
Short Communication

Boluwatife Aluko*, Adrianne N. Mitchell, Dmitry Tumin and Evan Zeldin

Nation-wide decrease in the prevalence of
pediatric chronic pain during the COVID-19
pandemic

https://doi.org/10.1515/sjpain-2022-0102
Received July 24, 2022; accepted November 10, 2022;
published online December 1, 2022

Abstract

Objectives: The COVID-19 pandemic was expected to
increase prevalence and severity of chronic pain. We
compared pandemic-era and pre-pandemic prevalence of
chronic pain among children in the US.
Methods: Data were obtained from the 2019 and 2020
National Survey of Children’s Health, a web-or mail-based
survey representative of children living in the US (n=20,359
in 2019; 29,159 in 2020). Caregiver-reported prevalence of
chronic pain was compared between survey years using
bivariate and multivariable methods.
Results: The prevalence of chronic pain among US chil-
dren decreased from 11 to 8% in the first year of the
pandemic. Multivariable analysis adjusting for children’s
and caregivers’ demographics and socioeconomic charac-
teristics confirmed that in 2020, odds of caregiver-reported
chronic pain declined by 33% (95% confidence interval:
23%, 42%; p<0.001).
Conclusions: The encouraging finding of a nationwide
decrease in the prevalence of chronic pain calls into
question initial predictions anticipating the pandemic to
contribute to onset or persistence of chronic pain among
children.
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Introduction

Chronic pain, defined as pain recurring or persisting for
3months or longer, is present among 5–38%of US children
[1–3]. The origins of chronic pain are multifactorial, and
the biopsychosocial model of pain emphasizes that onset
and expression of pain can vary based on psychological
status and social and cultural factors [4]. At the outset of
the COVID-19 pandemic in 2019–2020, several commen-
taries have hypothesized that the pandemic would lead
to an increase in the prevalence of chronic pain, both
due to neuropathic pain complications of individuals
infected with SARS-CoV-2, and due to the downstream
psychological, social, and economic effects of the
pandemic on the general population [5, 6]. For people
with existing chronic pain problems, the pandemic also
could have led to exacerbation of pain severity, due to
reduced access to treatment at a time when health care
access was rationed and prioritized for treatment of
patients with COVID-19 [6, 7]. Although these expecta-
tions were based on plausible mechanisms of chronic
pain onset and persistence, limited data were available
to support the theory that the pandemic led to an increase
in chronic pain prevalence. As one exception, Szilagyi
et al. found increasing Web search activity for pain-
related keywords after COVID-19 cases were recorded in a
given country, but did not correlate this finding with
clinical diagnosis or self-reported prevalence of chronic
pain [8].

In the second year of the pandemic, novel research in
pediatric chronic pain has identified a surprising finding
of decreased prevalence and severity of chronic pain
among children during the pandemic. For example, Rau
and colleagues found from a school-based sample in
Germany that chronic pain prevalence decreased after the
beginning of the pandemic, compared to pre-pandemic
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assessments of the same longitudinal cohort [9]. This
finding echoed similar results from longitudinal studies of
children in Italy receiving treatment for chronic pain
before and during the pandemic, which found decreased
pain severity after the pandemic’s onset [10, 11]. However,
reliance on school-based or clinical samples may lead to
over-estimating the population proportion of children
with significant chronic pain, and may not be represen-
tative of the national burden of chronic pain in the pedi-
atric population [12, 13]. Therefore, we used repeated
cross-sectional data from a nationally representative
survey in the USA to test whether the prevalence of
chronic pain among children declined during the
COVID-19 pandemic. Our secondary aimwas to determine
whether changes in pediatric chronic pain prevalence
were attributable to changes in other population charac-
teristics during this time.

Methods

This study was a secondary analysis of deidentified data from the
2019 and 2020 National Survey of Children’s Health (NSCH). The
NSCH is designed to provide cross-sectional national estimates on
the health and well-being (including prevalence of chronic pain) of
US children ages 0–17 years [14, 15]. This survey used address-based
sampling to identify households with children and sent a detailed
questionnaire about one child per household that could be
completed by their caregiver online or by mail, with optional ques-
tionnaire assistance over telephone. For this analysis, we included
children ages 6–17 years old, and excluded children with intellectual
disabilities, childrenwithmissing data on chronic pain, and children
with missing data on other study variables. Because data used for
this study were non-identified and publicly available, the study was
not subject to Institutional Review Board review.

The primary outcome was the presence of chronic pain, defined
as an affirmative answer to the question, “During the past 12 months,
has the child had frequent or chronic difficulty with any of the
following, repeated or chronic physical pain, including headaches or
other back or body pain?” Covariates were selected based on prior
descriptive research using the NSCH data [16]. These included the
child age, sex, and race/ethnicity (non-Hispanic White, non-Hispanic
Black, Hispanic or Latino, or any other race/ethnicity); household
structure (mother and father, single mother, or any other structure),
caregivers’ highest educational attainment (high school or less, some
college, college degree, or advanced degree); the child’s health
insurance coverage (private coverage, public coverage only, other
coverage, or no coverage); andwhether the child had a usual source of
health care (not counting the emergency department) [16].

Categorical data, including the prevalence of chronic pain, were
summarized as proportions with 95% confidence intervals (CIs);
while continuous data were summarized as means with 95% CI. Data
were compared across years (2019 vs. 2020) using Wald tests.
A multivariable logistic regression model was then fitted comparing
the odds of caregiver report of chronic pain according to survey year
and study covariates described above. All analyses incorporated

survey weights and adjustment for the complex sampling design, as
indicated by the survey technical documentation. Data analysis was
performed using Stata 16.1 (College Station, TX: StataCorp, LP), and
p<0.05 was considered statistically significant.

Results

We identified 51,895 children ages 6–17 years in the
2019–2020 NSCH. After excluding 646 children with intel-
lectual disabilities, 195 children with missing data on
chronic pain, and 1,536 children with missing data on
covariates, we retained 49,518 children for analysis, of
whom 20,359 were included in the 2019 survey and 29,159
were included in the 2020 survey. The prevalence of
chronic pain decreased from 11% (95% CI: 10%, 12%) in
2019 to 8% (95% CI: 7%, 8%) in 2020 (Wald test p<0.001).
Additional child and family characteristics are compared
between the survey years in Table 1. There were no statis-
tically significant differences in race, educational status, or
insurance coverage between the two years. The proportion
of children living in two-parent households decreased
slightly from 73% in 2019 to 70% to 2020 (p=0.014), and
the proportion of children with a usual source of care
decreased from 77 to 75% (p=0.046).

Multivariable analysis of caregiver-reported chronic
pain is summarized in Table 2. The odds of reporting
chronic pain decreased by 33% in 2020 as compared to
2019 (odds ratio [OR]: 0.67; 95% CI: 0.58, 0.77; p<0.001).
In themultivariablemodel, the prevalence of chronic pain
was lower among boys as compared to girls, and among
non-Hispanic Black as compared to non-Hispanic White
children. However, Hispanic or Latino children had
higher prevalence of chronic pain compared to Non-
Hispanic White children. Additionally, higher odds of
chronic pain were associated with living in a single-
mother household (compared to living with 2 parents),
and living with caregivers who had some college educa-
tion (compared to living with caregivers who did not
attend college), and having any type of insurance
coverage (or no insurance) other than private insurance
coverage.

Discussion

Our study addresses the hypothesis that during the
COVID-19 pandemic, chronic pain would have become
more common among children due to multiple effects of
the pandemic acting on the biopsychosocial factors that
shape the incidence and persistence of chronic pain. At the
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outset of the pandemic, several sources hypothesized that
the pandemic would yield an increase in the prevalence of
chronic pain due to pain complications associated with
SARS-CoV-2 infection, or due to the pandemic’s negative
psychological, social, and economic effects [5, 6]. Howev-
er, our study found a decrease in the prevalence of
caregiver-reported pediatric chronic pain on a nationally-
representative survey in the US. This decrease in the
prevalence of chronic pain during the early phase of the
pandemic calls into question the hypothesized mecha-
nisms through which the pandemic was thought to
contribute to development or persistence of chronic pain.
Furthermore, this finding of declining chronic pain prev-
alence in the population raises the question of what

population-level interventions for chronic pain could be
implemented in the future to build upon this trend.

The biopsychosocial model emphasizes the role of
individual and environmental stressors in the develop-
ment and persistence of chronic pain [17]. The stress
pathway sends signals to the pituitary gland and the
adrenal medulla which elicits neurobiological mecha-
nisms that can potentially lead to many neurophysiolog-
ical deviances like an increase in muscle tension and
neuromuscular excitability, both of which can increase
the prevalence of chronic pain [18]. Before the pandemic,
various studies have demonstrated how exposure to
more or different stressors can lead to higher reporting of
pain [19]. Conversely, psychosocial interventions which
address daily stressors can lessen the prevalence and
severity of chronic pain [20, 21]. Specific pandemic-
related stressors postulated to increase pain prevalence
have included sleep deprivation, grieving a death in the
child’s support system, and having to be in quarantine
due to viral infection or exposure [5, 6]. Although these
expectations were a plausible interpretation of the bio-
psychosocial model at the outset of the pandemic, our
study builds upon recent work which demonstrates
paradoxical decreases in the prevalence or intensity of
pediatric chronic pain during the pandemic [9–11].

Table : Characteristics of children ages – years represented in
the  and  National Survey of Children’s Health.

Variable  survey year
(n=,)

 survey year
(n=,)

p-Value

Weighted mean or
proportion
(% CI)

Weighted mean or
proportion
(% CI)

Chronic pain . (., .) . (., .) <.
Age (years) . (., .) . (., .) .
Male sex . (., .) . (., .) .
Race/ethnicity
Non-hispanic
white

. (., .) . (., .) .

Non-hispanic
black

. (., .) . (., .) .

Hispanic or
latino

. (., .) . (., .) .

Other . (., .) . (., .) .
Household
structure
Two parents . (., .) . (., .) .
Single mother . (., .) . (., .) .
Other . (., .) . (., .) .

Caregivers’
education
High school or
less

. (., .) . (., .) .

Some college . (., .) . (., .) .
College degree . (., .) . (., .) .
Advanced
degree

. (., .) . (., .) .

Insurance
coverage
Private . (., .) . (., .) .
Public only . (., .) . (., .) .
Other . (., .) . (., .) .
None . (., .) . (., .) .

Child has usual
source of care

. (., .) . (., .) .

CI, confidence interval.

Table : Multivariable logistic regression caregiver-reported
chronic pain among children ages – years represented in the
 and  National Survey of Children’s Health (n=,).

Variable OR % CI p-Value

Survey year ( vs. ) . ., . <.
Age (years) . ., . <.
Male sex . ., . <.
Race/ethnicity
Non-hispanic white Ref.
Non-hispanic black . ., . .
Hispanic or latino . ., . .
Other . ., . .

Household structure
Two parents Ref.
Single mother . ., . .
Other . ., . .

Caregivers’ education
High school or less Ref.
Some college . ., . .
College degree . ., . .
Advanced degree . ., . .

Insurance coverage
Private Ref.
Public only . ., . <.
Other . ., . .
None . ., . .

Child has usual source of care . ., . <.

CI, confidence interval; OR, odds ratio.
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While explanations for our findings are necessarily
speculative, our data indicate a need to reconsider the
stressors affecting children throughout the pandemic.
During our study period, many children transitioned to
online learning [22], potentially removing stressors asso-
ciated with the school setting [9]. This reduction in
stressors, in turn, may have led to an increase in positive
emotion, an important component of stress resilience [23].
Additionally, being able to spend more time at home
with family and loved ones could have provided a source of
resilience and positive emotion, reducing children’s risk of
developing chronic pain, or reducing the intensity of pain
among those who had already been experiencing chronic
pain. This explanation is consistent with improvement
on some domains of child and adolescent mental health
during the pandemic, as noted in one study [24], although
in the same study, themajority of children and adolescents
also experienced deterioration on one or more domains of
mental health.

Some limitations of this study should be considered
when interpretating our findings. First, data on children’s
chronic pain were obtained by caregiver report, which
could lead to underestimating pediatric chronic pain
prevalence [12], although it is unclear if the extent of this
bias would have changed during the pandemic. Also, some
of the 2020 NSCH data were collected in the pre-pandemic
months of January-February 2020, and there was no way to
exclude these responses in the analysis of the public-use
file. Furthermore, the survey collected limited information
about school-related factors which may have affected
resilience against chronic pain, such as participation in
physical activity, exposure to bullying, or responsibility for
other siblings attending school. Lastly, we were unable to
account for children’s detailed medical history, including
pertinent information on the etiology and severity of
chronic pain.

In sum, our study documents an unforeseen decrease
in the prevalence of pediatric chronic pain during the
COVID-19 pandemic. Further work is needed to determine
if this was a one-time decrease or the beginning of a sus-
tained downward trend in chronic pain prevalence. Addi-
tionally, further research incorporating patient-reported
data and more detailed information on pain problems
could test some of the potential explanations for this trend,
such as increasing resilience during time away from
school, or population-wide changes in pain acceptance or
pain coping. Despite this encouraging finding, continuing
monitoring of chronic pain prevalence among children is
needed to detect any potential harmful long-term effects of
the ongoing pandemic.
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