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ABBREVIATION  

QoL Quality of life 

 

 

AIM  The primary aim of this review is to evaluate the evidence for pain prevalence in 

children and young adults with cerebral palsy. Secondary aims are to identify pain 

characteristics and types of pain measurement used in this population.  

METHOD  Ovid MEDLINE, Embase, CINAHL Plus, and PubMed were searched in October 

2016 and updated in November 2017. Two authors independently screened studies according 

to Preferred Items for Systematic Reviews and Meta-Analyses (PRISMA) guidelines. Pain 

outcomes were categorized within a biopsychosocial pain framework, with pain prevalence 

extracted for all recall periods and measurement types. 

RESULTS One hundred and six publications from 57 studies met inclusion criteria. Pain 

prevalence varied widely from 14 per cent to 76 per cent and was higher in females, older age 

groups, and those classified within Gross Motor Function Classification System level V. Pain 

was most frequent in the lower limbs, back, and abdomen and associated with reduced quality 

of life or health status. The influence of pain on psychological functioning, interference, and 

participation was inconclusive. 

INTERPRETATION  Variation exists in reported pain prevalence because of sampling bias, 

inconsistent measurement, varying recall periods, and use of different participant age ranges.  
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What this paper adds:  

• Pain prevalence varies from 14 per cent to 76 per cent in children and young adults 

with cerebral palsy.  

• Pain is more prevalent in females, older age groups, and children in Gross Motor 

Function Classification System level V.  
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Review 

 

[main text] 

Cerebral palsy (CP) is a common cause of physical disability in childhood, which occurs in 

approximately 2.1 per 1000 births.1 It is a heterogeneous disorder which is characterized by 

abnormal muscle tone, movement disorder, and multiple medical comorbidities including 

pain.2 Pain itself is a complex sensory experience, which can be acute, of short duration, or 

chronic, constant, or recurrent lasting longer than 3 months.3 In children with CP, pain is 

commonly attributed to hip dislocation, scoliosis, muscle spasm, muscle tone, and 

gastrointestinal dysfunction.4 It is also reported to be associated with reduced quality of life 

(QoL), participation, and psychological functioning.5–8  
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Accurate estimates of pain prevalence and broader parameters of pain can influence 

health care provision, management, and research in childhood CP.9 Within the CP population, 

pain is reported to be present in 32 per cent of children and 74 per cent of adolescents.10,11 

Population research, performed in cohorts representative of all children with CP, produce the 

most generalizable (externally valid) estimates of pain. However, obtaining representative 

population cohorts is difficult because of the likelihood of non-response bias and need for 

prospective data collection of pain measures.12

 Despite frequent reports of pain in childhood CP, pain is typically under identified, 

under measured, and under treated by clinicians.

 The inherent limitations of research in pain in 

CP result in a high proportion of studies with variable results. These discrepancies between 

studies complicate the interpretation of the body of pain literature, hindering its use to inform 

clinical and research practice.  

13–15 Difficulties in pain identification and 

measurement in children with CP stem from the presence of multiple pain sources, impaired 

communication, variable cognitive and physical functioning, and limitations within existing 

measurement tools.16 The selection and administration of pain measurement tools is 

complicated by the varying ability of children to self-report pain across a spectrum of 

disability and ages.16 Proxy reported pain is predicted to overestimate pain in comparison to 

self-reported measures, which are considered to be the criterion standard for pain 

measurement.17

 Little is known regarding the influence of CP on childhood pain experiences, leading 

to a lack of targeted pain management strategies in this population. As children with CP 

grow, secondary comorbidities, which form underlying pain sources, evolve and change.

 Selection of pain measurement tools is further complicated by the ability to 

quantify pain using a range of physical, psychological, and social parameters. These 

multifactorial considerations when using pain tools contribute to variable clinical 

measurement practices, and are likely to compound the failure to recognize and treat pain.  

10,18–

21 In response, various surgical, pharmacological, and rehabilitative interventions are used to 

manage symptoms. Both the presence of comorbidities and their management have the 

potential to influence childhood pain experiences. Further influences on pain include the 

cognitive, emotional, hormonal, and physical maturation which accompany childhood growth 

and development.22 Some authors postulate that better pain management in childhood could 

reduce the incidence of chronic pain into adulthood.23,24 The unique developmental context of 

a child with CP, and their pain experience, requires further exploration to assist the timing 

and focus of pain management strategies. 
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 Pain prevalence has been reported in an increasing number of publications, 

highlighting the impact of pain on the CP population. A previous systematic review reported 

that pain was prevalent in 75 per cent of people with CP. However this pooled estimate is 

likely to overinflate child prevalence (60%) because of higher adult prevalence (78%).25 

Furthermore, this review did not perform in-depth analysis of pain within CP subsets or 

evaluate broader parameters of pain. Broader pain parameters, aside from prevalence, give 

insight into the complex multidimensional nature of pain and can be categorized according to 

bio-psychosocial pain models.26,27 A bio-psychosocial pain model integrates notions of both 

disease, an objective biological event involving the disruption of a specific bodily structure or 

organ, and illness, the subjective response of a child or family to living and responding to 

symptoms of disability.27

METHOD  

 Using this recognized pain model, this systematic review aims to 

give a realistic picture of how often and how pain affects children with CP. The primary aim 

of this review is to synthesize the evidence for pain prevalence in children and young adults 

with CP. Secondary aims are to identify pain characteristics and summarize outcome 

measures used in this population.  

This systematic review was conducted according to the Preferred Reporting Items for 

Systematic Reviews and Meta-Analyses (PRISMA) guidelines and was registered with 

Prospero (registration number: CRD42016046762).28

Inclusion and exclusion criteria  

  

Studies were included if they met the following conditions: minimum sample size of 20 

participants aged between 2 years and 25 years with a diagnosis of CP, were observational, 

reported at least one or more pain outcome, and published in English.  

Studies were excluded if the participant group included additional diagnoses to CP 

where outcomes for diagnostic groups were not evaluated separately, the participant group 

included adult participants aged over 25 years where outcomes of participants from below 25 

years were not evaluated separately, they primarily investigated pain in presurgical or 

postsurgical participants, did not report pain subscales separately from broader health related 

measures, or were a systematic review.  

Childhood was defined as 2 years to 25 years of age, to account for global and 

institutional differences in the age range for childhood CP. No limits were placed on 

publication date and conference abstracts were included. 
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Search strategy  

Searches were originally performed in October 2016 and updated in November 2017. A 

sensitive search strategy targeted articles where pain was the main outcome or where pain 

subscales were reported as part of broader health-related measures (i.e. QoL). Key words and 

their synonyms were established for ‘population’ and ‘outcome’ categories. The Boolean 

operator ‘or’ was used to combine searches within categories and ‘and’ was used to combine 

searches between categories. Searches were conducted in Ovid MEDLINE, Embase, 

CINAHL Plus, and PubMed (see Appendix S1, online supporting information). Keyword 

searching was performed in PubMed to retrieve e-pubs and articles not indexed in Ovid 

MEDLINE. Where subject terms could not be mapped to Medical Subject Headings or 

subject headings they were searched as key words within the title, abstract, and subject or 

thesaurus terms of articles. Key words searched included ‘cerebral palsy’ , ‘child*’, 

‘adolescen*’, ‘toddler*’, ‘pre-schooler*’, ‘paediatric*’, ‘ pediatric*’, ‘ pain’, ‘quality of life’, 

‘health status’, ‘ participat*’, ‘school*’, and ‘attend*’. Two authors (CTM and EMM) 

screened the reference lists of included publications and performed electronic author citation 

tracking via Scopus.  

Study selection  

Two authors (CTM and EMM) removed duplicate articles and reviewed the titles and 

abstracts of studies for eligibility. Where discrepancies occurred between authors, a third 

author (ARH) was consulted. Study authors were contacted where more information was 

required to determine eligibility (e.g. conference abstracts).  

Data extraction 

Two authors (CTM and EMM) independently performed data extraction for all studies, 

comparing for discrepancies using a customized table for participant characteristics, study 

sampling, design, and outcome measurement. A study was defined by the cohort of children 

from which the data was sourced.29 All reported pain outcomes were extracted and assigned 

pain domains extrapolated from relevant pain literature.30,31 Pain domains were differentiated 

into ‘biological’, ‘psychological’, and ‘socio-cultural’ categories of the bio-psychosocial 

framework. Within the biological category, pain domains were defined as ‘prevalence’, 

‘intensity’, ‘frequency’, ‘bodily location (all)’, ‘bodily location (single), ‘descriptors’, and 

‘diagnoses/causes’. Within the psychological category there was a single ‘psychological’ pain 

domain. Within the socio-cultural category, pain domains were defined as ‘pain subscales 

within QoL or health status’, ‘participation’, ‘aggravators’, ‘relievers’, ‘treatments’, ‘health 
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service utilization’, and ‘interference’. The term ‘interference’ was used for measures which 

assessed the influence of pain on all or part of activity, mood, and sleep.32,33 

 Pain prevalence was extracted for all recall periods and measurement types. Pain 

prevalence evaluated at a single bodily site (e.g. hip pain), was analysed as a bodily location 

(single). Outcome measures correlated with other pain outcome measures within the bio-

psychosocial model (e.g. participation and psychological measures) were also extracted.  

Studies were 

differentiated into those with representative and non-representative CP cohorts, to ensure 

between study-comparison of participants with like characteristics. A representative CP 

sample was defined as a sample of children with characteristics representative of the wider 

CP population (e.g. across all Gross Motor Function Classification System [GMFCS] levels, 

sub types, cognitive abilities), whereas a non-representative CP sample was a sample of 

children from a defined CP subset (e.g. non-verbal children, GMFCS level IV or V, 

hemiplegia). Where insufficient detail was available to determine if a study was 

representative, it was evaluated as non-representative.  

Quality and r isk of bias assessment 

Two authors (CTM and EMM) independently performed quality and risk of bias assessment 

for all studies. Detailed quality assessment was performed using a modified Strengthening the 

Reporting of Observational Studies in Epidemiology (STROBE) checklist (see Appendix S2, 

online supporting information).34 As the STROBE checklist is designed for reporting of 

observational studies, decision rules were adapted for quality assessment, and criterion rated 

as ‘yes’, ‘no’, or ‘partially’ achieved. Risk of bias was evaluated separately for sampling 

(external validity) and outcome measurement (internal validity) using the relevant STROBE 

criteria. Risk of bias was classified as ‘low’, ‘moderate’, or ‘high’ for sampling and outcome 

measurement, with an overall risk of bias assigned. For sampling risk of bias, low risk of bias 

was assigned to population studies which covered at least 80 per cent of the population or had 

a sample size of more than 500 participants.25,35

Data analysis 

 For outcome measurement risk of bias, 

higher weighting was given to the psychometric properties of the primary outcome for studies 

reporting multiple pain domains. For studies with multiple publications, each individual 

publication was separately assessed with an overall quality and risk of bias assessment 

assigned based on all available information. 

All studies meeting the review’s eligibility criteria were qualitatively analysed. However, to 

be considered for meta-analysis, a study was required to be from a representative CP sample 
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and have a low risk of bias. Where meta-analysis was not possible, a quantitative synthesis of 

studies with low or moderate risk of bias was performed. When interpreting the data, higher 

weighting was given to studies with low risk of bias. Authors were contacted where 

additional data was required for quantitative synthesis.

 Data analysis was complicated by the high proportion of studies with multiple 

publications, so the following decision rules were adopted to ensure integrity within the 

reported results: (1) Where a study had multiple publications reporting the same outcome, the 

publication with the most comprehensive data set was chosen. (2) Where a study had multiple 

publications reporting different pain outcomes, each available outcome was extracted. (3) For 

longitudinal studies, outcomes from the first time point were reported; however, if additional 

outcomes were reported at the second time point that were not reported at the first time point, 

these outcomes were also analysed. (4) For cross-sectional studies, where additional pain 

outcomes were reported in a smaller subset of participants, these outcomes were also 

analysed. (5) For studies reporting multiple pain outcomes, only measures with low or 

moderate measurement bias influenced study results.  

10,36 

Data was analysed descriptively using STATA version 14.0 (StataCorp, College 

Station, TX, USA). Dichotomous outcomes were summarized using proportions and odds 

ratios (ORs) and 95 per cent confidence intervals (CI). Planned subgroup analysis for 

prevalence and intensity in representative CP samples included age, GMFCS level, sex, and 

subtype. Forest plots were used to graphically represent data where possible.  

RESULTS 

A total of 1964 citations were identified through database searching. One hundred and six 

publications met inclusion criteria, accounting for 57 studies, because of some studies having 

multiple publications arising from the same cohort (see Fig. S1 and Appendix S3, online 

supporting information). Four publications were conference abstracts and one a thesis.37–41

 Across all 57 included studies, the majority were cross-sectional (75%), with a small 

proportion of longitudinal (11%), retrospective chart reviews (7%), and cross-sectional with 

comparison group (7%). Of these, three (5%) utilized a whole population approach. Sample 

size varied from 21 to 2616 participants, with 54% of studies from representative CP 

samples. Participants were predominantly recruited from hospitals (32%), 

registers/surveillance programmes/birth cohorts (26%), community (21%), and a mixture of 

these sources (18%). Studies had a broad geographical distribution, with the greatest 

proportion carried out in Europe (37%), North America (23%), and Asia (21%).  
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 Pain measures were categorized predominantly as biological (53%) and socio-cultural 

(44%), with few psychological (4%) measures reported. Across pain domains, the influence 

of pain on QoL or health status (60%) and pain prevalence (42%) were most frequently 

reported (Fig. 1). Table SI (online supporting information) summarizes the participant 

characteristics, study design, and risk of bias for studies included in the quantitative synthesis 

while Appendix S4 (online supporting information) summarizes those not included.  

Study quality and r isk of bias 

Of the 57 included studies, only one study had a low (2%) risk of bias while the remaining 

had a moderate (37%) or high (61%) risk of bias. Conference abstracts (7%) were classified 

as awaiting classification because of insufficient data for quality and risk of bias assessment. 

Across studies there was low to moderate quality of evidence with the largest risk of bias 

found in study generalizability and sample size (Appendix S5, online supporting 

information). Twenty-two (39%) studies were of sufficient quality to be included in the 

quantitative synthesis and are discussed below.  

DISCUSSION 

Studies with representative CP samples – biological  

Pain prevalence  

Eight studies (one low and seven moderate risk of bias) evaluated pain prevalence, which 

varied from 14 per cent to 76 per cent in participants aged from 2 to 23 years (Fig. 2).10,36,43–48

 Included subgroup analysis varied across studies. Four studies (one low and three 

moderate risk of bias) evaluated age as a predictor of pain prevalence.

 

One low risk of bias population study reported prevalence to be 73 per cent (95% CI 69–76) 

over 4 weeks. Another population study reported prevalence to be 34 per cent (95% CI 32–

36%) but used no recall period so had the potential for measurement bias. The wide variance 

in prevalence across studies was because of non-population sampling, inconsistent outcome 

measurement, and differing age range of participants. Prevalence measurement was 

heterogeneous with majority of studies using non-standardized questions, different pain recall 

periods (0–4 weeks), and variable reporting methods. Pain reporting varied from carer, 

clinician, to a combination of self and carer report most commonly.  

10,36,44,47 Of these, three 

reported a positive association between pain prevalence and increasing age.10,36,47 One 

population longitudinal study reported that pain increased from childhood (8–12y) into 
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adolescence (13–17y), while another population cross sectional study demonstrated an 

upward trend in prevalence in children aged from 2 to 14 years (Fig. 3).10,36

 Five studies (one low and four moderate risk of bias) evaluated sex as a predictor of 

pain prevalence.

  

10,36,43,46,47 There was a trend towards higher pain prevalence in females 

compared to males reported in three studies.

 Four studies (one low and three moderate risk of bias) evaluated GMFCS level as a 

predictor of pain prevalence (Fig. 4).

10,43,47 

10,36,43,45 Pain prevalence was positively associated with 

children classified within GMFCS level V compared to I, demonstrated by two population 

studies.10,36 Of these studies, one reported a positive association with pain prevalence within 

GMFCS level III and another within GMFCS level IV compared to level I. Other studies 

reported no significant differences.43,45

 Two studies (moderate risk of bias) evaluated CP motor-type as a predictor of pain 

prevalence, reporting non-significant effects.

  

10,47

Intensity 

 The influence of CP motor-type on pain 

prevalence is inconclusive, with few studies including this analysis.  

Five studies (one low and four moderate risk of bias) evaluated pain intensity.36,43,44,46,47 Of 

these, three studies evaluated the association between pain intensity and GMFCS level.36,43,47 

There was a trend towards parent-reported pain intensity being higher among children 

classified within GMFCS levels IV and V compared to lower levels.36,47

Bodily location (all) 

 No other trends in 

predictive factors were detected across studies. Intensity analysis was complicated by 

variable pain measurement, categorization of severity, and included subset analysis.  

Four studies (one low and three moderate risk of bias) evaluated the proportion of painful 

bodily sites across all body sites.36,43,44,47 Pain was most frequently reported to be located in 

the lower limbs (32–82%) and less so in the upper limbs (4–19%). Other common sites of 

pain were the abdomen (11–32%), head (10–30%), and back (9–25%).36,44,47

Studies with representative CP samples – socio-cultural  

  

Pain influence on QoL or health status 

Fourteen studies (one low and 13 moderate risk of bias) evaluated the influence of pain on 

QoL or health status.36,42–44,46–55 Five studies were not included in this analysis as they did not 

statistically analyse pain as a predictive factor or compare to a normative sample.42,51,53–55 Of 

the remaining nine studies, seven demonstrated that pain had a negative impact on the QoL or 
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health status on children with CP.36,44,46–49,52 One longitudinal study reported that childhood 

pain predicted lower QoL or health status in adolescence.36

Social demographics  

  

Two studies (one low and one moderate risk of bias) evaluated the influence of social 

demographics on pain outcomes.36,47 One reported a positive association between parental 

unemployment and higher pain intensity (p=0.003).36

Participation  

 There were no other significant 

associations.  

Three studies (one low and two moderate risk of bias) evaluated the influence of pain on 

participation.36,47,54 One reported a positive association between pain and reduced 

participation, while another reported that childhood pain was associated with reduced 

adolescent participation.36,47 There were no other significant associations.54

 

  

Interference  

Three studies (all three moderate risk of bias) evaluated pain interference; however, these 

studies were unable to be analysed because of measurement bias associated with the use of 

non-standardized, incomplete, or inappropriate measures.

Psychological  

43,44,47  

Two studies (one low and one moderate risk of bias) evaluated the influence of pain on 

psychological functioning.36,47 One reported a significant association between psychological 

symptoms in children with higher pain intensity (OR 2.7, 95% CI 1.6–4.6) and another 

reported peer problems in females with self-reported recurrent musculoskeletal pain 

(p=0.02).36,47

Non-representative CP samples 

  

Across all bio-psychosocial pain domains 

Key outcomes of non-representative CP studies are summarized in Table I.19,56–60

DISCUSSION 

  

This systematic review found that pain prevalence estimates ranged from 14 per cent to 76 

per cent. There was a trend towards pain being more prevalent in females, older compared to 

younger children, and those within GMFCS level V compared to lower GMFCS levels. Pain 
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was most frequent in the lower limbs and associated with poor QoL or health status. Evidence 

for the influence of pain on psychological functioning, participation, and interference were 

inconclusive with few studies evaluating these outcomes.  

Estimates of pain prevalence varied widely between studies because of the complex 

interaction of multiple influences and sources of bias, which made it difficult to distinguish 

between predicting factors for prevalence (e.g. age, recall) and compare prevalence estimates 

between studies. Sampling bias was present in the majority of studies, with only two 

population studies sourced. Study cohorts including older children had the potential to 

positively influence prevalence, because of the positive association between pain prevalence 

and older age groups. Measurement bias was present in a large proportion of studies, with the 

use of non-standardized questions or questions adapted from health-related tools not designed 

to detect pain prevalence (i.e. Child Health Questionnaire). Heterogeneity in measurement 

resulted in prevalence proportions being calculated based on different underlying pain 

constructs. For example, the study with the lowest prevalence (14%) embedded pain 

measurement into activity using the Health Utilities Index Mark 3 whilst the study with the 

highest prevalence (76%) based pain measurement on scores from the Pain Evaluation Scale, 

a behavioural rating measure.43,46 Measures used across studies also adopted different pain 

recall periods and reporting, potentially introducing further bias.14,17 The inherent limitations 

of point prevalence proportions result in reduced ability to compare estimates between 

studies, making them unable to be used to evaluate population strategies which may impact 

pain (i.e. hip surveillance).14 

The co-occurring impact of CP and childhood development on pain was highlighted 

by comparing this review’s findings with typically developing populations. The increased 

pain prevalence in females and adolescents reported in this review matched typically 

developing populations. Similarly pain had a negative influence on QoL or health status 

within both populations.

Limitations in between-study comparability made the analysis of 

trends in prevalence according to CP subsets more useful in determining the impact of pain 

on the CP population.  

61–65 However, in children with CP, the lower limbs were found to be 

the most common site of bodily pain compared to the head in typically developing children, 

where limb pain is less common.66,67 The higher prevalence of lower limb pain in children 

with CP is not surprising considering the impact of musculoskeletal deformity on these joints. 

These patterns in pain characteristics highlight both the developmental stage of adolescence 

and lower limbs as important targets for pain management within the CP population.  
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This review identified CP subsets at risk of developing pain who are likely to require 

targeted pain management. The higher pain prevalence within GMFCS level V can be 

explained by the higher proportion of children with pain causing comorbidities such as hip 

dislocation, scoliosis, gastro-intestinal abnormalities, and movement dysfunction.10,68–70 Age 

related changes in comorbidities are likely to further contribute to higher pain prevalence in 

adolescents and young adults with CP.20,71,72 Comorbidities were evaluated in detail within 

non-representative studies, giving greater insight into these distinct pain sources. Studies of 

children with hip dislocation identified additional risk factors for pain including access to hip 

surveillance and surgery, poor hip morphology, and hip displacement (>50°).19,60 

The lack of studies which evaluate the impact of pain on psychological functioning, 

participation, and interference implies that bio-psychosocial pain models are not being 

consistently adopted in CP pain research. The failure to integrate bio-psychosocial pain 

models into disability assessment frameworks limits the understanding of complex pain 

experiences in children with CP. Recent National Institute for Health and Care Excellence 

guidelines recommend multi-dimensional pain assessment across the heterogeneous CP 

population which accounts for age, cognition, and functional level.

Such 

findings have direct implications for clinical practice, and highlight the need to evaluate pain 

in both focussed (non-representative) and generalized (representative) CP populations.  

73 These guidelines also 

recommend prospective trials evaluating the impact of pain measurement tools on its early 

identification and treatment. Pain identification using prevalence measures requires further 

evaluation to determine the optimum type, reporting, and recall period to detect pain in CP.13 

Future consensus around pain measurement across pain domains would assist in streamlining 

clinical and research practice by minimizing modifiable bias and making future studies more 

comparable.

Limitations  

31 

This review is likely to be limited by publication bias within included studies, which refers to 

a study’s tendency to only report and be published with statistically significant outcomes. 

Because of the large amount of review data, only risk factors for prevalence and intensity 

were evaluated to align with review aims. There were limitations in study comparability, so 

participant cohorts were categorized and only those of sufficient quality were quantitatively 

analysed.  

Future research directions 

A
u
th

o
r 

M
a
n
u
s
c
ri
p
t



This article is protected by copyright. All rights reserved 

There needs to be a shift in research emphasis from pain prevalence towards broader pain 

measures within the bio-psychosocial pain framework. Consistency with pain measurement is 

of particular importance as more efficacy-based pain research is undertaken. Future research 

and pain management strategy should target identified at risk CP subgroups and explore the 

value of extrapolating pain treatments from other chronic pain populations.  

Conclusions 

This review highlighted the multi-dimensional impact of pain in children and young adults 

with CP within a bio-psychosocial framework. Risk of bias within prevalence estimates 

reduces their utility when being used to compare outcomes between populations. However 

there is moderate quality evidence that pain is likely to be more prevalent in females, older 

children, and those in GMFCS level V and negatively impacts QoL or health status. More 

research is required to evaluate the impact of pain on participation, interference, and 

psychological functioning.  
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Table I : Summary of key results for non-representative studies  

Study Country  Defined 

Subset 

Key results  

Houlihan et 

al.

USA  
56 

GMFCS level 

III –V 

2–18y  

Pain prevalence: 65% (95% CI 58%–71%) 

Females had more pain compared to males (p=0.03) 

Higher pain frequency compared to normative values 

(p<0.001) 

Higher pain frequency was associated with school days 

missed (p=0.03) and days in bed (p=0.01) 

Parents who perceived children to be in pain were 

emotionally affected by their child’s health and emotional 

well-being (r=0.38, p<0.001)  

Wawrzuta et 

al.

Australia 
19  

GMFCS level I–

V  

15–24y 

Migration 

percentage >30% 

Hip pain prevalence: 72% (95% CI 63%–80%) 

Pain intensity was associated with increasing GMFCS 

level and poor hip morphology (p<0.001) 

Hip surveillance and access to surgery was associated with 

less pain 

Ramstad et 

al.

Norway 
60 

GMFCS level 

III –V  

Bilateral  

7–12y 

Hip pain prevalence: 29% (95% CI 20%–40%)  

Worse hip pain intensity was associated with GMFCS 

level V and spastic quadriplegia 

Hip pain was more frequent with a migration percentage 

≥50% (p<0.001) 

Hip displacement (>40°) associated with lower scores on 

comfort and emotions section of the CP CHILD (p<0.001) 

Jayanath et 

al.

Singapore 
57 

GMFCS level I–

V 

2–20y  

Non-verbal  

 

Pain prevalence: 63% (95% CI 53%–71%) 

50% of sample had moderate or severe pain intensity 

Pain intensity was not associated with parental 

psychosocial factors  

Worse pain intensity was associated with older age 

(p=0.016) and spastic quadriplegia (p=0.020) 

Russo et 

al.

Australia 
59 

GMFCS level I–

V 

Spastic 

hemiplegia 

3–16y 

Pain prevalence: 48% (95% CI 38%–57%) 

Pain negatively influenced QoL or health status (effect 

size 0.8, p<0.001) 

McCullough 

et al.

Ireland 
58 

GMFCS I–IV  

4–17y 

Ambulate 

Children with CP had significantly lower health status 

compared to typically developing population (Cohen’s 

effect size 0.2)  

Bodily pain according to the Child Health Questionnaire 
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did not change over time (Cohen’s effect size 0.17) 

GMFCS, Gross Motor Function Classification System; CI, confidence interval; CP CHILD, Caregiver Priorities and Child Health Index of 

Life with Disabilities Questionnaire; QoL, quality of life. 

 

 

[figure legends] 

Figure 1: Pain domains (%) reported across studies. QoL, quality of life. 

Figure 2: Forest plot of pain prevalence proportions and 95% confidence interval (CI) for 

representative studies. The age range (y) and pain recall (wks) is listed above each study 

proportion. Refer to Table SI (online supporting information) for description of study cohorts.  

Figure 3: Prevalence and 95% confidence interval (CI) by age for population studies. Refer 

to Table I for description of study cohorts. 

Figure 4: Prevalence odds ratio (OR) by Gross Motor Function Classification System 

(GMFCS) level and 95% confidence interval (CI). GMFCS level I used as the base group for 

the OR. Refer to Table SI (online supporting information) for description of study cohorts. 
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