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Abstract
Purpose of Review For many children, the SARS-CoV-2 pandemic has impacted the experience and treatment of their pain. This
narrative review draws from the pain literature and emerging findings from COVID-19 research to highlight potentially mean-
ingful directions for clinical consideration and empirical inquiry in the months and years to come.
Recent Findings COVID-19 has been linked to diffuse acute pains as well as chronic pain sequelae. Contextual factors known to
increase vulnerability for pain and associated functional disability have been exacerbated during the pandemic. Beyond these
salient concerns has been the remarkable resilience demonstrated by patients and providers as healthcare systems have sought to
harness creativity and innovative digital solutions to support optimal child wellbeing throughout this crisis.
Summary Ongoing research is needed to elucidate the short- and long-term effects of the pandemic on children’s pain and to
consider how the delivery of treatment via digital technology has impacted existing paradigms of pain management.
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Introduction

There have been over 27 million documented cases of severe
acute respiratory syndrome coronavirus 2 (SARS-CoV-2) in
the USA and over 108 million cases worldwide. Although the
impact of the coronavirus disease 2019 (COVID-19) pandem-
ic has been felt by all, there are special considerations to make
for children experiencing pain. The pandemic has had a pro-
found effect on the way that pain is experienced by children
and families. Not only are headache and diffuse pains

symptoms of the virus [1•], but a unique presentation among
older children, multisystem inflammatory syndrome (MIS-C),
has manifested as severe abdominal pain, joint swelling, and
pain [2]. Furthermore, contextual factors known to in-
crease vulnerability for pain and associated functional
disability have been higher within the context of the
pandemic (e.g., stress, anxiety, depression, social isola-
tion, sleep disturbance, reduced activities of daily living,
physical deconditioning) [3•,4,5].

COVID-19 has also impacted optimal pain management
for children due to safety and logistical challenges.
Depending on location of residence, there were weeks to
months at the outset of the pandemic when healthcare profes-
sionals, inpatient and outpatient, were unable to see patients.
During this period, healthcare systems rapidly developed safe-
ty protocols and digital technology infrastructure to support
virtual visits. Across many healthcare systems, restrictions
were placed on elective, routine, and nonemergency interven-
tional procedures, postponing them unless considered essen-
tial. Some pain professionals were redistributed from primary
domains of practice to assist with the urgent need to evaluate
and treat patients with COVID-19. Given that many emergen-
cy departments have gone through periods of being inundated
with COVID-19 patients, some children with significant pain
were either unable to access emergency care or faced delays in
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receiving care. Some families likely elected to not seek pain-
related care or to delay visits with the goal of mitigating
COVID-19 exposure risk. Some families were likely chal-
lenged by the quality and reliability of virtual visits, or lacked
the tech acumen to access virtual visits [6,7]. Adding com-
plexity to all of the above is that rates of COVID-19 across
geographic areas fluctuated over time, with resultant ongoing
variabilities in access to care.

We are only in the beginning stages of understanding the
impact of the COVID-19 pandemic on pain management for
children and families, though indications are that it may have a
deleterious effect [8••,9]. Despite the risk and challenges, the
medical community has demonstrated resilience in rapidly
mobilizing to meet the demands of these unprecedented and
evolving circumstances and ensure that children safely receive
the care they need. The aim of this narrative review is to
highlight meaningful directions for clinical consideration
and empirical inquiry in the months and years to come.
There is limited available data specific to pediatric pain during
the pandemic. Thus, this review draws from extant pain re-
search and COVID-19-specific work outside of the pain liter-
ature to shed light on potentially meaningful domains for chil-
dren with pain.

Literature for this narrative review was identified through a
non-systematic search in PubMed and Google Scholar using
the following search terms: COVID-19, child, pediatric, ado-
lescent, pain, acute pain, chronic pain, psychosocial, MIS-C,
sleep, physical activity. Studies were screened for inclusion by
title and abstract. No language or other restrictions were ap-
plied. We also searched reference lists of papers that were
identified as particularly relevant and reviewed studies with
foundational or innovative approaches to key domains of
inquiry.

Impact of COVID-19

Pain Overview

Pain is a multidimensional biopsychosocial process, where
one’s experience of pain is related to interacting biological,
cognitive, behavioral (e.g., health behaviors), and sociocultur-
al influences [10,11,12,13]. Broadly, pain is conceptualized
based on duration—either acute or chronic. Acute pain often
occurs within the context of accidents and injuries or as part of
routine, illness, or postsurgical care and is expected to resolve
when the underlying cause of pain is addressed. Treatment,
when needed, may include pharmacological interventions, re-
gional anesthesia, and self-management skills, and other ther-
apies (e.g., physical therapy) as modalities [14]. Chronic pain
(CP) describes any pain lasting longer than 3 months.
Between 11 and 38% of children worldwide experience CP
[15]. Persistent pain has adverse effects on children’s social,

emotional, and academic function [16,17,18]. Per the ICD-11
and guidelines from IASP, CP can be understood either as
pain that is the disease itself (chronic primary pain) or pain
that develops due to another disease (chronic secondary pain).
Optimal evidence-based treatment for CP involves a function-
al rehabilitation approach, with interdisciplinary providers in-
cluding behavioral health, physical therapy, and pain medi-
cine among others (e.g., complementary and integrative ap-
proaches, occupational therapy) [19]. These services may be
provided in inpatient or outpatient settings depending on pre-
sentation and degree of functional decline at intake.

The effect of the COVID-19 pandemic on children’s pain
will be discussed across the following domains [1]: the direct
impact of COVID-19 on pain [2], psychosocial and behavioral
considerations, and [3] impacts of COVID-19 on pain
interventions.

Impact of COVID-19 on Pain

There are several risk factors that predispose children to ex-
perience pain during or as a consequence of infection with
SARS-CoV-2 in the acute setting or as a long-term conse-
quence [8••,20••]. Those with pre-existing pain diagnoses
may be at a greater risk for worsening of their pain and/or
development of new pain symptoms.

Despite their relatively lower risk of contracting COVID-
19 as compared to adults, children with COVID-19 may ex-
perience fatigue, myalgias, abdominal pain, chest pain, and
headaches with or without respiratory symptoms. Some chil-
dren with SARS-CoV-2 develop MIS-C, a concerning condi-
tion most common among older children that disproportion-
ately impacts children of color (African American and
Hispanic) [21,22,23••]. The alarming symptoms of fever, hy-
potension, cardiac dysfunction, severe abdominal pain, head-
ache, skin rash, and inflammation of the joints and mucosa
often make it clinically indistinguishable from acute abdomi-
nal emergencies or Kawasaki disease. Common symptoms of
MIS-C are abdominal pain (up to 71%), headache, and joint
pain, but the long-term sequelae remain unknown. The path-
ophysiology ofMIS-C is hypothesized to be a delayed inflam-
matory response secondary to inappropriate stimulation of the
innate immune system, and significant hyperinflammation
and cytokine release [21,22,23••,24,25]. Considering the role
of overproduction of inflammatory mediators in chronic pain,
MIS-C represents a simulated risk for the development or
worsening of chronic pain or an autoimmune condition.

Literature clearly supports viral infections as triggers in the
onset of acute and persistent pain for some patients as seen
after influenza, H1N1, and SARS coronavirus [26,27].
Chronic post-SARS syndrome, with symptoms including fa-
tigue, diffuse myalgia, depression, and nonrestorative sleep
lasting almost 2 years, has been documented [28]. Similarly,
specific postinfectious syndrome of pain, fatigue, andmemory
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difficulties for up to 12 months may ensue after infection with
the Ross River virus (epidemic polyarthritis),Coxiella burnetii
(Q fever), and Epstein–Barr virus (infectious mononucleosis)
[29]. Postinfectious irritable bowel syndrome has been found
to develop secondary to an acute viral or bacterial gastroen-
teritis among 10% of patients; premorbid psychosocial vulner-
ability is a known risk factor [30].

An additional consideration within the context of COVID-
19 is related to hospital admission. From the broader literature,
we know that prolonged intensive care unit (ICU) admissions
increase risk of developing long-lasting severe functional lim-
itations, psychological distress, and CP [31–33]. Thus, these
outcomes should be closely attended to for children hospital-
ized at length with COVID-19.

Psychosocial and Behavioral Considerations

Stress and Mental Health

Psychosocial and behavioral factors have been found to “pre-
dispose people to experience pain, be a precipitant of symp-
toms, be a modulating factor amplifying or inhibiting the se-
verity of pain, be a consequence of persistent pain, or be a
perpetuating factor.” [13–15] The pain literature is replete
with evidence identifying interrelations among psychosocial
factors and pain. For example, preprocedural anxiety has been
found to increase children’s experience of discomfort during
routine medical procedures, such as venipuncture [34].
Presurgical anxiety and pain coping efficacy have been found
to predict which patients continue to experience pain at 12
months post-operation [35]. Anxiety, depression, and pain-
specific anxiety have all been associatedwith the development
and continuity of chronic pain among children [36–39]. Thus,
it would be expected that COVID-19-related stress would lend
itself to increased psychosocial distress among children and
families. A preliminary literature search has found that chil-
dren’s anxiety and depressive symptoms have been higher
since the onset of the pandemic [40]. In one survey study of
youth in the UK between the ages of 13 and 25 years with a
history of mental health concerns, findings indicated that up to
51% of the sample believed that their mental health deterio-
rated and 26% reported difficulty accessing mental health
treatment during the pandemic [41]. It will be important to
evaluate psychosocial risk within pediatric pain samples as
these data become available.

School

It is well-documented in the literature that experiencing CP
has a significant effect on children’s school functioning.
Youth with CP have increased school absences, school-
related anxiety, and declines in academic performance

associated with pain [42,43]. Children with CP may also have
fewer friends, be more socially isolated, and more likely to
experience bullying compared to youth without pain [44].
Achieving consistent school attendance and increased engage-
ment with schoolwork is frequently a key goal of functional
rehabilitation for children with pain. COVID-19 resulted in
school closures and varied periods of virtual or hybrid learn-
ing (in-person and virtual) for many youth. This instability in
the school environment is expected to result in learning losses
for children [45]. Beyond acquisition of academic knowledge,
there are multiple ways that school instability has likely im-
pacted youth, including reduced daily structure, peer support,
opportunities for physical activity, access to appropriate nutri-
tion (up to 14% of American children face food insecurity),
mental health treatment and other therapies, along with many
meaningful supports not included here [46]. School districts
have worked hard to overcome these challenges. However,
given the school-related vulnerabilities for children with pain,
it is possible that children with pain might be disproportion-
ately impacted by inconsistencies in the school environment.
This could be exacerbated further for youth with CP who also
experience mental health, medical, and learning comorbidities
(e.g., ADHD, learning disabilities) and environmental chal-
lenges, such as families facing poverty and socioeconomic
decline secondary to the COVID-19 economic downturn.

Physical Activity and Routines

Interdisciplinary interventions for CP often include physical
and occupational therapies, as insufficient daily activity is
related to worse pain-related outcomes [47,48]. It is common
for children with persistent pain to withdraw from extracurric-
ular activities and athletics and have more difficulty maintain-
ing daily routines that support health and wellbeing (e.g.,
school attendance, nutrition, and sleep schedules).
Quarantines, shut-downs, and physical distancing measures
have impacted the level of activity and daily structure children
can maintain. For example, virtual or hybrid learning at school
has facilitated continuity of education to some degree, but
simultaneously, significantly increased children’s daily screen
time with less opportunity for physical activity, maintaining
routines, and social engagement. Self-report data collected
during COVID-19 with an adult sample of individuals with
CP found that decreases in levels of physical exercise were
associated with increased pain [49]. These associations will be
important to examine in pediatrics.

Sleep

Recognizing the bidirectional relationship between sleep and
pain has been instrumental in addressing pain intensity as well
the efficacy of treatment outcomes [50]. With the COVID-19
pandemic, there is a heightened risk for the onset of sleep
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disturbances. Adolescents with preexisting psychopathologies
(including anxiety and depression) and neurodevelopmental
conditions (attention-deficit/hyperactivity disorder and autism
spectrum disorder) may be especially vulnerable to disturbed
sleep during this period [51]. Additionally, social distancing
measures, social isolation, and altered school schedule with an
increased exposure to digital screens and reduced physical
activity all further the risk of sleep disturbances.

Child Abuse and Neglect

Trauma and adverse experiences in childhood (ACES: phys-
ical, mental, or sexual abuse, emotional or physical neglect, a
violent home environment, household substance abuse, expo-
sure to parent mental illness, parental separation or divorce,
and parental incarceration) are related to CP and pain-related
disability for children and adults [52• ,53,54,55•].
Developmental research has found that abuse is most com-
monly perpetrated by primary caregivers and is more likely
to occur in familial environments characterized by stress, so-
cial isolation, substance use, and when children have special
needs (e.g., chronic illness) [56]. The multidimensional eco-
nomic and psychosocial stressors generated by the COVID-19
pandemic (e.g., job loss, economic instability, reduced social
interaction) seem to align with environmental risk factors for
abuse. It is therefore concerning that children have had even
less face-to-face access to mandated child abuse reporters at
this time, including mental health and medical providers,
teachers, and childcare providers [57•,58,59]. Attending to
children’s safety, as well as caregiver and familial wellbeing,
is always warranted, but may be particularly important in the
wake of COVID-19.

Impact of COVID-19 on Pain Interventions

Even prior to the COVID-19 pandemic, pediatric pain
has been underrecognized and undertreated pediatrics
[60,61]. This may be attributable to historical challenges
with assessing pain in young children, shortage of ser-
vices outside of university and urban centers, significant
treatment-related costs, and long provider waitlists,
among others [61–65]. Undertreating pain has conse-
quences. Poorly managed acute pain in childhood is a
risk for progression to chronic pain in childhood, which
in turn leads to a higher risk for CP in adulthood. Thus,
timely, efficient, and effective interventions are neces-
sary to interrupt risk for pain and associated functional
disability across the lifespan. The pandemic has further
highlighted access barriers to appropriate and timely
pain care, particularly as it relates to in-person visits
with the healthcare professionals.

Triaging and Education

A careful and intentional triaging system that evaluates the
acuity of children’s pain care needs (cancer, sickle cell crisis,
CRPS) would allow timely treatment access balanced with
risk mitigation strategies. For example, it would be beneficial
for triaging to indicate when it is appropriate for children to
receive virtual versus in-person treatment. It will also likely be
important to increase pain education for healthcare profes-
sionals, patients, and caregivers to include risk factors for
developing and/or worsening pain related to COVID-19,
how to minimize that risk, impact of contextual factors (stress,
physical activity, sleep), and enhancing self-management
strategies. Multimodal and interdisciplinary treatments must
be prioritized when possible.

Virtual Care

A primary shift in the field secondary to COVID-19 has been
the rapid adoption of virtually delivered care. Over the past
year, virtually delivered care (i.e., telehealth) transitioned
from being a promising service delivery method to an essen-
tial medium for providers to interface with patients [66,67•].
The time between initial shut-down orders and telehealth mo-
bilization varied greatly across medical systems, with those
already employing telehealth having the benefit of existing
infrastructure to build from. Telehealth has enabled the pedi-
atric pain management community to increase staff, patient,
and family safety, while continuing to provide needed inter-
ventions during the pandemic. Beyond telehealth, COVID-19
has resulted in a proliferation of digital health tools in pain
management and healthcare. Providers have harnessed crea-
tivity and innovation to connect with patients through mobile
applications, social media, blogs, podcasts, and online support
groups, to name a few (Table 1). The rise of digital health
technology in pain management has the potential help to im-
prove access to evidence-based care for more children and
address treatment barriers the field has struggled with for
decades.

Although telehealth and digital health technology has
many strengths and promising directions for the future of pain
management, it has also exposed inconsistencies and vulner-
abilities of our healthcare system in leveraging technology.
Issues at the forefront of technology in healthcare include its
accessibility, affordability, safety, and reliability as a viable
alternative to in-person care, with varying policies governing
its use in healthcare [20••,67•]. Telehealth cannot yet replace
in-person physical examination for the accurate assessment of
some pain conditions, nor can it replicate the strengths of
some treatment modalities (e.g., massage, acupuncture, and
aqua therapy). Even when institutions establish well-running,
feasible telehealth platforms, it is still necessary for patients to
have access to at-home technology to support virtual visits and

217Curr Anesthesiol Rep  (2021) 11:214–222



Table 1 Pediatric pain educational and self-management resources

Resource Description Who it is for

Organizations/Societies
International Association for Study of Pain Special
Interest Group on Pain in Childhood (IASP Child
Pain)
http://childpain.org/

An international multidisciplinary organization focused
specifically on pain research and treatment.

It hosts the International Symposium on Pediatric Pain (ISPP)
interdisciplinary pediatric pain conference.

Healthcare Professionals

Society for Pediatric Pain Medicine (SPPM)
https://www.pedspainmedicine.org/

Multidisciplinary, interprofessional organization driving
excellence in pediatric pain care through education, research,
quality assessment and improvement, development of standards
for pediatric medicine practice and through advocacy. It hosts an
annual conference on pediatric pain.

Healthcare Professionals,
Patients/Families

Online resources
The Comfort Ability Program
https://www.thecomfortability.com/

Rooted in pain psychology, this program provides kids, teens and
parents/caregivers education and self management tools to better
manage chronic pain, post-surgical pain, or any other kind of
ongoing pain. It also gives kids and parents the chance to learn
and practice many proven coping skills based in cognitive
behavioral therapy.

The Comfort Ability Program offers workshops, health chats,
newsletters, and other resources for teens and parents.

Patients(10-17 years) & Families

ImagineAction
http://imaginaction.stanford.edu/

Self hypnosis program to help with pain, anxiety, stress, mood
disturbances.

Children and Adolescents

Solutions for Kids in Pain
(SKIP) https://www.kidsinpain.ca/

Evidence-based pediatric pain management knowledge
mobilization network, that seeks to bridge the gap between
current treatment practices and available evidence-based
solutions for children’s pain in Canadian health institutions.

Patients/Families
Healthcare Professionals

ACI Pain Management Network PainBytes
http://www.aci.health.nsw.gov.
au/chronic-pain/painbytes

Educational videos about chronic pain, self management strategies
and treatment options

Youth, Families
Healthcare Professionals

Project ECHO (Extensions for Community
Healthcare Outcomes)
https://hsc.unm.edu/echo/about-us/

ECHO connects Health care providers with an inter-professional
specialist team through periodic videoconferencing sessions.
The sessions include didactic lectures and interactive discussion
of de-identified patient cases. Healthcare providers who attend
ECHO gain enhanced skills and confidence in managing
complex chronic conditions safely and effectively

Healthcare Professionals

SickKids Online Pediatric Pain Curriculum (OPPC)
https://www.sickkids.
ca/en/care-services/centres/pain-centre/#oppc

Online education platform for health-care professionals to learn
about pain with clinical, basic science and ethical themes.

Healthcare Professionals

Proactive Pain Solutions
https://www.proactivepainsolutions.com/

Online education and consultation platform in pediatric pain
medicine for healthcare professionals, healthcare institutions and
patients and families

Healthcare Professionals
Patients/Families

Apps and m-Health
WebMAP Android Users

iOS users
App providing pain education, stress &, emotions management,

relaxation, lifestyle and school interventions; staying active; and
maintenance and relapse prevention

Children (10-18yrs),
Parents/Caregivers

Pain Squad
https://apps.apple.
com/us/app/pain-squad/id929781246

An app to track and measure pediatric pain, Children (8-18yrs)

Migraine Buddy Android iOS Daily symptom tracking app for migraine and headache. Includes
free pain tracking and educational tools.

Children, Adults

Stop, Think & Breathe
https://apps.apple.
com/ca/app/stop-breathe-think-kids/id1215758068

Short, free mindfulness, guidedmeditation sessions geared towards
kids

Children

Calm
https://www.calm.com/

Guided meditation app for older teens and adults, sleep stories for
younger kids

Children, Adults/Caregivers

Headspace Android iOS Guided meditations with some content geared towards kids and
with five themes: Calm, Focus, Kindness, Sleep, and Wake Up.

Children, Adults/Caregivers

Insight Timer
Android iOS

Meditation and mindfulness app with pediatric specific content to
help with management of anxiety, stress and for relaxation.

Children, Adults/Caregivers

Support groups
Creative Healing for Youth in Pain (CHYP)
https://mychyp.org/

A nonprofit online resource for teens with chronic pain and their
parents, providing educational resources, exposure to creative
healing experiences and social support.

Teens, Parents/Caregivers

The Coalition Against Pediatric Pain (TCAPP)
https://tcapp.org/

Non-profit committed to improving quality of life for children
living with chronic pain from rare diseases through support for
children & families, increasing awareness, funding research,
pediatric pain resources for families and medical professionals

Children, Families/Caregivers
Healthcare Professionals

Pediatric Pain Warriors (US Pain Foundation)
https://pediatricpainwarrior.org/

Provides resources, education, support, and retreats for children
affected by pediatric pain and their families

Children, Families/Caregivers
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to have some degree of comfort and skill in using the technol-
ogy. There is a “digital divide” related to age and to socioeco-
nomic status. Access to high-speed broadband is lacking for
39% of rural Americans, and when available, it is often more
expensive and slower [6,7]. With increased demand during
COVID-19, telecommunication systems have been stressed,
further slowing upload and download speeds below usual
standards. These factors directly impact the quality and reli-
ability of connectivity for virtual visits. It is imperative that
ongoing research address the issues of accessibility, reliability,
safety, compliance, affordability, care coordination, regula-
tion, and reimbursement for services provided using digital
technology.

Beyond the necessity of adequate access to and comfort
with technology, there are other aspects of telehealth in pain
management that need to be better understood. For example, it
is unknown the degree to which telehealth could impact inter-
disciplinary care and care coordination among pain providers.
If interdisciplinary communication is undermined, and treat-
ment is perceived by patients as fragmented, there could be
impacts on quality of care, patient engagement, and patient
satisfaction. It is also possible that an unintended lack of care
coordination could lead to an increased reliance on biomedical
management (e.g., medications including opioids), rather than
the multimodal treatment including psychological and reha-
bilitation approaches [67•].

Medical Management

Given increased barriers to treatment access secondary to
COVID-19, the relaxed regulatory measures around con-
trolled medications may have inadvertently promoted reliance
on medications as opposed to interdisciplinary treatment [68].
From pre-COVID-19 research, we know that youthmost com-
monly access illicit opioids via prescriptions of family mem-
bers and misuse opioids with the goal of pain management
[69•]. Pain professionals must make every attempt to ensure
provision of timely and coordinated interdisciplinary pain care
when possible, while ensuring continued education and sur-
veillance measures around medication prescription and safety.

Provider Wellbeing

It is important to consider possible implications of the
COVID-19 pandemic on the wellbeing of interdisciplinary

pain providers and support staff. The same multifaceted array
of stressors impacting patients has also been experienced by
providers and their families. Healthcare workers face the ad-
ditional burden of providing medical and mental health sup-
port to patients while managing personal stress. Data collected
secondary to the severe acute respiratory syndrome (SARS)
pandemic in 2003 suggests that pandemic-related stress takes
a toll on the psychological wellbeing of providers [70] and is
more pronounced for providers who directly treat patients
with the virus [71]. Similar trends are emerging with studies
conducted during the COVID-19 pandemic, where healthcare
providers in Turkey [72], China [73], and the USA [74•] have
reported higher rates of anxiety and depression symptoms.
Although these studies are often conducted with providers
directly treating patients with COVID-19, ongoing research
will need to elucidate effects of the pandemic on healthcare
workers across domains of practice.

Conclusions

We are only at the beginning of understanding the full rami-
fications of the COVID-19 pandemic on the way that chil-
dren’s pain is experienced and treated. Given the incidence
of novel virus–related pain sequelae and increased risk across
biopsychosocial factors known to initiate and exacerbate pain
conditions [8••], there is clearly a reason to suspect an in-
creased risk of pain among children. In the time ahead, it will
be important to conduct surveillance and directed research that
can provide clarity on many of the issues considered in this
review and others [20••]. It will also be important to examine
the ways that pain professionals and healthcare systems have
demonstrated resilience by harnessing digital solutions to
safely provide care for children’s pain throughout this crisis.
The proliferation of advancements in digital healthcare tech-
nology may provide an opportunity to transform existing par-
adigms of pain management, engendering a lasting impact on
evidence-based pain management for children.
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Table 1 (continued)

Resource Description Who it is for

Podcasts
Pedia Pain Focus Weekly podcast discussing all things related to improving pediatric

pain care, providing education and resources for healthcare
professionals.

Healthcare Professionals
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