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ABSTRACT

Aims: To determine the factors restricting participation among individuals with cerebral palsy (CP) and evaluate them by the
International Classification of Functioning, Disability and Health for Children and Youth (ICF-CY) version framework.
Methods: In this cross-sectional study individuals were classified according to the Gross Motor Function Classification System
(GMEFCS), Manual Ability Classification System (MACS) and Communication Function Classification System (CFCS). Socio-
demographic information of the individuals (age, height, weight, educational status, place of residence, parental age, educational
status, etc.) was recorded. Activity participation was assessed by the Child and Adolescent Scale of Participation (CASP). The
factors restricting the individual’s participation in the activity were questioned and categorized by the ICF-CY framework.
Results: As the GMFCS, MACS and CFCS levels of individuals increased, the participation scores decreased. There was no
difference between CASP scores, gender and living area (p=0.876, p=0.953). There was a difference between parental education
level, child education level and CASP scores (respectively p=0.037, p=0.000). Body structure and functions (56.4%) were found
to be the most restricting factors for participation from the perspective of the parents.

Conclusion: Interventions for motor deficiencies in individuals with CP and awareness-raising practices to prevent these

individuals from being socially excluded from society may increase participation.
Keywords: Cerebral palsy, social participation, community participation, ICE, environmental factors, personal factors

INTRODUCTION

Cerebral palsy (CP) is a non-progressive, permanent
impairment of the development of posture and movement
that causes activity limitation in the developing fetal or infant
brain and is the most common cause of childhood disability.
In CP, motor disorders are often accompanied by epilepsy
and secondary musculoskeletal problems, as well as sensory,
cognitive, communication and behavioral disorders."?
Population-based studies from around the world show that
prevalence estimates of CP range from 1.5 to 4 per 1000 live
births or children of a defined age range. The global prevalence
of CP is approximately 1.6 per 1000 live births.*

The diagnosis of CP is made after a detailed evaluation by a
physician in the field of pediatric neurology. Birth history is
usually the first suspicious situation, and the diagnosis can
be made with detailed follow-up of the child (delay in motor
milestones, persistence of primitive reflexes, abnormal muscle
tone, abnormal neurological examination, etc.).” Clinical
findings in CP vary according to the affected central nervous
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system region, the size of the defect and the time elapsed
since the defect formation. Spasticity, rigidity, coordination
disorders, involuntary muscle movements, epilepsy and
dysphagia; pulmonary system findings, spinal deformities
such as scoliosis, limitations in joint range of motion, muscle
weakness and contractures are among the clinical findings.®’
In addition to motor disorders, children encounter problems
that affect their problem-solving, communication and
socialization skills. All these problems can negatively affect
the participation of these individuals.®

The International Classification of Functioning, Disability
and Health for Children and Youth (ICF-CY) was derived
from the International Classification of Functioning,
Disability and Health (ICF) (WHO, 2001) to create a common
language, to classify health conditions of individuals and
communities, to expand the scope of research on diseases, and
to be used in the preparation of legislation and environmental
regulations.”® The classification uses a common language
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and terminology to record problems in infancy, childhood
and adolescence; it specifies body structure and function,
limitations in activity and participation, and environmental
factors that are important for children and youth.® Children
with CP experience more and different barriers to accessing
and participating in activities than typically developing
children. In addition, even if they can participate in activities,
the frequency and intensity of their participation are less
than those of typically developing children. In the literature,
among the factors limiting their participation in studies,
there is the fear of injury, including environmental factors, as
well as inadequacies in body structure and functions, and it
is stated that many factors such as the perspective of society
and the child’s self-confidence, can negatively affect children’s
participation.’*?

Recent literature appears to have assessed the activity
participation of individuals with CP. Sahoo et al.® stated that
social participation was limited in children with CP and the
reason for this was the level of motor function. Reedman et
al.? emphasized that the use of a theoretical framework can
facilitate the development and evaluation of appropriately
targeted interventions to improve participation outcomes for
children with CP. Studies have also stated that factorslike pain,
mental level, socio-economic status, and age also influence
individual’s participation. In recent years, the barriers to the
participation of children with CP and the interventions that
canbe made to address these barriers are some of the issues that
have been particularly emphasized.®!*"” The aim of our study,
which was planned based on the literature, is to determine the
factors restricting participation in individuals with CP and
to evaluate them within the ICF-CY framework. It is thought
that determining the factors restricting participation will be a
guide in terms of solution applications for these factors.

The aim of our study, which was planned based on the
literature, was to evaluate the factors limiting participation in
individuals with CP from the perspective of parents within
the framework of ICF-CY. Identifying the factors that limit
participation from the parent perspective will be instructive
in terms of solution interventions for these factors, as well
as in the implementation of interventions to increase the
participation of children and youth.

METHODS
Ethics

Our study was carried out at Bolu Abant Izzet Baysal
University, Faculty of Health Sciences, Department of
Physiotherapy and Rehabilitation. The study was approved
by the Bolu Abant {zzet Baysal University Clinical Researches
Ethics Committee (Date: 08.04.2022, Decision No: 2022/59).
All procedures were carried out in accordance with the ethical
rules and the principles of the Declaration of Helsinki.

Participants

The study was carried out with individuals with CP aged 5 years
and over, who attended special education and rehabilitation
centers and whose families agreed to participate in the study.
The sample size was determined by considering the Child and
Adolescent Scale of Participation (CASP) in a article that was
similar to the purpose of our study as a result of the literature

review.® The sample size was calculated considering each of
the four subgroups in the article and the highest number
of observations was taken into account. Accordingly, the
hypothesis that there would be a large effect size of d=1.70
between the groups and the t-test method in independent
groups was found sufficient to work with at least 45 people
with 90% power and 5% margin of error. G-power 3.1 program
was used for calculation. Data were collected between April
2022 and June 2023. Individuals who had a diagnosis other
than CP and did not volunteer to participate in the study were
excluded from the study. Written informed consent forms
were obtained from all individuals participating in the study

Procedure

A cross-sectional design was used. The socio-demographic
information of the individuals with CP included in the study,
such as age, height, weight, educational status, living area and
age, occupation, educational status of the parent was recorded.
The Gross Motor Function Classification System (GMFCS)."*?
was used for gross motor function (level I: Walks without
limitations, level II: Walks with limitations, level III: Walks
using a hand-held mobility device, level IV: Self-mobility with
limitations, may use powered mobility, level V: Transported
in a manual wheelchair), the Manual Ability Classification
System (MACS)**** for manual ability (level I: Handles objects
easily and successfully, level II: Handles most objects but with
somewhat reduced quality and/or speed of achievement, level
I11: Handles objects with difficulty: needs help to prepare and/
or modify activities, level IV: Handles a limited selection of
easily managed objects in adapted situations, level V: Does
not handle objects and hasseverely limited ability to perform
even simple actions)and the Communication Function
Classification System (CFCS)* for communication skills (level
I: Sends and receives with familiar and unfamiliar partners
effectively and efficiently, Level II: Sends and receives with
familiar and unfamiliar partners but may need extra time,
Level ITI: Sends and receives with familiar partners effectively,
but not with unfamiliar partners, Level IV: Inconsistently
sends and/or receives even with familiar partners, Level V:
Seldom effectively sends and receives, even with familiar
partners) in the classification of individuals. CASP was
requested by the parent/caregiver. After being asked about the
items in each sub-field in the CASP content, if the child does
not participate in the activities in this sub-field or is limited,
the researcher in the demographic data form is based on the
ICF-CY. Among the questions created under the headings
of functions, environmental factors and personal factors,
the reason for the restriction in participation in the activity
was questioned. All assessments were performed by the same
researcher who is a physiotherapist.

Child and Adolescent Scale of Participation (CASP)

CASP is a scale for school-age children (5 years and older) that
measures the extent to which children participate in home,
school, and community activities compared to same-aged
children reported by family caregivers.”> The scale consists
of 20 items and four subsections: 1) Home participation
(6 items), 2) Community participation (4 items), 3) School
participation (5 items) and 4) Home and community living (5
items). CASP also includes 5 open-ended questions that ask
about effective strategies and supports and barriers affecting
participation.***
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Restricting Factors of Participation

Within the scope of the study, a data set was created by the
researchers using the literature on the factors restricting
participation within the ICF-CY framework."!'" Parents/
caregivers were asked to mark the factors that restrict the
individual’s participation as appropriate for the individual.
The frequency distributions of the factors were determined
by performing multiple data analysis in line with the factors
marked by the parent/caregiver. These data were then classified
within the framework of the ICF-CY (Table 1).

Table 1. Frequency distribution of factors restricting participation in

individuals with cerebral palsy

n Percent Percent of cases

BMI 5 0.7% 6.7%

Cardiyovasculer system 6 0.9% 8.0%

Respiratory system 7 1.0% 9.3%

Musculoskeletal system 65  9.6% 86.7%
Urogenital system 7 1.0% 9.3%

Immune system 12 1.8% 16.0%
Gastrointestinal system 7 1.0% 9.3%

Pain 26 3.8% 34.7%
Muscle tone 39 5.8% 52.0%
Level of mobility 57  8.4% 76.0%
Sensory system 28 4.1% 37.3%
Cognitive problems 31 4.6% 41.3%
Language problems 32 47% 42.7%
Visual problems 8 12% 10.7%
Hearing problems 7 1.0% 9.3%

Balance 39 5.8% 52.0%
Lack of parent time 16 2.4% 21.3%
Lack of social acceptance 35 52% 46.7%
Lack of adaptive equipment 31 4.6% 41.3%
Insufficient arrangement of the activity area 34  5.0% 45.3%
Financial restrictions 29 4.3% 38.7%
Transportation restrictions 27 4.0% 36.0%
Lack of activity in the living environment 31 4.6% 41.3%
Lack of knowledge 11 1.6% 14.7%
Weather conditions 4 0.6% 5.3%

Lack of child’s time 12 1.8% 16.0%
Fear of injury 18 2.7% 24.0%
Fear of getting sick 14 21% 18.7%
Lack of self confidence 30 4.4% 40.0%
Loss of motivation 10 1.5% 13.3%
Total 678 100.0% 904.0%

Multiple responses analysis, BMI: Body-mass index

A data set section used by researchers from the literature on
the factors limiting the ICF-CY framework change within
the scope of the study. In the data set, body structure and
characteristics, performance factors and personal factors
within the scope of ICF_CY were shown to the parents in a
table, and parents/caregivers were asked to mark the signs
that indicate that they restrict their own behavior. Frequency
distributions of factors were determined by multiple data
analysis in the proportions marked by parent/caregiver. These

data were then classified within the ICF-CY framework (Table
1). Items that were not marked by parents were not included in
the study results.

Statistical Analysis

The SPSS statistical software version 24 (SPSS Inc, Chicago,
[linois) was used for all analysis. Mean and standard
deviation, percentage and frequency measurements were used
in the evaluation of the descriptive data. In the evaluation of
the obtained data, parametric or nonparametric tests were
performed according to the normality test (Shapiro-Wilk
test). In parametric tests; independent sample T test was used
to compare numerical data in two independent groups, and
one-way ANOVA test was used to test whether there was a
significant difference between the means of more than two
independent groups. Frequency analysis of restricting factors
including multiple response was performed using multiple
response analysis method. Statistically significant level of
p<0.05 was accepted.

RESULTS

A total of 76 individuals with a mean age of 7.77+3.06 were
included in this study. The individuals’ mean height was
114.68+20.77, weight was 25.13+12.01, and body-mass index
(BMI) was 18.37+4.43. The mean age of the parents was
39.64+2.87 (Table 2).

Individuals participated in the study, 40.8% were girls and
59.2% were boys. Most of the individuals (65.8) did not go
to a public school other than the rehabilitation center they
attended, and most of them lived in the city center (84.2%).
Most of the parents (92.1%) of the individuals were housewives
(Table 2).

As the GMFCS, MACS, and CFCS levels of the individuals
included in the study increased, their participation scores
decreased (Figure 1).
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Figure 1. Distribution of individuals’ CASP scores according to GMFCS,
MACS and CFCS

CASP: Child and Adolescent Scale of Participation, GMFCS: Gross Motor Function Classification System,
MACS: Manual Ability Classification System, CFCS: Communication Function Classification System

There was no difference between the CASP scores and gender,
living area (p=0.876, p=0.953). There was a difference between
parental education level, child education level and CASP
scores (Table 3) (p=0.037, p=0.000).

The conditions and percentages that restricted the
participation of the individuals included in the study are given
in Table 1. The most restricting factor for participation was
musculoskeletal system problems (9.6%), followed by mobility
level (8.4%). The least restricting factor for participation
is weather conditions with a rate of 0.6% (Table 1). The
distribution of the factors restricting participation within the
ICF-CY framework is given in Figure 2.
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Table 2. Participant characteristics (n=76)

Characteristics Mean+SD Minimum-maximum
Age (years) 7.77+3.06 5-20
Height (cm) 115.65+21.46 70-165
Weight (kg) 25.13+12.01 13-60
n %
Gender
Male 45 59.2
Female 31 40.8
GMEFCS level
Level 1 10 13.2
Level 2 15 19.7
Level 3 15 19.7
Level 4 16 21.1
Level 5 20 26.3
MACS level
Level 1 8 10.5
Level 2 823 30.3
Level 3 18 23.7
Level 4 12 15.8
Level 5 15 19.7
CFCS level
Level 1 12 15.8
Level 2 16 21.1
Level 3 13 17.1
Level 4 20 26.3
Level 5 15 19.7
Child educational level
Not attending school 50 65.8
Preschool 6 7.9
Primary school 16 21.1
Middle school 4 5.3
Living area
Country 12 15.8
Province 64 84.2
Parental educational level
Primary school 30 39.5
Middle school 19 25.0
High school 19 25.0
University 8 15
Income
No income 1 1.3
Low income 3 3.9
Middle income 59 77.6
High income 13 17.1

SD: Standard deviation, GMFCS: Gross Motor Function Classification System, MACS: Manual

Ability Classification System (MACS), CFCS: Communication Function Classification System

DISCUSSION

This study investigated the factors restricting participation in
individuals with CP from a parent perspective and examined
these factors within the ICF-CY framework. It was revealed
that as the level of motor function worsened in children with

Table 3. Comparison of gender, living area, parental education level, child
education level and CASP scores

CASP P
Gender
Male 48.58+26.73
0.876
Female 43.58+25.53
Living area
Country 33.43+25.92
0.953
Province 49.00+£25.70
Parental educational level
Primary school 39.16+24.29
Middle school 41.77+22.26
0.037*
High school 57.96+30.57
University 58.43+20.41
Child educational level
Not attending school 35.62+20.93
Preschool 59.58+20.68
<0.001*
Primary school 65.70+22.93
Middle school 86.87+14.08
*p<0.05, CASP: Child and Adolescent Scale of Participation
120
o 10,3
33,3 |

80
60 56,4

40

20

Environmental Factors
Body Structure and... Personel Factors

Figure 2. Restricting factors of participation (ICF-CY framework)
ICF-CY: International Classification of Functioning, Disability and Health for Children and Youth

CP, the restriction of participation increased and the most
effective factors in the restriction of participation were body
structure and functions. Within the scope of the study, it
was stated that the factors that support participation in the
open-ended questions of the CASP scale were physiotherapist,
family and motivation, orthotics and assistive devices.

Children with CP have varying degrees of disability in motor
functions. This may negatively affect children’s participation
in activities. Orlin et al.”® stated that the level of participation
at the GMFCS I level was the highest in intensity and diversity
compared to other levels, and that gross motor functions
were a factor affecting the participation of the child with CP.
Nova et al.”” stated that the participation of children with
CP at GMFCS IV and V levels was insufficient compared
to typically developing children, and this situation was
associated with motor disabilities. Participation in physical
activity also requires an adequate level of manual ability
and adequate communication with peers. Alghamdi et al.*
stated that GMFCS and MACS are a factor affecting the
frequency of participation, the children with insufficient
communication skills enjoy the activities less. Mei et al.”
stated that communication limitations have negative effects
on children’s activities and participation, especially in the
areas of relationships and independence. Oeflinger’® stated
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that there is a relationship between ICF-CY parameters, body
structure and functions, activity participation and GMFCS.
Conchar reported that the capacity of physically disabled
individuals to do sports and exercise is hindered by the
physical limitations of their bodies and the difficulties they
experience while performing certain tasks.' Pashmdarfard et
al.*! suggested giving priority to the assessment of motor skills
(gross and fine), which is the most influential of the factors in
all participation domains.In the study, similar to theliterature,
participation scores decreased as the children’s gross motor
function level, manual ability level and communication skills
worsened. From a parent’s perspective, the majority of parents
reported that their child’s activity participation was influenced
by the level of mobility. It is important to take these facts into
account when developing programs to increase participation
in activity and that interventions to support children’s motor
functions can increase their participation.

It has been reported in the literature that parental education
level is associated with physical activity participation in
children with disabilities, high parental education level is a
determinant of participation frequency, and gender is not a
determining factor in participation.**** The participation of
children with higher education levels in the study was higher
and there was no difference between genders. Particularly,
parents with higher education levels may be more conscious
of the benefits of physical activity participation for their
children. Therefore, the higher education level of the parents
may increase the participation of the children.

In recent years, studies of children with CP have focused
on body functions and structures within the ICF-CY
framework to emphasize goals and outcomes related to
activity and participation. Thus, it is aimed to use a common
language. It has been reported that body structure and
functions, personal and environmental factors are factors
that affect the participation of the child, especially in
children with CP.* Earde et al.”” reported the restricting
factors of activity participation (inappropriate design and
facilities, inappropriate transportation, financial problems,
family overprotection, lack of acceptance by family, friends
and society, limited health care, limited education and
introversion of children) in children with cerebral palsy. In
this study, parents stated that the factor that most affected their
children’s participation was deficiencies in body structure
and functions. This factor was followed by environmental
and personal factors. As expected for individuals with CP,
deficiencies in body structure and functions are among the
leading factors affecting the participation dimension, but it is
undeniable that environmental factors and personal factors
also have important effects on participation. It is necessary to
consider environmental and personal factors in interventions
to increase the frequency of participation of individuals
with CP who have various deficiencies in body structure and
functions.

Environmental factors are known to be an important factor
affecting the child’s participation.”®”” Verschucren' stated
that rehabilitation interventions to promote an active
lifestyle must take into account not only personal factors,
but also the child’s interactions with his environment. Law
et al.'” stated that there are many environmental barriers to
recreation, community and school participation in children
with CP. Most of the children included in the study lived in
the province. Some of the parents reported a lack of activity

in the living environment. Although there was no statistical
difference between the living area and the participation scores,
the participation scores of the children living in the province
were higher. It can be said that this situation is because there
are more opportunities to diversify participation in terms of
environmental factors in the province. To ensure participation
in activities in children with physical disabilities such as CP,
varying degrees of adaptation may be required depending on
the level of motor function. In particular, providing inclusive
environments that include these adaptive activities can
increase participation in children with CP.

Individuals with physical disabilities are at greater risk of
rejection and social isolation by their peers." Ding el al.”®
stated that negative community attitudes towards disability
negatively affect participation in young adults with cerebral
palsy. In this study parents reported that the environmental
factor that most affected their children’s participation was
lack of social acceptance. Taub and Greer* stated that children
with physical disabilities value adapted play experiences,
but they are not socially accepted by their peers in these
environments. In this context, raising awareness of typically
developing children and their parents is very important in
increasing participation.

Limitations

The limitation of this study is that the data were collected
from a specific province. For this reason, we recommend that
future studies be conducted with a larger sample size and
involving more regions.

CONCLUSION

This study provided important information on the
identification of restricting factors that limit participation in
individuals with CP. Itis especially important to determine the
factors that restrict participation in individuals and to increase
the participation of individuals by making interventions and
arrangements for these factors. Interventions for the motor
deficiencies of individuals and raising awareness of society
are the situations that should be emphasized the most in
this context. Health and education professionals (especially
physiotherapists, and special education teachers) have very
important duties in the approaches to be made on these
issues. The strength of the study is that it covers children from
all levels of GMFCS, MACS and CFCS.
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