic to empirically test for change in
these variables.

Anecdotally, clinicians in a multidisciplinary pediatric pain

program in the northeast US observed that many of the
children and adolescents receiving psychological treatment for

chronic pain reported reductions in anxiety, distress, and pain

intensity, and improved sleep, early in the pandemic, which
could be attributed to decreased stress, more flexibility in
their schedules, and reduced demands to engage in activities
outside the home, especially school. Of note, in addition to the
expectations of parents, teachers, and peers to function in various
domains, a primary goal of multidisciplinary intervention
for pediatric chronic pain is functional rehabilitation and/or
maintenance (17). Continuing to function despite pain may
be counterintuitive and aversive to children and adolescents
with chronic pain and their parents and result in resistance

and frustration with the child’s treatment. Thus, the substantial
reduction in expectations and demands for daily functioning
due to the pandemic may have brought about a reduction
in stress, at least initially. No empirical research in pediatric
chronic pain could be identified assessing pain and associated
psychosocial variables when functioning in multiple domains is
not expected or desired. The unprecedented circumstances of
prolonged shutdowns in 2020 presented a unique opportunity
to evaluate potential variability in reported pain and associated
psychosocial variables when stress due to functional expectations
and daily schedules were reduced or eliminated.

This exploratory study aims to examine adjustment in
children and adolescents with chronic pain and their families
to the COVID-19 pandemic and associated shutdown. We
assessed psychosocial functioning in children and adolescents
with chronic pain in two naturally occurring conditions: (1)
prior to the pandemic; and (2) during the initial period of
shutdown related to the COVID-19 pandemic. Specifically, pain
intensity and psychosocial variables (e.g., anxiety, depression,
psychological stress, pain catastrophizing, sleep disturbance, and
school-related quality of life) were assessed initially during a
multidisciplinary evaluation in a chronic pain or headache clinic,
which occurred prior to the pandemic-related shutdown. The
same variables were reassessed during the initial months of
COVID-19-related shutdown. Based on clinical observations, it
was hypothesized that youth with chronic pain would report
significant decreases in pain and improvements in psychosocial
functioning, controlling for treatment effects, early in the
pandemic when the need to function in multiple domains despite
pain was initially minimized or eliminated.

METHODS

Participants
Potential participants were identified by querying an IRB-
approved data repository (18) which stores demographic,
medical, and psychosocial data on patients with chronic pain
presenting at a multidisciplinary pain treatment clinic or
pediatric headache clinic in the Northeast, US. Eligibility criteria
included: (1) age 8 to 18 years; (2) diagnosed with a primary
chronic pain disorder (i.e., persistent or intermittent pain lasting
3 months or longer); (3) visited the clinic for initial evaluation
within 10 weeks prior to the beginning of school closures,
defined as January 6th to March 12th, 2020; and (4) were
able to communicate in English. Exclusion criteria include: (1)
Significant psychopathology (e.g., suicidality) and (2) Moderate
to severe developmental delay. IRB approval was obtained to
access protected health information to determine eligibility and
to conduct the current study.

Procedure
Eligible patients received a letter and flier by email with
information about the study and how to participate. The email
included a description of the study and provided the patient
and parent/guardian with the option to opt out of the study if
they so desired. If the patient did not opt out within 3 days,
the study team proceeded with phone recruitment. If it was
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FIGURE 1 | Flowchart of participants.

possible to reach the family by phone, a standard recruitment
script was used to describe the study and obtain their consent,
after which the study team would facilitate electronic consenting
and study participation. If the family did not respond to phone
calls, a standard voicemail was left describing the study and
how to contact the study team. Three attempts were made to
contact eligible families by phone, and if the family could not
be contacted and did not return calls after three attempts, it was
assumed that they were not interested in participating in the
study (see Figure 1 for recruitment flowchart).

Patients who agreed to participate were provided a link
allowing them to complete study measures electronically from
home in accordance with social distancing requirements. Data
were captured and stored in REDCap (19), a secure, HIPAA
compliant web-based application. Patients were provided with a
gift card in appreciation for their time after they completed the
study requirements.

MEASURES

Retrospective review of clinical measures administered during
the patient’s initial clinic evaluation prior to school closures
was performed and served as baseline data (hereby referred to
as “T1”). The same clinical measures were readministered, and
additional COVID-19-related questionnaires were administered
at follow-up during the shutdown (hereby referred to as “T2”).
See Table 1 for study measures.

TABLE 1 | Measures administered at T1 and T2.

Study material T1

Initial evaluation

T2

During COVID-19

Completed as part of the patient’s visit to the clinic

PROMIS Psychological Stress X X

PROMIS Anxiety X X

PROMIS Depression X X

Pain Catastrophizing Scale (Child) X X

PedsQL—School Functioning X

Pain Intensity Rating X X

Questionnaires added at follow-up

PedsQL—School Functioning X

Treatment History Questionnaire X

COVID-19 Impact (CEVIS) X

Adolescent Epidemic Impact (EPII) X

Measures That Were Competed as a Part
of the Patient’s Initial Evaluation (and Were
Readministered at T2)
Psychological Stress, Anxiety, Depressive

Symptoms, and Sleep Disturbances
The Patient Reported Outcomes Measurement Information
System—Short Form (PROMIS) (20, 21) is an assessment of
patient reported outcomes across multiple health domains (e.g.,
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physical symptoms, emotional distress, sleep, functioning). This
study utilized the psychological stress, anxiety, depression and
sleep disturbance subscales. The Short Forms each contain 8
items where youth report the frequency of an action or feeling
in the past week on a scale from 1 (Never) to 5 (Almost Always).
Raw scores are then converted into standardized T-scores. The
PROMIS has demonstrated reliability and validity in children and
adolescents ages 8–17 years (22).

Pain Catastrophizing
The Pain Catastrophizing Scale for Children (PCS-C) (23) is a 13-
item self-report questionnaire of children’s catastrophic thoughts
and feelings in response to pain. Responses range from 0 (Not
At All) to 4 (Extremely). Total scores range from 0 to 52 with
high scores indicating greater catastrophizing. The PCS-C has
been shown to be reliable and valid for children and adolescents
(23, 24).

Pain Intensity
Patients were asked to rate their pain on a Numerical Rating Scale
(NRS) that ranged from “no pain” (0) to “worst pain experienced”
(10). NRS pain scores have been found to be a valid measure of
pain intensity in children as young as 7 years and older (25, 26).

Quality of Life (School Functioning)
The Pediatric Quality of Life, Child Report (PedsQL) (27)
is a 23-item self-report questionnaire assessing health-related
quality of life in children and adolescents coping with acute and
chronic health conditions. It includes four subscales that measure
physical and psychosocial health. Only the school functioning
subscale was administered in this study (5 items). Items were
rated on a 5-point Likert scale from 0 (Never) to 4 (Almost
Always). Scores are reverse scored and linearly transformed to
a 0–100 scale with higher scores indicating better quality of life.
The PedsQL has been shown to be reliable and valid for children
and adolescents ages 2–18 (28).

Additional Measures Administered During
Shutdown (T2)
COVID-19 Impact
The COVID-19 Exposure and Family Impact Survey (CEFIS)
(29) was completed by caregivers and consists of three parts
assessing exposure to different aspects of the COVID-19
pandemic and the impact of the pandemic on the family. The
CEFIS Exposure subscale includes 25 items assessing COVID-
19-related stressors, including social aspects (e.g., inability to
visit family members, canceled plans, etc.), economic aspects
(e.g., lost job, lost insurance, difficulty getting food, medicine
or essentials, etc.) and COVID-19-related aspects (e.g., family
members exposed to or infected with COVID-19, deaths or
hospitalizations of family members due to COVID-19, etc.) The
Exposure score is a sum of “yes” responses ranging from a total
of 0 to 25. The CEFIS Impact subscale consists of 12 items that
measure the impact of COVID-19 on the family’s life. Ten of the
12 items are rated on a 4-point Likert scale and 2 items are on a
10-point distress scale. The sum of the 12 items is calculated to
range from 12 to 60, with a higher score indicating more negative

impact or higher distress experienced due to the pandemic (see
Appendix A for complete measure).

Adolescent Epidemic Impact
The Epidemic–Pandemic Impact Inventory (EPII)—Adolescent
Adaptation (30) was developed to better understand the impact
of the pandemic on various aspects of the adolescent’s personal
and family life (i.e., work and employment, education, homelife,
social activities, economic, emotional health and well-being,
physical health problems, physical distancing and quarantine,
economic, infection history, and positive change). Due to
overlapping content with the CEFIS, theWork and Employment,
Economic, and Infection History sections were excluded from
this adolescent questionnaire (see Appendix B for complete
measure). The modified EPII-A comprises 84 items with “Yes,”
“No” or “Not Applicable (N/A)” as possible responses. There is
no standardized scoring procedure available yet; for the purpose
of data analysis in this study, the sum of responses were calculated
for descriptive purposes.

Treatment History
The Treatment History Questionnaire (THQ) is a parent-report
measure assessing the range of treatments the patient has
attempted between baseline and follow-up. This measure was
included to allow treatment effects to be taken into account when
evaluating changes in pain and psychosocial functioning. THQ
includes 4 subscales that evaluate psychological, physical, medical
and complementary treatment history. The parent/guardian was
asked closed-ended questions that reflect whether the participant
received a particular type of treatment.

Statistical Analysis
Data analysis was conducted with IBM SPSS version 27 (31)
and R. All data were screened for central tendency, variability,
skewness, and kurtosis. Our a-priori power analysis conducted
using G∗Power3 (32) to test the difference between two
dependent means (matched pairs) using a two-tailed test, a large
effect size (d = 0.80), and an alpha of 0.05 indicated that a total
sample of 15 participants was required to achieve a power of
0.80. Patterns of missing data and imputation was performed
using the Multivariate imputation by chained equations (MICE)
package in R (33). Little’s test (34) was used to test whether
data was missing completely at random. Sensitivity analyses were
performed to compare the results of analyses with missing data
with those of imputed datasets. We generated 5 imputed datasets
and used 50 iterations for each imputed dataset and predictive
mean matching was used to impute missing values.

Paired t-tests were run to compare the variables of interest
at T1 and T2. To account for multiple tests, we used the
Bonferroni correction and considered a p-value < 0.05/10 =

0.005 as significant. To test whether the significant differences
could be due to having received treatment in the last month,
two separate repeated measures ANOVAs were run with time
as the within factor and having received either physical therapy
or psychotherapy as a between factor. Further, to test whether
the difference in score can be attributed to potential positive
effects of the COVID lockdown (based on the EPII-positive
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TABLE 2 | Demographic information and pain presentation in participants.

n M (SD)

Age (y) 47 15.01 (2.24)

Sex (%)

Female 41 87.2%

Male 6 12.8%

Race (%)

White 45 95.7%

Black 1 2.1%

Latino 1 2.1%

Parent marital status

Single 3 6.4%

Married 31 66%

Separated 2 4.3%

Divorced 10 21.3%

Pain location

Headache 12 25.4%

Lower extremity 9 19%

Upper extremity 4 8.4%

Abdomen 2 4.3%

Chest 2 4.2%

Face/neck 4 8.5%

Pelvic 4 8.4%

Whole body 4 8.5%

scale), a repeated measures ANCOVA was conducted with the
two timepoints as the within factor and EPII as a covariate.

Change scores were computed by subtracting T1 scores from
T2 scores and Pearson correlations were used to examine the
relationship between the change scores, the EPII and CEFIS
scales, and treatment history.

RESULTS

Characteristics of Overall Sample
A flowchart of participants is presented in Figure 1. While
the final sample size was adequate for the proposed analyses
based on power analysis, it was smaller than we had anticipated
due to difficulties with study recruitment and participation.
Specifically, all research activities had to be completed remotely
due to the pandemic. Remote recruitment required significantly
more research personnel support and time to get families
on the phone and lengthy discussion on informed consent,
as well as providing assistance on technological challenges
as all study procedures were completed electronically. Many
families declined participation expressing screen fatigue as their
children transitioned to online schooling; inability to commit to
study responsibilities while balancing working from home and
childcare; and the overwhelming amount of online surveys that
are now required for most activities during the pandemic. Thus,
it took an inordinate amount of time and effort to obtain the
participants in this study.

TABLE 3 | Impact of COVID-19 on participants’ personal and family life.

COVID-19 impact questionnaires M (SD)

EPII

School (range 1–9) 5.15 (1.86)

Home (range 1–10) 2.70 (1.69)

Social (range 1–16) 6.12 (1.87)

Emotional (range 1–10) 3.51 (1.60)

Physical (range 1–12) 4.56 (2.32)

Quarantine (range 1-7) 1.73 (1.40)

Sum negative impact* 23.78 (6.50)

Sum positive impact** 10.41 (3.42)

CEFIS

Exposure*** 7.85 (3.21)

Impact**** 34.92 (7.38)

EPII, The Epidemic-Pandemic Impact Inventory Adolescent Adaption; CEFIS, COVID-19

Exposure and Family Impact Survey.

*Scores vary from 0 to 64. Higher scores higher NEGATIVE impact.

**May range from 0 to 20. Higher scores higher POSITIVE impact.

***May range from 0 to 25.

****May range from 12 to 60. Higher scores denote more negative impact.

The descriptive data are provided inTable 2. For the outcomes
of interest, the amount of missing data ranged between 0 and
31.9% per variable, with a total of 22.3% missing data. The Little’s
test (34) was not significant, indicating that themissing data seem
to be missing completely at random. Results of our sensitivity
analyses indicated no significant differences between the dataset
with missing values and the imputed dataset. We therefore chose
to report on the non-imputed dataset.

Means and SDs of the study variables specific to COVID-19
are presented in Table 3. On average, participant families had a
low level of exposure to COVID-19 (CEFIS Exposure M = 7.85,
SD = 3.21) and a moderate impact due to COVID-19 (CEFIS
ImpactM = 34.92, SD= 7.38).

Overall, the adolescents reported being only modestly
impacted by the COVID-19 pandemic, both negatively and
positively, with the most impact reported in their social life
(see Appendices A, B for frequencies of EPII and CEFIS items,
respectively). In terms of school, 98% of participants attended
traditional schools outside the home. During the shutdown, most
adolescents reported being unable to attend school or that their
school closed (85.1%), consistent with statewide mandates to
shut down schools to prevent further infection. Additionally,
youth endorsed having a hard time participating in virtual or
distance learning from home (85.1%) and keeping up with
schoolwork (85.1%). Regarding the effect of the pandemic in their
family life, 85.1% of participants reported increased conflicts
with parents/guardians, 76.6% reported increased conflict with
siblings or other familymembers, and 87.2% reported less privacy
and alone time. Regarding general health, adolescents reported
decreased sleep quality (87.2%), using more alcohol, tobacco,
vaping or other substances (61.7%), being unable to attend
therapy or mental health treatment (76.6%), getting less medical
care than usual (85.1%), less physical activities (85.1%), and
eating more unhealthy foods (87.2%). Parents indicated that
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TABLE 4 | CEFIS-impact rating from 1 to 10.

M (SD)* Low distress

n (%)

Moderate distress

n (%)

High distress

n (%)

Overall, how much distress have you experienced related to COVID-19? 6.23 (2.08) 2 (5.0) 19 (47.5) 19 (47.5)

In general, across all your children, how much distress have your children

experienced related to COVID-19?

6.35 (2.25) 4 (10.0) 15 (37.5) 21 (52.5)

*1 indicating no distress; 10 indicating extreme distress.

*1–3 low distress; 4–6 moderate distress; 7 and above indicating high level of distress.

TABLE 5 | Pre-COVID-19 (T1) vs. post-COVID-19 (T2) pandemic: paired sample t-test.

T1 T2

n M (SD) M (SD) Effect size p-value

Pain (NRS) 46 7.39 (2.13) 4.22 (2.79) 1.26 <0.001

PCS Total 25 26.52 (12.96) 16.56 (11.35) 0.81 0.001

PCS Magnification 25 3.84 (2.82) 2.80 (2.43) 0.39 0.08

PCS Rumination 25 10.04 (4.87) 6.08 (4.42) 0.85 0.001

PCS Helplessness 25 12.64 (6.95) 7.68 (5.83) 0.77 0.001

PedsQL* 25 46.70 (22.20) 54.60 (27) 0.32 0.20

PROMIS Psychological Stress 24 59.67 (8.53) 57.53 (5.46) 0.29 0.23

PROMIS Anxiety 25 49.94 (14.30) 50.19 (7.00) 0.02 0.93

PROMIS Depression 25 48.53 (18.09) 51.88 (8.42) 0.23 0.40

PROMIS Sleep 24 59.12 (9.85) 56.22 (9.84) 0.30 0.14

NRS, 0–10 Numeric Rating Scale; PCS, Pain Catastrophizing Scale; PedsQL, Pediatric Quality of Life; PROMIS, Patient Reported Outcomes Measurement Information System. Data

were analyzed using paired t-tests using Bonferroni correction to adjust multiple comparisons. A p-value< 0.005 was considered significant (bold). Effect Sizes correspond to Cohen’s D.

*PedsQL school functioning subscale.

some aspects of life improved during the pandemic, while other
aspects worsened (seeAppendix C). For example, 60% of parents
reported that family members got along better during the initial
shutdown. Parents generally reported that the pandemic had a
moderate impact on themselves and their children (see Table 4).

Table 5 displays the means and results of the paired t-tests of
the clinical variables of interest. On average, with exception of
pain catastrophizing which was elevated at baseline, participants
endorsed psychosocial symptoms in the normal to mildly
elevated range at both baseline and follow-up assessments. After
applying a bonferroni correction, a large and significant decrease
was found in both pain intensity and pain catastrophizing
between T1 and T2. Regarding the separate components of
pain catastrophizing, both rumination and helplessness were
significantly lower at T2 compared with T1. Magnification, the
third component of pain catastrophizing, was not significantly
different between T1 and T2. There were no other significant
differences in the psychosocial variables between T1 and T2.

No significant interaction was found between EPII and
any outcome. No significant interaction was found between
having received treatment and any outcome, nor was there
any significant between-subjects effect. All outcomes remained
statically significant when controlling for treatment except PCS-
Helpless, which was reduced to a trend level significance (p =

0.066) when controlling for having received physical therapy in
the past 2 months.

Table 6 presents the pattern of correlations among the
change scores for the variables of interest. Changes in pain
catastrophizing between T1 and T2 were positively correlated
with change in psychological stress (r = 0.57, p = 0.004) and
anxiety (r = 0.54, p = 0.005) and negatively correlated with
changes in quality of life (r = −0.45, p = 0.024) and the EPII
positive scale (r = −0.40, p = 0.049). Change in psychological
stress was positively associated with change in anxiety (r = 0.59,
p= 0.002) and depression (r = 0.49, p= 0.014).

DISCUSSION

Children and adolescents with chronic pain may experience
difficulties functioning in multiple domains, and stress due to
functional difficulties may result in increased pain and anxiety,
disrupted sleep, and ongoing functional disability (35). The
COVID-19 pandemic in 2020 resulted in a unique circumstance
during which schools, business, and activities across the US were
closed for several months, and people were advised to remain at
home, to prevent the spread of the virus. This unprecedented
situation allowed for a comparison of pain intensity, pain-
related outcomes, and psychosocial adjustment in youth with
chronic pain under two naturally occurring conditions: when
functioning outside the home was the norm prior to the
pandemic and during prolonged home quarantine and shutdown
due to the pandemic. Based on our clinical observations, we
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TABLE 6 | Correlations between selected variables.

Variables 1 2 3 4 5 6 7 8 9

1 NRS 1.00

2 PCS −0.08 1.00

3 PedsQL −0.05 −0.45* 1.00

4 PROMIS Psych 0.02 0.57** −0.24 1.00

5 PROMIS Anxiety 0.04 0.54** −0.12 0.59** 1.00

6 PROMIS Depression 0.28 0.15 −0.04 0.49* 0.29 1.00

7 PROMIS Sleep 0.15 0.17 −0.27 0.23 0.11 0.26 1.00

8 EPII Positive 0.16 −0.40* 0.25 −0.04 0.07 −0.22 −0.39 1.00

9 EPII Negative 0.06 0.39 −0.02 0.26 0.25 −0.02 0.22 −0.20 1.00

Significant correlations are marked in bold.

**p < 0.01 (two-tailed); *p < 0.05 (two-tailed).

hypothesized that children and adolescents with chronic pain
would endorse decreased pain, pain-related impairment, and
psychosocial distress, and improved functioning early in the
pandemic when the expectation that they continue to function in
school and other activities despite pain was reduced or eliminated
during the initial period of pandemic-related shutdown.

Children and adolescents with chronic pain and their parents
endorsed both positive and negative aspects of the pandemic.
Positive aspects included improvement in relationships with
family and friends, greater flexibility in school, less peer pressure,
and more time outside. As expected, many reported that they
were not able to attend school in person. Negative aspects
included difficulties participating in remote school, trouble
keeping up with school, increased family stress, reduced time
with peers, unhealthy sleep and eating habits, and reduced
access to treatment. Thus, they continued to experience school
and family stress in the context of less healthy habits and a
disruption in their care. Overall, families described a low level
of exposure to COVID-19 related stressors and moderate impact
of the pandemic. In general, families in this sample experienced
disruption to their daily lives due to school and office closures and
home quarantine but did not experience severe pandemic-related
stress such as deaths in the family, lack of income, or loss
of housing.

As predicted, reported pain intensity decreased significantly
during the first few months of the shutdown, as compared
to prior to the pandemic several weeks before. It is certainly
possible that the decrease in pain intensity occurred as a result
of education about chronic pain and treatment received during
the initial clinic visit prior to the pandemic, although the
amount of decrease in pain intensity is not typical for the clinic
population. It is also possible that the physical, cognitive, and
social demands of attending school in-person and participating
in extracurricular and social activities outside the home may
contribute to pain intensity in children and adolescents with
chronic pain. The school environment, in particular, may be
challenging for youth with chronic pain for several reasons,
including the set schedule, need to remain alert and engaged,
and physical challenges of sitting still for a full class period
and navigating from class to class in crowded hallways. It may
be that the added flexibility in schedule and pain management
options while at home allowed youth to manage their pain better,

resulting in reduced pain. Peer relationships are an additional
source of stress in school. Youth with chronic pain experience
greater loneliness and depressive symptoms in the context of
their friendships (36) and poorer social functioning is linked with
increased pain and school impairment in youth with chronic
pain (37). Thus, it may be that withdrawal from academic
and social stress in school was associated with decreased pain
directly, even when additional stressors related to the pandemic
(e.g., increased family conflict, social isolation) were present.
There may also be a behavioral component, as elevated pain
intensity may be inadvertently reinforced with withdrawal from
the potentially stressful academic and social environments.When
the reinforcement (i.e., remaining home) becomes the norm
rather than the exception, pain may gradually decrease.

Furthermore, pain catastrophizing, including rumination and
helplessness, was also significantly decreased during the initial
shutdown, as compared to several weeks earlier prior to the
pandemic. Thus, children and adolescents with chronic pain
reported less excessive, negative thinking about their pain during
the first fewmonths of the pandemic when they were not required
or expected to engage in activities outside the home. Surprisingly,
change in pain catastrophizing was not associated with change in
pain intensity, suggesting these variables operate independently.
It may be that managing chronic pain outside the home,
particularly in the school setting where academic and social
expectations are high and opportunities for individual flexibility
are limited, is especially challenging, leading to increased
rumination and helplessness. When children and adolescents
with chronic pain have the ability to choose how to structure
their environment and schedule in a way that’s most beneficial
to them, including flexibility in their activities and the ability to
employ pain coping strategies as needed, they may be less likely
to catastrophize about pain.

A decrease in psychological stress was associated with a
decrease in anxiety and pain catastrophizing during the initial
period of pandemic-related shutdown. That is, if there is a general
reduction in stress, children and adolescents with chronic pain
are less anxious and engage in less catastrophic thinking about
their pain. Furthermore, there appears to be an improvement in
general quality of life that is associated with decreased general
stress. The most significant change for children and adolescents
during this time period was the sudden closure of schools, which
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likely resulted in a decrease in both academic and social stress,
initially. Participants continued to experience stress related to
the pandemic and prolonged quarantine with their families;
however, a reduction in stress overall, most likely attributed to
reduced demands for functioning outside the home, was linked
to improvement in emotional adjustment and quality of life. As
the pandemic persists and the shutdown is extended, children
and adolescents have generally reported increased emotional
distress and poorer quality of life due to social isolation and
activity limitations (38). A future goal of this study is to
reassess participant’s psychosocial adjustment after a year of
school closures.

It is notable that a decrease in pain was not associated
with participation in physical therapy or psychotherapy.
Unfortunately, many outpatient CBT and PT practices were also
forced to close during the pandemic, resulting in a disruption
in treatment for many pediatric chronic pain patients. Indeed,
three quarters of participants reported that they had less access to
mental health care and 85% endorsed decreased access to general
medical care. The lack of availability of health care, particularly
mental health care, during the pandemic may contribute to
poorer long-term adjustment in youth. The clinical implications
of these findings are complex. The initial reaction may be
to remove children and adolescents with chronic pain from
traditional school settings and activities outside the home to
reduce functional demands and pain. While this might be
appropriate for some individuals, it is not the most beneficial
plan for all youth with chronic pain. The domains in which
children and adolescents with chronic pain are expected to
function, particularly school, are a microcosm that prepares them
for life in the larger world and avoiding activities outside the
home will not serve the developmental needs of most children
in the long run. Rather, findings reinforce the importance of
teaching effective pain coping strategies combined with self-
advocacy skills so that youth with chronic pain have the skills
and resources to manage their pain in whichever environment
in which they are expected to function. Additionally, results
of this study suggest that restructuring activities, especially
the school day, to make it more supportive of all students,
including those with chronic pain, would likely be beneficial.
For example, there have been efforts to shift school start times
later to coincide with adolescents’ natural circadian rhythms
and allow for improved sleep health. Additional flexibility in
scheduling and environmental factors (e.g., comfortable chairs,
access to remote learning technology) may also be helpful (39).
Additionally, there are ways that teachers and coaches can
interact with students with chronic pain that validate their pain
while also supporting and encouraging optimal functioning (39),
and these strategies should be promoted.

There are several significant limitations to this study which
are worth noting. First, findings are based on a relatively
small sample of treatment-seeking children and adolescents with
chronic pain in the Northeast, who were primarily female and
Caucasian, and results may not generalize to diverse youth
with chronic pain in other locations. Second, there may be
a selection bias, as those who agreed to participate in this
study may have had more positive experiences during school
closures than those who declined to participate. Third, we did not

directly assess stress related to functioning in various domains
outside the home, especially school, so we cannot be certain
that changes in pain intensity and pain catastrophizing were
due to reduced functional demands. While reduced functional
expectations outside the home was a major change from the first
time point to the second, there were other changes as well-related
to the COVID-19 pandemic which may have contributed to
these findings, although notably, the sample as a whole reported
low levels of some of the more severe COVID-19 effects (e.g.,
hospitalization or deaths in the family). Lastly, there may be
additional factors which contributed to the clinical changes,
including education and feedback from the initial pain clinic
evaluation and improvement due to the natural course of the
child’s pain.

CONCLUSION

In summary, the results of this study highlight both the positive
and negative aspects of being required to remain at home
due to a global pandemic for children and adolescents with
chronic pain and their families. The fact that pain intensity and
pain catastrophizing decreased significantly during the initial
shutdown suggests that stress related to functional demands
outside the home contributes to pain and pain-related outcomes.
While it is not advisable to withdraw children and adolescents
from school and other activities due to their chronic pain,
results do suggest that some environmental changes may be
warranted to allow all children and adolescents, including those
with chronic pain, to optimize their academic, emotional, and
social development and growth. Furthermore, a curriculum for
all students focused on stress management and socioemotional
development would help youth manage the challenges inherent
in growing up more successfully. While these findings are based
on a small sample of youth with chronic pain, it may be
that greater flexibility and individuality in activities outside the
home, especially school, would benefit children and adolescents
in general. More research with diverse samples is needed to
determine if these findings are generalizable beyond children and
adolescents with chronic pain.
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