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ABSTRACT ARTICLE HISTORY
Background: Reviews in pediatric chronic pain often focus on only one intervention or Received 18 February 2020
population, making it difficult for policymakers and decision makers to quickly synthesize Revised 9 April 2020
knowledge to inform larger-scale policy and funding priorities. Accepted 15 April 2020
Aims: The aims of this study were to (1) create an evidence and gap map of interventions for KEYWORDS

pediatric chronic pain and (2) identify gaps between existing evidence and recently identified pediatric; chronic pain;

patient-oriented research priorities. treatment; systematic
Methods: We performed a systematic review of English-language peer-reviewed systematic reviews review; policy; knowledge
or clinical practice guidelines of pediatric chronic pain intervention published in the past 20 years. translation; evidence map

Database searches of Medline, Embase, PsycINFO, Web of Science, CINAHL, and SCOPUS were
conducted inclusive to June 3, 2019. Review quality was assessed using the AMSTAR-2.

Results: Of 4168 unique abstracts, 50 systematic reviews (including 2 clinical practice guide-
lines) crossing diverse pediatric chronic pain populations and intervention settings were
included. One third were rated high quality, with half rated low to critically low quality. The
largest proportion of reviews addressed psychological and pharmacological interventions,
followed by interdisciplinary, other (e.g., dietary), and physical interventions. Most common
outcomes included pain, physical, emotional, and role functioning and quality of life.
Treatment satisfaction and adverse events were less common, with minimal report of sleep
or economic factors. Most patient-oriented research priorities had not been investigated.
Conclusions: Sufficient quality evidence is available to guide evidence-informed policies in
pediatric chronic pain, most notably regarding psychological and pharmacological interven-
tions. Numerous evidence gaps in patient-oriented research priorities and treatment outcomes
should guide prioritization of research funds, as well as study aims and design.

RESUME

Contexte: Les études sur la douleur chronique chez les enfants se concentrent souvent sur une
seule intervention ou sur une seule population, de sorte qu'il est difficile pour les responsables
politiques et les décideurs de synthétiser rapidement les connaissances afin d'éclairer les
priorités de financement et les politiques a plus grande échelle.

Objectifs: Les objectifs de cette étude étaient (1) de créer une carte présentant les lacunes
dans les données probantes en ce qui concerne les interventions pour la douleur chronique
chez les enfants et (2) de répertorier les lacunes dans les données probantes existantes par
rapport aux priorités de recherche axées sur le patient récemment déterminées.

Méthodes: Nous avons effectué une revue systématique des revues systématiques évaluées
par des pairs ou des guides de pratique clinique portant sur les interventions en matiére de
douleur chronique pédiatrique publiés en langue anglaise au cours des 20 derniéres années.
Des recherches ont été menées dans les bases de données Medline, Embase, PsycINFO, Web of
Science, CINAHL et SCOPUS jusqu’au 3 juin 2019 inclusivement. La qualité des revues a été
évaluée a l'aide d'AMSTAR-2.

Résultats: Sur 4168 résumés uniques, 50 revues systématiques (dont deux guides de pratique
clinique) portant sur diverses populations pédiatriques souffrant de douleur chronique et divers
milieux d'intervention ont été incluses. Un tiers d’entre elles ont été jugées de haute qualité, tandis
que la moitié était jugée de basse a tres basse qualité. La majeure partie des revues portait sur des
interventions psychologiques et pharmacologiques, tandis que les autres portaient sur des inter-
ventions interdisciplinaires, d’autres types d'interventions (ex.: nutritionnelles) et des interventions
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physiques. Les issues les plus courantes comprenaient la douleur, le fonctionnement physique,
émotionnel et de réle, ainsi que la qualité de vie. La satisfaction a I'égard du traitement et les effets
indésirables étaient moins souvent abordés, tandis que le sommeil et les facteurs économiques
étaient peu mentionnés. La majeure partie des priorités de recherche axées sur les patients n'avait

pas fait I'objet d'études.

Conclusions: Il existe suffisamment de données probantes de qualité pour guider les poli-
tiques fondées sur des données probantes en matiére de douleur chronique pédiatrique,

surtout en ce qui concerne

les interventions psychologiques et pharmacologiques.

L'existence de nombreuses lacunes dans les données probantes concernant les priorités de
recherche axées sur le patient et les issues de traitement devrait guider la hiérarchisation du
financement de la recherche, ainsi que les objectifs et la conception des études.

Chronic pain is a leading cause of disability and
morbidity for children and adults." Despite this,
chronic pain was only recently recognized as its
own disease through the inclusion of new chronic
pain diagnostic codes in the World Health
Organization’s  International  Classification  of
Diseases, 11th revision, in 2018.” The classification
of chronic primary pain as a disease in its own right
facilitates the progress of large-scale national poli-
cies to improve chronic pain management across the
life span, many of which are underway in countries
around the world.>”> Furthermore, an evidence-
based policy focus on improved chronic pain man-
agement is critical alongside policy efforts to address
the opioid epidemic.°®

The development of effective health policies is informed
by both scientific evidence and stakeholder experience to
ensure relevance and tailored implementation to the local
context. Our group recently completed a national priority-
setting partnership that engaged people with lived experi-
ence with pediatric chronic pain, family members, and
treating health care providers across Canada to identify
the top priorities for pediatric chronic pain research and
care.” The final top ten identified patient-oriented priorities
direct the need for more evidence on prevention and
treatment, as well as an improved understanding of the
impact of pediatric chronic pain, delivery, access to care,
and coordination of care. On its own, this priority-setting
work provides a guided call to action for policymakers,
decision makers, and researchers—from basic science to
clinical research to health systems design—to address iden-
tified patient-oriented priorities; however, the uptake of
these priorities may be limited by a lack of information
about what research already exists in these areas. Current
systematic reviews in pediatric chronic pain are often very
niche and focus on one type of intervention.*'® This
makes it difficult for policymakers and decision makers
to quickly synthesize knowledge across a variety of inter-
vention modalities to inform clinical practice policy and
research funding priorities. This is problematic given the
current recommendation for multimodal care to

thoroughly address biopsychosocial contributors to pedia-
tric chronic pain.'!

Although pediatric pain research is growing
rapidly,'* there remains a disconnect between existing
scientific evidence and current clinical practice,
a further challenge to developing pediatric chronic
pain policy."” Estimates suggest that it can take up to
17 years for research to impact patient care,'* and
many children and adolescents with chronic pain strug-
gle to access evidence-based treatment."”™'” There is an
identified need for more effectual and efficient knowl-
edge mobilization in pediatric pain."” The availability of
high-quality evidence synthesis is a key step in the
process of moving generated scientific knowledge into
sustainable action, as outlined in the knowledge-to-
action framework."® Evidence and gap maps have
emerged as an effective knowledge translation evidence
synthesis tool to inform evidence-informed policymak-
ing and the development of strategic research
agendas.'”*° Like other evidence synthesis methods,
such as a Cochrane reviews,”' evidence and gap maps
are rigorous in their search for and assessment of
research evidence'*?’; however, they differ in their
primary goal, which is to review the breadth and qual-
ity of available evidence compared to determining the
efficacy of single specific interventions. This shift in
focus facilitates the strategic identification of key gaps
where little or no evidence exists or areas currently with
only poor quality research.'®** The use of schematic
visual representation of findings in evidence and gap
maps also makes research evidence more easily acces-
sible and usable to researchers and decision makers.'****

Our primary goal was to create a contemporary evi-
dence and gap map of systematic reviews of all inter-
ventions for pediatric chronic pain. Our secondary aim
was to identify gaps between existing evidence and
recently identified patient-oriented research priorities
for pediatric chronic pain.” Given that many pediatric
chronic pain interventions have limited evidence,”** we
expected many priority areas to be lacking high-quality
research evidence.



Methods
Protocol and Registration

This review adheres to PRISMA reporting guidelines for
systematic reviews.”* A protocol was registered for this
review in  February 2018 on PROSPERO:
CRD42018086817. The current review presents a minor
modification from our original review protocol that out-
lines our initial intent to conduct a traditional overview
of systematic reviews.”> The decision to modify the
current review to an evidence and gap map was made
following consultation with an international expert in
evidence-informed health policy (Dr. John Lavis, perso-
nal communication, April 17, 2019) and in response to
emerging national chronic pain policy efforts through
the development of the Government of Canada’s
Canadian Pain Task Force.” It was felt that an evidence
and gap map would better achieve our primary goal of
uptake of evidence and patient priorities by policy-
makers and decision makers and identify clear gaps to
guide research efforts in key areas identified by patients
and clinicians as priorities.

Evidence and gap maps provide an overview of the
availability and quality of evidence of a sector, in this case
interventions for pediatric chronic pain.'*****%¢
Recommended evidence and gap map methodology
includes completion of six primary steps: development
of scope, inclusion criteria, systematic review of the lit-
erature, data extraction, analysis, and visualization.!*?*?”
Evidence and gap maps are underpinned by a rigor simi-
lar to that of other systematic review methodology.”® As
such, reporting of the evidence and gap map methods in
this article adhere to the PRISMA statement for reporting
of systematic reviews and meta-analyses.>* The current
review adheres to our original protocol with regards to the
stated review question, search strategy, type of study,
participants/population, interventions, risk of bias/quality
assessment, narrative synthesis, and report by type of
intervention modality. The current review diverges only
from that outlined in our original protocol in that the
current review now is restricted to publications within the
past 20 years (since 1999), no longer extracts specific
efficacy findings for intervention outcomes, and does
not conduct subgroup analyses by type of chronic pain
condition; additionally, the review now includes an evi-
dence and gap map.

A completed evidence and gap map provides
a simple and accessible visual summary of existing
systematic review evidence for various types of inter-
ventions in pediatric chronic pain across selected out-
come domains.'*?**>?° The rows of the evidence and
gap map list the types of interventions and the columns
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list the outcome domains. Each cell shows the number
and quality of systematic reviews that contain evidence
on that combination of intervention and outcome
domain. In doing so, evidence and gap maps identify
areas where little or no evidence exists (“absolute gaps”)
and areas where there is systematic review evidence is
available but is either out of date and/or of poor quality
(“synthesis gaps”).'”*>**? Evidence and gap maps can
be used to inform strategic research investment by
highlighting intervention and outcome areas where
new primary studies and/or systematic reviews can
add value. They can also be used to inform decision
making by capturing best available evidence that can
then be compared against existing policy or program-
ming to inform discussions about areas of prioritizing
future research, policy, or investment,'®>**22

Eligibility Criteria

Papers were eligible for inclusion if they

(1) were peer-reviewed published systematic
review or clinical practice guidelines;

(2) were published in English;

(3) included at least 50% or more reviewed studies
focused on children or adolescents <18 years old
or reported findings from pediatric studies
separately;

(4) included randomized and nonrandomized stu-
dies focused on any intervention for any type
of chronic pain (defined as pain lasting at least
3 months or longer and/or pain described as
“chronic,” “recurrent,” or “persistent”); and

(5) reported on at least one primary or secondary
outcome included in PedIMMPACT recom-
mended for clinical trials in pediatric chronic
pain (that is, pain intensity, physical functioning,
emotional functioning, role functioning, quality
of life, sleep, global treatment satisfaction, eco-
nomic factors, and/or adverse events).”’

Systematic reviews were excluded if they focused exclu-
sively on chronic pain diagnosis or assessment and/or
only reported prevalence. Prior iterations of eligible
reviews were also excluded, as well as reviews/clinical
practice guidelines published >20 years ago, given the
availability of more current up-to-date evidence.
Reviews including any type of intervention study design
were included given recognized difficulty in conducting
randomized controlled trials (RCTs) for some interven-
tion modalities in pediatric populations (e.g., pharma-
cological) and given that interventions needed to
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address identified patient-oriented research priorities
may not lend themselves easily to randomized study
designs (e.g., school-based interventions).

Given variability in evidence synthesis methodology,
requirements for being defined as a systematic review
and/or clinical practice guideline were drawn from those
used by the James Lind Alliance.”® Thus, a systematic
review was defined as a review that attempts to identify,
appraise, and synthesize all of the empirical evidence that
meets prespecified eligibility criteria to answer a given
research question. Therefore, a systematic review typically
states/identifies a research question, provides search terms,
searches multiple scientific databases, and reviews titles,
abstracts, and full-text publications against some identified
inclusion criteria. Clinical practice guidelines are clearly
defined as such and include a systematic review to inform
development of the guidelines. If multiple iterations or
updates of the same systematic review or clinical practice
guideline were found and identified as such, only the most
recently published version of the systematic review or
clinical practice guideline meeting the eligibility criteria
was reviewed to reflect the most up-to-date evidence.

Search Strategy and Conduct

Searches were conducted in Medline, Embase,
PsycINFO, Web of Science, CINAHL, and SCOPUS
from database inception to June 3, 2019. Database
search strategies were developed in collaboration with
a pediatric medical librarian and experts in pediatric
chronic pain care and research. A sample comprehen-
sive search strategy for Medline is available in
Supplementary Online Material 1.

Study Selection

Database search results were imported into Covidence®'
for study selection. Initial abstract screening was con-
ducted independently by two review authors (K.A.
B.and T.D.A.), and full-text screening was independently
performed by two review authors (C.O. and T.D.A.), with
conflicts resolved by a third author (K.A.B.).

Data Extraction and Quality Ratings

Data were independently extracted by two review authors
(K.A.B. and T.D.A.). Extracted data items included review
sponsorship, country, author, primary review objective,
inclusion/exclusion criteria, date of literature search, inclu-
sion of meta-analysis, types of reviewed studies (RCT or
nonrandomized study [NRS]), total number of reviewed
studies, number of reviewed studies focused on pediatric
chronic pain intervention, population of reviewed studies

(type of chronic pain/disease), setting of reviewed studies
(e.g., outpatient, inpatient, emergency, etc.), type of inter-
vention (pharmacological, psychological, physical, interdis-
ciplinary, other), comparator groups, inclusion of quality of
evidence rating, inclusion of PedIMMPACT? recom-
mended outcomes (pain intensity, physical functioning
[e.g., mobility, disability], emotional functioning [e.g., anxi-
ety, depression], role functioning [e.g., school attendance],
quality of life, sleep, global treatment satisfaction, economic
factors [e.g., cost, health care utilization, parent missed
workdays], and/or adverse events), and time of outcome
assessments.

When eligible systematic reviews included nonrele-
vant data (that is, pertaining to adults and/or nonchro-
nic pain pediatric samples), only data relevant to
reviewed studies focused on pediatric chronic pain
were extracted. Supplementary material was accessed
to inform data extraction and quality assessment if
cited in published eligible systematic
Separately reported systematic reviews that informed
eligible clinical practice guidelines were accessed online
(published and unpublished) and informed data extrac-
tion and quality assessment.

Risk of bias/quality of assessment of all eligible sys-
tematic reviews was conducted using the AMSTAR-2.%
The AMSTAR-2 critical appraisal tool includes 16
items that are rated to assess the quality of systematic
reviews that include randomized or nonrandomized
studies of health care interventions or both. Items
address the review’s reporting of review criteria includ-
ing elements of PICO (Population, Intervention,
Comparator group, and Outcome), a priori review pro-
tocol registration, justification of study design selection,
adequacy of literature search, study selection and data
extraction in duplicate, justification for excluding indi-
vidual studies, adequate description of included studies,
risk of bias from individual studies included in the
review, report of funding of included studies, appropri-
ateness of meta-analytical methods (if applicable), con-
sideration of risk of bias when interpreting the review
results, and assessment and likely impact of publication
bias (italics denote critical domains). Quality assess-
ments for all eligible systematic reviews were rated
independently by two authors (K.A.B. and C.O.), with
disagreements resolved by consensus. Each systematic
review was summarized by an single overall quality
rating reflecting confidence in the results of review.>>
Opverall quality ratings are described as follows:

reviews.

e High: No or one noncritical weakness; the sys-
tematic review provides an accurate and compre-
hensive summary of the results of the available
studies that address the question of interest.



e Moderate: More than one noncritical weakness;
the systematic review has more than one weakness
but no critical flaws. It may provide an accurate
summary of the results of the available studies that
were included in the review.

e Low: One critical flaw with or without noncritical
weaknesses; the systematic review has a critical
flaw and may not provide an accurate and com-
prehensive summary of the available studies that
address the question of interest.

e Critically Low: More than one critical flaw with
or without noncritical weaknesses; the systematic
review has more than one critical flaw and should
not be relied on to provide an accurate and com-
prehensive summary of the available studies.

Eligible systematic reviews and clinical practice guidelines
were also independently coded by two authors (K.A.
B. and C.0.) for relevance to each of the top ten patient-
oriented research priorities for pediatric chronic pain
identified in the Partnering For Pain priority-setting
partnership.” In brief, Partnering For Pain engaged hun-
dreds of diverse Canadians with lived experience with
pediatric chronic pain, family members, and multidisci-
plinary health care providers across four priority setting
phases using the James Lind Alliance Priority Setting
Partnership methodology. The James Lind Alliance meth-
odology is recognized as being robust, strategic, objec-
tively based and inclusive, and promoting equity in
patient voices.”” In phase 1, 215 Canadians (86 patients
[40.0%], 56 family members [26.0%], and 73 health care
providers [34.0%]) submitted 540 potential priorities that
were developed into 112 unique research questions
(phase 2). Of the 112 questions, 63 were rated for impor-
tance by 57 participants (19 patients [33%], 17 family
members [30%], and 21 health care providers [37%]) in
phase 3. In phase 4, 20 participants (6 patients [30%], 6
family members [30%], and 8 health care providers
[40%]) discussed the 25 most highly rated questions and
reached consensus on the final top ten.” The participant
group was diverse with regards to age, sex, ethnicity,
geographic location, chronic pain condition, care setting,
and health care profession. A thorough discussion about
the rationale, methodology, findings, and limitations of
the Partnering For Pain priority-setting partnership is
available in our previous peer-reviewed publication.”

Results
Study Selection

Database searches identified 5077 records. After dupli-
cates were removed, 4168 unique abstracts remained
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for review. Of these, 3897 were deemed not eligible.
A total of 261 full texts were reviewed and 211 were
excluded. Fifty full texts met inclusion criteria. See
Figure 1 for the PRISMA review flowchart, including
reasons for full-text exclusion.

Study Characteristics

Of the 50 full texts meeting review inclusion criteria, 2
reported a related systematic review and clinical prac-
tice guideline for pediatric chronic abdominal pain®***
and 2 reported a related systematic review and clinical
practice guideline for pediatric chronic widespread
pain.’®* Data extraction and quality assessment were
combined for each pair of related systematic reviews
and clinical practice guidelines. One additional paper’®
was a summary of 3 other included systematic
reviews.'”?>*® Data extraction and quality ratings
were not conducted for the summary review because
information was obtained from the original included
systematic reviews. Thus, data and quality ratings are
reported for 47 unique reviews/clinical practice guide-
lines. Of these, 24 (51.6%) included meta-analyses.
Almost half of the reviews reported no funding or
sponsorship (n = 22; 46.8%). See Tables 1 and 2 for
characteristics and outcomes for each included review.

Types of Populations
Most reviews (n = 19; 40.4%) included variations of mixed
chronic pain populations (e.g., abdominal pain, headaches
or migraines, widespread pain/fibromyalgia, complex
regional pain syndrome, neuropathic pain, sickle cell dis-
ease, cancer pain, back pain, and/or pelvic pain).>**->®
Reviews focused on single populations most frequently
examined abdominal pain (n = 10; 21.3%),10-32:39:40:57:59~
617778 headaches or migraines (1 = 5; 10.6%),"*"*® rheu-
matological conditions (e.g., juvenile idiopathic arthritis,
lupus; n = 4; 8.5%),5”7° cancer-related pain (n = 3;
6.4%),”7 or sickle cell disease (n = 2; 4.3%).”*” Single
reviews focused on patellar tendon pain/Osgood-
Schlatter’s (n = 15 2.1%),”® cerebral palsy (n = 1; 2.1%),%
endometriosis (1 = 1; 2.1%),” or joint hypermobility/
Ehlers-Danlos/osteogenesis imperfecta (n = 1; 2.1%).%
Reviews included children 2-18 years old. Most
reviews included studies crossing childhood and adoles-
cence (n = 45; 95.7%), with two reviews (4.3%) focused on
adolescents (>12-18 vyears 0ld).*”® Five reviews also
included studies with adults (>18 years old) A8,50.70.74,75

Types of Settings

Reviews included studies conducted in a variety of
settings, including primarily tertiary care or hospital
settings (inpatient, day treatment, outpatient clinics,
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Figure 1. PRISMA review flowchart.

and emergency departments), followed by primary care
or community-based clinics and, rarely, schools. Three
reviews (6.4%) focused exclusively on “e-health” or
remotely delivered interventions.*”>>”> The setting
was not clearly reported in 12 (25.5%) reviews.

Types of Studies Included

The majority of reviews exclusively included RCTs or
reviews of RCT's (n = 26; 55.3%). The remaining reviews
included a variety of study designs, including nonrando-
mized intervention studies, cohort or observational stu-
dies, retrospective chart reviews, and case studies or case
series (n = 21; 44.6%). Most reviews included at least one
study with a comparator group (n = 41; 87.2%).
Comparator groups included usual/standard medical

)
Records identified through Additional records identified
g database searching through other sources
= (n=5077) (n=0)
2
=
=
c
)
S v v
Records after duplicates removed
(n=4168)
e
A 4
g
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— i il I Full-text articles excluded,
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e 47 - Not treatment
Reviews included in e 37 - Not chronic pain
qualitative synthesis e 28 - Not true systematic review or
(n=50) clinical practice guideline
e 16 - Not peer-reviewed
e 9- Not published in English
e 7-0ld iteration of review
o e 1-—Published >20 years ago
£ Unique reviews included
% in quantitative synthesis
£ (evidence and gap map)
(n=47)

care, waitlist controls, placebo or sham interventions, or
other active interventions.

Types of Interventions

Though some reviews focused on singular types of inter-
vention, others focused on varied types of treatment for
a particular pain population or setting. Almost half of the
reviews examined psychological interventions (n = 23;
48.9%), with 19 (40.4%) reviewing pharmacological inter-
ventions, 12 (25.5%) reviewing interdisciplinary interven-
tions, 11 (23.4%) reviewing “other” interventions, and 7
(14.9%) reviewing physical interventions. The “other”
types of treatments reviewed were primarily dietary (e.g.,
fiber, lactose avoidance), botanicals (e.g., peppermint oil,
herbal therapy), and surgical interventions.
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Types of Outcomes

Three reviews of pharmacological interventions found no
eligible studies for inclusion®’>”?; as such, extraction of
assessed outcomes was not possible for those reviews. Of
the remaining 44 reviews, all (100%) reported on pain
intensity, 27 (61.3%) reported on physical functioning, 20
(45.5%) reported on emotional functioning, 20 (45.5%)
reported on role functioning, 21 (47.7%) reported on
quality of life, 8 (18.2%) reported on sleep, 5 (11.4%)
reported on economic factors, 13 (29.5%) reported on
treatment satisfaction, and 20 (45.5%) reported on
adverse events. Time points for outcome reporting ranged
from immediately postintervention to hours, days, weeks,
months, or up to 5 or more years later. Most reviews
included some sort of risk of bias or quality ratings of
included studies (n = 32; 72.7%).

Quality of Systematic Reviews

See Figure 2 for a summary of the AMSTAR-2 quality
ratings for the included reviews. Of the 47 reviews, the
greatest number were rated as high quality (n = 16;
34.0%), followed by critically low quality (n = 13;
27.7%) and low quality (n = 11; 23.4%), with the fewest
rated as moderate quality (n = 7; 14.9%). Reviews were
primarily downgraded in quality for failing to register
a review protocol or demonstrate clear evidence of
review methods established a priori or failing to pro-
vide a list of excluded studies with justification, with
fewer studies failing to use a comprehensive literature
strategy, failing to include a satisfactory technique for
assessing risk of bias, or failing to account for risk of
bias in the interpretation of review results.

Synthesis of Results

See Figure 3 for the evidence and gap map summariz-
ing the quality and number of included reviews relevant
to each extracted treatment outcome of interest.

Additional Analyses: Mapping to the Top Ten
Patient-Oriented Research Priorities

See Figure 4 for a summary of the quality and number
of included reviews relevant to each of the top ten
patient-oriented research priorities for pediatric
chronic pain. All but two priorities had at least one
relevant review and/or clinical practice guideline.
Priority 3 (physical and psychological interventions)
had the greatest number of relevant reviews (n = 9;
19.1% and n = 24; 51.1%, respectively), albeit primarily
from reviews of low and critically low quality. Priority 1
(prevention of chronic pain) and priority 4 (improved
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access and delivery) were addressed by four reviews
each (8.5%), and priority 2 (impact on education and
vocational planning), priority 8 (managing acute pain
flares), and priority 9 (treatment of co-occurring men-
tal health symptoms) were addressed by only two to
three reviews each (4.3-6.4%). Priority 5 (increase
health care providers’ knowledge) and priority 10 (tim-
ing of interventions) had only one relevant review each
(2.1%), and priority 6 (increase government and orga-
nization financial support) and priority 7 (educating
school personnel) had no relevant reviews. Almost
one third of included reviews and clinical practice
guidelines did not address any of the patient-oriented
research priorities (n = 15; 31.9%).

Discussion
Summary of Evidence

This systematic review offers a rigorous synthesis of avail-
able systematic reviews and clinical practice guidelines of
interventions of any modality for pediatric chronic pain.
The resulting evidence and gap map offers a succinct but
thorough data visualization to effectively convey the cur-
rent state of the evidence for use by key stakeholders,
including members of the public, policymakers and deci-
sion makers, health care providers, and researchers alike.
The broad scope of this review across intervention mod-
alities and pediatric chronic pain populations, as well as
its evidence and gap map methodology, uniquely posi-
tions its findings to be quickly and easily utilized.

This review reveals much about the contemporary state
of synthesized evidence of interventions for pediatric
chronic pain. It is promising for policymakers that many
high-quality reviews exist to guide decisions (most of
which were Cochrane reviews); however, more than half
(55%) of included reviews were rated to be of low or
critically low quality. It was surprising that only two clinical
practice guidelines were identified. Most systematic reviews
examine psychological interventions only, followed closely
by pharmacological interventions. The sizable study of
psychological interventions for pediatric chronic pain is
promising given its prioritization among patients, family
members, and treating health care providers7 but stands in
stark contrast to the generally poor access to specialized
multidisciplinary pediatric chronic pain intervention'” or
mental health treatment.*” Three reviews focused on the
remote or computerized delivery of psychological
interventions.”**’> Far fewer systematic reviews exam-
ined interdisciplinary interventions despite this being the
recommended approach to chronic pain management,*’
followed by reviews of other interventions such as alter-
native diets, herbal supplements, and surgeries. The fewest
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Figure 2. AMSTAR-2 quality ratings of included systematic reviews.
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Figure 3. Evidence and gap map of interventions for pediatric chronic pain. The figure rows list the types of interventions and the
columns list the PedIMMPACT outcome domains. Each cell shows the number and quality of included systematic reviews as assessed
using AMSTAR-2 that contain evidence on that combination of type of intervention for pediatric chronic pain and outcome domain.

reviews examined physical interventions, which highlights
this as a key area for further research given its prioritization
by patients and families,” as well as the evidence for multi-
modal interventions, of which physical interventions are
included. Possible contributing factors for less evidence in
these areas could be their greater difficulty in studying with
traditional clinical trial methodologies and fewer

professionals in areas outside of medicine and psychology
with advanced training to conduct research.

The largest proportion of reviews included diverse
pediatric chronic pain populations. This suggests the
applicability of many interventions across types of
chronic pain and aligns with an all-encompassing pri-
mary chronic pain diagnosis.” Reviews with medically
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1. What treatments or strategies effectively prevent acute pain from becoming chronic in children and adolescents? O

2. What is the impact of living with chronic pain on children’s and adolescents’ academic performance and educational o
attainment, and what strategies best support vocational planning for children and adolescents with chronic pain?

coping, self-management)?

3a. What physical treatments are effective for improving pain and function in children and adolescents with chronic pain (for
example, functional outcomes including quality of life, depression, fatigue, sleep, acceptance, concentration, resilience,

coping, self-management)?

3b. What psychological treatments are effective for improving pain and function in children and adolescents with chronic pain
(for example, functional outcomes including quality of life, depression, fatigue, sleep, acceptance, concentration, resilience,

4. What strategies improve access and delivery of evidence-based treatments, and coordination of care, for all Canadian
children and adolescents with chronic pain, and their families, with a view to reduce disparities?

5. What strategies effectively increase healthcare providers training, knowledge, recognition, beliefs, attitudes, and
communication about the validity and risk of chronic pain with children and adolescents, and its evidence-based treatments?

pediatric chronic pain care in Canada?

6. What strategies effectively increase governmental and healthcare organizational financial support for evidence-based

*none

7. What strategies for educating school personnel about pediatric chronic pain effectively increase their awareness,
understanding, and recognition of the validity, impact, and treatment of pediatric chronic pain?

*none

8. What interventions are effective for managing acute pain flares in children and adolescents with chronic pain? @

9. What is the interaction between chronic pain and mental health symptoms in children and adolescents, and when and how
can co-occurring chronic pain and mental health symptoms be most effectively diagnosed and treated? @

10. When are treatments for chronic pain in children and adolescents most effective (for example, after medical investigation is @
complete, or variation by type of treatment modality, or readiness of child/adolescent or family to engage in treatment)?

Figure 4. Summary of evidence for top ten patient-oriented research priorities in pediatric chronic pain.

complex children and adolescents were largely absent,
with the exception of cerebral palsy.*® No reviews
obviously addressed interventions for children with
cognitive or intellectual disabilities or those who are
nonverbal, which is of concern given their greater risk
for undertreated and poorly recognized pain.** When
reviews focused on single patient groups, headaches
and migraines or abdominal pain were the most com-
mon, possibly reflecting their higher prevalence rates.®
Reviews of interventions for pediatric migraines and
headaches offered unique contributions and alignment
with patient-oriented priorities not well addressed by
other evidence, including a focus on prevention (pro-
phylaxis) and management of acute pain flares. Only
one review focused on interventions in the emergency
department.®® This is of great relevance given the high
frequency with which children with chronic pain seek
care in the emergency setting,” its high economic cost,
the use of opioids to treat acute pain, and the potential
for interdisciplinary care to reduce utilization of emer-
gency care.’>®” Other reviews largely addressed inter-
ventions in outpatient or community clinics or within
tertiary care centers.

With regards to intervention impact, all reviews
addressed the PedIMMPACT*’ recommended outcome
of pain intensity, with fewer reporting on outcomes related
to physical (disability, mobility), emotional (anxiety,
depression), and role functioning (school attendance) or
quality of life. Fewer still reported outcomes of treatment
satisfaction or adverse events, with very little about sleep or

economic factors. This reflects a neglect of outcomes iden-
tified as relevant by patients, family members, and treating
health care providers, such as self-efficacy, participation in
meaningful activities, social roles and relationships, voca-
tional planning, concentration, acceptance, and
resilience.”®® Although almost half of reviews addressed
emotional functioning, many excluded children with co-
occurring primary mental health disorders. Thus, these
reviews effectively omitted a large proportion of children
with chronic pain with mental health concerns® and
decreased the relevance of available evidence to the identi-
fied patient-oriented priority about how co-occurring
chronic pain and mental health can be effectively
addressed.” Given that the estimated annual incremental
costs of treating an individual with chronic pain are CA
$1742 per person, costing billions to society overall,®® there
is a clear need to better demonstrate the economic benefit of
evidence-based interventions to guide policymakers and
decision makers. Though this review focused on previously
recommended key outcome categories for clinical trials of
interventions for pediatric chronic pain,* we note that this
approach is likely to miss all outcomes included in the
systematic reviews, clinical practice guidelines, or the origi-
nal studies they include. Other than physical and psycho-
logical interventions, less than 10% of included reviews
addressed any of the other top ten patient-oriented prio-
rities. The movement toward patient engagement and part-
nership in health research offers a great opportunity to
lessen the divide between existing intervention studies
and outcomes and that of patient priorities.'>**"!
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Effectiveness-implementation hybrid research designs are
gaining traction to enhance public health impact through
efficient, feasible, sustainable, and widespread adoption of
studied treatments.'>>*?

Limitations

Several limitations warrant mention in considering the
above presented evidence. First, this review and evidence
and gap map included published systematic reviews and
clinical practice guidelines only. A comprehensive review of
all original intervention studies in pediatric chronic pain
would be a phenomenal undertaking and beyond the scope
and resources available. However, it is possible, if not likely,
that additional original studies exist with relevance to iden-
tified patient-oriented research priorities that are not cap-
tured here (see interventions to educate teachers’® and
health care providers™ about pediatric chronic pain, for
example). This suggests that the current review overlooks
areas or priorities where systematic reviews have not yet
been conducted and/or in research areas less likely to rely
on randomized controlled trials or other traditional treat-
ment study designs. The patient-oriented priorities with
minimal systematic review evidence shown here would
likely benefit from quality systematic reviews of original
studies.

Conclusions

This systematic review reveals the great amount of con-
temporary evidence synthesis that has been conducted to
identify effective multimodal interventions for pediatric
chronic pain to date. Creation of an evidence and gap
map identifies the availability of sufficient quality evi-
dence to guide the development of evidence-informed
policies and additional practice guidelines, most notably
regarding psychological and pharmacological interven-
tions to improve children’s pain and quality of life and
across physical, emotional, and role functioning domains.
Despite this success, the numerous obvious evidence gaps
in the top patient-oriented research priorities and treat-
ment outcomes in pediatric chronic pain should be noted
by health research funders and researchers to guide prior-
itization of funds, as well as study aims and design.
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