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An Evaluation of the Use of the Child and Adolescent Scale of Participation (CASP) to 
Measure Social Participation After Pediatric ABI in a Specialist Service in East Anglia
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aDepartment of Clinical Psychology and Psychological Therapies, Norwich Medical School, University of East Anglia, Norwich, UK; bThe Cambridge 
Centre for Paediatric Neuropsychological Rehabilitation, Cambridgeshire and Peterborough NHS Foundation Trust (CPFT), Cambridge, UK

ABSTRACT
Pediatric acquired brain injury (ABI) can lead to lifelong challenges restricting social participation, which is 
an important goal for rehabilitation due to associations with improved wellbeing. This evaluation 
considered the utility of the Child Adolescent Scale of Participation (CASP) in ABI rehabilitation services. 
The 20-item measure is rated on a Likert scale with reference to what the rater would expect of their child 
at that age, including ”not applicable” (N/A). It showed high internal consistency (α = 0.954–0.968). Two- 
step cluster analysis indicated greater difficulties in children with lower participation, including more 
impairments of executive function and higher staff involvement. Between-group analysis indicated 
higher rates of N/A answers for younger children and those of ethnic minorities. Overall, the CASP is 
reliable and clinically useful on an individual level, helping identify people who may need prioritizing for 
neurorehabilitation; however, group-level analyses were more challenging due to high frequency of N/A 
responses.
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Introduction

Pediatric acquired brain injury (ABI) can result in life-altering 
changes to cognitive, behavioral, physical, emotional, and social 
functioning, leading to challenges in the home, school, and 
wider community.4,5 ABI is defined as an injury to the brain 
arising after birth and sustained through a variety of causes, for 
example, head injury, stroke, infection, and/or postsurgical 
damage. In pediatric ABI, several factors have been identified 
as impacting upon participatory or social outcomes as detailed 
in the systematic review of Greenham et al.6 These include the 
likely influence of injury severity, educational attainment, med-
ical complications, and mental health on participatory out-
comes. Possible associations were identified for a supportive 
environment, provision of rehabilitation, and presence of cog-
nitive or behavioral difficulties. Difficulties might manifest years 
later, in comparison to functioning in their same-aged peers, 
since some brain areas mature later in life.1,7

Pediatric ABI and its consequences are often conceptua-
lized using the International Classification of Functioning, 
Disability and Health: children and youth version (ICF-CY)8; 

a biopsychosocial model of disability that integrates social and 
medical models of disability. Functioning and disability are 
multi-dimensional concepts that relate to various domains, 
with arguably the most fundamental domain being social 
participation.2 Social participation can be defined as “the nat-
ure and extent of a person’s involvement in meaningful life 
situations” and is influenced by health conditions, body func-
tions and structures, activities, contextual factors, and cultural 

background.8–10 Naturally, social participation will also differ 
for young people depending on age and possibly other socio-
demographic features such as ethnicity. In the ICF-CY, social 
participation covers nine domains, including communication, 
domestic life, interpersonal relationships, and community, 
civic, and social life, among others.8 Social participation has 
also been linked to the quality of life in young people with and 
without disability.11

Following childhood ABI, social participation in everyday 
life is often restricted, and research has shown that 25–80% of 
children and young people (CYP) with ABI were restricted in 
at least one area of social participation, with difficulties often 
increasing over time.1,9 Social participation in home, commu-
nity, and school life is crucial for the young person’s 
development.12 It provides stimulation and feedback that 
allow for brain development at the body structure and process 
level, and opportunities to develop socially and to explore 
personal interests to contribute to the development of their 
identity.8,13 Importantly, social participation in activities 
across different areas of life has been associated with improved 
health and wellbeing.2 Therefore, the ultimate goal of rehabi-
litation is to improve meaningful participation in daily living 
of CYP with ABI.14,15

Outcome measurement is important to monitor and track 
the progress of any intervention and the effectiveness of 
a service, but this is particularly important for complex inter-
ventions such as neuropsychological rehabilitation following 
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ABI.16 The need for a common set of outcome measures for 
ABI research had been identified to standardize data acquisi-
tion and, therefore, facilitate comparisons between interven-
tion studies.17,18 Despite the proposal of outcome measures for 
pediatric brain injury research by the Common Data Elements 
(CDE) Outcome Workgroup , there is, to date, no consensus 
on how to measure pediatric ABI outcomes effectively.17,19

To assess social participation, the Child and Adolescent 
Scale of Participation (CASP) has been proposed as 
a supplementary outcome measure.3,17 Evidence for high 
internal consistency of the parent-rated CASP has been 
gained from a small sample US study of children with ABI 
(α = 0.96), as well as a larger German study including 
a range of neurological, psychiatric, and developmental con-
ditions (overall α = 0.98, subscale α 0.92–0.94) and 
a Canadian study with a similar diverse sample (total α for 
parent rated CASP = .95).3,20,21 A study of consecutive refer-
rals to child ABI services in the Netherlands confirmed the 
presence of activity restrictions in this population.22 Their 
results indicated convergence of child/young person self- 
ratings on the CASP with parent ratings, although parents 
rated participation as lower than their children. There was 
a suggestion that greater restrictions were evident with older 
children than younger children, with community participa-
tion (leisure, friendships, sports, communication) being the 
most marked area of difficulty.

Given the importance of improving social participation in 
pediatric rehabilitation, it is critical that it be measured in 
a reliable, valid, sensitive, and cost-effective way. At the same 
time, a limited number of brief measures should be used to 
reduce burden on CYP and families completing them. Whilst 
the validation studies described above suggest the CASP is 
promising in this regard, there may be variations in how the 
measure performs across samples and social and healthcare 
contexts, warranting further studies to explore reliability, 
validity, and clinical utility in planning rehabilitation and 
measuring outcome.

The current Paediatric Neuropsychological Rehabilitation 
service is a specialist community-based National Health 
Service (NHS) service in the United Kingdom (UK) offering 
assessment, formulation, and rehabilitation for CYP and 
their families after pediatric ABI. Rehabilitation packages 
are funded by several different Integrated Care Systems 
across the region based on the young persons’ needs. 
Funding based on individuals’ needs highlights the impor-
tance of routinely collecting outcome data to evidence to 
commissioners the funding needed for the service and ser-
vice users. Families in this service are given outcome mea-
sures as part of their routine assessment, consistent with 
recommendations from the CDE including the CASP, 
Behavior Rating Inventory of Executive Function (BRIEF), 
the Strengths and Difficulties Questionnaire (SDQ), and the 
Pediatric Quality of Life Inventory (PedsQL), among other 
measures.17,23–25 Demographic and clinical information, 
such as gender, age at injury, type of ABI, difficulties in 
life before ABI, injury severity, and referral information, is 
also recorded.

While the CASP is routinely used, there has been limited 
evaluation of its clinical utility in this pediatric ABI 

rehabilitation service. Given the paucity of psychometric 
data, especially in UK-based samples, it is important to under-
stand this further in the current service. Understanding parti-
cipation and factors potentially linked to this could provide 
important information for the delivery of the rehabilitation 
service.

Aims and Questions

The aim of this evaluation was to determine the utility of the 
CASP for a specialist pediatric neuropsychological rehabilita-
tion service. It falls within a broader service aim to routinely 
examine service data to ensure measures used support the 
development of a good understanding of the needs and out-
comes across this diverse patient population and minimize 
burden on CYP and families completing them.

Following the description of sample characteristics, and of 
any subgroups with missing or partial data, the study will 
address the following questions:

(1) What are the levels of social participation as measured 
using the parent-rated CASP within this service at 
initial assessment, and what are the clinical or demo-
graphic characteristics associated with distinct levels or 
patterns of participation?

(2) What are the psychometric properties of the parent- 
rated CASP for service users. In particular, is the par-
ent-rated CASP reliable for use within this service 
context?

Method

Design

A cross-sectional design was used. The variable of interest was 
participation as measured by the CASP. Other variables 
included gender, type of ABI, age at injury, referral and assess-
ment, time from injury to referral, time from referral to assess-
ment, ethnicity, pre-injury factors, Glasgow Coma Scale (GCS) 
score, and number of health care professionals (HCPs) 
involved outside of the service at the time of the referral, scores 
on the BRIEF, SDQ, and PedsQL.

Ethical Considerations

The evaluation was approved by the local university’s Ethics 
Committee and by the local NHS Research and Development 
Team. Consent from service users to use anonymized data for 
service evaluation purposes is routinely obtained on comple-
tion of outcome measures. Anonymized data were accessed 
through secure remote data services. All data was handled in 
line with the Data Protection Act and GDPR (2016).26

Participants

Anonymized data of 152 service users of a pediatric neurop-
sychological rehabilitation service were available, of whom 91 
completed the CASP. Only cases with available CASP score 
were considered in this service evaluation. All participants met 
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the inclusion criteria of the service: CYP up to the age of 19, 
with an ABI sustained after a period of normal development, 
and complex and enduring neuropsychological needs due 
to ABI.

Measures

Data from the initial assessment were used in this evaluation. 
This included demographic data on age, gender, ethnic back-
ground, type of ABI, time of injury, time post-ABI, and pre- 
injury factors collected as part of routine assessments and the 
following standardized measures:

The Child and Adolescent Scale of Participation
The CASP is designed to measure a young person’s participa-
tion in home, school, and community activities subjectively, 
compared to a child of the same age, based on a parent/guar-
dian’s report.3,27 It is a part of the Child and Family Follow-up 
Survey and its development has been informed by the ICF, 
literature review, and feedback from families, children, clin-
icians, and researchers.2,3 According to the family of participa-
tion-related constructs (fPRC) framework, participation 
consists of two main elements: attendance and 
involvement.28 A recent review suggested that the CASP is 
associated with the attendance and involvement constructs of 
participation and, therefore, assesses the fundamental con-
structs of participation in line with the fPRC.15 It was devel-
oped to assess the needs and outcomes of CYP with ABI; 
however, it has also been used for children with other 
disabilities.29 To date, it is the only participation measure 
validated for CYP with ABI, aligned with the fPRC and ICF 
definitions of participation.15

The parent-rated CASP has 20 ordinal items, rated on 
a 4-point scale (“age expected (full participation),” “somewhat 
restricted,” “very restricted,” and “unable”). The rater can tick 
not applicable (N/A) if the activity is not expected of the child 
due to their age. As most items are applicable for children aged 
five and older, it is recommended to administer the CASP for 
school-aged children. The items are grouped into four subsec-
tions: Home Participation (six items), Community 
Participation (four items), School Participation (five items), 
and Home and Community Living Activities (five items). 
Internal consistency has been established as good in a sample 
of children with ABI in the US (α = 0.96) with similar excellent 
reliability in separate samples of children with chronic condi-
tions or disability in Germany (α = 0.98) and Canada (α =  
0.95).3,20,21

Strengths and Difficulties Questionnaire
The SDQ is a 25-item questionnaire to assess the impact of 
symptoms and functioning on areas of the young person’s 
everyday life.24 It can be completed by parents or teachers of 
3- to 16-year-old and by 11- to 16-year-old children them-
selves. It asks about positive and negative attributes and 
respondents indicate responses on a 3-point Likert scale. The 
extended version of the questionnaire has an additional five- 
item impact scale asking about the young person’s overall 
distress and social impairment (e.g., “interfere with home 
life”). Higher scores indicate a higher impact on the child’s 

life. This measure shows a satisfactory overall internal consis-
tency (mean α = 0.73), good internal consistency of the Impact 
subscale (α = 0.85) and has been widely used in pediatric ABI 
research.30,31 The parent report of the SDQ-Impact scale was 
used in this service evaluation.

Behavioral Rating Inventory for Executive Function
The BRIEF is an 86-item behavioral measure of executive 
functions in young people aged 5–18.23 It can be completed 
by parents, teachers, or the young person themselves. There 
are eight subscales, which are summarized in the Behavioral 
Regulation Index (BRI; including scale scores for inhibition, 
shifting, and emotional control) and the Metacognition Index 
(MI; including scale scores for initiation, working memory, 
planning and organization, organization of materials, and 
monitoring). The Global Executive Composite (GEC) is the 
sum of the BRI and MI.

The measure has been used in pediatric ABI research popu-
lations, showing good internal consistency for the index scores 
(α range = 0.96–0.98).23 The parent-reported GEC was used in 
this evaluation.

Paediatric Quality of Life Inventory
The PedsQL is a questionnaire measuring health-related qual-
ity of life in young people aged 2–18.25 The child-report and 
parent-proxy versions of the inventory contain 23 questions 
about the young person’s physical, psychosocial, emotional, 
social, and school functioning; the core dimensions of health as 
delineated by the WHO.25 The total score for self-report and 
proxy-report has shown good internal consistency (α range  
= 0.85–0.90 and α range = 0.89–0.90, respectively).25 The total 
score of the PedsQL was used in the current analysis.

Procedure

In keeping with UK law as implemented within the NHS, 
parents (for CYP under 16 years) or the young person (if 16 
or over) provided consent for their routinely collected clinical 
data to be used for clinical and service evaluation purposes 
upon acceptance to the service.32,33 A selection of demographic 
and outcome measures are sent out to families in advance of 
their initial assessment. Data from the questionnaires were 
added to individual Excel spreadsheets for each service user 
and collated into a service wide spreadsheet. The information 
gathered and analyzed was gathered as part of a routine initial 
clinical assessment for all referrals from 2011 to the time of 
data analysis in 2021.

Data Analysis
Data were analyzed using Statistical Package for the Social 
Sciences (SPSS) Version 27 and G*Power 3.1. The α-level was 
set at 0.05.

Non-parametric tests (Pearson’s Chi-squared, Fisher’s exact, 
and Mann-Whitney U tests) were used as data were not nor-
mally distributed, to compare young people who did and did 
not complete the CASP and those who responded to all items of 
the CASP with those who selected N/A for at least one item. 
According to G*Power, there were sufficient participants per 
group to detect a medium and large effect, respectively.

DEVELOPMENTAL NEUROREHABILITATION 3



Descriptive statistics, including medians, interquartile 
ranges, and frequencies, of the CASP and demographic data 
were calculated. Cronbach’s alpha was used to test the internal 
consistency of the CASP data. N/A responses affect the ability 
to calculate Cronbach’s alpha. These responses are not equiva-
lent to missing item-values, as they are more meaningful; 
nevertheless, as N/A does not fit the underlying construct of 
the response scale, N/A responses cannot be considered in the 
calculation, as the variance of the measure would increase due 
to varying numbers of responses given. Therefore, two 
approaches were used for this calculation. First, Cronbach’s 
alpha was calculated based on a sub-sample of young people 
who did not select N/A for any item. Second, to calculate 
Cronbach’s alpha based on the full sample, N/A responses 
were replaced with the participant’s respective mean score, as 
described by Bedell.3

A two-step cluster analysis was performed using SPSS to 
explore differences between participants with different pat-
terns/levels of participation (without N/A responses) accord-
ing to parent-rated CASP subscale scores. The two-step 
clustering method identifies clusters by constructing 
a Cluster Feature (CF) tree first and then grouping leaf 
nodes of the CF tree using the hierarchical method (i.e., 
grouping items in a “bottom-up” approach), which produces 
different cluster solutions. These are then assessed against the 
Bayes Information Criterion (BIC) to determine the best 
number of clusters. Two-step analysis is commonly used in 
psychological and health sciences due to the availability of 
graphs and its ease of use.34 The Average Silhouette 
Coefficient (ASC) was used to measure how tightly grouped 
all data in the clusters are and, therefore, indicates goodness- 
of-fit of the clusters. Values above 0.5 indicate a good fit.35 

The Log-Likelihood was used as a similarity measure. The 
basic conditions for a two-step cluster analysis are 1) to not 
use a large number of clustering variables; 2) a sample size of 
at least 2 m (m is the number of clustering variables); and 3) 
no high correlation between clustering variables (r > 0.90).35 

The ratio between the largest and smallest clusters should be 
below 2.36 Statistical analyses were used to establish if cluster 
membership is associated with different clinical and demo-
graphic characteristics.

Results

Demographic Variables

The parents of 91 young people completed the CASP com-
pared to parents of 61 young people who did not (CASP non- 
completers). Descriptive data of the sample with CASP scores 
are presented below (Tables 1 and 2). No significant differ-
ences were found between these groups on demographic vari-
ables, except for pre-injury medical issues (X 2 (1) = 7.364, p =  
0.007) after correcting for multiple comparisons according to 
Holm-Bonferroni Sequential Correction method. More par-
ents who completed the CASP endorsed that their child had 
pre-injury medical conditions before ABI (40.7%) than those 
who did not complete the CASP (19.7%).

In the sample of 91 participants, 7.9% of items were 
answered with N/A. The count of N/A answers per question 

is provided in Table 3. Forty-six participants completed all 
items of the CASP without indicating that an item was N/A. 
Due to a relatively high frequency of questions not answered, 
the sample of participants who provided N/A answers to 
questions was compared to those who did not choose this 
answer option in order to establish if this was more likely to 
occur for some participants than others. There was 
a significant difference between groups, for age at referral (U  
= 685.0, p = 0.03 after Holm-Bonferroni Sequential Correction 
for multiple comparisons), indicating that the group with N/A 
answers (M = 10.812, SD = 3.875) is younger than the other 
group (M = 13.088, SD = 3.280). Although younger, the N/A 
group’s mean age is well above 5, and the items have been 
designed for young people aged 5 and above. Additional ana-
lysis showed a negative correlation (r = −.266, p = 0.011) 
between age at referral and number of N/A answers, indicating 
an increase of N/A responses with decreasing age of the parti-
cipant. A significant difference between groups was also found 
for ethnic minority groups (X 2(1) = 9.855, p = 0.002). There 
were proportionally more White participants in the group of 

Table 1. Frequencies (%) of categorical demographic variables.

Overall 
n = 152

CASP 
completers 

n = 91

CASP non- 
completers 

n = 61

Gender
Male 86 (56.6) 47 (51.6) 39 (63.9)
Female 66 (43.4) 44 (48.4) 22 (36.1)
Type of Injury
TBI 74 (48.7) 46 (5.5) 28 (45.9)
Infection 20 (13.2) 10 (11.0) 10 (16.4)
Vascular 18 (11.8) 10 (11.0) 8 (13.1)
Tumour 11 (7.2) 6 (6.6) 5 (8.2)
Multiple 10 (6.6) 6 (6.6) 4 (6.6)
Perinatal 7 (4.6) 4 (4.4) 3 (4.9)
Autoimmune 7 (4.6) 4 (4.4) 3 (4.9)
Other 5 (3.3) 5 (5.5) 0 (0)
Pre-injury Medical 

Difficulties
No 103 (78.3) 54 (59.6) 49 (8.3)
Yes 33 (21.7) 37 (4.7) 12 (19.7)
Pre-injury 

Developmental 
Difficulties

No 119 (78.3) 75 (82.4) 44 (72.1)
Yes 33 (21.7) 16 (17.5) 17 (27.9)
Pre-injury 

Psychiatric 
Difficulties

No 131 (86.2) 79 (87.8) 52 (85.2)
Yes 19 (12.5) 11 (12.2) 8 (13.1)

Table 2. Median (interquartile range) of continuous demographic variables (in years).

Overall 
n = 152

CASP 
completers 

n = 91

CASP non- 
completers 

n = 61

Age at Injury 9.618 (9.78) 9.306 (9.98) 11.739 (8.39)
Age at Referral 13.183 (6.03) 12.756 

(5.69)
14.453 (6.21)

Age at Assessment 13.573 (6.11) 13.233 
(5.84)

14.970 (6.35)

Time from Injury to 
Referral

0.900 (4.01) 1.940 
(16.65)

0.750 (2.34)

Time from Referral to 
Assessment

0.320 (0.46) 0.320 (.50) 0.340 (.44)
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people with no N/A answers than participants from an ethnic 
minority background (97.8% to 2.2%) compared to the group 
with N/A answers (75.6% to 24.4%, respectively) suggesting 
that people from an ethnic minority background were more 
likely to select N/A.

Levels of Social Participation

Descriptive statistics of total and subscale scores of the 
CASP are presented in Table 4. The mean total CASP 
score of 80 (SD = 15.36) is slightly higher than that of the 
diverse clinical/disability sample in the German validation 
study of 75/58 (SD = 19.56) but more than 2 SD lower than 
the population-based sample in this study which showed 
a high level of appropriate participation (M = 98.16, SD =  
5.80).20 The total and subscale scores we observed are 
lower than the median scores of the parent rated CASP 
presented with a child ABI sample presented by Allonsius 
and colleagues, although our sample broadly fell within the 
IQR of these median scores.22

Psychometric Properties

The CASP showed high internal consistency for participants 
who did not indicate N/A to any of the questions (n = 46, α =  

0.968) and in the full sample when N/A answers were replaced 
by the participants’ respective means (n = 90, α = 0.954).

Clusters of Participation

For the two-step cluster analysis, the subsample of participants 
who did not indicate N/A for any questions was used (n = 46) 
due to limitations in replacing N/A responses in a meaningful 
way. Basic conditions for the two-step cluster analysis were 
fulfilled with correlations between the subscale scores ranging 
(r) from 0.777 to 0.874. Two clusters with sample sizes of 28 
(60.9%) and 18 (39.1%) emerged with a ratio of sizes of 1.56. 
The ASC was 0.7, indicating a good goodness-of-fit of the 
clusters. The ASC for three or four clusters would have been 
0.6 and 0.5, respectively, indicating that the two clusters are the 
most appropriate fit. Home participation was the strongest 
predictor of cluster membership, followed by school participa-
tion, community participation, and then home and commu-
nity living. Cluster 1 (low participation) was characterized by 
lower participation across all sub-domains with the lowest 
mean score for home and community living. Cluster 2 (average 
participation) was characterized by higher participation across 
all domains. Mean scores are presented in Table 5.

Mann–Whitney U tests and chi-square analyses were used 
to analyze differences in demographic and outcome measure 

Table 3. Count of N/A response (%) per question.

Question Count of N/A Question Count of N/A

1 – Social, play, or leisure activities with family members at 
home

2 (2.199%) 11 – Educational (academic) activities with other children in his 
or her classroom at school

7 (7.692%)

2 – Social, play, or leisure activities with friends at home 3 (3.297%) 12 – Social, play, and recreational activities with other children 
at school

7 (7.692%)

3 – Family chores, responsibilities, and decisions at home 3 (3.297%) 13 – Moving around at school 6 (6.593%)
4 – Self-care activities 2 (2.199%) 14 – Using educational materials and equipment in his or her 

classroom/s
10 (10.990%)

5 – Moving about in and around the home 2 (2.199%) 15 – Communicating with other children and adults at school 6 (6.593%)
6 – Communicating with other children and adults at home 5 (5.495%) 16 – Household activities 9 (9.890%)
7 – Social, play, or leisure activities with friends in the 

neighborhood and community
6 (6.593%) 17 – Shopping and managing money 10 (10.990%)

8 – Structured events and activities in the neighborhood and 
community

10 (10.990%) 18 – Managing daily schedule 11 (12.088%)

9 – Moving around the neighborhood and community 10 (10.990%) 19 – Using transportation to get around in the community 24 (26.374%)
10 – Communicating with other children and adults in the 

neighborhood and community
5 (5.495%) 20 – Work activities and responsibilities 27 (29.670%)

Note. A brief indication of question content is provided. Please see appendix C for the full questionnaire.

Table 4. Descriptive statistics of CASP total and subscale scores.

N Min.a Max.a Mean (SD)

CASP Total 91 41 100 80.153 (15.362)
46 41 100 80.364 (18.145)

Home Participation 86 50 100 84.162 (13.986)
46 50 100 85.100 (16.136)

Community Participation 86 25 100 76.781 (19.192)
46 25 100 78.261 (21.071)

School Participation 86 45 100 82.733 (14.376)
46 50 100 82.826 (16.352)

Home & Community Living 84 25 100 73.306 (23.079)
46 25 100 73.587 (24.351)

Note. Statistics are presented for the full sample (top row) and for the sub-sample of service users who did 
not select N/A for any item (bottom row). 

aThe range of possible scores is 25–100 for the total and all subscales, with higher scores indicating higher 
participation.
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variables between clusters (Table 6). Mann–Whitney U tests 
and Pearson chi-square X 2 tests showed a significant differ-
ence between clusters for number of HCPs at the time of 
referral, PedsQL score, SDQ-Impact score, and BRIEF-GEC 
score (Table 6). This indicates that participants in cluster 1, 
had a higher number of HCPs at referral, and a lower PedsQL 
score as well as higher scores on the SDQ-Impact and BRIEF- 
GEC.

Discussion

This service evaluation explored the clinical utility of the 
parent-rated CASP, as an outcome measure of young people’s 
social participation within a UK NHS community neuropsy-
chological rehabilitation service. Whilst the CASP has been 
evaluated in this regard in general pediatric and ABI samples 
in other countries and service contexts, this is the first such 
evaluation within a UK context, among children with predo-
minantly neuropsychological consequences of ABI.

In summary, CASP completion was more likely to occur 
where the child had a preexisting medical condition, and 
elevated levels of N/A responses were found as expected for 
younger children (where more items will be outside their level 
of development) and importantly also for those from nonwhite 
British ethnic background. In relation to question 1, the level 
of overall participation within this sample was similar to one 
small study of children with ABI in the US, and a general 
disability/chronic condition sample in a German study but 
lower than that found in a larger study sample of children 
with ABI in the Netherlands.3,20,22

A cluster analysis making use of subscale scores identified 
a 2-cluster solution best accounted for CASP score differences. 
Scrutiny of the patterns of scores indicated that cluster 1 showed 
low levels of participation, lower than reported in other studies of 
ABI and disability.3,20–22 Cluster 2 represented those with overall 
higher levels of participation, which corresponded roughly to 
levels reported in Allonsius and colleagues’ study of children 
with ABI.22 Across both high and low participation clusters, 
“home and community living” showed the lowest levels of parti-
cipation. Items of this subscale include instrumental activities of 
daily living, which require better executive functioning as they 
involve sequences of steps over time (and possibly locations) 
keeping the main goal in mind, being resistant to distraction and 
may require capacity for flexibility under changing circumstances. 
Consistent with the impact of EF difficulties on participation, 
BRIEF general executive composite score was significantly differ-
ent between the high and low participation clusters. Although not 

Table 5. Descriptive statistics of the clusters of participation.

Cluster 1 
n = 18 

Mean (SD)

Cluster 2 
n  = 28 

Mean (SD)

Home Participation 68.057 (12.210) 96.056 (4.687)
Community Participation 57.292 (15.044) 91.741 (10.765)
School Participation 65.833 (10.182) 93.750 (8.008)
Home & Community Living 48.889 (18.032) 89.464 (10.744)

Table 6. Analyses of difference between clusters for demographic and outcome measure variables.

Median
Cluster 1 

Mean rank
Cluster 2 

Mean rank Test statistic Statistical significance

Age at Injury (years, months) 10.904 18.83 26.5 U = 168.0 p = .059
Age at Referral (years, months) 13.675 19.17 26.29 U = 174.0 p = .079
Age at Assessment (years, months) 13.935 17.74 25.5 U = 148.5 p = .051
Time from Injury to Referral (months) .920 26.25 21.73 U = 202.5 p = .265
Time from Referral to Assessment (months) .340 21.97 24.48 U = 224.5 p = .536
PedsQL 54.5 12.82 21.0 U = 75.0 p = .032*
SDQ-Impact 5 26.83 17.5 U = 120.0 p = .014*
BRIEF-GEC 68 30.76 18.29 U = 106.0 p = .002**
Number of HCPs Outside of the Service at Time of Referral 4 30.86 18.77 U = 119.5 p = .002**

Cluster 1 
Frequency

Cluster 2 
Frequency

Gender X 2  = .056 p = .811
Male 9 (50%) 15 (53.6%)
Female 9 (50%) 13 (46.4%)
Ethnicity p = 1.000a

White Background 18 (100%) 27 (96.4%)
Ethnic Minority Background 0 (0%) 1 (3.6%)
Type of Brain Injury X 2  = .253 p = .615
TBI 7 (38.9%) 13 (46.4%)
Non-TBI 11 (61.1%) 15 (53.6%)
Pre-injury Medical Difficulties X 2  = 2.159 p = .142
No 9 (50%) 20 (71.4%)
Yes 9 (50%) 8 (26.8%)
Pre-injury Developmental Difficulties X 2  = .097 p = .755
No 16 (88.9%) 24 (85.7%)
Yes 2 (11.1%) 4 (14.3%)
Pre-injury Psychiatric Difficulties p = .199a

No 14 (77.8%) 25 (89.3%)
Yes 4 (22.2%) 2 (7.1%)

aFisher’s Exact Test; two-sided. 
*p < .05. 
**p < .005.
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possible to infer direction of effect, quality of life was lower, and 
SDQ impact of difficulties on the young person greater in the 
lower participation cluster. This indicates that among children in 
this service with more significant neuropsychological needs, there 
are also significantly lower levels of participation and quality of 
life. Children in cluster 1 were also more likely to have a higher 
number of health care professionals from outside of the neurop-
sychological rehabilitation service involved. Although difficult to 
interpret, we were interested in this in terms of service provision 
and funding. A greater number of professionals and agencies 
involved reflects greater rehabilitation costs as well as potential 
complexity, where care and support must be managed across 
services which may operate differently, lack expertise in brain 
injury or neuropsychological problems and have different models 
and approaches to support. As such, parent-reported CASP scores 
might help neurorehabilitation service staff identify children who 
have multiple and complex issues associated with especially low 
levels of participation. Funders of services would benefit from 
being aware that there is a subgroup of children with “hidden” 
neuropsychological disability who might have high care costs and 
complexity, and risks to mental health and quality of life asso-
ciated with low levels of participation.

In relation to question 2, the internal consistency found in 
this sample was high and consistent with the Cronbach’s alpha 
reported in validation studies.3,27 Different options were con-
sidered in the analysis of reliability to include cases with N/A 
answers to increase the sample size for a better estimate of 
internal consistency and avoid deletion of cases without full 
responses, which might lead to biases if scores are not missing 
completely at random.37 A method used by Bedell in one of the 
validation studies was applied, namely participant mean scores 
were substituted for N/A answers.3

The high percentage of N/A responses, indicating that 
activities were considered by parents or guardians as not 
appropriate for their child’s age, reduced the sample size sig-
nificantly for the cluster analysis. N/A answers could not be 
treated as missing values, as the “missingness” is intentional 
and by design, i.e. it is providing a response, namely that the 
young person is not expected to be able to perform an activity 
due to their age.38 As expected, due to the CASP’s scoring 
guidelines, a significant difference between participants with 
no N/A answers and participants with some N/A answers for 
age at referral and/or assessment was found. However, 
a statistical difference in ethnic background was also found 
between the two groups of responders (i.e., White vs ethnic 
minority). This raises the question of whether there are cul-
tural differences in pediatric participation and activities 
expected of children at different ages and, therefore, if partici-
pation measured by the CASP of children from different ethnic 
backgrounds should be compared.

In determining the potential usefulness of the CASP as 
a tool in evaluating pediatric neurorehabilitation services, we 
were interested to find out about the use of the N/A rating and 
approaches to scoring. Service evaluation requires scores on 
measures to be aggregated to determine pre-post rehabilitation 
change, or determination of individual change being reliable 
and clinically meaningful. As expected, younger age was asso-
ciated with greater N/A responses. In addition, we took the 

approach of replacing N/A responses with mean values for that 
young person for the purposes of aggregate statistical analysis. 
An alternative approach might be to band or stratify groups of 
service users into different age groups (and possibly ethnic 
groups) and aggregate scores in bands with comparable levels 
of N/A responses. Further work on the validation of different 
approaches to handling N/A scoring across age groups and 
ethnicity is warranted in order to ensure meaningful score 
aggregation. A further limitation of the measure is the ceiling 
effect. Mean total scores for this clinical population with 
known participation restrictions were present was about 80/ 
100, with SD of 15. This may make it difficult to determine 
change at the upper levels of participation. Our study indicates 
that there is a very low participation cluster among children 
with ABI with neuropsychological difficulties, where the ceil-
ing effect may be less of an issue for evaluating clinical out-
comes in a service context. However, for the ABI sample as 
a whole (as also indicated by other studies with child ABI) 
future research should analyze the CASP using item response 
theory rather than classical test theory, and potentially identify 
and evaluate new items that are more difficult to endorse and 
therefore better able to distinguish a person's ability at the 
upper end of participation.3,22 Alternatively, services might 
consider an alternative measure such as the PEM-CY (child 
rated) or YC-PEM (parent/caregiver rated).39,40 While the 
CASP invites parents to rate the level of their child’s participa-
tion on a 4-point scale, the PEM-CY evaluates participation in 
the home, at school and in the community alongside environ-
mental factors within each of these settings. It invites parents 
to rate the frequency and the level of involvement their child has 
in each activity as well as whether they would like to be able to 
change their child’s level of participation with each item. Given 
that goals in Activity and Participation from the ICF-CY were 
the most frequent for the young people in this service,41 the 
PEM-CY may be a more useful rehabilitation tool to help with 
both assessment of a young person’s level of participation and 
goal setting for intervention.

Service Implications and Clinical Recommendations

These findings have valuable implications for clinical practice 
in this service, and potentially for other services dedicated to 
working with CYP with ABI.

The CASP showed good internal reliability when used to 
assess participation in young people in this service. The avail-
ability of subscales within the measure can be used to analyze 
outcomes for specific domains of participation, which might 
be extremely valuable for clinical implications if future service 
evaluations with larger sample sizes confirm the clusters found 
or indicate more distinct clusters.

Nevertheless, given the high percentage of N/A responses, 
the evaluation highlighted some areas that need to be consid-
ered when discussing the utility of the measure for the service. 
The structure of the measure, allowing parents to indicate N/A 
if they considered the activity not expected of their child due to 
their age, might facilitate meaningful responses on an indivi-
dual clinical level, if selected as expected; however, it creates 
a challenge when evaluating data on a group level. In addition, 
the findings highlighted that not only age but also ethnic 

DEVELOPMENTAL NEUROREHABILITATION 7



background was associated with parents selecting N/A 
responses. It may be beneficial to provide additional, extended 
guidelines on when an N/A response should be selected. 
Alternatively, a member of staff could complete the measure 
with CYP’s parents, which might provide valuable qualitative 
information on the young persons’ participation and might 
also provide insights into factors contributing to the frequency 
of N/A responses in the current sample, e.g., cultural factors. It 
is inherently challenging to measure participation across such 
a range of developmental stages: A participant outcome mea-
sure using response anchors asking about the young person’s 
ability to participate in an activity as well as their actual 
participation, rather than their ability in relation to what is 
expected at their age, could provide more meaningful informa-
tion if compared to normative data for different age groups 
and cultural backgrounds.

Lower levels of participation were associated with greater 
executive dysfunction. These young people and their families 
might benefit from psychoeducation materials specifically 
about how executive functions play a role in participation 
and from strategies that could support their participation in 
daily activities despite having executive function difficulties. 
A recent review has evaluated prior research into predictors of 
participation outcome in children post TBI or spinal cord 
injury.6 We were unable to include data regarding all possible 
predictors as identified in this review such as educational level, 
family functioning, or home or school support. However, tak-
ing the findings of Greenham et al., alongside the findings 
from the present study, attention should be paid to the child’s 
educational level, school, home and community supports as 
well as mental health and executive functioning when identify-
ing children at risk of poorer participatory outcomes.6

In line with the literature, lower levels of participation were 
also associated with lower quality of life and higher distress 
due to their difficulties, which emphasizes the importance of 
monitoring the young persons’ psychological wellbeing and 
providing psychological support following ABI.

Strengths and Limitations

There are strengths and limitations to this evaluation. The 
sample size is relatively small due to exclusion of cases with 
N/A answers and, therefore, the results need to be interpreted 
with caution. In addition, imputation methods should be used 
with caution, especially if differences have been found between 
responders and non-responders. It has been reported that the 
method of mean substitution overestimates Cronbach’s alpha, 
as the interrelatedness of the items has been manipulated by 
substituting N/A responses with the person’s mean.42 

Furthermore, results of the cluster analysis need to be inter-
preted with caution, as the analyzed sub-sample has been found 
to be significantly different from the full sample on two demo-
graphic variables, namely age at referral and ethnic background. 
In addition, the group sizes of the clusters were very small. 
Finally, service users of pediatric neurorehabilitation services 
tend to be a very heterogeneous group due to having a variety of 
injuries at different developmental stages, which should be kept 
in mind when interpreting these findings.

Further Outcome Measure Evaluation

There are opportunities for further projects to support the 
understanding and development of the service with regard 
to CYP’s participation. It could be useful to gain further 
understanding of when N/A responses are given. This would 
not only support collecting data as intended by the measure 
but also provide more data for future analyses. It could be 
useful to repeat the cluster analysis when more data are 
available in the service, or combined with data from other 
services, to be able to conduct more powerful post-hoc 
analyses and potentially identify more specific clusters and 
associated characteristics, which may be valuable in inform-
ing clinical practice. For example, the service might be able 
to develop different pathways of care tailored for the differ-
ent clusters. A further project could evaluate the effective-
ness of the service on young people’s participation by 
comparing CASP scores at assessment and discharge and 
assess what factors might contribute to potential changes 
in participation. As the results suggest that the content of 
the CASP might not be fitting across different ethnic or 
cultural contexts, further research is needed to render mea-
sures of participation fully inclusive of all those who might 
need access to services. Finally, a qualitative study with 
parents in the service user group could provide an opportu-
nity to learn about parents’ experience of the meaningful 
utility of the CASP, the variables of age and culture, as well 
as their view on the different participation measures (e.g., 
PEM-CY vs CASP) available for children with acquired 
brain injury in the community.

Conclusion

This evaluation of the CASP provided an understanding of 
the utility of an outcome measure of participation in 
a pediatric neurorehabilitation service. The measure has 
good internal consistency in the service, similar to the 
Cronbach’s alpha reported in validation studies and indicates 
participation levels of young people in the service at the time 
of assessment.3,27 In the sample, two clusters were found: one 
cluster with young people with lower levels of participation 
and one cluster with higher levels of participation. More 
HCPs involved at referral, shorter wait between referral and 
assessment, as well as higher scores on the BRIEF-GEC and 
SDQ-Impact were found with lower levels of participations, 
which provides valuable implications for clinical practice. 
Results also suggested that higher rates of N/A answers 
were associated with younger age and being from minoritized 
ethnic groups.
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