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Abstract

Aim: To systematically identify and evaluate the measurement properties of patient-
reported outcome measures (PROMs) and observer-reported outcome measures
(parent proxy report) of pain coping tools that have been used with children and
young adults (aged 0-24 years) with a neurodevelopmental disability.

Method: A two-stage search using MEDLINE, Embase, CINAHL, Web of Science,
and PsycInfo was conducted. Search 1 in August 2021 identified pain coping
tools used in neurodevelopmental disability and search 2 in September 2021
located additional studies evaluating the measurement properties of these tools.
Methodological quality was assessed using the COnsensus-based Standards for the
Selection of Health Measurement INstruments (COSMIN) guidelines (PROSPERO
protocol registration no. CRD42021273031).

Results: Sixteen studies identified seven pain coping tools, all PROMs and observer-
reported outcome measures (parent proxy report) versions. The measurement
properties of the seven tools were appraised in 44 studies. No tool had high-quality
evidence for any measurement property or evidence for all nine measurement
properties as outlined by COSMIN. Only one tool had content validity for individuals
with neurodevelopmental disability: the Cerebral Palsy Quality of Life tool.
Interpretation: Pain coping assessment tools with self-report and parent proxy
versions are available; however, measurement invariance has not been tested in young

adults with a neurodevelopmental disability. This is an area for future research.

| Christine Imms™®® |

Abbreviations: BAPQ, Bath Adolescent Pain Questionnaire; COSMIN, COnsensus-based Standards for the Selection of Health Measurement INstruments; CP QoL, Cerebral
Palsy Quality of Life; CSES, Child Self-Efficacy Scale; FOPQ, Fear of Pain Questionnaire; PCQ, Pain Coping Questionnaire; PCS-C, Pain Catastrophizing Scale for children;
PPCI, Paediatric Pain Coping Inventory; PROM, patient—reported outcome measure.
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Chronic pain is a common comorbidity for individuals with
cerebral palsy (CP), with reported prevalence in children
and adolescents of between 17% and 77%."* Chronic pain is
defined as ‘an unpleasant sensory and emotional experience
associated with, or resembling that associated with, actual
or potential tissue damage’.” The revised International
Association for the Study of Pain definition highlights that
pain is always a personal experience and patient report
of their pain experience, either by verbal description or
behaviours, should always be respected.” Assessment
using a biopsychosocial model is considered best practice
for children with chronic pain since the development
and persistence of chronic pain involves the interaction
of neurosensory (nociceptive), emotional, sociocultural,
behavioural, and cognitive factors.* The contribution of
emotional, behavioural, and cognitive factors to chronic
pain in children and adolescents has been further explained
using the ‘fear avoidance’ model.>® This model explains
how three key, interrelated psychological factors—pain
anxiety, pain catastrophizing, and fear of pain—drive pain-
related physical disability and pain-related anxiety and
depression. Pain catastrophizing, defined as exaggerated
negative thoughts about pain,” is the psychosocial factor
with the strongest and most consistent association with
poor physical and emotional outcomes. Accurate and
reliable assessment of these constructs is considered core
in paediatric populations with chronic pain since they are a
target for psychological interventions.®’

Despite the high prevalence of chronic pain in young
adults with CP, there is limited research into how they
cope with their chronic pain. Recently, Chaleat-Valayer
et al.'’ used the Paediatric Pain Coping Inventory (PPCI)
to assess the pain coping strategies of 142 children with
CP. Results demonstrated that children and adolescents
with CP used less coping strategies than other paediatric
populations and that coping strategies were influenced
by Gross Motor Function Classification System (GMFCS)
level, age, and previous surgery.'® Children with CP used
less independent coping strategies and they emerged later
in age compared to children without CP."° In non-CP pae-
diatric populations with chronic pain, teaching positive or
adaptive coping strategies, such as distraction or cognitive
self-instruction, and reducing maladaptive coping strate-
gies and behaviours, such as catastrophizing and helpless-
ness, have shown positive effects on quality of life and pain
intensity.g’10

Children with severe cognitive impairment or inability to
self-report were excluded from the study by Chaleat-Valayer
et al.'’ despite the knowledge that pain prevalence in CP in-
creases in non-ambulant children classified in GMFCS lev-
els IV and V.*'*!! Pain coping assessment tools suitable for
all individuals with CP or neurodevelopmental disability,"
regardless of their communication, cognitive, or functional
limitations have not been rigorously reviewed, leaving a sig-
nificant gap in assessment of pain coping strategies for chil-
dren and young adults with CP and their families. Thus, the
need for and referral to multidisciplinary treatments, which

What this paper adds

o There are few valid tools available to assess pain
coping in children and young adults with a
neurodevelopmental disability.

o Three pain coping tools (Cerebral Palsy Quality
of Life, Fear of Pain Questionnaire, and Bath
Adolescent Pain Questionnaire) show promise.

o Pain coping tools that are feasible for children and
young adults who require cognitive or communi-
cative support are lacking.

may include physiotherapy, occupational therapy, and psy-
chology are not consistently identified.

Recent systematic reviews of pain coping measurement
tools focused on children and adolescents with chronic pain
but did not include populations with a disability.” This sys-
tematic review aimed to identify pain coping measures cited
in the literature in children and young adults with neurode-
velopmental disabilities (e.g. CP), and assess their psycho-
metric properties.

We defined neurodevelopmental disability according
to the consensus-based definition from Morris et al.'* as ‘a
group of congenital or acquired long term conditions that
are attributable to impairment of the brain and/or neuro-
muscular conditions and create functional limitations’.
We identified pain coping patient-reported outcome mea-
sures (PROMs) and observer-reported outcome measures.
Observer-reported outcome measures are defined as ob-
servations made, appraised, and recorded by an individual
other than the patient, who does not require professional
training (e.g. proxy measures)."> The measurement proper-
ties of the identified tools were reported according to the
criteria outlined in the COnsensus-based Standards for the
selection of health Measurement INstruments (COSMIN)
guidelines.

The aims of this review were to: (1) identify PROMs and
observer-reported outcome measures, for example, parent
proxy versions, which have been used for assessing pain
coping, including pain anxiety, pain catastrophizing, and
fear of pain, suitable for children, adolescents, and young
adults aged 0 to 24 years with chronic pain and a neurode-
velopmental disability; and (2) determine the psychometric
properties of the identified tools, including: (a) validity, (b)
reliability, (c) responsiveness, and (d) interpretability.

METHOD

The details of the protocol for this systematic review were
prospectively registered on PROSPERO, the international
register of systematic reviews (and can be accessed at
https://www.crd.york.ac.uk/PROSPERO/display_record.
php?ID=CRD42021273031).
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In the published protocol, articles were excluded if they
were in languages other than English or French; however,
after further discussion, no restrictions on language were
placed due to the ability to access and use translation soft-
ware. The reporting of this systematic review followed the
PRISMA (Preferred Reporting Items for Systematic Reviews
and Meta-Analyses) guidelines' and outcomes are reported
in accordance with COSMIN."""” Measurement properties
from multiple studies were qualitatively summarized and
the quality of each measurement property from pooled re-
sults were reported using a modified GRADE approach.">™"”

Search strategy

A comprehensive two-search strategy was designed by the
authors and a medical librarian. The first search was used
to identify and select measurement tools (aim 1) and the
second search identified any evidence, not previously iden-
tified in search 1, of the psychometric properties of those
tools for appraisal (aim 2). Both searches were completed
in five electronic databases: MEDLINE, Embase, PsycInfo,
CINAHL, and Web of Science from database inception to
the 30th September 2021 for search 2. Citation tracking
of key articles and targeted reference scanning was used
to minimize the chance of missing key studies. Relevant
assessment manuals were sourced. The five search strate-
gies for searches 1 and 2 are provided in Appendix S1. The
electronic databases were searched by one reviewer (NS)
and exported to Covidence (Covidence systematic review
software; Veritas Health Innovation, Melbourne, Australia;
www.covidence.org), an online systematic review manage-
ment software.

TABLE 1 Eligibility criteria of the full-text studies: searches 1 and 2

Inclusion criteria

Search stage 1 Children and young adults aged 0-24 years

Experiencing chronic pain (>3-month duration)

Neurodevelopmental disability (e.g. Down syndrome, spinal dysraphism,

intellectual disability, or cerebral palsy)

Tool measures pain coping or contains a subscale that includes pain
anxiety, pain catastrophizing, or fear of pain limited to PROM

Inclusion and exclusion criteria

Table 1 displays detailed inclusion and exclusion criteria.
Search 1 identified all studies that assessed pain anxiety,
pain catastrophizing, and fear of pain in children, adoles-
cents, and young adults with chronic pain and a neurode-
velopmental disability, such as CP. The search strategy was
based on search terms used in a previous systematic review
by Fisher et al.” with the addition of inclusion of young
adults (19-24years) and people with a neurodevelopmental
disability or CP. We included conditions such as intellectual
disability, spinal dysraphism, attention-deficit/hyperactiv-
ity disorder, and autism. Articles were included if a valid,
reliable PROM was used to assess pain coping in children or
young adults with chronic pain and a neurodevelopmental
disability. Exclusion criteria included: (1) multidimensional
quality of life tools that only assessed pain interference or in-
tensity, or emotional difficulties not related to chronic pain
(detailed in Table S1); and (2) conditions not considered a
neurodevelopmental disability, such as acquired brain injury
after the age of 2 years, spinal cord injury, neurodegenerative
or neuromuscular conditions, and life-limiting conditions
such as cancer and cystic fibrosis.

Anytype of study, including systematic reviews, case studies,
cross-sectional studies, or cohort studies that used or identified
pain coping tools for children or young adults with a neurode-
velopmental disability, aged between 0 years and 24 years, were
included in search 1. The characteristics of the studies included
in the review, including reference, study design, population,
setting, and the tool used are outlined in Table S2.

Search 2 identified the reports of the psychometric prop-
erties of tools identified in search 1. The psychometric prop-
erties of the tools were reported according to the specific

Exclusion criteria

Results for those aged under 24 years cannot be
separated

Acute pain, procedural pain, pain in life-
limiting conditions

Acquired or progressive conditions (spinal cord
injury, acquired brain injury after the age
of 2 years)

Tool did not measure pain coping as primary or
secondary focus

including proxy (observer-reported outcome measures)

Search stage 2
llg

o CP Quality of Life teenager self or primary caregiver report
« Child Self Efficacy Scale (parent or child version)

Examines psychometric properties of one of the tools identified in search

Tool is used in an intervention study only
as an outcome measure, no evidence of
psychometric testing

» Pain Coping Questionnaire (parent or child version)

o Fear of Pain Questionnaire (parent or child version)

« Pediatric Pain Coping Inventory (parent or child version)

« Pain Catastrophizing Scale (parent or child version)

« Bath Adolescent Pain Questionnaire (parent or child version)

Abbreviations: CP, cerebral palsy; PROM, patient-reported outcome measure.

[Correction added on 28 September 2022 after first online publication: In Table 1, the word 'minute’ was updated to 'month’ in the sentence "Experiencing chronic pain (>3-

month duration)" under Inclusion criteria]
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criteria outlined in the COSMIN manual for evaluating the
methodological quality of studies on measurement prop-
erties.””™ In accordance with COSMIN, studies were ex-
cluded if the PROM was used as an outcome measure for an
intervention study.

Study selection

Titles and abstracts generated by the search were screened
against the eligibility criteria by two authors (NS and MS)
independently. Full texts of the articles were obtained for
all included abstracts and further screened against the eli-
gibility criteria by the same two independent reviewers. Any
disagreements between authors were resolved by discussion
and a third author (AH), if required. Reference lists of se-
lected articles were manually searched for other articles that
matched the eligibility criteria.

Data extraction and quality assessment

Data extraction was completed independently by two
reviewers (NS and MS) and checked by a third reviewer
(AH) using a customized template in Covidence. The tem-
plate was customized by the three reviewers (NS, MS, and
AH) and pilot tested to ensure consistency. Data were ex-
tracted and recorded under the following headings. Search
1: study details, author, study design, population, and out-
come measure or scale/subscale used. Characteristics of the
PROM(s), including construct(s), target population, mode
of administration (e.g. self-report, observer-reported out-
come measures [parent proxy report]), scales or subscales,
number of items, response options, range of scores/scor-
ing, time taken to complete, and available translations.
Search 2: title, name of PROM/observer-reported out-
come measure measurement properties assessed, popula-
tion, and results. Where needed, authors were contacted
to provide additional data to assess the PROM/observer-
reported outcome measure.

The methodological quality of the studies included in
search 2 were assessed using the COSMIN Risk of Bias
checklist, which has standards for PROM development
and for nine measurement properties: content validity,
structural validity, internal consistency, cross-cultural va-
lidity/measurement invariance, reliability, measurement
error, criterion validity, hypothesis testing for construct
validity, and responsiveness.'”””"” Two authors (NS and
MS) independently performed quality assessments on each
study using the COSMIN risk of bias checklists, followed
by meetings to discuss the ratings with a third indepen-
dent reviewer (AH). Disagreements on ratings were dis-
cussed until agreement was reached. The results were then
qualitatively pooled and summarized for each PROM or
observer-reported outcome measure as sufficient (+), in-
sufficient (-), inconsistent (+/-), or undetermined (?) using
the criteria for good measurement properties outlined by

COSMIN. To rate a tool as sufficient at least 75% of the
results met the criteria; if results were all undetermined,
the overall rating was undetermined and for inconsistent
studies that could not be pooled, such as for confirmatory
factor analysis, the overall result was rated as ‘inconsis-
tent’.”""” Finally, the pooled results were graded for qual-
ity of evidence using the modified GRADE approach as
high, moderate, low, or very low evidence.”” ™" The modi-
fied GRADE approach for PROMs and observer-reported
outcome measures takes four factors into consideration:
(1) risk of bias, (2) inconsistency, (3) imprecision, and (4)
indirectness.

COSMIN identifies content validity as the most im-
portant measurement property for determining the qual-
ity of PROMs and recommends rating it first.">”"” This
step determines ease of understanding. Content validity,
along with at least low-quality evidence for sufficient in-
ternal consistency, are key requirements for recommend-
ing tools for use in practice.'” Recommendations about the
most suitable measures for the assessment of pain coping
for children and young adults with a neurodevelopmental
disability were developed based on the overall quality of
evidence'® and feasibility of using the PROM or observer-
reported outcome measure in clinical practice. Feasibility
items included cost and accessibility of the PROM, time
to complete the PROM, ease of understanding questions,
ease of scoring, and ease of interpreting individual scores
and changes in scores.'®'®"

RESULTS
Search 1

The combined searches retrieved 564 studies with 350 eli-
gible studies for title and abstract screening after duplicate
removal, resulting in 143 articles assessed for full-text eli-
gibility. Of these, 127 publications were excluded after full-
text review with a final 16 studies meeting eligibility for
data extraction (Figure S1). These 16 studies reported on
seven pain coping tools of which two have short forms and
all have self-report and observer-reported outcome meas-
ure (parent proxy report) versions: the Bath Adolescent
Pain Questionnaire (BAPQ) and Bath Adolescent Pain
Questionnaire for Parents;*>*' the Cerebral Palsy Quality
of Life (CP QoL) teenager version, primary caregiver report,
and self-report;** the Child Self-Efficacy Scale (CSES) self-
report and parent report;> the Fear of Pain Questionnaire
(FOPQ) parent and self-report and FOPQ short form self-
report;”*** the PPCI parent and self-report;*® the Pain
Catastrophizing Scale for children (PCS-C), parent and
self-report;”” and the Pain Coping Questionnaire (PCQ)
self-report and parent report and the PCQ short form
self-report®®* (Table S3). The study populations included
children and young adults with CP (11 studies),'®*" in-
tellectual disability (three studies),**™** spinal dysraphism
(two studies),**** and Down syndrome (two studies).*?**
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Characteristics of the studies

Due to the volume of data, Tables S1 and S2 provide details
about the tools excluded and the reason why as well as addi-
tional details about the studies included outlining the popu-
lation the tool was used in, study design, setting, and country.
The characteristics of the outcome measures included are
detailed in Table S3. Two of the tools are multidimensional
quality of life tools, the CP QoL teenager self-report and pri-
mary caregiver versions and the BAPQ and BAPQ for par-
ents, which have subscales that measure pain-related anxiety.
The PCS and FOPQ are scales based on the fear avoidance
model* and measure the constructs of catastrophizing, fear
of pain, and avoidance of activities. The PPCI has a 6-item
subscale of catastrophizing/helplessness and the PCQ has a
5-item subscale of internalizing/catastrophizing. The CSES
is based on social cognitive theory; although it does not con-
tain catastrophizing or fear of pain responses, self-efficacy is
related to coping with chronic pain.*?

Search 2

Figure S2 outlines the results of the second search. Forty-
four studies were included for the COSMIN risk of bias
assessment.

Measurement properties

Table S4 reports the participant characteristics and sam-
ple size, study purpose, design, and measurement prop-
erties reported for each of the 44 studies included in the
review. Figure 1 reports the pooled overall rating and qual-
ity of measurement evidence for each of the self- or parent-
reported measures. All authors were contacted via e-mail
regarding additional information; however, no further data
were provided.

Bath Adolescent Pain Questionnaire

Three studies with a pooled sample of size of 333 children
and adolescents reported on the BAPQ.*™*® The studies by
Eccleston et al.”” and Cohen et al.*”*® used the same sample
of 222 adolescents with chronic pain. The BAPQ was the
first assessment tool designed specifically for adolescents
with chronic pain, developed from focus groups with
adolescents with chronic pain and international experts.
Overall content validity was graded as ‘low’ due to risk of
bias (downgraded two points due to one study of doubtful
quality). Three other measurement properties were reported
for this tool: internal consistency, construct validity, and
test-retest reliability. Despite all three studies reporting
internal consistency, this was graded as ‘very-low-quality’
evidence since no evaluations of structural validity statistics
were reported. There was moderate-quality evidence from

two studies on construct validity, with the same two studies
reporting reliability, which was graded as low quality due to
risk of bias and inconsistency.

Measurement properties of the BAPQ for Parents (par-
ent report), a direct translation of the BAPQ, were rated in
two studies that used the same sample of 222 adolescents
with chronic pain recruited from rheumatology-specific or
chronic pain outpatient clinics.”** There was ‘low-grade’
evidence for reliability, cross-cultural validity between ad-
olescents and parents in the two chronic pain groups, and
construct validity.

Cerebral Palsy Quality of Life

The CP QoL teenager version is the only outcome measure
with content validity for individuals with a neurodevel-
opmental disability. It was developed by semi-structured
interviews with 17 adolescents with CP and 33 parents.*
Structural validity was implied in the paper by Davis et al.*?
and graded as ‘low-quality’ evidence since no statistics were
reported. Internal consistency was reported in six studies, of
which five were validity studies where the CP QoL teenager
self-report was translated into other languages (Turkish,
Persian, Finnish, Polish, and German). In three studies,” >
there was sufficient evidence of internal consistency and in
the other three®* ™ there was insufficient or undetermined
evidence. In summary, internal consistency was rated as
‘low’. Four studies examined reliability; pooled summary of
evidence was rated as undetermined and quality of evidence
graded as ‘low’ due to imprecision, inconsistency, and risk of
bias in the studies. Three studies reported Pearson's correla-
tions with other established tools for evidence of construct
validity. Due to inconsistency in results, evidence was down-
graded to ‘moderate’.

Child Self-Efficacy Scale

Two studies reported on the measurement properties
for the self-report version of the CSES with a combined
sample size of 1797. The original scale*® was not developed
with patient input; however, there was a pilot test of the
Portuguese version in 10 adolescents with chronic pain.”’
Content validity of the CSES was graded as ‘low’ due to risk
of bias (inadequate rating) and inconsistency. Structural
validity was undetermined since no statistics were reported
and overall quality was graded as ‘low’. Therefore, in
accordance with COSMIN, internal consistency was also
graded as ‘low-quality’ evidence. Test-retest reliability was
reported in one study (sample size n = 63 of adolescents
with one painful body site).”” The measurement properties
reported were sufficient; however, overall quality was
graded as ‘moderate’, downgraded due to indirectness and
imprecision (n<100). Construct validity was reported in
both studies with the pooled result rated as sufficient and
the overall grade as ‘moderate’. Internal consistency for
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Content validity” Structural validity” Internal consistency® | Reliability? Construct validity® Cross-cultural
validity/measurement
invariance'
Outcome measure © @ o @ o @ o @ o @ ) @
2|8 2 3 2 3 2 8 2 3 2 [
m @ 51 | @ 51 m « 51 | @« I m ) 51 m il 151
] s |2 8|2 s |2 | & |8 s |2 | & |8 s |2 |8 |2 s |2 | & |8 s | = | &
~ Z 4 Z ~ Z ~ z ~ Z o~ 4
BAPQ D 1 ? 3 ? 3 ? D 2 ? D 2 + M
BAPQ-P D 1 ? 2 ? 2 + D 2 ? L A 1 ? L A 1 ? L
CP QoL teenager self- A 1 + M D 1 ? L D 6 ? IL, D 4 1L, A 3 + M
report
CP QoL teenager A 1 + M D 1 ? L D 3 ? L D 3 ? M A 2 + M
primary caregiver
CSES child self-report 1 +- L D 2 ? IL D 2 + L A 1 + M 2 + M
CSES parent report 1 +- | L i 1 ? 1 1 + -
FOPQ-C D 1 + M A 2 ? L, 2 + L 2 ? I
FOPQ-P D 1 + M 1 + L 1 + L 1 ? IL,
FOPQ-SF 1 + | M 1 + | M 1 ? L - 1 Y
PCS-C 1 7 ? M | D 9 ? IL, 2 ? IL, 5 + M 1 + IL
PCS-P 1 2 +- M 3 + M D 2 ? L 1 ? I 1 + L
PCQ 1 8 ? L 8 + IL, D 4 ? 1L, 4 ? L, 2 ? L,
PCQ parent report A 1 ? L
PCQ-SF 1 L 1 IL D 1 L A 1 + M
PPCI self-report 1 ? L 5 ? L 5 ? L 1 ? L 2 ? IL, 1 -
PPCI parent report 1 ? L D 2 ? L, D 2 ? L D 1 ? L 1 ? I

FIGURE 1 Overall quality of the evidence. There was no evidence for responsiveness, criterion validity, or measurement error for any of the tools,
hence only six measurement properties were graded for overall quality. COSMIN Risk of Bias score: V, very good; A, adequate; D, doubtful; I, inadequate.
Criteria for content validity rating: “Overall content validity is sufficient (+), insufficient (-), inconsistent (+), undetermined (?). (+) The relevance rating
is (+), the comprehensiveness rating is (+), and the comprehensibility rating is (+). (=) The relevance rating is (-), the comprehensiveness rating is (-), and
the comprehensibility rating is (-). (+) At least one of the ratings is (+) and at least one of the ratings is (-). (?) Two or more of the ratings are rated (?).
Criteria for ‘other measurement properties’ rating: measurement property rating: (+) sufficient; (-) insufficient; (?) undetermined. °(+) Confirmatory
factor analysis: comparative fit index or Tucker-Lewis index or comparable measure >0.95 or RMSEA <0.06 or SRMR <0.08; (?) not all information for +
reported; () criteria for + not met. “(+) At least low evidence for structural validity and Cronbach's alpha>0.70 for each unidimensional scale of subscale;
(?) criteria for at least low evidence for structural validity not met; (—) at least low evidence for structural validity and Cronbach's alpha <0.70 for each
unidimensional scale or subscale. d(+) Intraclass correlation coefficient (ICC)>0.70; (?) ICC not recorded; (-) ICC<0.70. °(+) The result is in accordance
with the hypothesis; (?) no hypothesis defined (by the review team); (-) the result is not in accordance with the hypothesis. f(+) No important differences
were found between group factors (such as age, sex, language) in multiple group factor analysis or no important differential for group factors (McFadden's
R?<0.02); (?) no multiple group factor analysis or differential analysis performed; (=) important differences between group factors or differential analysis
was found. Modified GRADE (quality grade): H, high; M, moderate; L, low; VL, very low. Abbreviations: BAPQ, Bath Adolescent Pain Questionnaire;
BAPQ-P, Bath Adolescent Pain Questionnaire for Parents; COSMIN, COnsensus-based standards for the Selection of Health Measurement Instruments;
CP QoL, Cerebral Palsy Quality of Life; CSES, Child Self-Efficacy Scale (self-report); CSES-P, Child Self-Efficacy Scale (parent report); FOPQ,

Fear of Pain Questionnaire; FOPQ-C, Fear of Pain Questionnaire for children; FOPQ-P Fear of Pain Questionnaire for parents; FOPQ-SF, Fear of

Pain Questionnaire Short Form; PCS-C Pain Catastrophizing Scale for children; PCS-P, Pain Catastrophizing Scale for parents; PCQ, Pain Coping
Questionnaire; PCQ-SF, Pain Coping Questionnaire Short Form; PPCI, Paediatric Pain Coping Inventory; PROM, patient-reported outcome measure;
RMSEA, root mean square error of approximation; SRMR, standardized root mean square residual.

the CSES parent report, a direct adaptation of the child  was downgraded to ‘moderate’ due to risk of bias. Two stud-
self-report version, was reported. This was ‘very good3*  ies with a combined sample size of 532 reported on struc-
however, it was downgraded due to the structural validity ~ tural validity, which had an overall grade of ‘low-quality’
rating of the original tool. evidence; therefore, internal consistency was also graded as

‘low’. Construct validity for the FOPQ for children was also

graded as ‘low’ due to risk of bias and inconsistency in two
Fear of Pain Questionnaire for children available studies. The FOPQ for parents was reported using

the same sample of 299 adolescents and parents of adoles-
The FOPQ for children was one of only three tools that were ~ cents from the study by Simons et al.** and was graded as for
pilot tested in the population of interest: those experienc-  the FOPQ for children. The short form of the FOPQ devel-
ing chronic pain. This measure has also been translated into  oped by Heathcote et al.> was tested in a sample size of 526

German.” The FOPQ for children was rated as having suf- adolescents with chronic pain and demonstrated ‘moderate’
ficient content validity with the quality of the relevance and  evidence for structural validity, internal consistency, meas-
comprehensibility graded as ‘moderate” and comprehensive- urement error, and construct validity. It was graded as ‘low’

ness graded as ‘high’. The overall quality of content validity ~ for reliability due to the sample size and risk of bias.
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The Pain Catastrophizing Scale for Children

The PCS-C is a direct adaptation of the adult measure.”® The
PCS-C was the first paediatric tool to measure catastrophiz-
ing as a separate and distinct construct that was not a subset
of a broader pain coping tool and has been widely used and
translated.”’

The original tool was not developed with patient input
and therefore was rated ‘inadequate’ indicating high risk
of bias; ‘insufficient’ for comprehensiveness, relevance, and
comprehensibility; and content validity was graded as ‘very
low’. Despite this, reviewer ratings were ‘sufficient’ with
eight studies reporting measurement properties for the child
version and four studies reporting on the parent-reported
version. This tool has been translated into Swedish, Catalan,
German, and French, with a total sample size of more
than4000. Measurement properties were graded as ‘moder-
ate’ for structural validity and construct validity and as ‘low’
for internal consistency. The parent-reported version, in ad-
dition to ‘moderate’ structural validity and internal consis-
tency, demonstrated low-grade evidence for reliability and
construct validity.

Pediatric Pain Coping Inventory

Five studies evaluated the PPCI, which was developed by
Varni et al.”® in 1996 from existing literature and consulta-
tion with paediatric pain experts. Content validity from this
study was inadequate and graded overall as ‘low’. Structural
validity and internal consistency were reported in all five
studies with a total sample size of 800 and were graded as
‘very low’ due to inconsistency and risk of bias. Test-retest
reliability was reported in one study, with a sample size of
166, and graded as ‘low-quality’ evidence due to risk of bias
and overall indeterminate rating. Two studies reported on
construct validity for the self-report version, one which re-
ported construct validity for the parent-reported version,
which were graded as ‘low’.

Pain Coping Questionnaire

Eight studies with a total of 9518 participants were identified
and reported in English (one study), Spanish (three studies),
German (one study), Dutch (one study), Danish (one study),
and Finnish (one study). Based on these studies, the PCQ had
evidence of structural validity, internal consistency, cross-
cultural validity, and construct validity. Six studies reported
on construct validity; however, due to inconsistency, risk of
bias, and a pooled rating of ‘undetermined’, the evidence
was downgraded two points to ‘low’. Cross-cultural validity
and reliability were also graded as ‘low-quality’ evidence.
Although all the studies reported on internal consistency,
none reported on structural validity. In the original article by
Reid et al.,”® a parent-reported version was directly adapted
from the child version and showed a moderate relationship

with the self-report version for both the Distraction and
Emotional Focused Avoidance subscales; however, a weak
relationship was reported for information seeking and
cognitive distraction. In 2022, Kohut et al.” published a short
form of the PCQ, developed in a sample 0f1225 children
and adolescents. The short form demonstrates moderate
evidence for construct validity. There was no evidence for
responsiveness, criterion validity, or measurement error for
any of the tools, hence only six measurement properties were
graded for overall quality (Figure 1).

All self-report and observer-reported outcome measure
(parent proxy report) versions of the seven pain coping tools
were feasible for use in clinical practice. Time to complete
ranged from 5 minutes for the subscales to 15 minutes for the
complete tool. All tools had clear instructions for scoring and
used ordinal scales, which were easy to understand. All tools
were freely available for clinical use; however, the Pediatric
Quality of Life PPCI has a cost for funded academic use. No
equipment is required for any of the tools. This is summa-
rized in Table S3.

DISCUSSION

There were two purposes to this systematic review. First,
we wanted to identify PROMs or observer-reported out-
come measures that have been used to assess the construct
of pain coping in children with a neurodevelopmental dis-
ability who have chronic pain. Second, we wanted to evalu-
ate the measurement properties of the tools identified using
the criteria for good measurement properties outlined by
COSMIN."”"" Our goal was to identify tools that are valid
and reliable for those individuals with neurodevelopmental
disabilities, where self-report may be impacted by the need
for cognitive or communicative support. From 16 eligible
studies retrieved in search 1, we identified seven PROMs
used in a range of populations with neurodevelopmental dis-
ability: most (11 studies) included young adults with CP. All
seven tools had observer-reported outcome measure (parent
proxy report) and self-report versions, with additional short
forms for the PCQ and FOPQ for children, and variable evi-
dence in support of their measurement properties.

Clinical utility for children and young adults
with cognitive impairment or communication
difficulties

There were three studies where presence of an intellectual
disability was an exclusion criterion;'®**** however, five
studies included young adults with an intellectual disability.
In these five studies, observer-reported outcome measure
(parent proxy report) versions of the tools were used. This
is an important consideration for clinical utility in a popula-
tion with neurodevelopmental disability, such as CP, where
approximately 46% of children® have cognitive impairment.
Although young adults with an intellectual disability may
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require ongoing support from caregivers to interpret behav-
ioural cues and provide information on the impact of their
pain and their pain coping strategies, wherever possible they
have a right to self-report. This means instrument developers
have a responsibility to consider the cognitive accessibility
of their measures to maximize the potential for valid self-
report. We identified eight PROM development and content
validity studies for the seven tools included in this review. In
all eight studies, participants needed the cognitive abilities
of a 7- to 8-year-old, at a minimum, to read, understand, and
complete the questionnaires. There are currently no PROM
or observer-reported outcome measure versions of pain cop-
ing tools that are validated for children and young adults
with cognitive and communication support needs apart from
the CP QoL. The CP QoL primary caregiver version was spe-
cifically designed for parent use with children who cannot
self-report; the other six tools were not developed with the
intention of using the parent proxy version for children with
an intellectual disability, rather to assess the parents' per-
spective and understanding of their child's chronic pain.*

None of the seven identified pain coping outcome tools
had evidence of high overall quality for any measurement
property and none had reported evidence about all nine
measurement properties. For the tools to be useful in clinical
practice, they need to be able to discriminate between adap-
tive and maladaptive pain coping strategies, reliable, with
low measurement error, and if they are to be used as eval-
uative outcome measures, be responsive to change in pain
coping. There was only low-grade evidence for reliability for
each tool except for the CSES, which had moderate evidence.
No tool had reported evidence of responsiveness and four of
the tools did not have evidence in support of their content
validity for the population with chronic pain.

Content validity

Content validity is the most important measurement prop-
erty because it ensures that the PROM is meaningful and
understandable to the target population.'” The lack of input
in tool development from young adults with neurodevelop-
mental disability and their parents is a limitation when using
these tools for this population. It is important to note that
all the tools have been used extensively in young adults with
chronic pain and have good face validity.

Until recently, research about the measurement prop-
erties of PROMs had not been supported by guidelines for
study conduct or reporting the outcomes. Some of the stud-
ies in this systematic review did not report on each criterion
considered in the comprehensive methodological guidelines
developed by COSMIN; therefore, many of the tools could
only be rated as doubtful or inadequate. Thus, many of the
tools were downgraded, potentially due to lack of published
information. The absence of standardized reporting guide-
lines being available before COSMIN was published in 2018
has been reported as a limitation when using COSMIN
guidelines to retrospectively evaluate the measurement

properties of PROMs.®® In our review, only the CP QoL teen-
ager self-report and primary caregiver versions> had accept-
able content validity for use with young adults who have a
neurodevelopmental disability.

Two tools had evidence of content validity for adolescents
with chronic pain, the FOPQ for children and the BAPQ.
The FOPQ for children is appropriate for use with popula-
tions with chronic pain while the BAPQ has only provisional
evidence due to the lack of structural validity reported in the
paper by Eccleston et al.*® These two tools and the CP QoL
Pain and Bother subscales are provisionally recommended
as the most appropriate to use, until further psychomet-
ric testing is completed. Each are clinically feasible to ad-
minister (Table S3). Although four of the pain coping tools
(PCS-C, PCQ, PPCI, and CSES) did not meet the criteria for
content validity, these tools had some promising measure-
ment properties (Figure 1). We also note that these tools were
developed before the COSMIN guidelines were published.

Measurement invariance and cross-cultural
validity

Establishing validity of a measure for each population in
which it is intended to be used is necessary to ensure it is in-
terpreted in the same way by different groups. For example,
participants who are different to the ones in which the PROM
was initially validated may react differently to the wording or
content of a measure; therefore, the PROM will not be equiva-
lent for these individuals. Measurement invariance compares
the responses to items in PROMs from two groups that are
similar in population characteristics apart from one group
variable, such as age, sex, disability type, or language.'*™'¢
Measurement invariance was not reported for any of the
PROM:s in a population with a neurodevelopmental disability.
Without evidence of measurement invariance for individuals
with neurodevelopmental disability, the PROM may be sus-
ceptible to measurement errors. It would have been beneficial
to understand any measurement invariance in items in pain
coping tools in children with neurodevelopmental disability
compared with the population for whom the tool had initially
been developed. Establishing measurement invariance of the
observer-reported outcome measure (parent proxy report)
versions for parents of children with intellectual disabilities
or communication challenges is also needed.

Neurodevelopmental disability comprises a heteroge-
neous group of disorders. Increasingly, research in chronic
pain in disability is global.*® Therefore, there is a need to
adapt these measures for use in other languages to ensure the
tool is culturally relevant and understandable while main-
taining the meaning of the original items. Cross-cultural
validation consists of two steps: translation of the original
PROM into another language and testing equivalence, then
validation of the translated PROM. There was no reported
evidence of cross-cultural validation of the CP QoL for teen-
agers, CSES, FOPQ, PPCI, or PCQ, despite these tools being
translated into several other languages.
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Construct validity

Hypothesis testing for construct validity was reported for all
tools, supporting their validity to measure pain coping. Six
tools were graded as ‘moderate-quality’ evidence for con-
struct validity including the CSES, FOPQ short form, PCQ
short form, BAPQ, CP QoL, and the PCS-C. The FOPQ
short form, PCQ short form, and PCS-C measure the con-
structs of fear and avoidance of pain and catastrophizing
or helplessness, which are important for predicting positive
pain outcomes.” Based on the overall rating and quality of
measurement evidence, the CP QoL ‘Pain and Bother’ sub-
scales could be considered the most relevant tool to use for
people with a neurodevelopmental disability; however, we do
not recommend it as a stand-alone tool to assess pain coping.
The CP QoL is a multidimensional quality of life tool and
does not specifically capture the aspects of catastrophizing
that are needed to inform suitability for therapies that are
considered best practice in other populations with chronic
pain. We suggest high scores in the Pain and Bother sub-
scales could be a flag to further assess pain coping using an
additional tool. Tools such as the FOPQ, BAPQ, PCQ, and
PCS will identify suboptimal pain coping styles and help
support referral for therapies where needed. We recommend
using the FOPQ or BAPQ, the two tools with content validity
in populations with chronic pain; however, we acknowledge
that all the tools identified, apart from the CP QoL, require
further validation for individuals with a neurodevelopmen-
tal disability.

Feasibility

COSMIN defines feasibility as the ease of application of
the PROM that considers the cost of the instrument, length
of time to complete the instrument, and type and ease of
administration.””™"” All self-report and observer-reported
outcome measure (parent proxy report) versions of the pain
coping tools included in this review have good feasibility
for use in the community and hospital settings (Table S3).
They are freely available for clinical use (the PPCI has a fee
for funded academic use), easy to administer and score, no
equipment is required, and the subscales take approximately
5 to 10 minutes to complete, which is not overly burdensome
for families or clinicians. However, the feasibility of using
these PROMs with people who have cognitive and/or com-
munication impairments has not been reported and is likely
to be limited.

Strengths and limitations

A strength of this review is the use of COSMIN to rate the
risk of bias and the modified GRADE approach that assisted
in determining recommendations for PROM or observer-
reported outcome measure use based on the overall quality
of evidence from a synthesis of studies. The inclusion of all

languages ensured comprehensiveness of the review, par-
ticularly when determining if any tool had cross-cultural
validity.

There are several limitations noted. We only rated tools
that had already been used to assess pain coping in neuro-
developmental disability, which may mean we missed poten-
tially useful tools that are available. There were other quality
of life tools that were excluded (Table S1) because they do
not directly measure pain coping. However, these tools pro-
vide some information on pain intensity and interference,
which could impact emotional well-being, such as anxiety
and depression.

Future research

Further testing of many measurement properties for children
and young adults with a neurodevelopmental disability is
needed to ensure appropriate decisions are made for moni-
toring and treating young adults with a neurodevelopmen-
tal disability and chronic pain. Significant gaps were noted
in content validity, measurement invariance, cross-cultural
validity, measurement error, and responsiveness. Observer-
reported outcome measures (parent proxy report and self-
report versions) are available for all seven PROMs; however,
these versions have been developed with parents and children
who have cognitive abilities of approximately 7 to 8 years and
therefore may not reflect what is important to measure for
people who have cognitive impairments. Measurement in-
variance in populations with neurodevelopmental disability
is recommended as a focus for future research to ensure that
these tools adequately capture pain coping for individuals
with a neurodevelopmental disability who cannot self-report.
It is important to determine what adaptations are needed to
support young adults to self-report despite cognitive or com-
municative support needs, given that pain is a subjective ex-
perience. There is also a gap in understanding how asking
parents to report on their child's experience of pain is reflec-
tive of the child's actual experience of pain coping versus any
influence from the parent's own difficulties managing their
child's chronic pain. Both perspectives are needed given that
studies in other populations with chronic pain demonstrated
that parental catastrophizing of their child's pain symptoms
are linked to greater functional disability and poor emotional
outcomes for the parent—child dyad.*"

Conclusion

This systematic review highlighted that while seven PROMs,
all which have observer-reported outcome measures (parent
proxy report and self-report versions), were identified that
had been used to measure pain coping in young adults with
neurodevelopmental disability, they all require further psy-
chometric evaluation and validation. We recommend the
CP QoL as a screening tool for chronic pain. The BAPQ and
FOPQ show promise for use in this population; however,
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they cannot be used with confidence without further
psychometric testing.
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SUPPORTING INFORMATION

The following additional material may be found online:
Table S1: List of excluded tools from search stage 1

Table S2: Characteristics of the studies from search stage 1
Table S3: Characteristics of pain coping measurement tools
used in neurodevelopmental disability identified in search 1
Table S4: Characteristics of the included studies from
search 2

Figure S1: PRISMA flow chart indicating results and
screening process for search stage 1

Figure S2: PRISMA flow chart indicating results and
screening process for search stage 2

Appendix S1: Search strategies: pain coping tools stage 1
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