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Abstract: The care of children with cerebral palsy (CP) requires a complex system of care that is
not only dependent on health care resources, but is also strongly influenced by social and cultural
attributes. Hence, it is important to explore the understanding and practices of caregivers within a
regional perspective. This study was conducted to investigate the knowledge, attitude, and behavior
(KAB) of parents with children diagnosed with CP in Saudi Arabia. A cross sectional survey was
conducted on the caregivers of children with CP admitted for inpatient rehabilitation between October
2023 to January 2024. A total of 216 caregivers participated in this survey. About 82.9% of caregivers
were the mothers of CP children, half (50.5%) were <36 years old, 53.7% were highly educated,
and 89.2% lived in urban areas. More than half of the participants (57.7%) owned their homes.
Regarding children, spastic quadriplegia was the most common type (46.3% of cases). Overall, the
participants recorded good values for all variables for KAB. The mean value for attitude was higher
(2.67 £ 0.20) when compared to behavior (2.49 % 0.36) and knowledge (2.46 + 0.25). Participants who
had children with spastic quadriplegia CP reported lower behavior scores than their peers. Strategies
with a special emphasis on improving the behaviors of caregivers for children with quadriplegia
need to be adapted. Similarly, the living situations of families need to be taken into consideration
given its significant association with the attitude of caregivers. A considerable lack of knowledge in
handling emergency situations by caregivers signifies a gap in care, which could have potentially
life-threatening consequences.

Keywords: cerebral palsy; caregivers; knowledge; attitude; behavior; Saudi Arabia

1. Introduction

Cerebral palsy (CP) is a permanent and non-progressive disorder that occurs within the
developing fetal or infant brain. It is one of the most common causes of physical disability,
and it is often associated with motor disorders, which are accompanied by disturbances to
sensation, perception, cognition, and communication [1]. Depending upon the severity of
impairments, children may have complications like spasticity, contractures, scoliosis, joint
dislocations, skin breakdown, aspiration pneumonia, malnutrition, dental problems, low
bone mass, epilepsy, psychological problems, and bowel and bladder complications [2].
This, in turn, affects their activities of daily living and mobility, and it can limit their social
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integration. Not only is the patient is affected, but there is also a considerable impact on
families and caregivers [3-6]. The effects are reciprocal. For children with CP who are
dependent on others, the awareness, knowledge, and behavior of caregivers can profoundly
impact their care. This emphasizes the need for a family-centered approach. It is one of
the most important strategies in pediatric rehabilitation as it actively acknowledges and
addresses family member concerns in a holistic manner [3].

Previous studies have shown that the severity of disability influences the needs of the
families in looking after their children with CP [7-12]. The level of the child’s functional
ability is usually classified using the Gross Motor Functional Classification System (GM-
FCS) [13]. When compared to GMFCS Levels I, II and 111, children with GMFCS Levels IV
and V are highly dependent and require additional health care resources and higher medi-
cation cost [14]. The management of CP often requires specialized medical, rehabilitative,
social, and educational services in order to deliver better outcomes [15]. The support and
involvement of families and the surrounding community are crucial for their long-term
well-being and integration into society [16,17]. Families of children with CP, particularly
the parents who serve as caregivers, play a pivotal role in facilitating the developmental
milestones of children with CP. Socioeconomic status, marital discord, and other parental
responsibilities can impact the care of children with CP. Furthermore, the level of under-
standing of parents about CP affects the care continuum [18,19]. A thorough understanding
of CP and its associated impairments can foster positive attitudes and exhibit constructive
behaviors [20].

The prevalence of CP in Saudi Arabia has been estimated to range from 1.6—4.3 per
thousand live births [21]. Various international studies have explored the knowledge,
attitude, and behavior (KAB) of caregivers toward the care of children with CP [22-28];
however, the local data in this regard are lacking [29-31]. The care of children with CP
requires a complex system of care that is not only dependent on health care resources,
but is also strongly influenced by social and cultural attributes. Hence, it is important
to explore the understanding and practices of caregivers within a regional perspective.
Since Saudi Arabia shares similar social, cultural, and religious practices attributes with
many neighboring countries in the Middle East, the findings of this study can also help to
optimize the care of CP children in this part of the world.

The objective of this study was to investigate the knowledge, attitude, and behavior of
parents with children diagnosed with CP in Saudi Arabia.

2. Materials and Methods
2.1. Type

This is a cross sectional hospital-based study that was conducted in accordance with
patient acceptance.

2.2. Setting and Participants

The caregivers’ knowledge, attitude, and behavior were assessed using a questionnaire
that was developed and validated at Sultan Bin Abdulaziz Humanitarian City (SBHC).
Children aged 1-14 years with a confirmed diagnosis of CP according to the International
Classification of Diseases (ICD-10) were included in the study. Children that had both CP
and other neurological disorders were excluded. The survey was conducted with the care-
givers of children who fulfilled the inclusion criteria and were admitted to SBAHC between
October 2023 to January 2024. SBAHC is the largest rehabilitation facility (>300 beds) in
Saudi Arabia; it offers comprehensive rehabilitation services, and it receives referrals from
all over the country. Children with CP are enrolled in the pediatric rehabilitation program.

2.3. Procedure

This study was carried out with the approval by the SBAHC institutional review
board (IRB) with IRB number: 72-2022-IRB. Informed consent was obtained from the
study participants. Data were collected through electronic medical record review using
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a predesigned case report form, which included information on age, gender, type of CP,
and the Gross Motor Function Classification (GMFCS) score. The questionnaire had two
sections. The first section included information about caregiver age, gender, relationship
with child, marital status, level of education, residency, type of living, and information on
family size and income. The second section included the questions pertinent to KAB.

2.4. Questionnaire

The content validation of the questionnaire was reviewed by experts in the field
and included one psychologist, one social worker, and one physiatrist expert in pediatric
rehabilitation. The questionnaire focused on knowledge about CP (12 questions), attitude
toward CP (10 questions), and caregiver behavior (9 questions). The case report form was
written in English and translated into an Arabic version as the majority of participants were
native Arabic speakers. First, the translated version of the questionnaire was piloted among
40% of the sample. The comments from the participants were received and addressed.
After that, the questionnaire was distributed for the first response. Two weeks later, the
questionnaire was distributed to the same participants for a second response. The internal
consistency and reliability of the questionnaire were tested using Cronbach’s alpha. The
results confirmed accepted values of the three domains of the questionnaire (0.66 for
knowledge, 0.75 for attitude, and 0.87 for behavior).

2.5. Statistical Analysis

The collected data were double-checked, refined, coded, and subsequently transferred
for analysis. The outcomes were tabulated in frequencies, percentages, means, and standard
deviations, or they were presented in charts. Responses to knowledge were scored as
follows: yes = 3, I do not know =2, and no = 1. Responses to attitude and behavior were
categorized and scored as follows: strongly agree = 5, agree = 4, neutral = 3, disagree = 2,
and strongly disagree = 1. This 5-point Likert scale was re-categorized into a 3-point
Likert scale as follows: strongly agree and agree as one point, neutral as one point, and
disagree and strongly disagree as one point. The overall score was then calculated and
interpreted as follows: 1.00-1.66 = poor (for knowledge) or negative (for attitude and
behavior), 1.67-2.33 = moderate (for knowledge) or neutral (for attitude and behavior),
2.34-3.00 = good (for knowledge) or positive (for attitude and behavior). The data were
subjected to a normality test, which revealed a non-normal distribution (Shapiro-Wilk test;
p <0.001). Accordingly, the differences between the participants in relation to the study
variables were tested using the Mann-Whitney U test or Kruskal-Wallis test, as applicable.
The statistical package for social sciences for Windows (SPSS v25, IBM Corp, Armonk, NY,
USA) was used. The significance level was set at a p-value of <0.05.

3. Results

A total of 216 caregivers (mean age of 36.76 & 7.85 years, ranging from 19 to 64 years
old) participated in this survey. Among them, 88.9% were female, 50.5% were <36 years
old, 89.4% were married, 53.7% were highly educated, 75.1% were unemployed, and 89.2%
lived in urban areas. More than half of the participants (57.7%) owned their homes, 51.2%
lived in apartments, and 67.5% received < 10,000 SR as their monthly income. About 82.9%
were mothers of CP children, 53.2% had < 5 persons living in the family, and 91.7% had one
child with CP. Regarding the CP children, more than half of them (52.8%) were males, and
32.9% were the first child in the family, with a mean age of 6.91 £ 3.25 years, ranging from
1 to 15 years old (49% were <6 years old and 51% were >6 years old). Spastic quadriplegia
was the most common type (46.3% of cases), which was followed by spastic diplegia (44.9%
of cases). GMFSC type IV was the most dominant (47.7%), which was followed by type III
(31.0%). More details are presented in Table 1.
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Table 1. Characteristics of the study sample.
Frequency Percent

. Male 114 52.8

Gender of the child Female 102 470
First child 71 329

Birth order of the child

HrHorder of the e Subsequent child 145 67.1
Dyskinetic 5 2.3

Spastic diplegia 97 449

Type of cerebral palsy Spastic hemiparesis 14 6.5
Spastic quadriplegia 100 46.3

GMFSC I 12 5.6

e GMFSC III 67 31.0

GMFCS classification GMFSC TV 103 477
GMFSCV 34 15.7

. Male 24 11.1

Gender of caregiver Female 192 88.9
Age of caregiver <36 years 109 50.5

& & >36 years 107 495
Father 29 13.4

Relation to child Mother 179 82.9
Other 8 3.7

. . Unmarried 23 10.6
Marital status of the caregiver Married 193 89.4
Illiterate 9 42

Educational level Undergraduate 91 42.1
Graduate 116 53.7

Livine status Owned 123 57.7

& Rented 90 423
Apartment 109 51.2

Type of living Villa 78 36.6
Other 26 12.2

. Unemployed 160 75.1

Working status Employed 53 4.9

I <10,000 SR 141 67.5

neome >10,000 SR 68 32.5
Residenc Urban 190 89.2

Y Rural 23 10.8

Family size <5 persons 115 53.2

y >5 persons 101 46.8
. . One child 198 91.7

Number of children with CP More than one 18 83

CP = cerebral palsy and GMFCS = Gross Motor Function Classification System.

Figure 1 shows the overall knowledge, attitude, and behavior of the participants
toward CP. Generally, the participants recorded good values for all variables. The mean
value for attitude was 2.67 £ 0.20, which was followed by behavior (2.49 £ 0.36) and
knowledge (2.46 £ 0.25).
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Figure 1. The knowledge, attitude, and behavior scores (mean + SD) of the study sample. A

Kruskal-Wallis test was used for the differences.

Table 2 presents the responses of the participants to the knowledge questions. Gen-
erally, most responded correctly to the knowledge questions (64.7% of responses were
correct), except for Question #4 “Do you think Cerebral Palsy is curable?”, where only
9.3% (n = 20) knew that CP is not curable, and Question #11 “Do you know what to do
if your child chokes or has convulsions?”, where only 35.2% knew how to manage this
problem. Regarding attitude (Table 3), most participants reported positive attitudes for all
statements (51.0% and 28.8% of responses were “strongly agree” and “agree”, respectively),
except for the statement “More care is given to the child with CP at the expense of the other
children, where only 31.3% agreed with this. For behavior (Table 3), almost all statements
were positively reported (36.8% and 31.1% of responses were “strongly agree” and “agree”,
respectively). Table 4 shows the differences in the overall scores of the knowledge, attitude,
and behavior according to the study variables. For knowledge and attitude, no significant
differences were found between the participants for all variables (p > 0.05). For behavior,
only two significant differences were found between the participants in relation to age
of the CP child (p = 0.027) and type of CP (p = 0.037). However, for the type of CP, the
detailed post hoc pairwise comparison revealed no significant differences between the pairs
(Supplementary Materials). Further linear regression analysis was performed to explore the
most significant determinants, which revealed that both factors [age of CP child (p = 0.036)
and type of CP (p = 0.015)] were significant determinants for behavior.
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Table 2. Responses to the knowledge questions.

No Do Not Know Yes Aver. Score
Do you know why your child is disabled? 37 (17.2) 13 (6.0) 165 (76.7) 2.58
Do you know what Cerebral Palsy disease is? 47 (21.8) 12 (5.6) 157 (72.7) 2.51
Do you think Cerebral Palsy is an inherited disease? * 17 (7.9) 44 (20.5) 154 (71.6) 2.63
Do you think Cerebral Palsy is curable? * 146 (67.9) 49 (22.8) 20 (9.3) 1.41
Do you think your child’s stiffness is related to Cerebral Palsy? 13 (6.1) 77 (36.0) 124 (57.9) 2.50
Do you think your child will have learning difficulties? 29 (13.6) 23 (10.7) 162 (75.7) 2.60
Do you think nutrition is important for your child’s growth? 11 (5.2) 15 (7.0) 187 (87.8) 2.79
Do you think saliva drooling and difficulty in swallowing are
related to your child’s disease? 13 (6.0 37(17.1) 166 (76.9) 271
Do you think epilepsy is related to your child’s disease? 20 (9.3) 42 (19.5) 153 (71.2) 2.61
Do you think a rehabilitation program would improve your
child’s quality of life? 2(0.9) 10 (4.6) 204 (94.4) 294
Do you know what to do if your child chokes or 78 (36.1) 62 (28.7) 76 (35.2) 1.99
has convulsions?
Do you think your ch'1ld may have sensory, hearing, or 36 (16.7) 78 (36.1) 102 (47.2) 231
visual defects?
Overall 17.4% 17.9% 64.7% 2.46
* Reverse-coded question; a higher number refers to a more correct response.
Table 3. Responses to attitude and behavior statements.
Strongly Disagree Disagree Neutral Agree Strongly Agree  Aver. Score
Responses to attitude
Having a child with Cerebral
Palsy disease gives a stigma. * 3(1.4) 11 (5.1) 24 (11.1) 43 (19.9) 135 (62.5) 2.76
Parents have a role in the
child’s disease. * 2(0.9) 7 (3.3) 38 (17.7) 83 (38.6) 85 (39.5) 2.73
Parents should interfere when
the child is aggressive toward 5(2.4) 10 (4.7) 11 (5.2) 70 (33.2) 115 (54.5) 2.74
himself or others.
More care is given to the child
with CP at the expense of the 46 (21.5) 70 (32.7) 31 (14.5) 47 (22.0) 20 (9.3) 1.75
other children.
Care of Cerebral Palsy patients 10 (4.7) 11 (5.1) 8(37)  63(29.4) 122 (57.0) 2.74
is more costly.
The affected child is more
dependent compared to 2(0.9) 5(2.3) 9 (4.2) 61 (28.2) 139 (64.4) 2.89
his/her other siblings.
A sick child needs the parents’
support to cope with 2 (0.9) 4(1.9) 3(1.4) 41 (19.0) 166 (76.9) 2.93
community needs.
A child with CP will have a
normal life in the future. 3(1.4) 18 (8.4) 30 (14.0) 89 (41.4) 75 (34.9) 2.65
A child with CP will be treated
differently from other peers. 5(2.3) 34 (15.7) 30 (13.9) 77 (35.6) 70 (32.4) 2.50
A child with CP will require
seeking governmental or 0(0.0) 0 (0.0) 2(0.9) 45 (20.8) 169 (78.2) 2.99
non-governmental support
Overall 3.6% 7.9% 8.7% 28.8% 51.0% 2.67
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Table 3. Cont.

Strongly Disagree Disagree Neutral Agree Strongly Agree  Aver. Score

Responses to behavior

You have a strong attachment

to your sick child. 1(0.5) 3(1.4) 17 (7.9) 84 (38.9) 111 (51.4) 2.88
Your child changed
your lifestyle. 4(1.9) 11 (5.1) 31 (14.5) 85 (39.7) 83 (38.8) 2.69
More money is spent on the
affected child. 4(1.9) 20(9.4) 25 (11.8) 69 (32.5) 94 (44.3) 2.61
Your relationship with the
other children has 17 (8.0) 60 (28.2) 51 (23.9) 53 (24.9) 32 (15.0) 2.01
been affected
Your child affected your
social life. 21(9.7) 51 (23.6) 45 (20.8) 61 (28.2) 38 (17.6) 2.13
Your child affected your work. 23 (10.8) 41 (19.2) 43 (20.2) 58 (27.2) 48 (22.5) 2.17
Looking after your child will
be rewarded by God. 0(0.0) 1(0.5) 3(1.4) 22 (10.3) 187 (87.8) 2.94
Having a sick child made
others sympathize with you. 7 (3.3) 16 (7.4) 24 (11.2) 99 (46.0) 69 (32.1) 2.66
Having a child with CP
disease has affected your 25 (11.6) 30 (13.9) 44 (20.4) 69 (31.9) 48 (22.2) 2.29
psychological life.
Overall 5.3% 12.1% 14.7% 31.1% 36.8% 2.49
* Reverse-coded statement; a higher number refers to a more positive response.
Table 4. Differences in the overall knowledge, attitude, and behavior scores according to the
study variables.
Knowledge Attitude Behavior
Mean + SD 4 Mean £+ SD 4 Mean £+ SD 4
. Male 244 +0.27 2.69 +0.19 2.52 +0.34
Gender of child Female 2494023 9370 g5 4021 018 pu51038 0230
. <6 years 2.46 + 0.25 2.68 +0.20 2.54 +0.36
Age of child >6 years 247+02 97 251020 0190 2434035 00
. First child 2.45 +0.26 2.64 +0.21 2.47 +0.38
Birth order Subsequentchild ~ 247+025 9470 2eg1020 0070 pu91035 065
Dyskinetic 2.52 +£0.20 2.66 + 0.27 2.73 +0.19
Spastic diplegia 242 +0.27 2.68 + 0.21 2.53 +0.36
Type of CP Spastic hemiparesis 2424032 019 2714017 0796 o594032 00
Spastic quadriplegia 2.51+0.23 2.65 £0.20 2.42 £0.36
GMFSC II 242 +0.27 2.67 +0.13 2.59 +0.25
GMFSC 11T 2.46 + 0.26 2.68 +0.18 2.44 +0.38
GMECS classification GMESC IV 248 + 0.25 0.498 268 + 021 0.303 251 + 0.36 0.379
GMFSC V 2.414+0.25 2.61 +0.23 2.45 +0.35
. Male 241+ 0.21 2.65 + 0.21 2.58 +0.33
Gender of caregiver Female 2474026 01 2671020 08 pa7y036 0204
. <36 years 2.46 +0.25 2.66 + 0.19 2.45 +0.36
Age of caregiver >36 years 246 +026 99 2e71021 048 o036 010
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Table 4. Cont.

Knowledge Attitude Behavior
Mean £ SD 4 Mean £ SD 4 Mean £ SD 4
Father 243 +0.22 2.66 + 0.20 261 +0.32
Relation to child Mother 2474026 0539 267+020 0847 247+036  0.151
Other 246 + 0.25 2.69 + 0.16 2.44 + 038
. . Unmarried 240 + 0.28 2.64 +0.23 238 +0.33
Marital status of caregiver Married 2474025 0% 2671020 0902 5504036 014
Tliterate 241 + 035 2.68 + 0.20 2.44 + 0.40
Educational level Low educated 245 + 0.26 0.888 2.67 +0.22 0.606 2.49 + 0.35 0.929
High educated 248 +0.25 267 +0.19 2.49 + 0.36
. Owned 247 + 0.24 264+ 021 2.46 + 0.36
Living status Rented 246+026 0007 704019 0037 554036 0300
Apartment 2.46 + 026 269 +0.18 254 4035
Type of living Villa 246 +0.24 0.617 2.66 +0.22 0.642 242 +0.37 0.095
Other 251 +0.23 262 + 0.25 2.46 + 0.38
. Unemployed 2.46 + 026 267 +0.20 247 + 036
Working status Employed 246 +024 992 og61021 Ot om0z 0369
<10,000 SR 245+ 027 267 +0.21 247 + 037
Income >10,000 SR 2514023 OM7 5674018 0326 554036 0344
. Urban 246 + 0.25 2.67 + 0.20 249 + 037
Residency Rural 248+030 0479 674020 00 547403 0679
o <5 persons 247 + 024 268 +0.18 2.50 + 0.36
Family Size >5 persons 246 +027 997 261022 0700 ou74036 0970
Number of children One child 246 £+ 0.25 2.67 +0.20 2.49 + 0.36
with CP More than one 2514026 947 2694018 0Pl 9484035 0820

CP = cerebral palsy and GMFCS = Gross Motor Function Classification System.

4. Discussion

The caregiver participation in the care journey of children with CP is essential. Their
knowledge, attitude, and behavior significantly impact the quality of life and support
provided to children with CP, especially in the early stages of their life. Our study stands
out for its wide geographic and demographic representation within the country, unlike
previous local studies that have reported on KAB, which have mostly included patients
from their respective regions [29-31].

One of the largest KAB studies on CP in Saudi Arabia involved 450 parents with
children of <17 years of age [30]. This study did not specifically target parents of children
with CP, and it was intended to learn more about the knowledge, attitude, and behavior
of parents in general toward CP. It showed that most participants had an overall good
knowledge of CP, but they did demonstrate insufficient knowledge of disease aspects like
causes, disease course, and prognosis. Overall, the results show a positive attitude of
parents toward letting their child play with a child that has CP, but it also demonstrated a
negative attitude toward hiring a person with CP or marrying a patient with CP. As this
study was carried out in Al Baha area, which is located in the southwest of the country,
it may only demonstrate the social attributes of a particular region; however, given the
lack of data on the KAB toward children with CP, the results provide a background to
the perception of the general population toward CP in KSA. Keeping the findings of this
study in the background, and comparing them with the results of our study (which also
showed a good mean score of KAB toward children with CP), it may be perceived that
the general population in KSA may already be well familiar with the various aspects of
the care of children with CP. This idea cannot be generalized by any means, and it renders
the need for further large-scale comparative studies on the KAB of parents with children



Healthcare 2024, 12, 982

90of 13

without and with CP; however, the lack of local epidemiological data on CP stands out as a
priority. Various reports have emphasized the need of a CP registry in Saudi Arabia [32-37];
however, objective measures in this regard are lacking. Mushta et al. recently published
(February 2024) a proposal for the establishment of the Saudi Cerebral Palsy Register
(SCPR), which would be a crucial project in investigating and addressing the health care
needs of individuals with CP in the country [38].

A critical ethnographic approach was employed in a local study by Mohamed Madi
S. et al., in which six mothers of children with CP were interviewed [31]. Three primary
themes were identified that specifically influenced and affected their experiences: (a) culture
and religion, (b) motherhood and disability, and (c) community stigma and discrimination.
Though the study sample was small, the investigators endorsed the need for individualizing
the care of children with CP by considering the belief systems and experiences of the
mothers. Given the unique socio-cultural and religious attributes in the Arab world, the
findings of this study provide an insight on the KAB of parents toward children with CP.
Though our study did not dwell into the belief systems and experiences of the caregivers,
the study by Mohamed Madi S. et al. [31] provides a background for the possible influencing
factors that shape the KAB of caregivers in our study.

Our study revealed a notable demographic trend among the participants, which
indicated that the majority of caregivers were well-educated and unemployed. Interestingly,
this finding mirrors a pattern observed in another study conducted in Saudi Arabia [39].
Our study found that caregivers with higher levels of education demonstrated a higher
knowledge level regarding CP. This emphasizes the need for education in empowering
caregivers to effectively support their children. Our findings also indicated that there were
no significant differences in the knowledge, behaviors, and attitudes of caregivers related
to the gender of children with CP. This finding is consistent with the results of a previous
study [28].

This study revealed a prevalent misconception among participants regarding the
curability of CP in addition to a lack of knowledge regarding how to handle their children
in the case of choking or an episode of seizures. We found that more than half of caregivers
did not know how to handle their children in the case of choking or when undergoing
an episode of seizures. These are considered to be emergency situations. It is important
to routinely include the education and training of caregivers on emergency situations.
There are various guidelines and behavioral strategies to improve feeding techniques,
prevent respiratory diseases, and to deal with emergency situations [40-43]. Improving
the awareness and understanding of CP by using comprehensive educational strategies
can enable caregivers to make individualized decisions and improve outcomes for children
with CP.

This study revealed a significant difference in caregiver behavior based on the age
of their child with CP. The caregivers of younger children demonstrated more positive
behaviors compared to those who had older children with CP, thus indicating potential
changes in parental responses over time. This suggests that parents may be initially
experiencing heightened stress during the adjustment period to their child’s condition.
With early family-centered rehabilitation interventions, children with CP show better
functional outcomes [15]. Over time, parents adapt and develop coping strategies. The
attitude of parents toward their children with CP is also crucial for their well-being. Parental
positive attitude has shown a significant protective effect on parental distress [17]. On the
other hand, overprotection attitudes have been reported to be prevalent among mothers
of children and adolescents with CP [27]. The caregivers of children with CP that have
severe impairments have lower behavior scores than their peers. Also, the type of CP
also had a significant association with behavior scores. This could possibly be explained
by the previously reported data, which show that children with quadriplegic CP require
significantly more effort and time from their caregivers when compared to other patients
with CP [5].
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The majority of our sample (76.5%) reported having an income equal to or less than
SAR 10,000. Given the special needs associated with CP, including the requirement for
assistive devices, transportation expenses, and frequent visits to healthcare institutions,
many caregivers expressed that caring for their CP child is costly and requires more
expenses compared to their other children. Similarly, the living status (owned or rented
house) demonstrated a significant relation with attitude. This may be indirectly related
to the financial impact and economic strain involved in the care of children with CP. This
finding appears to be a global issue, reflecting the financial challenges faced by caregivers
of children with CP worldwide [44,45].

This study also highlights how Saudi Arabian family systems are different from those
in western societies. In the United States, approximately one in three children live in a
single-parent family, with the majority of families (83%) headed by a mother [46]. This is in
contrast to Arab social norms, as in our study, where the majority of the caregivers were
females who were married. Since children in single-mother families typically have poorer
outcomes, across a range of measures [47], it can be argued that the chances of an additional
burden of disability care could be potentially less in Arab family systems given that the
majority of the children are in the care of mothers who are married. On the other hand, there
are particular sociocultural challenges for children with disabilities and their caregivers in
Saudi Arabia. A study by Madi et al. explored the belief systems of mothers of children
with cerebral palsy, in which the participating mothers were found to make references to
factors like the evil eye and Jinns as theological explanations for having a child with CP [31].
Similarly, the mothers’ denial, their unrealistic expectations, and the concerns of community
stigmatization and discrimination were found to be considerable challenges that require a
development of strategies and guidelines pertinent to these sociocultural attributes.

Limitations

This study has several limitations. Firstly, the use of a self-reported questionnaire raises
concerns about the possibility of invalid answers, as subjects may give a socially acceptable
answer rather than an accurate one, especially for sensitive questions. Additionally, there
is a risk of response bias, where participants may consistently answer with “yes” or “no”
without fully considering the question’s meaning, which may impact data reliability. The
lack of an objective parameter to define good knowledge, attitude, and behavior poses a
challenge in standardizing the measurement.

5. Conclusions

Overall, the caregivers demonstrated good mean scores for knowledge, attitude,
and behavior toward the care of children with CP. Strategies with a special emphasis on
improving the behaviors of caregivers for children with quadriplegia need to be adapted.
Similarly, the living situations of families need to be taken into consideration given its
significant association with the attitude of caregivers. A considerable lack of knowledge
in handling emergency situations by caregivers signifies a gap in care, which could have
potentially life-threatening consequences. This highlights the importance of enhancing
education programs with multidisciplinary teams to educate caregivers early on in the
diagnosis process. It also stresses the need for caregiver support to manage critical scenarios
effectively and to implement educational initiatives promoting positive behaviors and
attitudes toward patients. Additionally, our findings highlight the importance of enhancing
communication between healthcare providers, and it also emphasizes the need for promptly
referring children with CP to relevant experts for the earliest possible intervention.

Supplementary Materials: The following supporting information can be downloaded at: https://
www.mdpi.com/article/10.3390/healthcare12100982/s1, Figure S1: Type of CP; Table S1: Pairwise
comparisons of the type of CP; Table S2: Behavior related to the age of the child with CP and the type
of CP.


https://www.mdpi.com/article/10.3390/healthcare12100982/s1
https://www.mdpi.com/article/10.3390/healthcare12100982/s1

Healthcare 2024, 12, 982 11 0of 13

Author Contributions: Conceptualization, A.A. (Abdulaziz Almosallam); methodology, A.A. (Abdu-
laziz Almosallam); data curation, B.A., S.A., WI.A. and A.A. (Alanoud Alsanad); writing—original
draft preparation, A.A. (Abdulaziz Almosallam), A.Z.Q. and B.A.; writing—review and editing, A.A.
(Abdulaziz Almosallam) and A.Z.Q. All authors have read and agreed to the published version of
the manuscript.

Funding: The authors wish to extend their appreciation to the King Salman Center for Disability
Research for funding this work through research group number KSRG-2023-152.

Institutional Review Board Statement: This study was approved by the Institutional Review Board,
Sultan Bin Abdulaziz Humanitarian City, Riyadh (IRB number 72-2022-IRB, dated 12 May 2022).

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

Data Availability Statement: The data presented in this study are available upon request from the
corresponding author.

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

References

1. Sadowska, M.; Sarecka-Hujar, B.; Kopyta, I. Cerebral Palsy: Current Opinions on Definition, Epidemiology, Risk Factors,
Classification and Treatment Options. Neuropsychiatr. Dis. Treat. 2020, 16, 1505-1518. [CrossRef] [PubMed]

2. Lin, S.L. Coping and adaptation in families of children with cerebral palsy. Except. Child. 2006, 6, 201-218. [CrossRef]

3. King, S; Teplicky, R; King, G.; Rosenbaum, P. Family-centered service for children with cerebral palsy and their families: A
review of the literature. Semin. Pediatr. Neurol. 2004, 11, 78-86. [CrossRef] [PubMed]

4. Alaee, N,; Shahboulaghi, EM.; Khankeh, H.; Kermanshahi, S.M.K. Psychosocial challenges for parents of children with cerebral
palsy: A qualitative study. J. Child. Fam. Stud. 2015, 24, 2147-2154. [CrossRef]

5. Grether, ] K.; Cummins, S.K.; Nelson, K.B. The California Cerebral Palsy Project. Paediatr. Perinat. Epidemiol. 1992, 6, 339-351.
[CrossRef]

6. Mohammed, S.S.; Abdelwahab, M.S.; Zaky, N.A.; Abdelazeim, F.H. Impact of mother’s care burden, fatigue and child’s functional
level on quality of life in spastic cerebral palsy. Physiother. Res. Int. ]. Res. Clin. Phys. Ther. 2024, 29, €2067. [CrossRef]

7. Almasri, N.A,; Palisano, R.].; Dunst, C.J.; Chiarello, L.A.; O'Neil, M.E.; Polansky, M. Determinants of needs of families of children
and youth with cerebral palsy. Child. Health Care 2011, 40, 130-154. [CrossRef]

8. Bertule, D.; Vetra, A. The family needs of parents of preschool children with cerebral palsy: The impact of child’s gross motor and
communications functions. Medicina 2014, 50, 323-328. [CrossRef] [PubMed]

9. Nitta, O.; Taneda, A.; Nakajima, K.; Surya, J. The relationship between the disabilities of school-aged children with cerebral palsy
and their family needs. J. Phys. Ther. Sci. 2005, 17, 103-107. [CrossRef]

10. Palisano, R.; Almarsi, N.; Chiarello, L.; Orlin, M.; Bagley, A.; Maggs, J. Family needs of parents of children and youth with
cerebral palsy. Child. Care Health Dev. 2010, 36, 85-92. [CrossRef]

11. Wang, P; Michaels, C.A. Chinese families of children with severe disabilities: Family needs and available support. Res. Pr. Pers.
Sev. Disabil. 2009, 34, 21-32. [CrossRef]

12. Mohd Nordin, N.A.; Hui Shan, E.; Zanudin, A. The Unmet Needs of Parents of Highly Dependent Children with Cerebral Palsy.
Int. J. Environ. Res. Public Health 2019, 16, 5145. [CrossRef]

13.  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, 292-296. [CrossRef]

14. Liptak, G.S.; O’Donnell, M.; Conaway, M.; Chumlea, W.C.; Worley, G.; Henderson, R.C.; Calvert, R. Health status of children with
moderate to severe cerebral palsy. Dev. Med. Child. Neurol. 2001, 43, 364-370. [CrossRef]

15.  Faccioli, S.; Pagliano, E.; Ferrari, A.; Maghini, C.; Siani, M.F; Sgherri, G.; Cappetta, G.; Borelli, G.; Farella, G.M.; Foscan, M.; et al.
Evidence-based management and motor rehabilitation of cerebral palsy children and adolescents: A systematic review. Front.
Neurol. 2023, 14, 1171224. [CrossRef]

16. Morilla, C.M.; Caldas, C.A.C.T.; Scarpellini, A.C.A.V,; Santos, P.L. Family resources and promotion of development of children
with cerebral palsy. . Hum. Growth Dev. 2017, 27, 166-174. [CrossRef]

17.  Guyard, A.; Michelsen, S.I; Arnaud, C.; Fauconnier, J. Family adaptation to cerebral palsy in adolescents: A European multicenter
study. Res. Dev. Disabil. 2017, 61, 138-150. [CrossRef] [PubMed]

18.  Wang, H.Y.; Jong, Y.J. Parental stress and related factors in parents of children with cerebral palsy. Kaohsiung J. Med. Sci. 2004, 20,
334-340. [CrossRef]

19. Swift, E.; Gibbs, L.; Reddihough, D.; Mackinnon, A.; Davis, E. Qualitative differences in perspective on children’s quality of life

between children with cerebral palsy and their parents. J. Patient Rep. Outcomes 2023, 7, 118. [CrossRef]


https://doi.org/10.2147/NDT.S235165
https://www.ncbi.nlm.nih.gov/pubmed/32606703
https://doi.org/10.1177/001440290006600205
https://doi.org/10.1016/j.spen.2004.01.009
https://www.ncbi.nlm.nih.gov/pubmed/15132256
https://doi.org/10.1007/s10826-014-0016-3
https://doi.org/10.1111/j.1365-3016.1992.tb00774.x
https://doi.org/10.1002/pri.2067
https://doi.org/10.1080/02739615.2011.564568
https://doi.org/10.1016/j.medici.2014.11.005
https://www.ncbi.nlm.nih.gov/pubmed/25541264
https://doi.org/10.1589/jpts.17.103
https://doi.org/10.1111/j.1365-2214.2009.01030.x
https://doi.org/10.2511/rpsd.34.2.21
https://doi.org/10.3390/ijerph16245145
https://doi.org/10.1111/j.1469-8749.2000.tb00093.x
https://doi.org/10.1111/j.1469-8749.2001.tb00223.x
https://doi.org/10.3389/fneur.2023.1171224
https://doi.org/10.7322/jhgd.122707
https://doi.org/10.1016/j.ridd.2016.11.010
https://www.ncbi.nlm.nih.gov/pubmed/28087202
https://doi.org/10.1016/S1607-551X(09)70167-6
https://doi.org/10.1186/s41687-023-00656-x

Healthcare 2024, 12, 982 12 of 13

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

Park, M.S.; Chung, C.Y.; Lee, KM.; Sung, K.H.; Choi, LH.; Kim, T.W. Parenting stress in parents of children with cerebral palsy
and its association with physical function. J. Pediatr. Orthop. B 2012, 21, 452-456. [CrossRef]

Al-Jabri, B.A.; Al-Amri, A.S; Jawhari, A.A; Sait, RM.; Talb, R.Y. Prevalence, Types, and Outcomes of Cerebral Palsy at a Tertiary
Center in Jeddah, Saudi Arabia. Cureus 2022, 14, €27716. [CrossRef] [PubMed]

Moenardi, M.C.S.; Sungkar, E.; Dewi, H. Knowledge, Attitude, and Behavior among Parents with Cerebral Palsy Children Visiting
Dr. Hasan Sadikin General Hospital Bandung. AMJ 2020, 7, 84-88. [CrossRef]

Bailes, A.E.; Gannotti, M.; Bellows, D.M.; Shusterman, M.; Lyman, J.; Horn, S.D. Caregiver knowledge and preferences for gross
motor function information in cerebral palsy. Dev. Med. Child. Neurol. 2018, 60, 1264-1270. [CrossRef] [PubMed]

Verrall, T.C.; Berenbaum, S.; Chad, K.E.; Nanson, J.L.; Zello, G.A. Children with Cerebral Palsy: Caregivers” Nutrition Knowledge,
Attitudes and Beliefs. Can. |. Diet. Pr. Res. 2000, 61, 128-134.

Mohanty, M.; Beaulieu, E.; Sampath, S.; Tambunan, D.; Kataria, S.; Rosman, N.P. “Your Child Has Cerebral Palsy”: Parental
Understanding and Misconceptions. J. Child. Neurol. 2021, 36, 648—654. [CrossRef] [PubMed]

Smyth, R.; Reid, S.M.; Paton, K.; Guzys, A.T.; Wakefield, C.E.; Amor, D.]. Causation in cerebral palsy: Parental beliefs and
associated emotions. Dev. Med. Child. Neurol. 2024, 66, 258-266. [CrossRef] [PubMed]

Amiri, A.; Kalantari, M.; Rezaee, M.; Akbarzadeh Baghban, A.; Gharebashloo, F. Effect of Child Factors on Parental Attitude
toward Children and Adolescents with Cerebral Palsy in Iran. Iran. Rehabil. J. 2019, 17, 319-330. [CrossRef]

Onwuakagba, L.U.; Okoye, E.C.; Simon, L.A.; Okonkw, U.P; Nwankwo, M.]. Burden, needs, and attitudes of parents of children
with cerebral palsy in a middle-income country. J. Public Health 2023. [CrossRef]

Alruwaished, A.; Alj, B.; Alhowaimil, L.A.; Alhowaimil, A.A.; Alhowaimil, N.A.; Alessa, A. Knowledge and attitude of caregivers
of cerebral palsy children in Riyadh city. JMDC 2020, 4, 12-17. [CrossRef]

Salih, E.M.; Alghamdi, S.A.; Alghamdi, R.A.; Alghamdi, M.S.; Alzahrani, T.A. Level of Awareness and Attitude toward Cerebral
Palsy among Parents in Al-Baha City, Saudi Arabia. Cureus 2022, 14, €31791. [CrossRef]

Mohamed Madi, S.; Mandy, A.; Aranda, K. The Perception of Disability among Mothers Living with a Child with Cerebral Palsy
in Saudi Arabia. Glob. Qual. Nurs. Res. 2019, 6, 2333393619844096. [CrossRef]

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] [PubMed]

Benamer, H.T.; Grosset, D.G. A systematic review of the epidemiology of epilepsy in Arab countries. Epilepsia 2009, 50, 2301-2304.
[CrossRef]

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] [PubMed]

Al-Rajeh, S.; Bademosi, O.; Awada, A.; Ismail, H.; Al-Freihi, H.; Dawodu, A.; Chebib, E.; Assuhaimi, S. Community survey of
neurological disorders in Saudi Arabia: Results of the pilot study in Agrabiah. Ann. Saudi Med. 1995, 15, 32-35. [CrossRef]
Al-Sulaiman, A.A. Epilepsy in Saudi children with cerebral palsy. Saudi Med. |. 2001, 22, 19-21. [PubMed]

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]

Mushta, S.M.; Alghamdi, R.; Almalki, H.; Waqas, S.; Alawwadh, A.; Barasheed, O.; Garnan, M.; McIntyre, S.; Rashid, H.; Badawi,
N.; et al. Saudi Cerebral Palsy Register (SCPR): Protocol on the Methods and Technical Details. J. Epidemiol. Glob. Health 2024.
[CrossRef]

Al-Ghamdi, Y.S.; Omer, M.I,; Khalil, M.K.; Ali, S.A.; Barmada, R.A.; Abdelgader, M.H. Clinical evaluation of disabled children in
Al-Qassim region, Saudi Arabia. Neurosci. ]. 2002, 7, 272-277.

National Guideline Alliance (UK). Cerebral Palsy in under 25s: Assessment and Management. London: National Institute
for Health and Care Excellence (NICE); 2017 Jan. (NICE Guideline, No. 62.) 1, Guideline Summary. Available online: https:
/ /www.ncbinlm.nih.gov/books/NBK533252/ (accessed on 22 February 2024).

Noula Gibson, N.; Blackmore, A.M.; Chang, A.B.; Cooper, M.S.; Jaffe, A.; Kong, W.R.; Langdon, K.; Moshovis, L.; Pavleski, K,;
Wilson, A.C. Prevention and management of respiratory disease in young people with cerebral palsy: Consensus statement. Dev.
Med. Child. Neurol. 2021, 63, 172-182. [CrossRef]

Clawson, E.P.; Kuchinski, K.S.; Bach, R. Use of behavioral interventions and parent education to address feeding difficulties in
young children with spastic diplegic cerebral palsy. NeuroRehabilitation 2007, 22, 397-406. [CrossRef] [PubMed]

Mann, M.; McMillan, J.E.; Silver, E.J.; Stein, R.E.K. Children and Adolescents with Disabilities and Exposure to Disasters,
Terrorism, and the COVID-19 Pandemic: A Scoping Review. Curr. Psychiatry Rep. 2021, 23, 80. [CrossRef] [PubMed]

Ismail, A.; Sk Abd Razak, R.; Suddin, L.S.; Mahmud, A.; Kamaralzaman, S.; Yusri, G. The Economic Burden and Determinant
Factors of Parents/Caregivers of Children with Cerebral Palsy in Malaysia: A Mixed Methods Study. Int. ]. Environ. Res. Public
Health 2022, 19, 475. [CrossRef] [PubMed]

Henry, G.; Webb, A ; Galea, C.; Pearce, A.; Balde, L; Garrity, F; Marmont, S.; Espie, J.; Badawi, N.; McIntyre, S. Out-of-pocket costs
for families and people living with cerebral palsy in Australia. PLoS ONE. 2023, 18, e0288865. [CrossRef]


https://doi.org/10.1097/BPB.0b013e32835470c0
https://doi.org/10.7759/cureus.27716
https://www.ncbi.nlm.nih.gov/pubmed/35935114
https://doi.org/10.15850/amj.v7n2.1790
https://doi.org/10.1111/dmcn.13994
https://www.ncbi.nlm.nih.gov/pubmed/30132848
https://doi.org/10.1177/0883073821991300
https://www.ncbi.nlm.nih.gov/pubmed/33620264
https://doi.org/10.1111/dmcn.15708
https://www.ncbi.nlm.nih.gov/pubmed/37415350
https://doi.org/10.32598/irj.17.4.319
https://doi.org/10.1007/s10389-023-01896-3
https://doi.org/10.24911/IJMDC.51-1547833051
https://doi.org/10.7759/cureus.31791
https://doi.org/10.1177/2333393619844096
https://doi.org/10.1177/0883073810371510
https://www.ncbi.nlm.nih.gov/pubmed/21212450
https://doi.org/10.1111/j.1528-1167.2009.02058.x
https://doi.org/10.1080/09638280600638083
https://www.ncbi.nlm.nih.gov/pubmed/17071568
https://doi.org/10.5144/0256-4947.1995.32
https://www.ncbi.nlm.nih.gov/pubmed/11255604
https://doi.org/10.3390/brainsci12070859
https://doi.org/10.1007/s44197-024-00198-5
https://www.ncbi.nlm.nih.gov/books/NBK533252/
https://www.ncbi.nlm.nih.gov/books/NBK533252/
https://doi.org/10.1111/dmcn.14640
https://doi.org/10.3233/NRE-2007-22506
https://www.ncbi.nlm.nih.gov/pubmed/18162702
https://doi.org/10.1007/s11920-021-01295-z
https://www.ncbi.nlm.nih.gov/pubmed/34643813
https://doi.org/10.3390/ijerph19010475
https://www.ncbi.nlm.nih.gov/pubmed/35010732
https://doi.org/10.1371/journal.pone.0288865

Healthcare 2024, 12, 982 13 of 13

46. Vespa, J.; Lewis, ].M.; Kreider, R M. America’s families and living arrangements: 2012. In U.S. Bureau of the Census, Current
Population Reports; Government Printing Office: Washington, DC, USA, 2013; Volume 570, p. 20.

47. Harkness, S.; Gregg, P.; Fernandez-Salgado, M. The Rise in Single-Mother Families and Children’s Cognitive Development:
Evidence from Three British Birth Cohorts. Child Dev. 2020, 91, 1762-1785. [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/10.1111/cdev.13342

	Introduction 
	Materials and Methods 
	Type 
	Setting and Participants 
	Procedure 
	Questionnaire 
	Statistical Analysis 

	Results 
	Discussion 
	Conclusions 
	References

