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Sleep disorders are common in children with Cerebral Palsy (CP)and can adversely affect their
health and quality of life. Objective: Toinvestigate the factors associated with sleep disordersin
childrendiagnosed CPwithage ranged from5to 10 years. Methods: A cross-sectional study was
conducted for six months from March 2024 to August 2024, with 150 children aged 5to 10 years
diagnosed with CP at Department of Pediatrics, Khairpur medical college Khairpur Mir's. Dataon
demographics, type of CP, motor function levels (GMFCS), epilepsy presence, physiotherapy
intensity, co-sleeping practices, and sleep disorder prevalence were collected. Odds Ratios
(OR) and Adjusted Odds Ratios (Adjusted OR) were calculated using chi-square tests and
multivariate analysis. Results: Participants were predominantly aged 8 to 10 years(53.3%), with
spastic CP being the most common type (56.7%). Significant associations were found between
sleep disorders and several factors: type of CP(OR=2.57, P=0.004), GMFCS levels Illand IV(0R =
2.94,P=0.001), epilepsy(OR=2.67, P=0.01), and low physiotherapy intensity(OR=3.11, P<0.001).
Multivariate analysis confirmed that the type of CP (Adjusted OR = 2.45, P = 0.007) and motor
impairment severity (Adjusted OR = 3.10, P = 0.001) were significant risk factors for sleep
disorders. Conclusion: The study highlighted a high prevalence of sleep disorders among
children with CP, emphasizing the need for targeted interventions addressing specific risk
factorstoimprove sleep quality and overall well-being.

INTRODUCTION

Worldwide, Cerebral Palsy (CP) affects about 1in 300 live
birthsandisaset of permanent mobility disorders that first
manifest in early childhood and are characterized by the
impairment of muscle coordination and control. One of the
many secondary health issues that children with cerebral
palsy frequently face is sleeping difficulties. Sleep
disorders are prevalent in this demographic and have a
substantial influence on the general well-being,
development, and quality of life of afflicted children as well
as their families [1]. Sleep difficulties affect a significant
number of children with Cerebral Palsy (CP); estimates
range from 30% to 80% of this population developing sleep
problems. These conditions can show up as resistance to

going to bed, delayed initiation of sleep, frequent night
awakenings, and trouble staying asleep. These disruptions
have serious ramifications; they can cause behavioural
issues, daily drowsiness, and difficulties with cognitive and
emotional development [2]. A non-progressive, chronic
movement impairment that manifests before the age of
twoyearsoldandisbrought onbybraindamageis knownas
cerebral palsy. Brain palsy can impact musculoskeletal
function, sight, language, learning, perception, and so on
[3,4]. There are several different causes that might lead to
sleep disturbancesin children with cerebral palsy. A higher
frequency of sleep problems has been linked to specific
varieties of cerebral palsy (CP), including the spastic and
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dyskinetic variants. This association is probably caused by
underlying neurological abnormalities that impact the
brain regions in charge of regulating sleep [5].
Furthermore, there is evidence linking sleep disorders to
the severity of motor impairments as categorized by the
Gross Motor Function Classification System (GMFCS).
Children with higher GMFCS scores, which are associated
with more mobility limitations, frequently experience more
severe challenges when it comes to getting a good night's
sleep [6, 7]. Additional variables that can worsen sleep
difficultiesinclude the existence of epilepsy, which affects
of children with cerebral palsy. Difficulties sleeping may
also be caused by the drugs used to treat epilepsy [8, 9].
Additionally, children's sleep habits may be impacted by the
type andintensity of their physical therapy. Lower intensity
therapy has been associated with less favorable sleep
effects, for example. While it is believed that sleeping
together fosters a sense of security and closeness among
family members, the benefits of this practice for children
withimpairmentsinterms of better sleep quality have been
disputed. According to certain research, co-sleeping may
not be able to significantly reduce sleep disruptions;
therefore, tailored approaches to sleep management
should be examined more closely [10]. By assisting
healthcare professionals and caregivers in putting into
practice practical methods to enhance sleep quality, the
study's findings are meant to add to the expanding corpus
of research on sleep in children with cerebral palsy. In the
end, children with cerebral palsy may benefit from
increased sleep in terms of their quality of life,
functionality, and health.

Sleep disorders are highly prevalent in children with
Cerebral Palsy and significantly worsen their functional
outcomes, behavior, and quality of life. However, in low-
resource settings such as Pakistan, there is limited local
evidence identifying the key clinical and therapeutic
factors associated with sleep disturbances in this
population, and existing studies show inconsistent
findings regarding predictors such as motor severity,
epilepsy, and physiotherapy intensity. Therefore, the
present study aimed to assess the prevalence of sleep
disorders and determine their associated risk factors and
impact on quality of life in children with cerebral palsy aged
5-10years.

METHODS

Thiswas a cross-sectional study, conducted for sixmonths
from March 2024 to August 2024 at Department of
Pediatrics, Khairpur Medical College, Khairpur Mir's.
Utilizing the Children's Sleep Habit Questionnaire (CSHO), a
primary data was gathered from patients at the Children's
Health Department Outpatient Clinic. Stratified sampling
was employed to select participants meeting specific
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inclusion criteria related to ensuring relevant data for
genetic analysis. Children with cerebral palsy aged 5-10
years and having a primary caregiver capable of providing
information about their daily activities and sleep patterns
were included, while those with chronic diseases such as
cardiovascular diseases, diabetes, chronic obstructive
pulmonary disease, or malignancy were excluded; parents
completed the 33-item Children's Sleep Habits
Questionnaire (CSHQ) to assess eight types of sleep
problems. A three-point rating system was used for each
question; 1 represented infrequently, 2 represented
occasionally, and 3 represented always. A sleep problem
was indicated by a total score of 41 or higher. Using the
scores, it was determined that the percentage of sleep
problems. Participants were assessed using tools like the
Gross Motor Function Classification System(GMFCS)for CP
severity, the Sleep Disturbance Scale for Children for sleep
disorders, and the Pediatric Quality of Life Inventory
(PedsQL) and CP-QoL for quality of life (QoL). Parent proxy
reports were included for children unable to self-report. A
reasonable sample size calculation that is frequently used
forresearchinvolving proportions(like prevalence studies)
is as follows, based on the technique outlined in your study
where you are evaluating sleep disturbances in children
with Cerebral Palsy (CP): n=72-p-(1-p)/ E2, Confidence
Level: 95% (Z=1.96), Estimated proportion of the
population (p=0.5 can be used for maximum variability),
Margin of Error: E=0.1, then total number were obtained of
participants was 150. A demographic information was
gathered, details about physiotherapy intensity, co-
sleeping, and sleep habits from parents. Secondary data
included the type of CP, severity of motor dysfunction
(assessed by the Gross Motor Functional Classification
System or GMFCS), presence of epilepsy, and medications
that could affect sleep. Theindependentvariables were the
type of CP, GMFCS, and physiotherapy intensity. Data
analysis was performed using SPSS 21 software, including
descriptive, bivariate (Chi-square), and multivariate
(logistic regression) analyses. The study was approved by
the Institutional Review Board (IRB) under the reference
number (KMC/RERC/1086). Informed consent was obtained
fromall study participants priorto enrollmentinthe study.

RESULTS

The demographic characteristics of the participants are
summarized in Table 1. Of the children, 46.7% were
between the ages of 5 and 7, and the majority (53.3%) were
between the ages of 8 and 10. There were marginally more
females (53.3%) than males (46.7%) in terms of gender
distribution. With regard to the various types of Cerebral
Palsy (CP), dyskinetic CP (20.0%), ataxic CP (13.3%), and
other forms (10.0%) were the most prevalent, accounting
for 56.7% of the participants. Using the Gross Motor
Function Classification System (GMFCS), the gross motor
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functional level was determined for each participant. Level
laccounted for 26.7% of the participants, level Il for 33.3%,
and smaller percentages were at levels Il (20.0%), IV
(13.3%), and V (6.7%). 18% children did not have epilepsy,
but twenty percent of them had it. While 53.3% of the
families did not co-sleep, 46.7% of the households
reported doing so. 40.0% of children underwent low-
intensity physiotherapy, 33.3% underwent moderate-
intensity therapy, and 26.7% participated in high-intensity
physiotherapy programs(Table1).

Table 1: Demographic Characteristics of Study Participants

Variables Category N (%)

5-7 70(46.7%

Age (Years) ( )

8-10 80(53.3%)

Male 70(46.7%)

Gender

Female 80(53.3%)

Spastic CP 85(56.7%)

Dyskinetic CP 0%

Type of Cerebral Palsy y 30(20.0%)
Ataxic CP 20(13.3%)

Other 15(10.0%)

GMFCS| 40(26.7%)

GMFCSII 50(33.3%)

Gross Motor Functional Level GMFCS I 30(20.0%)
GMFCS IV 20(13.3%)

GMFCSV 10(6.7%)

.0%

Presence of Epilepsy Yes 30(20.0%)
No 120(80.0%)

Co-Sleeping Yes 70(46.7%)

No 80(53.3%)
Low 60(40.0%)

Physiotherapy Intensity Moderate 50(33.3%)
High 40(26.7%)

Footnote Statistical: Calculate Frequencies and Percentages,
Chi-Square Test: Used for Categorical Variables

Figure 1 represents the distribution of different sleep
problems in 150 kids with cerebral palsy. Night waking
(affecting 26.7% of the children) was the most common
problem, followed by reluctance to bedtime (20%) and
delayed sleep onset (16.7%). Ten percent of the individuals
reported having sleep anxiety, while 13.3% reported having

problems with duration of their sleep. Daytime drowsiness Type of CP 75 40 2.57(1.35-4.87) |0.004

and sleep-disordered breathing were both recorded in GMFCS Levels

3.3% of patients, while parasomnias (6.7%) were less llland IV 60 25 2.94(1.66-5.52) | 0.001

common problems. The results of this study underscore land Il 40 35 - -

the fact that children with cerebral palsy experience Presence of Epilepsy| 40 50 2.67(1.22-5.83) | 0.010

nighttime awakenings and trouble falling asleep, which Physiotherapy Intensity

makes focused interventions necessary to address these Low 70 30 3.11(1.67-5.80) |<0.001

particular sleep disruptionsin this population(Figure1). High 30 25 - -
Anti-epileptic Use 55 35 2.14(1.12-4.08) |0.020

Co-sleeping 25 45 1.33(0.66-2.68) [0.300
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Figure 1: Different Types of Sleep Disorders among Study
Participants

Table 2 presented the causes of sleep disturbances in
children with cerebral palsy (N=150). A strong correlation
was found between the kind of cerebral palsy and sleep
disorders; children with specific types had odds of sleep
disruptions 2.57 times higher (OR =2.57, 95% Cl: 1.35-4.87,
P =0.004). A child's motor function level also affected their
sleep; according to the GMFCS, children at levels Ill and IV
had nearly three times the odds of experiencing sleep
disturbances than children at levels | and Il (OR =2.94, 95%
Cl: 1.56-5.52, P = 0.001). The existence of epilepsy was
another significant risk (OR = 2.67, 95% Cl: 1.22-5.83, P =
0.010), with children with epilepsy 2.67 times more likely to
have sleep difficulties. The intensity of physical therapy
was found to have a significant impact as well; children
experiencing low-intensity therapy had 3.11 times higher
odds of sleep disturbances than those receiving high-
intensity therapy (OR = 3.11, 95% CI: 1.67-5.80, P < 0.001).
The incidence of sleep abnormalities was shown to be 2.14
times higher in those who used anti-epileptic drugs (OR =
2.14,95% Cl:1.12-4.08, P=0.020). Co-sleeping, on the other
hand, did not significantly correlate with sleep problems
(OR=1.33,95% CI: 0.66-2.68,P=0.300)(Table 2).

Table 2: Factors Associated with Sleep Disordersin Children with
Cerebral Palsy(N=150)

Sleep Sleep
Disorder: Disorder:
Yes No

OR(95% CI)

Variables

Chi-square tests were used for categorical comparisons; p<0.005
indicate significantvalue
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Table 3 presented the results of the multivariate analysis
determining the variables linked to children with cerebral palsy's
sleep issues. Even after controlling for other factors, children
with certainforms of cerebral palsy had 2.45 times greater odds of
having sleep disruptions(Adjusted OR =2.45, 95% Cl: 1.28-4.70, P
= 0.007). This association between cerebral palsy and sleep
disorders persisted. Compared to children at lower levels, those
with more severe motor impairments—that is, those at GMFCS
levelsllland IV—had overthree timesthelikelihood of having sleep
disorders (Adjusted OR = 3.10, 95% Cl: 1.565-6.22, P = 0.001).
Another significant risk factor was epilepsy, which increased the
likelihood of sleep problems by 2.89 times (Adjusted OR = 2.89,
95% Cl: 1.24-6.72, P = 0.014). There was a significant correlation
between low physiotherapy intensity and sleep disruptions.
Children who had low-intensity therapy had an odds of 3.45 times
higher sleep problems than those who received high-intensity
therapy (Adjusted OR = 3.45, 95% Cl: 1.65-7.22, P < 0.001). There
was a moderate correlation between the use of anti-epileptic
drugs and sleep disturbances (Adjusted OR = 2.01, 95% ClI:
1.03-3.90, P =0.040). By contrast, an adjusted OR of 1.25(95% Cl:
0.60-2.62, P = 0.550) showed that co-sleeping was not
significantly linked with sleep problems. This implies that co-
sleeping did not significantly affect the population's sleep issues
(Table 3).

Table 3: Multivariate Analysis of Factors Associated with Sleep
Disordersin Childrenwith Cerebral Palsy

Variables Adjusted OR(95% CI) p-Value

Type of CP 2.45(1.28 - 4.70) 0.007
GMFCS Level(llland IV) 3.10(1.55-6.22) 0.001
Presence of Epilepsy 2.89(1.24-6.72) 0.014
Physiotherapy Intensity (Low) 3.45(1.65-7.22) <0.001
Anti-epileptic Use 2.01(1.03 - 3.90) 0.040
Co-sleeping 1.25(0.60 - 2.62) 0.550

Multivariate Logistic Regression Analysis Was Used to Determine
Independent Predictors Of Sleep Disorders

DISCUSSION

This study highlights the prevalence and predictors of
sleep disorders in children with Cerebral Palsy (CP),
providing key insights into demographic, clinical, and
therapeutic factors influencing sleep quality. Below is a
detailed discussion of the findings, aligned with existing
literature. The majority of the kidsin these samples(53.3%)
were between the ages of 8and 10 years old, and there were
slightly more girls (53.3%) than boys (46.7%). This
distributionis consistent with otherresearch showing that
thereis no persistent gender difference in CP populations,
while certain cohorts have shown a slight female
predominance [11]. As it turned out, 56.7% of the
individuals had spastic CP, which is the most common
subtype of CP. Previous research has shown that spastic
CP accounts for 60-70% of cases of CP. A strong
foundation was correlated between sleep problems and
spastic CP (adjusted OR = 2.45, 95% Cl: 1.28-4.70, P =
0.007). This study confirms previous studies' findings that

DOI: https://doi.org/10.54383/pjhs.v6i1.2582

children with spastic CP frequently have pain, rigid
muscles, and restricted movement, all of which can lead to
poor sleep quality [12]. A significant predictor of sleep
disturbances was motor function, as measured by the
Gross Motor Function Classification System (GMFCS). Over
three times as many children at GMFCS levels Ill and IV
experienced sleep disturbances (adjusted OR = 3.10, 95%
Cl: 1.565-6.22, P = 0.001). It has been shown by earlier
researchthatkidswith higher GMFCS scorestypically sleep
worse, probably as a result of physical restrictions,
increased reliance, and a heavier caregiver load [13]. This
highlights the necessity of specialized sleep therapies for
kids with severe motor deficits. A significant risk factor for
sleep disorders, epilepsy was found in 20% of sample of
this study(adjusted OR=2.89, 95% Cl: 1.24-6.72, P=0.014).
Similar results have been documented in the literature,
where it is frequently seen, that epilepsy is linked to
frequent awakenings, disturbed sleep architecture, and
daytime sleepiness [14, 15]. Adjusted OR = 2.01, 95% Cl:
1.03-3.90, P =0.040), the use of anti-epileptic medications
was also somewhat linked to sleep disruptions. This is in
line with earlier studies that have demonstrated that
various anti-epileptic medications might increase sleep
difficulties or induce sedation[16, 17]. These results imply
that physiotherapy intensity significantly affects the
quality of sleep. When comparing children undergoing
high-intensity programs to those getting low-intensity
therapy, the risks of sleep disturbances were 3.45 times
greater (adjusted OR = 3.45, 95% Cl: 1.65-7.22, P < 0.001).
These findings are consistent with research showing that
exercise enhances sleep quality by lowering anxiety,
exhaustion, and muscular tone [18]. Additionally, high-
intensity physical treatment may improve motor function
and hence improve sleep indirectly. It's interesting to note
that this study's adjusted OR =1.25, 95% Cl: 0.60-2.62, P =
0.550) showed no evidence of a significant effect of co-
sleeping on sleep problems. Co-sleeping has shown
conflicting findings in the past; while some studies have
suggested that it can ease discomfort and lessen anxiety,
others have shown that it may impair parents' and kids'
sleep quality [19]. The samples of this study lacked of
statistically significant correlation raises the possibility
that co-sleeping is not the main factor influencing sleep
problems in kids with cerebral palsy [20]. In this group,
bedtime resistance (20%), sleep start delay (16.7%), and
nocturnal waking (26.7%) were the most prevalent sleep
disorders. Theseresults are consistent with earlier studies
that highlight how children with CP frequently experience
physiological pain, seizures, or adverse drug reactions,
which can cause them to wake up during the night or have
trouble goingasleep[21].

This study is limited by its cross-sectional design, which
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prevents establishing causality between risk factors and
sleep disorders. Being a single-center study with a
relatively small sample size may limit generalizability to
broader populations. Reliance on parent-reported
questionnaires may introduce recall and reporting bias,
and the absence of objective sleep assessment tools(e.qg.,
polysomnography) may affect precision. Future studies
should use multicenter longitudinal designs with larger
samples and incorporate objective sleep measures, along
with intervention-based research to improve sleep
outcomesinchildrenwith cerebral palsy.

CONCLUSIONS

This research identified a number of important variables,
such as the kind of CP, motor function, epilepsy, and the
severity of physiotherapy, that are linked to sleep
disturbancesin children with CP. The significance of timely
detection and customized measures in the handling of
sleep disturbances in this demographic is highlighted by
theseresults.
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