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Background: Cerebral palsy is one of the most common neurological disorders of 
childhood and is frequently associated with feeding difficulties, dysphagia and 
impaired swallowing mechanism. These problems increase the risk of recurrent 
chest infections and aspiration pneumonia, which is an important cause of morbidity 
and hospital admissions in such children. Early identification of aspiration 
pneumonia may help in reducing complications and improving quality of life in 
cerebral palsy patients. Objective: To determine the frequency of aspiration 
pneumonia in children with cerebral palsy presenting to a tertiary care hospital. 
Study Design: Descriptive cross sectional study. Duration and Place of Study: 
Conducted from 1st January to 1st May 2025 at Department of Paediatrics, Ayub 
Teaching Hospital, Abbottabad. Methodology: Total 103 children aged 1 to 14 years 
with clinically diagnosed cerebral palsy were included. Clinical assessment and chest 
findings were used to label aspiration pneumonia based on predefined criteria. Data 
was analysed using statistical package for social sciences version 26. Mean ± 
standard deviation was calculated for quantitative variables and frequencies n(%) 
for categorical variables. Stratification was done and chi square test or Fisher exact 
test applied, with p≤0.05 taken as significant. Results: Mean age was 6.43 ± 4.04 
years and mean weight was 20.79 ± 7.30 kg. Males were 63 (61.2%) and females 40 
(38.8%). Majority were from rural areas 67 (65.0%). Aspiration pneumonia was 
found in 31 (30.1%) children while 72 (69.9%) had no pneumonia. Significant 
association was seen with age, as all cases 31 (37.8%) were in children ≤10 years 
(p<0.001). All cases also occurred in children with weight ≤20 kg 31 (51.7%) 
(p<0.001). Higher frequency was seen in children of uneducated parents 21 (51.2%) 
and rural residents 31 (46.3%) (p<0.001). Conclusion: Aspiration pneumonia is 
common problem in cerebral palsy children, especially in younger age, low weight 
and socially deprived groups. 
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INTRODUCTION 
Cerebral Palsy refers to a collection of non-progressive 
brain injury syndromes, which affect body movement and 
posture, resulting in an individual’s inability to perform 
certain activities.1 The disorder is characterized by either 
spasticity or sometimes hypotonicity of muscles together 
with reduced coordination of actions and delay in 
achieving developmental milestones.2 These children 
commonly have associated conditions such as mental 
retardation, epilepsy, vision problems, hearing disorders, 
and dysphagia.3 The eating process in children with 
cerebral palsy is unusual because of their lack of proper 
oral motor skills, weak swallow mechanism, and 
maladaptive positioning when eating.4  
Dysphagia has been reported as a common problem 
among children suffering from cerebral palsy, and is 
characterized by a condition where there is a problem with 
swallowing either at oral, pharyngeal, or esophageal 

levels.5 These patients have problems coordinating 
sucking, swallowing, and breathing, thereby leading to a 
hazardous state of swallowing. The food and liquids will 
remain in the mouth and pharynx and enter the airway, 
known as aspiration; however, this process could be 
asymptomatic with no coughing involved.6 Furthermore, a 
weaker coughing reflex and poor airway protection 
increase the risks involved.  

Aspiration pneumonia is an important complication 
among children who have cerebral palsy due to the 
inhalation of food particles, liquids, or even saliva into the 
lungs, causing subsequent infections.7 Aspiration 
pneumonia is more likely to occur among children who 
have severe motor dysfunction and significant dysphagia.8 
Aspiration can result in chronic inflammation of the lungs, 
which results in frequent admissions to the hospital. 
Common symptoms associated with aspiration 
pneumonia include cough, fever, dyspnea, and 
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occasionally cyanosis.9 Diagnosis is based primarily on 
clinical presentation but may be aided with chest X-rays or 
other diagnostic imaging procedures and swallowing 
tests.10  
Aspiration pneumonia is a considerable contributor to 
morbidity among children with cerebral palsy; 
nevertheless, the exact prevalence of this condition has not 
been well studied in many localities. Information 
concerning the prevalence of dysphagia and respiratory 
morbidity among children in many localities is insufficient, 
thus impeding the establishment of useful prevention and 
treatment strategies. Identification of at-risk patients will 
be of great benefit in addressing this problem. Therefore, 
this study is needed to determine the frequency of 
aspiration pneumonia in cerebral palsy child presented to 
a tertiary care hospital. 
 

METHODOLOGY 
A cross sectional study was carried out in the Department 
of Paediatrics at Ayub Teaching Hospital Abbottabad from 
1st January to 1st May 2025. Approval was obtained from 
institutional ethical committee as well as from CPSP before 
starting the data collection, and study was conducted 
according to ethical standards. The sample size of 103 was 
calculated by using WHO sample size software with 95% 
confidence level, 7% margin of error and expected 
frequency of aspiration pneumonia as 15.4% in children 
with cerebral palsy.11  
Inclusion criteria: Children aged 1 to 14 years, both males 
and females, and diagnosed cases of cerebral palsy on 
clinical basis were included in the study. 
Exclusion criteria: Children having history of other 
neurological or neurodevelopmental disorders, cystic 
fibrosis, tuberculosis, recent surgical procedure within last 
30 days, or history of steroid therapy were excluded from 
the study. 
Cerebral palsy was taken as permanent disorder of 
movement and posture starting early in life and identified 
clinically by presence of motor impairment such as 
spasticity, dystonia, athetosis or ataxia, along with 
abnormalities in posture, balance and coordination, 
delayed motor milestones and may be associated with 
intellectual disability, epilepsy, visual, hearing, speech or 
behavioural problems. 
After receiving consent from the patients’ parents or 
guardians and ensuring the confidentiality and lack of 
harm to the patient, the data was collected. The 
demographic information collected included age, sex, body 
weight, socioeconomic background, educational 
background, duration of cerebral palsy and type of 
residence. A full history and clinical assessment was 
carried out on all the subjects under study. Symptoms of 
respiratory system problems such as coughing, sputum 
production and fever were elicited. Following the general 
physical examination and systemic examination which 
included chest auscultation, chest x-rays were taken. 
After completion of clinical assessment and investigations, 
aspiration pneumonia was labelled when acute lung insult 
occurred following aspiration of gastric contents and at 
least three findings were present including fever with 
temperature ≥37.8°C, cough with thick sputum and 
crepitations on auscultation, increased respiratory rate 

according to age (up to 40/min for 1–5 years, up to 25/min 
for 6–10 years and up to 20/min above 10 years), 
radiological evidence of pulmonary consolidation on chest 
X-ray, and leukocytosis with WBC count >11,000 cells/μL . 
All collected data was entered and analysed using SPSS 
version 26. Quantitative variables like age, weight and 
duration of cerebral palsy were presented as mean ± 
standard deviation. Categorical variables such as gender, 
parent socioeconomic status, education level, residential 
status and aspiration pneumonia were expressed as 
frequency and percentages. Stratification was done for 
age, gender, weight, parent socioeconomic status, 
education level, duration of cerebral palsy and residential 
status. Post stratification chi square test or Fisher exact 
test was applied and p value ≤0.05 was taken as 
statistically significant. 
 

RESULTS 
The mean age of the study participants was 6.43 ± 4.04 
years, and the mean weight was 20.79 ± 7.30 kg. Regarding 
gender distribution, 63 (61.2%) of the children were male 
and 40 (38.8%) were female. With respect to parental 
education, 41 (39.8%) parents were uneducated, 22 
(21.4%) had primary education, 18 (17.5%) had 
secondary education, and 22 (21.4%) had higher 
education. As for residential status, majority of the 
children, 67 (65.0%), belonged to rural areas, whilst 36 
(35.0%) were from urban settings (Table 1). 

Table 1 
Patient Demographics (N=103) 

Demographics Mean ± SD 

Age (years) 6.43 ± 4.04 

Weight (kg) 20.79 ± 7.30 

Gender 
Male n (%) 63 (61.2%) 

Female n (%) 40 (38.8%) 

Parent Education 
Level 

Uneducated n (%) 41 (39.8%) 

Primary n (%) 22 (21.4%) 

Secondary n (%) 18 (17.5%) 

Higher n (%) 22 (21.4%) 

Residential Status 
Rural n (%) 67 (65.0%) 

Urban n (%) 36 (35.0%) 

Regarding the frequency of aspiration pneumonia, it was 
observed that 31 (30.10%) of the cerebral palsy children 
were diagnosed with aspiration pneumonia, whereas 72 
(69.90%) did not had this complication, giving a total 
sample of 103 children (Table 2). 

Table 2 
Frequency of Aspiration Pneumonia in a Cerebral Palsy 
Child (N=103) 

Aspiration Pneumonia Frequency % age 

Yes 31 30.10% 

No 72 69.90% 

Total 103 100% 

With regard to the association of aspiration pneumonia 
with demographic factors, a statistically significant 
association were found between aspiration pneumonia 
and age, wherein all 31 cases of aspiration pneumonia 
occurred exclusively in children aged ≤10 years, 
representing 37.8% of that age group, whilst none of the 
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children aged >10 years were affected (p<0.001). 
Similarly, a highly significant association were observed 
between aspiration pneumonia and weight, as all positive 
cases occurred only in children weighing ≤20 kg, 
accounting for 51.7% of that weight group, with no cases 
reported in children weighing >20 kg (p<0.001). Parental 
education level also showed a statistically significant 
association, with aspiration pneumonia being present in 
21 (51.2%) children of uneducated parents and 10 
(45.5%) children of parents with primary education only, 
whereas no cases were identified amongst children whose 
parents had secondary or higher education (p<0.001). 
Furthermore, residential status was significantly 
associated with aspiration pneumonia, as 31 (46.3%) of 
rural children were affected compared to none of the 
urban children (p<0.001) (Table 3). 

Table 3 
Association of Aspiration Pneumonia with Demographic 
Factors 

Demographic 
Factors 

Subgroup 
Aspiration Pneumonia 

p-value 
Yes n (%) No n (%) 

Age (years) 
≤10 31 (37.8%) 51 (62.2%) 

<0.001** 
>10 0 (0.0%) 21 (100.0%) 

Gender 
Male 21 (33.3%) 42 (66.7%) 

0.369* 
Female 10 (25.0%) 30 (75.0%) 

Weight (kg) 
≤20 31 (51.7%) 29 (48.3%) 

<0.001** 
>20 0 (0.0%) 43 (100.0%) 

Parent 
Education 
Level 

Uneducated 21 (51.2%) 20 (48.8%) 

<0.001** 
Primary 10 (45.5%) 12 (54.5%) 

Secondary 0 (0.0%) 18 (100.0%) 

Higher 0 (0.0%) 22 (100.0%) 

Residential 
Status 

Rural 31 (46.3%) 36 (53.7%) 
<0.001** 

Urban 0 (0.0%) 36 (100.0%) 

*Chi-square Test    **Fischer Exact Test 

 

DISCUSSION 
The prevalence of aspiration pneumonia among the 
pediatric population with cerebral palsy was recorded at 
31(30.10%). This higher frequency is due to cerebral 
palsy-related neuro-motor dysfunction in the 
oropharyngeal muscles leading to impaired swallowing 
and ineffective airway protection when ingesting meals. 
The dysfunction makes it more likely for the child to 
silently aspirate food particles, fluids, and oral secretions 
into the lungs, ultimately causing pneumonia. Age 
correlated significantly with aspiration pneumonia (p < 
0.001), where all positive cases were recorded among the 
≤10-year-old age group, making up 37.8% of the group. 
Young children with cerebral palsy suffer from 
underdeveloped and improperly coordinated swallowing 
functions and incomplete cough reflex and airway defense 
mechanisms, which make them more susceptible to 
aspiration events. Weight correlated highly significantly 
with aspiration pneumonia (p < 0.001), with all 31 (51.7%) 
cases of aspiration pneumonia being registered among the 
≤20kg body mass, without any occurrences among heavier 
children. Malnutrition, which contributes to low body 
mass, is prevalent among children with cerebral palsy and 
causes feeding challenges, thus, indicating oro-motor 
dysfunction. 
The frequency of aspiration pneumonia in the present 
study was found to be 31 (30.10%), which is consistent 

with the findings of Hajira B et al. 12 who reported 
pneumonia in 40.9% of cerebral palsy children, indicating 
that aspiration pneumonia remains a frequent and 
significant complication in this population. Similarly, Najar 
BA et al. 13 reported aspiration pneumonia in 14.03% of 
cerebral palsy children, which is somewhat lower than the 
present findings. This difference may be attributed to 
variation in sample size, disease severity, and diagnostic 
criteria used across different settings. The higher 
frequency observed in present study and that of Hajira B 
et al. 12 may reflects the presence of more severe 
neuromuscular dysfunction in the studied populations, 
which predisposes children to oropharyngeal dysphagia 
and consequent pulmonary aspiration. This is further 
supported by Marpole R et al. 14 and Gibson N et al. 15 who 
both identified respiratory disease as the leading cause of 
morbidity and mortality in cerebral palsy, with a 14-fold 
higher risk of death from respiratory causes, confirming 
the clinical burden of this complication. 

Age was found to be significantly associated with 
aspiration pneumonia (p<0.001), as all 31 (37.8%) 
positive cases occurred exclusively in children aged ≤10 
years. This finding is in agreement with the general 
observations of Lam P 16 who reported that impaired 
swallowing, weak cough reflex, and gastro-oesophageal 
reflux are more pronounced in younger and more severely 
affected children, making them more vulnerable to 
aspiration events. Rijal P et al. 17 also noted aspiration 
syndrome as the leading identifiable cause of recurrent 
pneumonia in children, which further supports the age-
related susceptibility observed in the present study. 
Younger children have less mature airway protective 
mechanisms and underdeveloped swallowing 
coordination, which provides a plausible physiological 
explanation for this significant association. 

Weight showed a highly significant association with 
aspiration pneumonia (p<0.001), with all positive cases 
occurring only in children weighing ≤20 kg, constituting 
51.7% of that weight group. This is comparable to the 
findings of Abdrakhmanova ST et al. 18 who reported that 
cerebral palsy children with pneumonia had more severe 
disease and greater nutritional compromise as compared 
to controls. Malik BA et al. 19 also identified nutritional 
disorders and growth failure as amongst the most 
common problems associated with cerebral palsy. Low 
body weight in these children reflects underlying 
malnutrition and oro-motor feeding difficulties, both of 
which are closely linked with compromised respiratory 
muscle strength and impaired immune defence, thereby 
increasing susceptibility to aspiration pneumonia. 

Parental education level was significantly associated with 
aspiration pneumonia (p<0.001), with highest rates seen 
in children of uneducated 21 (51.2%) and primary-
educated parents 10 (45.5%), whilst no cases were 
identified in children of parents with secondary or higher 
education. This finding is well supported by Draz SF et al. 
20 who demonstrated that educational intervention in 
mothers of cerebral palsy children with respiratory 
problems led to statistically significant improvement in 
maternal knowledge and practices, which consequently 
reduced recurrent respiratory complications. This 
confirms that parental awareness regarding safe feeding 
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techniques, proper positioning, and early recognition of 
aspiration signs plays a vital role in prevention of 
aspiration pneumonia. 
Residential status was also significantly associated 
(p<0.001), as 31 (46.3%) of rural children were affected 
compared to none from urban areas. Qureshi D et al. 21 
reported respiratory illness in 16.4% of cerebral palsy 
children and highlighted feeding difficulties and oromotor 
dysfunction as major contributing factors, which are more 
likely to go unmanaged in rural settings due to limited 
access to specialised rehabilitation services such as speech 
and language therapy. Braverman JM22 further 
emphasised that impaired airway clearance and recurrent 
infections are chief causes of morbidity in cerebral palsy, 
and these are more likely to worsen in rural populations 
where delayed healthcare seeking and poor health literacy 
are common. The complete absence of aspiration 
pneumonia in urban children in the present study strongly 
suggests that access to healthcare, parental education, and 
specialised nutritional support are important protective 
factors against this complication. 
However, there are some limitations associated with this 
study that should be highlighted. Firstly, the research was 
performed in a single location – in one hospital, which can 
affect the validity of its conclusions regarding the overall 

population of children diagnosed with cerebral palsy. 
Secondly, the number of participants involved in the 
investigation was rather small, including just 103 children. 
Moreover, it is likely that this aspect affected the strength 
of some associations found. Thirdly, the cross-sectional 
design of the study does not allow concluding about the 
cause-and-effect relationships between demographic 
factors and aspiration pneumonia. Finally, some clinical 
factors, such as the nature of cerebral palsy, type of 
feeding, vaccinations, and nutrition, were not considered 
in the study. 
 

CONCLUSION 
Aspiration pneumonia is shown to be a common and 
serious problem in children with cerebral palsy, affecting 
almost one-third of the participants. In addition, it was 
revealed that young age, poor body mass, illiteracy of 
parents, and rural dwelling were related to a higher 
incidence of aspiration pneumonia among these children. 
Disclaimer: No any disclaimer present. 
Acknowledgments: The author thankful to the medical 
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proper maintaining of record and organized handling of 
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