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ABSTRACT
Background  The ‘Children’s Assessment of Participation 
with Hands (CAP-H)’ scale is a parent report questionnaire 
that can be used to measure participation in life situations 
that require hand use for children with disabilities. The 
aim of this study was to examine the reliability of a Turkish 
version of the CAP-H scale in order to evaluate the hand 
participation of children with physical disabilities and 
compare them with typically developing children.
Methods  Evaluation was made of a total of 182 
physically disabled children (8.53±3.94 years) and 90 
typically developing children (9.40±3.04 years). The CAP-H 
scale was used to evaluate children’s hand participation, 
compare with typically developing children and to examine 
the reliability of the Turkish version. Cronbach’s alpha and 
intraclass correlation coefficients (ICCs) were evaluated for 
internal consistency and test–retest reliability, respectively.
Results  Cronbach’s alpha value used for all subscores 
was found to be excellent in all domains for internal 
consistency (Cronbach’s α: 0.84–1). According to the test–
retest reliability, it was found to be perfectly reliable in all 
domains (ICC: 0.81–1). There was a significant difference 
in all items of CAP-H (p=0.00) except for participation 
in self-care, frequency of recreational activities and 
frequency of educational domain in favour of typically 
developing children.
Conclusions  The results of this study demonstrated that 
the Turkish translation of CAP-H is a reliable evaluation 
for children’s participation in life requiring hand use. In 
addition, hand participation of children with physical 
disabilities is lower compared with typically developing 
children.

INTRODUCTION
The International Classification of Func-
tioning, Disability and Health (ICF), which 
creates a common language for academics 
and researchers, has been developed in an 
expanded version for children and adoles-
cents (ICF-CY) which focuses on children’s 
participation.1 According to the ICF-CY 
System, participation is defined as ‘being 

included’ in living conditions.2 Many activi-
ties are carried out in daily living for which 
children should use their hands and arms to 
participate and perform these activities.3–5 It is 
necessary to use both hands while performing 
most activities, and how the hands are used, 
the role of the hand in the activity, and the 
mobility and strength of the hand are the 
variable aspects of the use of the hand.5 Hand 
use in children aged 5–12 years can vary 
according to intrinsic, environmental and 
task-related factors.6 In this context, children 
with disabilities have difficulty in using their 
hands in participating in daily living activities, 
which has the negative effect of preventing 
active participation.3 4 Chien et al stated that 
the studies generally evaluated manual skills 
and examined hand impairment,7 8 and the 
effect on participation of the difficulties 

WHAT IS ALREADY KNOWN ON THIS TOPIC
	⇒ The ‘Children’s Assessment of Participation with 
Hands (CAP-H)’ scale is a parent report question-
naire that can be used to measure participation in 
life situations that require hand use for children with 
disabilities. This scale needs to be translated into 
different languages to be used as an evaluation tool.

WHAT THIS STUDY ADDS
	⇒ Turkish translation of CAP-H is a reliable evaluation 
for children’s participation in life requiring hand 
use. In addition, hand participation of children with 
physical disabilities is lower compared with typically 
developed children.

HOW THIS STUDY MIGHT AFFECT RESEARCH, 
PRACTICE OR POLICY

	⇒ According to this study, hand participation of these 
children can be evaluated using the Turkish CAP-H 
scale and rehabilitation programmes that will in-
crease hand participation can be planned.
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experienced by children should also be evaluated.7 These 
studies evaluating hand skills and hand disorders do not 
provide information about the functional level of the 
child, or participation in daily living activities and needs. 
Since daily life particularly involves hand use, a partici-
pation outcome measure used to evaluate the hand use 
intervention should also be included in routine evalua-
tions.7

Recent developments in outcome scales have led to 
an increased examination of the level of participation 
in daily life activities and the degree of difficulty during 
activities have started to be examined.9–13 The ‘Chil-
dren’s Assessment of Participation with Hands (CAP-H)’ 
scale, which was developed by Chien et al9 to evaluate 
children’s hand participation, is one of these assessment 
methods. The CAP-H is a parent report questionnaire 
that can be used to measure participation in life situa-
tions that require hand use for children with disabilities 
aged 2–12 years. The scale is used to obtain information 
about the life participation of children reported by fami-
lies in four areas: self-care, entertainment, education 
and domestic life. In the original study, evidence was 
provided for construct validity, Rasch analysis, test–retest 
reliability and internal consistency. The study included 
202 parents/caregivers who answered the questions, 97 
children with disabilities and 105 non-disabled children 
aged 2–12 years. In this study, summary scores for all 
participation dimension scales showed moderate to high 
test–retest reliability (intraclass correlation coefficient 
(ICC): 0.69–0.96), and item reliability coefficients were 
acceptable in all dimensions/areas (0.78–0.96). It has 
also been stated that this scale, which evaluates children’s 
hand participation, can be used to help service providers 
and parents understand children’s participation in hand 
use and prioritise areas that require intervention.9

To the best of our knowledge, there is no Turkish 
validity and reliability scale that can reveal children’s 
hand involvement. In the study in which the CAP-H was 
developed, it was stated that this scale could be used in 
population-level research studies to examine the similari-
ties and differences in children’s manual life participation 
among different diagnosis groups.9 It is very important to 
adapt translated assessment tools to different cultures and 
languages and to verify their reliability and validity.11 12 
Moreover, self-report questionnaires are advantageous in 
that they can be used for large-scale testing.14 The aim 
of this study was to examine the discriminant validity 
and reliability of a Turkish version of the CAP-H’ scale 
in order to evaluate the hand participation of physically 
disabled children.

MATERIALS AND METHODS
Translation and cross-cultural adaptation
Permission was obtained from Dr. Will Chien, who was the 
head of the team that developed this scale, for the adap-
tation of CAP-H to Turkish, with a translation and validity 
process. In the adaptation of the CAP-H to Turkish, the 

standard protocol of the WHO for the adaptation of the 
scales to different languages was applied.15 The forward 
and backward translation method was completed in six 
steps in the following order:

1. Translation of the scale into the target language 
(forward translation)

Two independent professionals translated the CAP-H 
into Turkish.

2. Review of the scale translated into the target language 
by an expert panel of two paediatric rehabilitation phys-
iotherapists, who can speak both languages. At this stage, 
insufficient expressions and idioms were determined and 
resolved with the team and the final version of the scale 
was translated into Turkish.

3. Translation of the scale from the target language to 
the original language (back translation).

The scale was translated from Turkish back to the orig-
inal English by an English native speaker who also can 
speak both languages fluently. At this stage, attention was 
paid to the conceptual and cultural equalisation of the 
translation, not its linguistic validity.

4. Testing the translated scale and discussing its concep-
tual integrity.

The translated scale was reviewed by the researchers 
who developed the scale through comparison with the 
original scale.

5. Final version of the adapted scale (final version)
The scale, which was evaluated by specialist physio-

therapists with 10–15 years of experience in the field of 
paediatric rehabilitation at all stages, was corrected and 
finalised.

6. At the last stage, the final version of the scale was 
applied to the parents or caregivers of 40 children with 
physical disabilities to determine whether there were 
complex expressions or any difficulties in understanding 
the scale. As the scale was determined to be understand-
able by parents and caregivers, it was accepted in its final 
form.

Research design
This cross-sectional study was conducted in a single centre 
using the test–retest method. The study was conducted 
to determine the reliability of the Turkish version of the 
scale.

Patient and public involvement
Before starting the study, the children’s families were 
informed verbally. First, all volunteers at the centre were 
included in the study, then individuals who met the inclu-
sion criteria were included in the study. The study was 
registered at the US National Library of Medicine ​Clin-
icalTrials.​gov. The study was carried out between April 
2021 and June 2023. The COSMIN recommendations 
were used to determine the sample size and to have a 
minimum of 5 times (5×34=170) the total number of 
questions in the scale used for construct validity.16 17 For 
the test–retest reliability of the study, the sample size 
estimate at 95% CI, the ICC 0.81 and the CI of 0.1 were 
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used. The study included the parents or caregivers of a 
total of 204 physically disabled children aged 2–12 years 
who received physiotherapy at the Special Education and 
Rehabilitation Centre in Antalya and who had a phys-
ical disability report. The study inclusion criteria were 
as follows: (a) voluntary participation in the study, (b) 
having a health report from a fully equipped hospital 
stating that the individual has a physical disability, (c) the 
evaluated child in the age range of 2–12 years and (d) the 
respondent (caregiver or parent) to be Turkish literate. 
A total of 22 subjects were excluded as they did not wish 
to participate in the study or did not fully complete the 
questionnaires. Test–retest was applied to 74 of the total 
182 respondents at a 2-week interval to determine reli-
ability. The demographic information of the children, 
including diagnosis, age, height, weight, education level, 
dominant hand and use of assistive devices was recorded. 
The scales were completed by the mother or father. The 
average age of mothers was 34.26±13.28 years, while the 
average age of fathers was 38.67±10.98 years in total. The 
respondent was a mother with a rate of 88.97% and a 
father with a rate of 11.03%. At the end of the study, the 
children’s families were informed about the children’s 
participation.

Measurements
The Children’s Assessment of Participation with Hands
The CAP-H scale was used to evaluate children’s hand 
participation and to examine the validity and reliability 
of the Turkish version. The original scale was developed 
by Chien et al in Australia9 to evaluate the difficulties 
experienced by children aged 2–12 years in using the 
hands in daily living activities that require hand partici-
pation. It is a parent report questionnaire so the scale can 
be completed by mother, father or caregiver. The scale 
consists of 32 items in 4 sections: self-care participation (9 
items), recreation participation (11 items), educational 
participation (8 items), and domestic life and community 
participation (9 items). Each section has four subscores 
of participation, frequency of participation, level of 
assistance and desire for change sections, scored with 
Likert-type responses, and higher scores indicate higher 
hand participation. The percentage score is obtained by 
dividing the total score by the number of items marked 
in the subscores of difference and change request. In 
frequency and level of assistance scoring, the score is 
obtained by dividing the total score by the number of 
items marked. For each item, the highest score obtained 
can be 1 in participation, 5 in frequency of participation, 
4 in level of assistance and 1 in desire for change.10

Statistical analysis
Data obtained in the study were analysed statistically 
using SPSS V.25.0 software. The compatibility of the 
variables to normal distribution was examined using the 
Kolmogorov-Smirnov and Shapiro-Wilk tests. Data were 
stated as mean±SD values, or number (n) and percentage 
(%). Test and retest reliability was tested with a two-way 

random-effect ICC and was shown at a 95% CI. The ICC 
was interpreted as perfectly reliable ≥0.80, moderately 
reliable=0.60–0.79, low confidence <0.60.18 The Cron-
bach’s α coefficient was used for internal consistency 
as follows: excellent (>0.80), adequate (0.70–0.79) and 
inadequate (<0.70).19 A Cronbach’s α coefficient ≥0.7 
was acceptable. As the data for comparing children did 
not conform to normal distribution, it was tested using 
Mann-Whitney U test. A p<0.05 was determined as the 
level of statistical significance.

RESULTS
Evaluation was made of a total of 182 children with phys-
ical disabilities, comprising 101 boys and 81 girls, with a 
mean age of 8.53±3.94 years and 90 typically developing 
children with a mean age of 9.40±3.04. The variables of 
the diagnosis, body mass index and education level of the 
children are shown in table 1.

Reliability
Internal consistency
Cronbach’s α was used for all the CAP-H items for all 
dimensions. The results of these values are shown in 
table  2. Accordingly, for participation, the Cronbach’s 
αvalues were found to be perfect (Cronbach’s α=1) in all 
dimensions. For the frequency of participants, the Cron-
bach’s α values were between 0.84–0.90, for level of assis-
tance, 0.89–0.92 and for desire for change, 0.91–0.94. 
The Cronbach’s α values for frequency of participant, 
level of assistance and desire for change were found to be 
excellent (table 2).

Test–retest reliability
The ICC values at 95% CI for the 4 subscores of all 
sections of CAP-H are shown in table 2. When the test–
retest values of the items were analysed separately, the 
ICC value for the frequency of participant subscoring was 
found to be good/excellent (ICC: 0.57–1), for the level of 
assistance subscoring, excellent (ICC: 0.91–0.99) and for 
the desire for change subscoring, excellent (ICC: 0.79–
1). When the test–retest reliability was examined over 
the total score, participation (ICC: 0.99–1), frequency of 
participation (ICC: 0.92–0.99), level of assistance (ICC: 
0.99–1.00) and desire for change (ICC: 0.81–0.99) were 
found to be perfect in all areas (table 2).

Comparison of children
Participant
There was a significant difference found in all domains of 
participation (recreation, educational and domestic life) 
in favour of typically developing children (Z: −9.72 to 
−1.12, p<0.001); except of self-care participation (p>0.05, 
table 3).

Frequency of participation
There was a significant difference found in self-care and 
domestic life domain of frequency of participation in 
favour of typically developing children (Z: −4.83 to −1.54, 
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p=0.00). There was not any significant difference in the 
recreation and educational domain (p>0.05, table 3).

Level of assistance (independence)
There was a significant difference found in all domains of 
independence in favour of

typically developing children (Z: −4.19 to −8.44, 
p<0.001, table 3).

Desire for change
There was a significant difference found in all domains 
of desire for change in favour of children with physical 
disabilities (Z: −4.19 to −8.44, p<0.001, table 3).

DISCUSSION
The results of this study demonstrated that the Turkish 
version of CAP-H, which is the only scale evaluating hand 
participation, is a reliable scale in the areas of self-care, 
recreational, educational, domestic life and community 
participation of children with a physical disability, aged 
4–12 years. In addition, it was found that hand participa-
tion of children with physical disabilities was lower than 

typically developing children of the same age. This is the 
first study to have adapted the original English version 
of the scale to a different language with cultural adapta-
tion and reliability studies. This scale is based on parental 
reporting adapted to Turkish culture and has the distinc-
tion of being the only specific scale for the assessment of 
hand-use in life participation in Turkey.

In the original study, 82.5% of the respondents were 
mothers, while 11.3% were fathers. These results are 
consistent with the results of the study. However, the 
age range of the respondents was quite higher than the 
average age in our study. This result may be due to the 
earlier age of having children in our country.

In this study, the Cronbach’s alpha values used for 
participation diversity scoring in self-care, recreational, 
educational and domestic life and community participa-
tion domains were found to be almost perfect in all items 
(Cronbach’s α: 0.84–1) for internal consistency. While 
there was 100% compliance for all other items, item 
6 of the self-care participation section, ‘put on clothes 
at home after a shower/bath or when getting dressed’ 
was found to be 92.86%. This finding was thought to be 

Table 1  Demographics and health-related variables of children

Variable

Mean±SD Median (Min-max)

Children with PD
Typically developed 
children Children with PD

Typically developed 
children

Age 8.53±3.94 9.40±3.04 7 (4-12) 7 (4-12)

Body mass index 22±9.51 23.02±10.12 19.2 (14.8–28.3) 20.2 (15.03–28.06)

Education level (year) 3.54±3.87 4.02±3.77 3 (0–8) 5 (1–8)

n %

Dominant hand right 149 81.9

 � left 33 18.1

Diagnosis

 � Cerebral palsy 99 54.4

 � Developmental delay 37 20.3

 � Down syndrome 22 12.0

 � Muscular dystrophy 6 3.3

 � Spina bifida 8 4.4

 � Brachial plexsus 6 3.3

 � Mitochondrial myopathy 2 1.1

 � Duchenne muscular 
dystrophy

2 1.1

Using asssitive devices

 � DAFO 22 12.08

 � AFO 17 9.4

 � Walker 14 7.7

 � Long walking devices 2 1.1

 � Night foot mould 6 3.3

 � Wheelchair 41 22.5

AFO, ankle foot orthosis; DAFO, dynamic ankle foot orthosis; max, maksimum; min, minimum; PD, physical disabilities.
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culturally related to helping a child to dress, especially 
by the families when the child is disabled. Cronbach’s 
alpha value used for frequency of participant, level of 
assistance and desire for change subscores was found to 
be excellent in all domains of participation for internal 
consistency (Cronbach’s α: 0.97–0.84). According to the 
test–retest reliability results, it was found to be perfectly 
reliable in all four domains (ICC: 0.81–1). In the study, 
in which the original scale was developed, all subscores 
were perfectly reliable only in the domain of self-care 
participation, and there was moderate, perfect reliability 
even at low confidence in the other three domains. The 
test–retest values in the domain of self-care participa-
tion of the current study are consistent with the results 
of the original study in this domain. It was found that 
especially the recreational participation domain had low 
confidence reliability in scoring of desire for change, and 
moderate reliability in participation diversity, frequency 
and level of assistance subscoring in the original study. 
They stated that this poor test–retest reliability in the 
desire for change may have led to variable responses 
in terms of this subscore over time, as parents may not 
be sure about their children’s participation in certain 
recreational activities due to their child’s disability.9 In 
the current study, it was observed that the levels of partic-
ipation were consistent, but the percentage of desire 
for change was quite low compared with the previous 

study. Familial factors such as ‘the impact of the child’s 
disability on family finances and time’, ‘family demo-
graphics’, ‘a supportive home environment’ and ‘family’s 
recreational preferences’ have a great influence on recre-
ational activity participation.19 20 Failure of the family to 
participate actively in daily living will adversely affect the 
child’s recreational participation, and therefore, parents 
may not have attached enough importance to the recre-
ational participation domain when answering the scale 
items.

When comparing the children’s hand participation 
in the current study to those of children with physical 
disabilities, typically developing children performed 
better overall in the domains of self-care, recreational, 
educational and domestic and community life, as well as 
in terms of participation frequency, independence and 
desire for change. In the self-care domain, only in terms 
of participation, the children were similar to each other. 
This result showed that children with disabilities partic-
ipate in self-care activities, but they do it less frequently 
and need more help than typically developing chil-
dren. It was stated that families of children with physical 
disabilities also desire a change in their participation in 
this domain. In the recreational and educational partic-
ipation domain, only in terms of frequency the chil-
dren were similar. Accordingly, children with physical 
disabilities participating in recreational and educational 

Table 2  Internal consistency and test–retest reliability of Children’s Assessment of Participation with hands domains

Domain Test Retest Difference Cronbach’s α %95 CI ICC

Self-care

 � Participation 77.11±32.11 76.33±31.77 0.78±2.88 1 0.997 to 0.999 0.998

 � Frequency 3.59±1.54 3.57±1.53 0.02±0.08 0.9 0.999 to 0.999 0.999

 � Level of assistance 1.64±1.14 1.60±1.12 0.04±0.13 0.91 0.994 to 0.998 0.997

 � Desire for change 60.37±45.12 75.75±37.52 15.38±25.40 0.93 0.871 to 0.970 0.938

Recreational

 � Participation 60.66±33.11 60.66±33.11 0±0 1 1–1 1

 � Frequency 2.38±1.34 2.38±1.34 0±0.05 0.85 0.999 to 1 1

 � Level of assistance 1.51±1.18 1.51±1.18 0±0.04 0.91 0.999 to 1 1

 � Desire for change 59.95±31.81 60.63±33.12 0.68±1.31 0.91 0.412 to 0.955 0.818

Educational

 � Participation 52.50±39.25 52.50±39.25 0±0 1 1 to 1 1

 � Frequency 2.24±1.73 2.24±1.72 0±0.08 0.9 0.999 to 1 0.999

 � Level of assistance 1.29±1.31 1.29±1.30 0±0.05 0.92 0.999 to 1 1

 � Desire for change 51.89±42.51 61.53±40.65 9.64±28.67 0.94 0.977 to 0.998 0.993

Domestic life and 
community

 � Participation 51.25±39.25 51.25±39.25 0±0 1 1 to 1 1

 � Frequency 1.98±1.35 1.92±1.32 0.06±0.19 0.84 0.992 to 0.997 0.995

 � Level of assistance 1.27±1.17 1.27±1.16 0±0.04 0.89 0.999 to 1 1

 � Desire for change 63.28±36.64 71.87±37.05 7.59±27.89 0.91 0.867 to 0.996 0.979

ICC, intraclass correlation coefficient.
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activities use their hands as often as typically developing 
children. However, these children needed more help in 
this area, and their families also desired more change. In 
the domestic and community life domain, children with 
physical disabilities had less hand participation, used 
their hands less frequently and needed more help than 
typically developing children. In addition, their families 
also desired more change in this domain. Our results are 
in line with the results that children with disabilities are 
at lower risk of participating in usual activities at home 
and in the community.21 As in many countries, children’s 
participation in recreational activities is low in Turkey,22 
and according to the current study, hand participation 
in these activities is also lower than typically developing 
children.

The strength of this study is that there is no other scale 
that measures children’s hand use in life participation, 
reliability in Turkish, and it is the first different language 
adaptation, with reliability studies other than the original 
version of this scale. However, there were also some limita-
tions to the study, primarily that only children with phys-
ical disabilities were included. Unlike the original study, 
diagnoses such as cerebral palsy or Down’s syndrome 
were included in the physical disability classification in 
this study, because in Turkey, physiotherapists generally 
work one-to-one with children with a physical disability 

health report from health institutes. One of the limita-
tions was the heterogeneity of the population that consti-
tuted the research sample; this could be an important 
factor affecting reliability. Another limitation was that 
the sample size was relatively small because only chil-
dren with physical disabilities were included, although 
the minimum number of participants was 5–10 times the 
number of questions in the validity and reliability studies 
as proposed in the reference study. The final limitation 
was that the children were all recruited from a single 
centre in one city. It can be recommended that future 
studies investigate the discriminant validity of this scale 
by comparing typically developing children with children 
with disabilities.

CONCLUSIONS
The results of this study demonstrated that the Turkish 
translation of CAP-H is a reliable evaluation for children’s 
participation in life requiring hand use. Therefore, phys-
iotherapists, occupational therapists or clinicians can 
safely use the Turkish version of CAP-H in special educa-
tion and rehabilitation centres or clinics to evaluate chil-
dren with physical disabilities aged 4–12 years with respect 
to participation in life with hand use. Furthermore, it was 
seen that hand participation of physically handicapped 

Table 3  Comparison CAP-H between children with physical disabilities and typically developed children

Domain with dimension

X±SD

Z P value*Children with PD Typically developed children

Self-care

 � Participation 77.11±32.11 91.60±9.90 −1.12 0.25

 � Frequency 3.59±1.54 5.11±1.50 −4.83 0

 � Independence 1.64±1.14 3.75±0.39 −8.44 0

 � Desire for change 60.37±45.12 16.28±27.13 −6.57 0

Recreational

 � Participation 60.66±33.11 83.92±15.01 −4.78 0

 � Frequency 2.38±1.34 3.75±0.86 −1.42 0.15

 � Independence 1.51±1.18 3.89±0.28 −6.36 0

 � Desire for change 59.95±31.81 41.32±34.44 −5.94 0

Educational

 � Participation 52.50±39.25 92.31±16.66 −8.97 0

 � Frequency 2.24±1.73 4.34±0.75 −0.51 0.6

 � Independence 1.29±1.31 3.75±0.67 −6.09 0

 � Desire for change 51.89±42.51 27.57±31.22 −2.7 0

Domestic life and community

 � Participation 51.25±39.25 89.82±11.81 −9.72 0

 � Frequency 1.98±1.35 3.86±0.49 −1.54 0

 � Independence 1.27±1.17 3.77±0.41 −4.19 0

 � Desire for change 63.28±36.64 30.80±27.71 −3.25 0

*Mann-Whitney U test.
CAP-H, Children’s Assessment of Participation with Hands; PD, physical disabilities; X, mean.
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children was lower than typically developing children. 
According to these results, rehabilitation can be planned 
to increase hand participation of children with physical 
disabilities at home, school and in the environment.
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