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Abstract: The recent emergence of research on cerebral palsy (CP) in developing countries aims to
improve knowledge on affected children and the utilization of the available services. This study seeks
to describe children with CP in Saudi Arabia and service utilization as per Gross Motor Function
Classification System (GMFCS) levels and geographic regions. A cross-sectional survey of 227 children
with CP (Mean age 6.3, SD 3.9 years) was conducted. Parents reported on children’s demographics,
impairments, and service utilization. Half of the children (n = 113, 49.8%) had ≥3 impairments with
speech, visual and learning impairments being the most frequent. The total number of impairments
differed significantly by GMFCS, F (4, 218) = 8.87, p < 0.001. Most of the children (n = 86, 83.4%) used
2–5 services. Moreover, 139 (62.3%) did not attend school, 147 (65.9%) did not receive occupational
therapy, and only 32 (14.3%) received speech therapy. More children in GMFCS level I did not receive
neurologist services. Profiles of children and services were described by GMFCS and by regions. This
was the first study to describe children with CP and service utilization in Saudi Arabia. Although
many impairments affected the children, there was low utilization of related services. Data on service
utilization and on unmet needs support a comprehensive approach to rehabilitation and the proper
service allocation.

Keywords: cerebral palsy (CP); children; Saudi Arabia; service utilization; GMFCS

1. Introduction

Cerebral palsy (CP) is the most common neurodevelopmental disability in childhood,
with an estimated birth prevalence in high-income countries of 1.6 per 1000 live births [1],
while the estimated prevalence in Arab-speaking countries is 1.8 per 1000 live births [2].
Although CP is mainly a disorder of posture and movement, it encompasses a variety of
sensation, cognition, communication, perception, emotional, and behavioral impairments
leading to functional limitations and participation restrictions of the affected child [3–5].
Therefore, children and their families experience a considerable amount of stress [4,6,7]
and are more likely to face restricted access to health services than those without chronic
illnesses or disabilities [8]. Indeed, children with disabilities face long waiting times leading
to delays in accessing the needed services [9,10].

Guidelines on the provision of quality medical services for children with CP are not
yet conclusive [11,12]. Most of the existing guidelines may not reflect the needs of the child
and family because of decreased child and parent input [11]. However, providing the best
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available services for children with CP first requires the exploration of the characteristics of
these children and their caring families, as well as identifying the existing services. Services
provided for people with CP might vary based on child and family characteristics [13]. In
addition, children in different geographic regions of the same country may receive different
levels of physical therapy services [12].

The level of gross motor functioning in children with CP was shown to be important
in determining the type of services these children receive, as well as influencing parental
needs and concerns [14]. In addition, Al Imam et al. [13] reported that decreased use of
rehabilitation services was significantly associated with being a female child with lower
maternal and parental education, lower family income, hearing impairment, and severe
motor disability (GMFCS III–V). Ryan et al. [15] described patterns of visits to rehabilitation
and medical professionals among ambulatory (GMFCS I-III) young people (10–19 years
old) with CP living in England, and factors associated with service use. They reported
that physical therapists were the most visited professionals, followed by dentists, general
practitioners, occupational therapy, and orthopedic surgeons. Age, GMFCS level, and
speech impairment were identified factors affecting service use.

In Arab-speaking countries, epidemiological data on CP are limited [2,16,17]. In
Jordan, Saleh and Almasri [16] described profiles of children with CP and services and they
covered a wide range of age groups (1–17 years). They reported that spastic CP (74.1%) was
the most common type of CP, with speech and visual impairments reported as the most
common associated impairments. In addition, physical therapy (PT) was the most frequent
service received (90.4%). Factors related to service use in Jordan were related to family
resources, child needs and associated impairments, and satisfaction with services [18].
Mushta et al. [2] conducted a systematic review of research studies on the epidemiology of
CP in Arab-speaking countries (32 studies from 7 Arab countries), which showed spastic
quadriplegia to be the most common type of CP. In this systematic review, only one study
from Iraq reported on services received by children with CP. The aforementioned study by
Mushta et al. [2] highlighted knowledge gaps on CP in Arab-speaking countries.

Saudi Arabia is a country with a population of almost 32 million and a median age
of 22 years (24.5% of the population are children, 61.2% are males [19]). However, a
detailed description of children with CP including impairments and functional limitations
is lacking. Most of the studies on CP in Saudi Arabia were restricted to a certain region
or city [17,20]; or they were mainly concerned with prevalence [21]. The characteristics
of children with CP and the services available to them are areas yet to be explored. This
information is expected to guide policymakers in planning services for children with CP and
their families. Therefore, the aims of this study were (1) to investigate the characteristics
of children with CP (e.g., demographics, associated impairments, and motor function
levels) and their families (e.g., age of parents, education, family income, etc.) in Saudi
Arabia; (2) to describe their service (education, medical, and rehabilitation) utilization
including frequency, intensity, and insurance coverage; and (3) to examine how the medical
and rehabilitation services used differed by Gross Motor Function Classification System
(GMFCS) levels and regions in Saudi Arabia. We hypothesized that the GMFCS level would
affect service use for children with CP in Saudi Arabia. However, for the effect of region,
we have no presumption.

2. Materials and Methods
2.1. Study Design and Ethical Consideration

This was a cross-sectional survey, based on parent interviews as well as child exam-
ination, conducted from February to August 2022. The study protocol followed ethical
approval criteria according to the rules and regulations of the National Committee of
Bioethics (NCBE) in Saudi Arabia with approval from the local Ethics Committee of the
University of Tabuk (UT-175-39-2022).
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2.2. Participants

A sample of convenience (N = 227) from 8 out of 13 provinces in Saudi Arabia (14 cities
in total) of children with a diagnosis of CP and their parents were included in the study.
For simplicity, we grouped the eight provinces into five geographic regions: north, south,
central, east, and west (a common geographic grouping in Saudi Arabia).

Children were included in the study if they had a diagnosis of CP by their pediatric
neurologist and met the criteria of the CP definition approved by the Surveillance of Cere-
bral Palsy in Europe [22]. However, the subtype classification of CP used for this study
followed the Australian registers [23,24] describing tone abnormalities (e.g., spastic, dyski-
netic, hypotonic, etc.) and topography (quadriplegia, diplegia, hemiplegia, and monoplegia).

2.3. Measures
2.3.1. Child and Family Questionnaire

An electronic survey was developed by the research team (modified from a Jordanian
study by Saleh and Almasri [16]) to gather demographic data on children and their families.
Parents reported on their children’s associated health impairments from a list provided to
them (including visual, hearing, speech, nutrition, learning, behavior, attention, epilepsy,
respiratory, musculoskeletal, obesity, and pain problems). Parents were then asked to
indicate whether treatments for the reported impairments were received (yes/no) and the
extent to which each impairment affected the child’s activities of daily living (ADLs) on
a scale of 1 (not at all) to 5 (to an extreme extent). Other information collected included
past medical/surgical history and the school system the child attended. The questionnaire
also collected information on the parents’ educational level, employment, total number of
children in the family, presence of other children with a disability, language used at home,
and overall family income.

2.3.2. The Gross Motor Function Classification System-Expanded and Revised

The Gross Motor Function Classification System—expanded and revised [25–27] is a
valid and reliable classification of child’s self-initiated gross motor functions, such as sitting,
transfers, and mobility. Level I describes a child who walks without limitations, while
level V describes a child who is transported in a manual wheelchair. Interrater reliability
(kappa) was 0.55 for children less than 2 years of age and 0.75 for children 2 to 12 years
of age [25–27]. Test–retest reliability was high (G = 0.79). The positive predictive value
of the GMFCS at 1 to 2 years of age to predict walking by age 12 years was 0.74. The
negative predictive value was 0.90 [25,26]. In this paper, we refer to this classification as
GMFCS. The GMFCS levels for the participating children were determined by well-trained,
criterion-tested pediatric physical therapists.

2.3.3. Services Questionnaire

The electronic survey included questions on the use of specific medical and rehabilita-
tion services, including family medicine, pediatrics, neurology, psychiatry, orthopedics, PT,
occupational therapy (OT), speech therapy, and orthotics. Parents were asked if they had
used these services for their children in the past 12 months (yes/no). If yes, parents were
to report further on the frequency (sessions per year), intensity (the length of each session
in minutes), and coverage of these services (free, private insurance, or payment). For PT,
we also asked about the date of the first PT referral made and date of the first PT session
taken (to calculate the waiting time for PT service). The whole questionnaire (child and
family as well as service questionnaires) was discussed by a committee of three researchers
(Saleh, M.N.; Alharbi, A.; Albalwi, A.) and research physical therapist (Alshahrani, A)
to examine its clarity, comprehensiveness, and face validity. When finalized, it was pilot
tested on 3 families of children with CP. Parents’ and research assistants’ feedback was then
discussed among researchers and no major modifications were needed.
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2.4. Procedure

Twelve research assistants who were physical therapists completed a two-hour training
session conducted to explain the study procedures and measures before commencing with
data collection. A manual explaining the survey questions and measures was prepared
and provided to the RAs as a source of reference during the process of data collection.
The participating families were recruited from public hospitals, except for the eastern
region, where recruitment was from a private center. Research assistants contacted parents
through their child’s physical therapists when they visited the hospital for their regular PT
appointment. The aims, procedure, and expected outcomes of the study were explained and,
if they agreed to participate, parents were provided with written informed consent forms.
Parents (or a proxy) were interviewed by the research assistant to complete the survey and
then the research assistant proceeded to assess the child to determine the GMFCS level and
CP subtypes based on clear descriptions provided to them in the training session.

2.5. Statistical Analyses

The data were analyzed using IBM SPSS version 25 (SPSS Inc., Chicago, IL, USA).
Descriptive analyses, including frequency tables for the demographics and children’s
associated health problems, as well as treatment received for these impairments, were
carried out. The total number of impairments each child had was then computed.

For medical and rehabilitation services, the total number of used services for each
child (as reported by parents) in the past 12 months was calculated, as well as the mean
service frequency and intensity. Moreover, a profile of the participating children (type
of CP and associated health problems) and services provided to them were described by
GMFCS levels. Inferential statistics (ANOVA for comparison of means and Chi-square
for categorical data) were used to examine the associations of a child’s GMFCS level with
impairments and with services (total number of services received). Finally, a second profile
of children and services by regions in Saudi Arabia was conducted to fully describe and
compare the characteristics of children and services by region. Inferential statistics were
also constructed to examine the associations between the region and child’s associated
impairments and services characteristics. A p-value of <0.05 was considered statistically
significant a priori.

3. Results
3.1. Child and Family Characteristics

A sample of convenience (N = 227) of children (age range 6 months–18.2 years, mean
6.3 [SD 3.9] years) and their parents was included in the study. Child and family characteris-
tics were available for all 227 children. Ninety-four children were born prematurely (41.4%).
Table 1 shows the characteristics of participating children. Adolescents were less repre-
sented and there were more males than females.

Table 1. Children’s characteristics (N = 227).

Children Characteristics n (%)

Children’s age groups (years)

Infants and toddlers (0–3) 56 (24.7)
Preschoolers (>3–6) 71 (31.3)
School-age (>6–12) 83 (36.6)

Adolescents (>12–18) 17 (7.5)

Child sex

Male 134 (59.0)
Female 93 (41.0)
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Table 1. Cont.

Children Characteristics n (%)

GMFCS levels

Level I 21 (9.3)
Level II 56 (24.7)
Level III 46 (20.3)
Level IV 52 (22.9)
Level V 52 (22.9)

Predominant motor types and subtypes of
cerebral palsy

Spastic 182 (80.2)
Quadriplegia 66 (29.1)

Diplegia 78 (34.4)
Triplegia 11 (4.8)

Hemiplegia 22 (9.7)
Monoplegia 5 (2.2)

Mixed 7 (3.1)
Hypotonia 19 (8.4)
Athetoid 6 (2.6)

Ataxic 5 (2.2)
Unknown 8 (3.5)

GMFCS: Gross Motor Function Classification System.

Table 2 shows the characteristics of the participating families. More than two-thirds
of families had a total of 2–4 children. In addition, 148 (65.2%) of the families had a
monthly income of between 5000 and 15,000 Saudi Riyals (average income). As for parents’
characteristics, 172 (75.7%) of the mothers were under 41 years old, while 179 (78.8%) of the
fathers were between 31 and 50 years old.

Table 2. Parents’ and family characteristics (N = 227).

Parents’ Characteristics n (%)

Mothers’ age-group (years)

21–30 72 (31.7)
31–40 100 (44.0)
41–50 49 (21.6)
≥51 6 (2.6)

Fathers’ age-group (years)

21–30 19 (8.4)
31–40 108 (47.6)
41–50 71 (31.3)
≥51 29 (12.8)

Mothers’ Educational level

Less than primary school 10 (4.41)
Primary school 18 (7.9)

Intermediate school 16 (7.0)
High school 82 (36.1)

Diploma 17 (7.5)
Bachelor 81 (35.68)
Masters 2 (0.88)

PhD 1 (0.4)
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Table 2. Cont.

Parents’ Characteristics n (%)

Fathers’ Educational level

Less than primary school 5 (2.2)
Primary school 14 (6.2)

Intermediate school 17 (7.5)
High school 83 (36.6)

Diploma 31 (13.7)
Bachelor 71 (31.3)
Masters 5 (2.2)

PhD 1 (0.4)

Mothers’ employment status

Full-time 35 (16.1)
Part-time 5 (2.3)

Not working 187 (81.6)

Fathers’ employment status

Full-time 174 (76.6)
Part-time 9 (4.0)

Not working 44 (19.4)

Total number of children in family *

1 48 (21.1)
2 63 (27. 8)
3 46 (20.3)
4 44 (19.4)
5 18 (7.9)
≥6 8 (3.5)

Other children with disabilities in family

Yes 33 (14.5)
No 194 (85.5)

Family income/month **

≥15,000 37 (16.3)
10,001–15,000 51 (22.5)
5000–10,000 97 (42.7)

<5000 42 (18.5)

Relationship of respondent to the child

Mother 182 (80.2)
Father 37 (16.3)

Both parents 2 (0.8)
Others 6 (2.6)

* Including the participant child, ** Saudi Riyal.

3.2. Children’s Associated Impairments

Thirty-four children (15%) were reported to have no associated impairments. For
the rest of the children, the total number of impairments ranged from one problem
(n = 38, 16.7%) to nine problems (n = 3, 1.3%). In addition, almost half of the children
(n = 113, 49.8%) had three or more associated impairments. Table 3 shows associated
impairments affecting children, the percentage receiving treatments for each impairment
affecting them, and the extent each impairment affecting ADL. Learning and behavior
problems were the highest to affect ADLs; however, less than one third of the children
received treatment for these problems.
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Table 3. Associated impairments and treatments received (N = 227).

Impairment Affected Children
n (%)

Received Treatment
n (%) ADL † Mean (SD)

Speech impairment 124 (54.6) 44 (35.5) 2.21 (1.4)
Visual impairment 87 (38.3) 69 (79.3) 1.38 (1.4)
Learning problems 85 (37.4) 28 (32.9) 2.51 (1.3)
Attention problem 68 (30.0) 23 (33.8) 2.24 (1.2)
Feeding problem 56 (24.7) 36 (64.3) 2.23 (1.3)

Epilepsy disorders 50 (22.0) 47 (94.0) 1.68 (1.3)
Orthopedic conditions 49 (21.6) 35 (71.4) 2.08 (1.4)

Behavior problems 35 (15.4) 8 (22.9) 2.34 (1.4)
Pain 34 (15.0) 21 (61.8) 2.03 (1.3)

Respiratory disease 29 (12.8) 21 (72.4) 2.03 (1.5)
Hearing impairment 13 (5.70) 9 (69.2) 2.15 (1.6)

Obesity 5 (2.20) 0 (00.0) 2.20 (0.8)

ADL: activities of daily living. † Impairment affected ADL on a scale (1: not at all–5: extreme extent).

3.3. Previous Medical and Surgical Treatments

As for previous medical and surgical treatments, 61 (26.9%) of the children had had
Botulinum Toxin A injections, 47 (20.7%) had had tendon release surgery, 16 (7%) had had
serial casting, 7 (3.1%) had had other orthopedic surgeries, 3 (1.3%) had had neurologic
surgery (such as dorsal rhizotomy or shunt), and only one child had a baclofen pump. In
addition, 15 children (6.6%) had eye surgery and 36 (15.9%) were prescribed an Ankle Foot
Orthoses (AFO).

3.4. School and Education

Services information was complete for 223 of children. Regarding school and educa-
tion, 139 (62.3%) participating parents reported that their children did not attend school,
and only one child was reported to attend an early intervention program. Additionally,
11 (4.9%) children were enrolled in kindergarten (governmental or private), 12 (5.4%) at-
tended schools for children with special needs, and 38 (17%) were enrolled in ordinary
governmental or private school settings. The average frequency of special education ses-
sions per year was the highest among all services received (mean 71.75 [SD 70.8], range
10–285 sessions/year). This may be because some children received the service at the school
they were attending, and this gave them the opportunity to access the service almost daily
in the academic year.

3.5. Medical and Rehabilitation Services

For medical and rehabilitation services, 26 (11.7%) of the children had received only
one medical/rehabilitation service in the past 12 months, and 7 (3.1%) received the highest
number of services (6 services) (Table 4). Most of the children (n = 186, 83.4%) used between
2–5 types of medical and rehabilitation services. Specifically, 215 (96.4%) of the children
in the study received PT, while 135 (60.5%) visited a pediatric neurologist, and 88 (39.5%)
a pediatric orthopedist. On the other hand, 147 (65.9%) of the children did not receive
OT services, and only 32 (14.3%) received speech therapy. Moreover, 102 (45.7%) had
orthotic services.

Table 4. Total number of services a child received * (N = 223).

Number of Services n (%)

0 4 (1.8)
1 26 (11.7)

2–3 124 (55.6)
4–5 62 (27.8)

6 7 (3.1)
* As per parent report.
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Of the 215 children who received PT, 72 (33.5%) received the services once a week,
53 (24.7%) twice, and 32 (14.9%) three times a week. OT services which were received
by only 76 (34.1%) children, were mainly once a week (n = 27, 35.5%) or once a month
(n = 30, 39.5%). As for speech therapy, 20 of the 32 (62.5%) children who received the service
received it once per month.

The average length of service session ranged from 29.1 min for neurologist visits
(mean 29.1 [SD 23.6], n = 133) to 74 min for special education sessions (mean 74.2 [SD] 75.1,
n = 24). Furthermore, the average waiting time for the first PT treatment (time difference
between referral to PT and the actual start of sessions) was 1.7 months (SD = 6.6, Range
0–60, n = 212). Most of the participating children (n = 167, 77.8%) received their first PT
session at the time of the referral without waiting.

Services were free for most of the children; for example, 67 of the 88 children (76%)
who received orthopedist services received them free of charge. Free services were also
received by 117 (86.7%) of the 135 children receiving neurologist services, 174 (80.9%) of
the 215 children receiving PT, 68 (89.5%) of the 76 children receiving OT, 29 (90.6%) of the
32 receiving speech therapy, and 74 (72.5%) of the 102 receiving orthotic services. Those
who did not receive free services either paid or had private insurance.

3.6. Profiles of Children and Services by GMFCS and by Region

There was a significant effect of the GMFCS levels on the total number of associated
impairments a child had, F (4, 218) = 8.87, p < 0.001. Children in level I had a mean total
of 1.5 (SD 1.86) associated impairments, while the mean value for children in level V was
4.0 (SD 2.1). However, the type and number of services did not differ as much as per
the GMFCS levels. Table 5 shows the profiles of children and services as per GMFCS
levels. PT, neurologist, and orthotic services were the most commonly used services for
all GMFCS levels. Only neurologist services were significantly associated with GMFCS
[X2 (4, N = 223) = 11.356, p = 0.022)], with more children in level I reported to have not
received neurologist services (z = 2.0, p < 0.05).

Table 5. Characteristics of Children and Services by GMFCS (N = 223).

GMFCS Level I
(n = 21)

II
(n = 56)

III
(n = 46)

IV
(n = 50)

V
(n = 50)

Age, years
Mean (SD) 6.8 (4.1) 6.7 (3.5) 5.1 (2.8) 5.8 (4.3) 6.6 (3.8)

Distribution of CP * n (%) n (%) n (%) n (%) n (%)

Quadriplegia - 5 (8.9) 3(6.5) 19 (38.0) 37 (74.0)
Triplegia - - 4 (8.7) - 2 (4.0)
Diplegia 8 (38.1) 23 (41.1) 29 (63.0) 14 (28.0) 2 (4.0)

Hemiplegia 5 (23.8) 14 (25.0) - - -
Hypotonia 4 (19.0) - 3 (6.5) 6 (12.0) 4 (8.0)
Dyskinetic - - - - 2 (4.0)

Associated impairments **

Speech 5 (23.8) 24 (42.9) 19 (41.3) 28 (56.0) 44 (88.0)
Learning 4 (19.0) 18 (32.1) 14 (30.4) 14 (28.0) 31 (62.0)
Attention 4 (19.0) 14 (25.0) 14 (30.4) 14 (28.0) 18 (36.0

Visual 4 (19.0) 16 (28.6) 20 (43.5) 25 (50.0) 22 (44.0)
Orthopedic 4 (19.0) - - 13 (26.0) 14 (28.0)

Feeding - - - 14 (28.0) 24 (48.0)
Epilepsy - - - - 20 (40.0)

Services received ***

PT 19 (90.5) 54 (96.4) 44 (95.7) 50 (100.0) 48 (96.0)
Orthopedist 12 (57.1) 19 (33.9) 22 (47.8) 22 (44.0) 13 (26.0)
Neurologist 7 (33.3) 31 (55.4) 30 (65.2) 30 (60.0) 37 (74.0)

Orthotics 11 (52.4) 26 (46.4) 22 (47.8) 21 (42.0) 22 (44.0)
OT - 18 (32.1) 17 (37.0) 19 (38.0) 19 (38.0)

* (displays the most common 3 types); ** (displays those with ≥20% except for level I); *** (displays those with ≥25%);
GMFCS: Gross Motor Function Classification System; CP: cerebral palsy; PT: physical therapy; OT: occupational therapy.
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A complete profile of the children’s characteristics and services by the geographic
regions in Saudi Arabia is shown in Table 6. The children did not significantly differ in
some characteristics (sex, age, and GMFCS) as per region. However, Fisher’s Exact test
showed significant associations between region and impairments of learning (p = 0.046),
behavior (p = 0.027), and attention (p = 0.023), as well as pain (p = 0.033).

Table 6. Profile of children and services by region (N = 223).

Region South (N = 51) Center (N = 49) East (N = 28) West (N = 88) North (N = 7)

GMFCS levels
n (%)

I 4 (7.8) 6 (12.2) 6 (21.4) 5 (5.7) 0 (0)

II 16 (31.4) 11 (22.4) 7 (25.0) 21 (23.9) 1 (14.3)

III 10 (19.6) 12 (24.5) 2 (7.1) 20 (22.7) 2 (28.6)

IV 12 (23.5) 11 (22.4) 7 (25.0) 18 (20.5) 2 (28.6)

V 9 (17.6) 9 (18.4) 6 (21.4) 24 (27.3) 2 (28.6)

Age in years mean
(SD) 5.97 (3.7) 5.31 (3.3) 7.54 (5.0) 6.27 (3.4) 7.05 (4.4)

Sex
n (%)

Male 30 (58.8) 29 (59.2) 17 (60.7) 51 (58.0) 4 (57.1)

Female 21 (41.2) 20 (40.8) 11 (39.3) 37 (42.0) 3 (42.9)

Associated
impairments *†

n (%)

Speech 29 (56.9) 20 (40.8) 13 (46.4) 53 (60.2) 5 (71.4)

Visual 16 (31.4) 23 (46.9) 12 (42.9) 31 (35.2) 5 (71.4)

Attention 14 (50.0) 28 (31.8)

Learning 25 (49.0) 11 (39.3) 32 (36.4) 3 (42.9)

Feeding 17 (34.7) 4 (57.1)

Pain 13 (26.5) 7 (25.0)

Orthopedic 10 (35.7) 24 (27.3)

Epilepsy 3 (42.9)

Behavior 7 (25.0) 2 (28.6)

Respiratory 2 (28.6)

Services received *†

n (%)

PT 51 (100.0) 49 (100.0) 23 (82.1) 85 (96.6) 7 (100.0)

Neurologist 31 (60.8) 37 (75.5) 10 (35.7) 51 (58.0) 6 (85.7)

Orthotics 29 (56.9) 25 (51.0) 17 (60.7) 28 (31.8) 3 (42.9)

Orthopedist 15 (29.4) 24 (49.0) 10 (35.7) 35 (39.8) 4 (57.1)

OT 16 (31.4) 17 (34.7) 38 (43.2)

Speech Therapy 3 (42.9)

Total number of
services received **

n (%)

0 0 (0) 0 (0) 3 (10.7) 1 (1.1) 0 (0)

1 8 (15.7) 1 (2.0) 7 (25.0) 10 (11.4) 0 (0)

2–3 27 (52.9) 31 (63.3) 11 (39.3) 52 (59.1) 3 (42.9)

4–6 16 (31.4) 17 (34.7) 7 (25.0) 25 (28.4) 4 (57.1)

* Displays those with >25%; bold text indicates p < 0.5; † Chi-square/Fisher’s Exact test; ** ANOVA; GMFCS:
Gross Motor Function Classification System; PT: physical therapy; OT: occupational therapy.

Many of the medical services received significantly differed from one region to another
as per Fisher’s Exact test. These included neurologist (p = 0.007), orthotics (p = 0.011),
PT (p = 0.003), OT (p = 0.046), and speech therapy (p = 0.024). None of the children in the
Eastern region were reported to have received speech therapy. In the same Eastern region,
more children were reported to have not received neurologist services (z = 2.1, p < 0.05)
and PT (z = 4.0, p < 0.001). Finally, the total number of medical services received differed
significantly by region F (4, 218) = 3.47, p = 0.009. The northern region reported the highest
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mean of 3.6 (SD 1.3, n = 7), while the eastern region reported the lowest (mean 2.3, SD 1.4,
n = 28).

4. Discussion

In this study, we aimed to explore the characteristics of children with CP and service
utilization in Saudi Arabia. Similarly, we sought to examine how services differed accord-
ing to GMFCS levels and regions in Saudi Arabia. To our knowledge, this was the first
study to explore characteristics of children with CP and service utilization in Saudi Arabia.
Most children were of the more severe types of CP (spastic quadriplegia and diplegia).
In addition, almost half of our sample were walkers with different degrees of limitations
(GMFCS levels I–III), and the rest were in GMFCS levels IV and V (more severely limited),
which indicates a fair distribution among motor functional levels. Furthermore, although
more than 75% of children were above three years old, our sample included only 17 adoles-
cents (>12–18 years); therefore, our results may not apply to adolescents with CP. The low
number of participating adolescents may be explained by the low number of adolescents
attending health centers where the sample was obtained. The literature has shown that
as children with disabilities grow up, they receive less health care [16,28–30]. It is worth
noting that the families were of average income, with well-educated, young–middle-aged
parents, reflecting the normal population of Saudi Arabia [19]. PT was the most-used
service in the previous 12 months for almost all children. Our initial hypothesis that service
utilization would differ based on the GMFCS levels was not verified.

4.1. Children with CP and Their Families in Saudi Arabia

Children’s characteristics in this study were comparable with those of other previ-
ous studies. For example, there were more boys than girls, which was reported in other
studies [16,31–36]. Furthermore, spastic CP was the predominant type of CP in the afore-
mentioned studies, and in the present study. Similar to our study, studies from developing
countries included young children (less than 5 years) comprising one third or more of their
samples [13,35,37]. Although many registries consider 5 years of age to be the optimal
age for the confirmation of the diagnosis of CP [22], new scientific evidence now exists
which supports early diagnoses [38–40]). Undoubtedly, early diagnosis will ensure that the
affected child receives CP-specific early intervention. Therefore, although the diagnoses for
some of our young children may not be final, they were already reported to have received
management for CP, which is an advantage. That being said, we recommend follow-up
examinations every 6/12 months to confirm the diagnosis and the GMFCS level for these
children [41].

It is widely known now that although CP is defined as a problem of posture and
movement, affected children experience a variety of associated impairments that are not
motor. In the present study, half of the children had three or more associated impairments
other than motor disorders, with speech and visual problems being the most frequent
impairments. Visual problems received more treatments than speech problems and were
less likely to affect children’s ADL. Other impairments which affected children’s daily
activities and received less treatment were behavior, learning, and attention disorders.
We understand that parents may have overestimated the effect of untreated impairments
on a child’s daily activities; however, clinicians usually pay more attention to motor
problems for these children and overlook other problems, such as behavior, attention,
and speech problems [42]. Failing to address these associated impairments places an
additional burden on the families. The recent literature is now paying attention not only
to motor impairments of CP, but also to associated impairments [5,35,37,43]. Since OT,
speech therapists’, and special educators’ services were reported to have been used less
in our study, we recommend a change of practice. A multidisciplinary approach to the
management of CP will help address all associated problems which are now considered
part of the clinical picture of CP [4]. It is worth noting as well that speech, behavior,
learning, and attention disorders may have affected the children’s integration at school.
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This may explain, at least in part, the decreased access of these children to the school
system. The significant associations between region and impairments of learning, behavior,
attention, and pain are worth more investigations to explore reasons for these differences.
Since we used parents’ reporting, the differences could be related to differences in parents’
awareness of the problem and how to detect it among different regions. The age of the child
(which differed slightly by region) may also have affected the detection of these problems
by parents.

Almost all participating families have only one child with a disability. Parents and
family characteristics did not differ from the normal population of Saudi Arabia. The
mothers of the children in the study were not working (which is a common situation in
Saudi Arabia) and were young (63.2% of the population in Saudi Arabia are younger than
35 years old [19]) and well-educated, and the family received an average income, and had
a small number of children (the average household size in Saudi Arabia is 4.8) [19]. Based
on this, it is expected that the affected children would have more attention and support
from their families, particularly given that most of them live with both parents. However,
it is worth studying the effects of family characteristics on a child’s functional limitations
and service utilization.

4.2. Services for Children with CP in Saudi Arabia

Most of the participating children had spasticity. However, medical and surgical
treatments for spasticity (e.g., baclofen, Botulinum Toxin A, dorsal rhizotomy, etc.) were not
used very often. Nonetheless, Botulinum Toxin A treatment was the spasticity treatment
most often used. The effectiveness of Botulinum Toxin A in the management of CP is still
not conclusive [44–46]. Therefore, we recommend assessing the short- and long-term effects
of its use for children in Saudi Arabia before adopting it as a regular treatment.

The number of children attending school (including preschool and kindergarten)
was considerably low. More than half of our sample were under 6 years old, and this
may, in part, explain the results. However, since more than 75% of them were above
three years old and half of our sample were of GMFCS levels I–III (walkers with different
degrees of limitations), we think that these children should be enrolled in the school
system (including early intervention programs). Reasons for not being in schools could
be related to environmental barriers, child factors, or family resources. Colver et al. [47]
reported that children suffering from CP with impaired walking ability had less access to
the physical environment and transport when compared to other children. In our study,
associated problems, which may relate to education and school, appeared to be common
among children of all GMFCS levels. These include visual, learning, attention, and speech
problems. Many parents reported that their children did not receive treatment for these
problems, which may have contributed to decreased access to school and other educational
services. Further research is needed for a deeper exploration of why children with CP did
not attend schools. The findings can contribute to making the Saudi educational programs
and systems more accessible to children with disabilities.

PT services were the most-used service across GMFCS levels and across regions. The
mean waiting time for the first PT session was almost the same as the mean reported by
a Jordanian study conducted by Saleh and Almasri [16], which was 1.02 [SD 2.9] months.
However, it is lower than the waiting times reported in by Feldman et al. [9], with a mean
of 129.4 [SD 51.6] days, and by Grilli et al. [10], with a mean of 6.6 [SD 5.1] months. The
short or lack of waiting time for children to receive their first PT session in Saudi Arabia
is an interesting finding and is expected to have a positive impact on outcomes for these
children. Further research is needed to address factors leading to decreased waiting time in
Saudi Arabia compared to other parts of the world [9,10].

As expected, children with different GMFCS levels reported different impairments.
The common associated impairments for all levels of GMFCS included speech, visual,
attention, and learning problems. However, certain problems, such as feeding and or-
thopedic problems, as well as epilepsy disorders, appeared to be more ubiquitous in the
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levels deemed to have greater severity (IV and V). It is worth noting that regardless of the
type of impairment, PT, neurologist, and orthotic services were the highest services used
by most of the children across GMFCS levels. These findings may indicate that medical
and rehabilitation services were accessible to all children regardless of their functional
limitations, which are positive and encouraging findings. However, some services were not
sufficiently used as needed, such as OT and speech therapy. The reasons for the decreased
utilization of these services by children with CP need to be further explored. In addition,
more research is needed on how to make these services more accessible to these children.

In general, health services were provided free of charge most of the time and were
available in almost all regions (with a few exceptions, such as occupational therapy and
speech therapy). Our findings prove the health system’s success in providing these services
across the entire country. Some differences in service use in the northern region may be
explained by the small sample size in this region. Additionally, children from the eastern
region were all recruited from private settings, which may explain their decreased use of
many services.

There are some limitations that need to be considered when trying to interpret our
results. Our sample included children who are under 5 years old, as we took a sample
of convenience of children attending hospitals. Therefore, the results may not apply to
adolescents (12–18 years). In addition, we used parent report in the present study to
collect demographics and services data, while CP classification and type were assessed
by experienced physical therapists. Parent reporting is used widely in CP research and
registers [13,24]; however, we understand that it may be affected by recall bias or overes-
timation. Finally, this study covered many provinces in Saudi Arabia that represent the
five geographic regions. The largest region by population size is the central region (which
includes the capital city), followed by the western region, then the Eastern [19]. We aimed
to recruit a number of participants from each region that is proportionate to its population
size. However, the east and north regions were less represented because we were not able
to recruit enough research assistants in these regions. Thus, the results may not fully apply
to the aforementioned regions. Nevertheless, the study sample was adequate to give a clear
vision of the characteristics of children in Saudi Arabia and their use of services.

4.3. Implication for Practice

Management for children with CP needs to be comprehensive and multidisciplinary.
Addressing non-motor impairments is essential to reduce its effect on ADLs and school
integration. Similarly, planning individualized management for each child based on
his/her motor and non-motor impairments may support the provision of quality and
efficient services.

5. Conclusions

This study was the first to explore the characteristics of children with CP in Saudi
Arabia and the services delivered. Our children’s characteristics and associated impair-
ments did not differ by GMFCS. However, there were many gaps in service delivery that
need to be addressed. Associated impairments for children with CP need to be addressed,
along with motor problems, with adequate facilitation of the use of OT, speech therapy,
and educational services as needed. Data on service use and on unmet needs for children
may support the proper and efficient allocation of services to maximize benefits to children
and provide more comprehensive rehabilitation services.

Author Contributions: Conceptualization, M.N.S., A.A. (Ahmad Alharbi), A.A. (Abdulaziz Albalwi),
S.A. and N.A.; Formal analysis, M.N.S.; Funding acquisition, M.N.S., A.A. (Ahmad Alharbi), A.A.
(Abdulaziz Albalwi), S.A. and M.A.; Investigation, M.N.S., A.A. (Ahmad Alharbi), A.A. (Abdulaziz
Albalwi) and A.A. (Abdulaziz Alshahrani); Methodology, M.N.S., A.A. (Ahmad Alharbi), A.A.
(Abdulaziz Albalwi), M.A. and N.A.; Project administration, M.N.S. and A.A. (Abdulaziz Alshahrani);
Resources, M.N.S., A.A. (Ahmad Alharbi), A.A. (Abdulaziz Albalwi) and S.A.; Software, A.A. (Ahmad
Alharbi); Supervision, M.N.S. and A.A. (Abdulaziz Alshahrani); Validation, M.N.S., A.A. (Ahmad



Healthcare 2023, 11, 2690 13 of 15

Alharbi), A.A. (Abdulaziz Albalwi), A.A. (Abdulaziz Alshahrani) and B.A.B.; Visualization, B.A.B.;
Writing—original draft, M.N.S.; Writing—review & editing, A.A. (Ahmad Alharbi), A.A. (Abdulaziz
Albalwi), S.A., M.A., A.A. (Abdulaziz Alshahrani), B.A.B. and N.A. All authors have read and agreed
to the published version of the manuscript.

Funding: Funding of this study was granted by the Deanship of Scientific Research at University
of Tabuk, Tabuk, Saudi Arabia, research No. (S-1442-0166-).“This work has been carried out during
sabbatical leave granted to the author (Maysoun Saleh) from the University of Jordan during the
academic year 2021–2022”.

Institutional Review Board Statement: The study protocol followed ethical approval criteria accord-
ing to the rules and regulations of the National Committee of Bioethics (NCBE) in Saudi Arabia, with
approval from the local Ethics Committee of the University of Tabuk (UT-175-39-2022).

Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.

Data Availability Statement: Restrictions apply to the datasets: The datasets presented in this article
are not readily available for ethical and patient privacy considerations. Requests to access the datasets
should be directed to the corresponding author (MS).

Acknowledgments: The authors extend their appreciation to the Deanship of Scientific Research at
University of Tabuk for funding this work through research No. (S-1442-0166-). “This work has been
carried out during sabbatical leave granted to the author (Maysoun Saleh) from the University of
Jordan during the academic year 2021–2022”.

Conflicts of Interest: The authors declare no conflict of interest.

References
1. McIntyre, S.; Goldsmith, S.; Webb, A.; Ehlinger, V.; Hollung, S.J.; McConnell, K.; Arnaud, C.; Smithers-Sheedy, H.; Oskoui, M.;

Khandaker, G.; et al. Global Prevalence of Cerebral Palsy: A Systematic Analysis. Dev. Med. Child Neurol. 2022, 64, 1494–1506.
[CrossRef] [PubMed]

2. Mushta, S.M.; King, C.; Goldsmith, S.; Smithers-Sheedy, H.; Badahdah, A.-M.; Rashid, H.; Badawi, N.; Khandaker, G.; McIntyre,
S. Epidemiology of Cerebral Palsy among Children and Adolescents in Arabic-Speaking Countries: A Systematic Review and
Meta-Analysis. Brain Sci. 2022, 12, 859. [CrossRef] [PubMed]

3. Parkes, J.; Hill, N. The Needs of Children and Young People with Cerebral Palsy. Paediatr. Care 2010, 22, 14–19. [CrossRef]
4. Rosenbaum, P.; Paneth, N.; Leviton, A.; Goldstein, M.; Bax, M.; Damiano, D.; Dan, B.; Jacobsson, B. A Report: The Definition and

Classification of Cerebral Palsy April 2006. Dev. Med. Child Neurol. Suppl. 2007, 109, 8–14. [PubMed]
5. Hollung, S.J.; Bakken, I.J.; Vik, T.; Lydersen, S.; Wiik, R.; Aaberg, K.M.; Andersen, G.L. Comorbidities in Cerebral Palsy: A Patient

Registry Study. Dev. Med. Child Neurol. 2020, 62, 97–103. [CrossRef] [PubMed]
6. Wanamaker, C.E.; Glenwick, D.S. Stress, Coping, and Perceptions of Child Behavior in Parents of Preschoolers with Cerebral

Palsy. Rehabil. Psychol. 1998, 43, 297–312. [CrossRef]
7. Shelly, A.; Davis, E.; Waters, E.; Mackinnon, A.; Reddihough, D.; Boyd, R.; Reid, S.; Graham, H.K. The Relationship between

Quality of Life and Functioning for Children with Cerebral Palsy. Dev. Med. Child Neurol. 2008, 50, 199–203. [CrossRef] [PubMed]
8. Beatty, P.W.; Hagglund, K.J.; Neri, M.T.; Dhont, K.R.; Clark, M.J.; Hilton, S.A. Access to Health Care Services among People with

Chronic or Disabling Conditions: Patterns and Predictors. Arch. Phys. Med. Rehabil. 2003, 84, 1417–1425. [CrossRef]
9. Feldman, D.E.; Champagne, F.; Korner-Bitensky, N.; Meshefedjian, G. Waiting Time for Rehabilitation Services for Children with

Physical Disabilities. Child Care Health Dev. 2002, 28, 351–358. [CrossRef]
10. Grilli, L.; Feldman, D.E.; Swaine, B.; Gosselin, J.; Champagne, F.; Pineault, R. Wait Times for Paediatric Rehabilitation. Healthc.

Policy 2007, 2, e171-87. [CrossRef]
11. Hayles, E.; Jones, A.; Harvey, D.; Plummer, D.; Ruston, S. Delivering Healthcare Services to Children with Cerebral Palsy and

Their Families: A Narrative Review. Health Soc. Care Community 2015, 23, 242–251. [CrossRef] [PubMed]
12. Kaminker, M.K.; Chiarello, L.A.; Smith, J.A.C. Decision Making for Physical Therapy Service Delivery in Schools: A Nationwide

Analysis by Geographic Region. Pediatr. Phys. Ther. 2006, 18, 204–213. [CrossRef] [PubMed]
13. Al Imam, M.H.; Jahan, I.; Das, M.C.; Muhit, M.; Smithers-Sheedy, H.; McIntyre, S.; Badawi, N.; Khandaker, G. Rehabilitation

Status of Children with Cerebral Palsy in Bangladesh: Findings from the Bangladesh Cerebral Palsy Register. PLoS ONE 2021,
16, e0250640. [CrossRef] [PubMed]

14. Palisano, R.J.; Almarsi, N.; Chiarello, L.A.; Orlin, M.N.; Bagley, A.; Maggs, J. Family Needs of Parents of Children and Youth with
Cerebral Palsy. Child Care Health Dev. 2010, 36, 85–92. [CrossRef] [PubMed]

15. Ryan, J.M.; Lavelle, G.; Theis, N.; Kilbride, C.; Noorkoiv, M. Patterns of Health Service Use Among Young People with Cerebral
Palsy in England. Front. Neurol. 2021, 12, 659031. [CrossRef] [PubMed]

16. Saleh, M.; Almasri, N.A. Cerebral Palsy in Jordan: Demographics, Medical Characteristics, and Access to Services. Child. Health
Care 2017, 46, 49–65. [CrossRef]

https://doi.org/10.1111/dmcn.15346
https://www.ncbi.nlm.nih.gov/pubmed/35952356
https://doi.org/10.3390/brainsci12070859
https://www.ncbi.nlm.nih.gov/pubmed/35884667
https://doi.org/10.7748/paed.22.4.14.s24
https://www.ncbi.nlm.nih.gov/pubmed/17370477
https://doi.org/10.1111/dmcn.14307
https://www.ncbi.nlm.nih.gov/pubmed/31273772
https://doi.org/10.1037/0090-5550.43.4.297
https://doi.org/10.1111/j.1469-8749.2008.02031.x
https://www.ncbi.nlm.nih.gov/pubmed/18215191
https://doi.org/10.1016/S0003-9993(03)00268-5
https://doi.org/10.1046/j.1365-2214.2002.00284.x
https://doi.org/10.12927/hcpol.2007.18681
https://doi.org/10.1111/hsc.12121
https://www.ncbi.nlm.nih.gov/pubmed/25175322
https://doi.org/10.1097/01.pep.0000229863.59688.77
https://www.ncbi.nlm.nih.gov/pubmed/16912641
https://doi.org/10.1371/journal.pone.0250640
https://www.ncbi.nlm.nih.gov/pubmed/33939721
https://doi.org/10.1111/j.1365-2214.2009.01030.x
https://www.ncbi.nlm.nih.gov/pubmed/19961501
https://doi.org/10.3389/fneur.2021.659031
https://www.ncbi.nlm.nih.gov/pubmed/34054701
https://doi.org/10.1080/02739615.2015.1124770


Healthcare 2023, 11, 2690 14 of 15

17. Al-Rajeh, S.; Bademosi, O.; Awada, A.; Ismail, H.; Al-Shammasi, S.; Dawodu, A. Cerebral Palsy in Saudi Arabia: A Case-Control
Study of Risk Factors. Dev. Med. Child Neurol. 2008, 33, 1048–1052. [CrossRef] [PubMed]

18. Almasri, N.A.; Dunst, C.J.; Saleh, M.; Okasheh, R. Determinants of Utilization of Health Services Provided for Children with
Cerebral Palsy in Jordan. J. Dev. Phys. Disabil. 2019, 31, 205–217. [CrossRef]

19. Saudi Census. Available online: https://portal.saudicensus.sa/portal (accessed on 1 July 2023).
20. Al-Asmari, A.; Al Moutaery, K.; Akhdar, F.; Al Jadid, M. Cerebral Palsy: Incidence and Clinical Features in Saudi Arabia. Disabil.

Rehabil. 2006, 28, 1373–1377. [CrossRef]
21. Al Salloum, A.A.; El Mouzan, M.I.; Al Omar, A.A.; Al Herbish, A.S.; Qurashi, M.M. The Prevalence of Neurological Disorders in

Saudi Children: A Community-Based Study. J. Child Neurol. 2011, 26, 21–24. [CrossRef]
22. Cans, C. Surveillance of Cerebral Palsy in Europe: A Collaboration of Cerebral Palsy Surveys and Registers. Dev. Med. Child

Neurol. 2000, 42, 816–824. [CrossRef]
23. Reid, S.M.; Carlin, J.B.; Reddihough, D.S. Distribution of Motor Types in Cerebral Palsy: How Do Registry Data Compare? Dev.

Med. Child Neurol. 2011, 53, 233–238. [CrossRef] [PubMed]
24. Goldsmith, S.; McIntyre, S.; Smithers-Sheedy, H.; Blair, E.; Cans, C.; Watson, L.; Yeargin-Allsopp, M. An International Survey of

Cerebral Palsy Registers and Surveillance Systems. Dev. Med. Child Neurol. 2016, 58, 11–17. [CrossRef] [PubMed]
25. Palisano, R.J.; Rosenbaum, P.; Bartlett, D.; Livingston, M.H. Content Validity of the Expanded and Revised Gross Motor Function

Classification System. Dev. Med. Child Neurol. 2008, 50, 744–750. [CrossRef] [PubMed]
26. Rosenbaum, P.L.; Palisano, R.J.; Bartlett, D.J.; Galuppi, B.E.; Russell, D.J. Development of the Gross Motor Function Classification

System for Cerebral Palsy. Dev. Med. Child Neurol. 2008, 50, 249–253. [CrossRef]
27. Wood, E.; Rosenbaum, P. The Gross Motor Function Classification System for Cerebral Palsy: A Study of Reliability and Stability

over Time. Dev. Med. Child Neurol. 2000, 42, S0012162200000529. [CrossRef]
28. Young, N.L.; Gilbert, T.K.; McCormick, A.; Ayling-Campos, A.; Boydell, K.; Law, M.; Fehlings, D.L.; Mukherjee, S.; Wedge, J.H.;

Williams, J.I. Youth and Young Adults With Cerebral Palsy: Their Use of Physician and Hospital Services. Arch. Phys. Med.
Rehabil. 2007, 88, 696–702. [CrossRef]

29. Majnemer, A.; Shikako-Thomas, K.; Lach, L.; Shevell, M.; Law, M.; Schmitz, N.; Poulin, C. Rehabilitation Service Utilization in
Children and Youth with Cerebral Palsy. Child Care Health Dev. 2014, 40, 275–282. [CrossRef]

30. Ng, S.; Dinesh, S.; Tay, S.; Lee, E. Decreased Access to Health Care and Social Isolation among Young Adults with Cerebral Palsy
after Leaving School. J. Orthop. Surg. 2003, 11, 80–89. [CrossRef]

31. Rouabhi, A.; Husein, N.; Dewey, D.; Letourneau, N.; Daboval, T.; Oskoui, M.; Kirton, A.; Shevell, M.; Dunbar, M.J.; Canadian
Cerebral Palsy Registry. Development of a Bedside Tool to Predict the Diagnosis of Cerebral Palsy in Term-Born Neonates. JAMA
Pediatr. 2023, 177, 177–186. [CrossRef]

32. Westbom, L.; Hagglund, G.; Nordmark, E. Cerebral Palsy in a Total Population of 4–11 Year Olds in Southern Sweden. Prevalence
and Distribution According to Different CP Classification Systems. BMC Pediatr. 2007, 7, 41. [CrossRef] [PubMed]

33. Wichers, M.; Hilberink, S.; Roebroeck, M.; van Nieuwenhuizen, O.; Stam, H. Motor Impairments and Activity Limitations in
Children with Spastic Cerebral Palsy: A Dutch Population-Based Study. J. Rehabil. Med. 2009, 41, 367–374. [CrossRef] [PubMed]

34. Yeargin-Allsopp, M.; Van Naarden Braun, K.; Doernberg, N.S.; Benedict, R.E.; Kirby, R.S.; Durkin, M.S. Prevalence of Cerebral
Palsy in 8-Year-Old Children in Three Areas of the United States in 2002: A Multisite Collaboration. Pediatrics 2008, 121, 547–554.
[CrossRef]

35. Khandaker, G.; Muhit, M.; Karim, T.; Smithers-Sheedy, H.; Novak, I.; Jones, C.; Badawi, N. Epidemiology of Cerebral Palsy in
Bangladesh: A Population-based Surveillance Study. Dev. Med. Child Neurol. 2019, 61, 601–609. [CrossRef] [PubMed]

36. Howard, J.; Soo, B.; Graham, H.K.; Boyd, R.N.; Reid, S.; Lanigan, A.; Wolfe, R.; Reddihough, D.S. Cerebral Palsy in Victoria:
Motor Types, Topography and Gross Motor Function. J. Paediatr. Child Health 2005, 41, 479–483. [CrossRef]

37. Chaudhary, S.; Bhatta, N.K.; Poudel, P.; Agrawal, J.; Kalawar, R.P.S.; Jayswal, J.P. Profile of Children with Cerebral Palsy at a
Tertiary Hospital in Eastern Nepal. BMC Pediatr. 2022, 22, 415. [CrossRef] [PubMed]

38. Te Velde, A.; Morgan, C.; Novak, I.; Tantsis, E.; Badawi, N. Early Diagnosis and Classification of Cerebral Palsy: An Historical
Perspective and Barriers to an Early Diagnosis. J. Clin. Med. 2019, 8, 1599. [CrossRef] [PubMed]

39. Te Velde, A.; Tantsis, E.; Novak, I.; Badawi, N.; Berry, J.; Golland, P.; Korkalainen, J.; McMurdo, R.; Shehata, R.; Morgan, C. Age of
Diagnosis, Fidelity and Acceptability of an Early Diagnosis Clinic for Cerebral Palsy: A Single Site Implementation Study. Brain
Sci. 2021, 11, 1074. [CrossRef]

40. Boychuck, Z.; Bussières, A.; Goldschleger, J.; Majnemer, A. Age at Referral for Diagnosis and Rehabilitation Services for Cerebral
Palsy: A Scoping Review. Dev. Med. Child Neurol. 2019, 61, 908–914. [CrossRef]

41. Almasri, N.A.; Saleh, M.; Abu-Dahab, S.; Malkawi, S.H.; Nordmark, E. Development of a Cerebral Palsy Follow-up Registry in
Jordan (CPUP-Jordan). Child Care Health Dev. 2018, 44, 131–139. [CrossRef]

42. Baxter, P. Comorbidities of Cerebral Palsy Need More Emphasis—Especially Pain. Dev. Med. Child Neurol. 2013, 55, 396. [CrossRef]
[PubMed]

43. Andrews, C.; Kakooza-Mwesige, A.; Almeida, R.; Swartling Peterson, S.; Wabwire-Mangen, F.; Eliasson, A.-C.; Forssberg, H.
Impairments, Functional Limitations, and Access to Services and Education for Children with Cerebral Palsy in Uganda: A
Population-based Study. Dev. Med. Child Neurol. 2020, 62, 454–462. [CrossRef] [PubMed]

https://doi.org/10.1111/j.1469-8749.1991.tb14826.x
https://www.ncbi.nlm.nih.gov/pubmed/1778341
https://doi.org/10.1007/s10882-018-9629-6
https://portal.saudicensus.sa/portal
https://doi.org/10.1080/09638280600638083
https://doi.org/10.1177/0883073810371510
https://doi.org/10.1111/j.1469-8749.2000.tb00695.x
https://doi.org/10.1111/j.1469-8749.2010.03844.x
https://www.ncbi.nlm.nih.gov/pubmed/21166669
https://doi.org/10.1111/dmcn.12999
https://www.ncbi.nlm.nih.gov/pubmed/26781543
https://doi.org/10.1111/j.1469-8749.2008.03089.x
https://www.ncbi.nlm.nih.gov/pubmed/18834387
https://doi.org/10.1111/j.1469-8749.2008.02045.x
https://doi.org/10.1111/j.1469-8749.2000.tb00093.x
https://doi.org/10.1016/j.apmr.2007.03.005
https://doi.org/10.1111/cch.12026
https://doi.org/10.1177/230949900301100116
https://doi.org/10.1001/jamapediatrics.2022.5177
https://doi.org/10.1186/1471-2431-7-41
https://www.ncbi.nlm.nih.gov/pubmed/18053264
https://doi.org/10.2340/16501977-0339
https://www.ncbi.nlm.nih.gov/pubmed/19363571
https://doi.org/10.1542/peds.2007-1270
https://doi.org/10.1111/dmcn.14013
https://www.ncbi.nlm.nih.gov/pubmed/30394528
https://doi.org/10.1111/j.1440-1754.2005.00687.x
https://doi.org/10.1186/s12887-022-03477-x
https://www.ncbi.nlm.nih.gov/pubmed/35831826
https://doi.org/10.3390/jcm8101599
https://www.ncbi.nlm.nih.gov/pubmed/31623303
https://doi.org/10.3390/brainsci11081074
https://doi.org/10.1111/dmcn.14034
https://doi.org/10.1111/cch.12527
https://doi.org/10.1111/dmcn.12137
https://www.ncbi.nlm.nih.gov/pubmed/23574476
https://doi.org/10.1111/dmcn.14401
https://www.ncbi.nlm.nih.gov/pubmed/31762018


Healthcare 2023, 11, 2690 15 of 15

44. Multani, I.; Manji, J.; Hastings-Ison, T.; Khot, A.; Graham, K. Botulinum Toxin in the Management of Children with Cerebral
Palsy. Pediatr. Drugs 2019, 21, 261–281. [CrossRef] [PubMed]

45. Narayanan, U.G. Management of Children with Ambulatory Cerebral Palsy. J. Pediatr. Orthop. 2012, 32 (Suppl. 2), S172–S181.
[CrossRef] [PubMed]

46. Ryll, U.; Bastiaenen, C.; De Bie, R.; Staal, B. Effects of Leg Muscle Botulinum Toxin A Injections on Walking in Children with
Spasticity-Related Cerebral Palsy: A Systematic Review. Dev. Med. Child Neurol. 2011, 53, 210–216. [CrossRef] [PubMed]

47. Colver, A.F.; Dickinson, H.O.; Parkinson, K.; Arnaud, C.; Beckung, E.; Fauconnier, J.; Marcelli, M.; Mcmanus, V.; Michelsen,
S.I.; Parkes, J.; et al. Access of Children with Cerebral Palsy to the Physical, Social and Attitudinal Environment They Need: A
Cross-Sectional European Study. Disabil. Rehabil. 2011, 33, 28–35. [CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.1007/s40272-019-00344-8
https://www.ncbi.nlm.nih.gov/pubmed/31257556
https://doi.org/10.1097/BPO.0b013e31825eb2a6
https://www.ncbi.nlm.nih.gov/pubmed/22890458
https://doi.org/10.1111/j.1469-8749.2010.03890.x
https://www.ncbi.nlm.nih.gov/pubmed/21291464
https://doi.org/10.3109/09638288.2010.485669

	Introduction 
	Materials and Methods 
	Study Design and Ethical Consideration 
	Participants 
	Measures 
	Child and Family Questionnaire 
	The Gross Motor Function Classification System-Expanded and Revised 
	Services Questionnaire 

	Procedure 
	Statistical Analyses 

	Results 
	Child and Family Characteristics 
	Children’s Associated Impairments 
	Previous Medical and Surgical Treatments 
	School and Education 
	Medical and Rehabilitation Services 
	Profiles of Children and Services by GMFCS and by Region 

	Discussion 
	Children with CP and Their Families in Saudi Arabia 
	Services for Children with CP in Saudi Arabia 
	Implication for Practice 

	Conclusions 
	References

