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INTRODUCTION 
Obstructive sleep apnea (OSA) in children is a prevalent sleep-related 
breathing disorder characterized by intermittent upper airway 
obstruction, leading to disrupted sleep and subsequent neurocognitive 
and cardiovascular consequences [1]. On a global scale, the prevalence 
of pediatric OSA is estimated to range from 1% to 5%, with sleep-
disordered breathing symptoms affecting up to 11% of children [2,3]. 
Habitual snoring, a hallmark symptom, is a key indicator for screening 
and early diagnosis [3,4].

At the national level, various countries report differing prevalence 
rates inuenced by factors such as adenotonsillar hypertrophy, obesity, 
and socioeconomic conditions. For example, in many Western 
countries, adenotonsillar hypertrophy remains the primary cause, 
particularly in the age group of 2–8 years, while obesity has been 
identied as an emerging risk factor [2,5].

At the regional level, particularly in Kashmir, there is a notable gap in 
comprehensive epidemiological studies on pediatric OSA. Factors 
such as environmental inuences, genetic predispositions, and 
healthcare accessibility may impact the local prevalence and clinical 
pattern, necessitating region-specic research [6]. There is a need to 
understand the local epidemiology of pediatric OSA in Kashmir to 
facilitate early diagnosis and better management. The present  study 
was  conducted to evaluate the demographic, clinical, and etiological 
patterns of pediatric obstructive sleep apnea among children under 12 
years in Kashmir.

METHODOLOGY 
Study Design 
A cross-sectional observational study 
Study Setting  
The study was carried out in the outpatient in  departments of ENT of a 
tertiary care hospitals in Kashmir.
Study Duration
The study period extended from July 2024 to December 2025
Study Population 
Children aged less than 12 years who attended the outpatient 
departments with symptoms suggestive of sleep-disordered breathing 
were screened for eligibility.

Inclusion Criteria 
Ÿ Children aged less than 12 years

Ÿ Patients presenting with symptoms suggestive of sleep apnea, 
including habitual snoring, mouth breathing, restless sleep, or 
witnessed apneic episodes

Exclusion Criteria 
Ÿ Children with previously diagnosed or surgically treated 

obstructive sleep apnea
Ÿ Children with severe congenital anomalies or neuromuscular 

disorders affecting respiration
Ÿ Patients with acute respiratory infections at the time of evaluation

Screening and Diagnostic Procedure 
All eligible participants were evaluated using a validated pediatric 
obstructive sleep apnea screening questionnaire or discriminant tool. 
The instrument assessed habitual snoring, breathing pauses during 
sleep, sleep disturbances, and daytime behavioral symptoms. Patients 
fullling the diagnostic criteria based on the screening tool were 
classied as probable cases of obstructive sleep apnea.

Data Collection
Data were collected using a structured proforma. The following 
variables were recorded:
Ÿ  age, sex, residence, and body mass Demographic Variables:

index (BMI)
Ÿ  habitual snoring, mouth breathing, Clinical Presentation:

restless sleep, witnessed apnea, daytime sleepiness, behavioral 
disturbances

Ÿ  tonsillar hypertrophy, adenoid Clinical Examination Findings:
facies, nasal obstruction, craniofacial abnormalities

Ÿ  adenotonsillar hypertrophy, Etiological and Risk Factors:
obesity, allergic rhinitis, recurrent upper respiratory tract 
infections

Sample Size
The sample size was calculated based on the prevalence of habitual 
snoring, the most common presenting symptom of pediatric 
obstructive sleep apnea, estimated at approximately 10.5% from 
previous epidemiological studies. Using the formula:

2 2    N= Z ×p×q/d
where Z = 1.96, p = 0.10, q = 0.90, and d = 0.05, the minimum 
calculated sample size was approximately 144 participants. Additional 
10% where taken totaling 158. 
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Sampling Technique: A consecutive sampling technique was 
employed, whereby all eligible children attending the ENT outpatient 
departments during the study period who fullled the inclusion criteria 
were recruited sequentially until the required sample size was 
achieved.

Statistical Analysis
The collected data were entered into a Jamovi statistical software 
version 2.7.18( a free  to use software) and analyzed accordingly. 
Descriptive statistics were used to summarize demographic and 
clinical variables. Associations between categorical variables were 
assessed using the Chi-square test or Fisher's exact test as appropriate. 
Logistic regression analysis was performed to identify independent 
predictors of moderate to severe obstructive sleep apnea. A p-value of 
less than 0.05 was considered statistically signicant.

RESULTS
A total of 158 children diagnosed with obstructive sleep apnea (OSA) 
were included in the study. The majority of cases were observed in the 
6–9 year age group (41.8%), followed by 2–5 years (32.9%) and 10–12 
years (25.3%), showing a statistically signicant age distribution (p = 
0.04). There was a clear male predominance (60.8%) compared to 
females (39.2%), which was also statistically signicant (p = 0.02). 
Most children had a normal BMI (62.7%); however, overweight or 
obese children constituted 37.3% of the sample and demonstrated a 
signicant association with OSA severity (p = 0.01).Table 1

Regarding clinical presentation, snoring was the most frequently 
reported symptom (83.5%), followed by mouth breathing (60.1%), 
daytime sleepiness (39.9%), and witnessed apnea (35.4%), all 
showing statistically signicant associations with OSA (p < 0.05). 
(Table 2). Among etiological factors, adenotonsillar hypertrophy was 
the predominant cause (70.3%) and showed strong statistical 
signicance (p < 0.001). Obesity was the second most common 
contributing factor (37.3%, p = 0.01), while craniofacial abnormalities 
were less frequent (10.1%) but remained clinically and statistically 
signicant (p = 0.04). Overall, the ndings highlight the predominance 
of adenotonsillar hypertrophy and snoring as key contributors to 
pediatric OSA, with demographic and anthropometric factors also 
playing a signicant role.  (Table 3)

DISCUSSION
The present study provides evaluation of the demographic 
characteristics, clinical presentation, and etiological factors associated 
with pediatric obstructive sleep apnea (OSA) among children 
attending outpatient departments in Kashmir. Using a structured 
screening approach, this study highlights the epidemiological pattern 
and key predictors of disease severity in a region where data on 
pediatric OSA remain limited. The ndings contribute region-specic 
evidence while aligning with established national and international 
literature.

In the present cohort, the highest proportion of OSA cases was 
observed in the 6–9-year age group (41.8%), followed by children 
aged 2–5 years (32.9%) and 10–12 years (25.3%), with a statistically 
signicant age distribution. This age-related pattern is consistent with 
global epidemiological studies that report peak prevalence of pediatric 
OSA during early and middle childhood, coinciding with maximal 
adenotonsillar tissue growth relative to upper airway size [9,10]. 
Previous studies have demonstrated that lymphoid tissue hypertrophy 
reaches its peak between 3 and 8 years of age, predisposing children to 
upper airway obstruction during sleep [10,11]. The relatively lower 
proportion of cases in older children in this study may reect partial 
airway maturation or under-recognition of symptoms in older age 
groups.

A signicant male predominance was observed in the present study, 
with males constituting 60.8% of cases. This nding aligns with 
several population-based and clinical studies that have reported a 
higher prevalence of pediatric OSA among boys [11,12]. Although the 
precise mechanisms remain unclear, sex-related differences in 
craniofacial morphology, airway collapsibility, and hormonal 
inuences have been proposed as contributing factors [11]. However, 
logistic regression analysis in the present study did not identify male 
sex as an independent predictor of moderate-to-severe OSA, 
suggesting that other factors such as adenotonsillar hypertrophy and 
obesity may play a more dominant role in determining disease severity, 
a nding consistent with earlier pediatric cohorts [12].

Anthropometric assessment revealed that although the majority of 
children had a normal body mass index (BMI), a substantial proportion 
(37.3%) were overweight or obese, and this group demonstrated a 
statistically signicant association with OSA severity. This 
observation reects the growing global concern regarding the impact 
of childhood obesity on sleep-disordered breathing [13]. Multiple 
studies have demonstrated that obese children have a two- to four-fold 
increased risk of developing OSA compared to their normal-weight 
counterparts [13,14]. Obesity contributes to airway obstruction 
through fat deposition in the pharyngeal structures, reduced lung 
volumes, and altered neuromuscular control of the upper airway [14]. 
The ndings of the present study underscore the evolving 
epidemiology of pediatric OSA, where obesity acts as an important 
coexisting risk factor alongside traditional anatomical causes.

With regard to clinical presentation, habitual snoring was the most 
frequently reported symptom, present in 83.5% of children, followed 
by mouth breathing (60.1%), daytime sleepiness (39.9%), and 
witnessed apnea (35.4%). These ndings are consistent with 
established clinical literature identifying snoring as the most sensitive 
and commonly reported symptom of pediatric OSA [15,16]. Mouth 
breathing, which was also signicantly associated with OSA in this 
study, reects chronic nasal obstruction and altered airway dynamics 
and has been linked to adenotonsillar hypertrophy and abnormal 
craniofacial growth patterns [15]. Although daytime sleepiness and 
witnessed apnea were reported less frequently, their signicant 
association with OSA suggests a higher disease burden and potential 
neurobehavioral impact in affected children [17]. These observations 
reinforce the importance of symptom-based screening tools in 
outpatient settings, particularly in regions with limited access to 
polysomnography.

Etiological evaluation revealed adenotonsillar hypertrophy as the 
predominant contributing factor, identied in 70.3% of cases and 
emerging as the strongest independent predictor of moderate-to-severe 
OSA (OR 3.3, p = 0.001). This nding is in strong agreement with 
global pediatric OSA literature, which consistently identies 
adenotonsillar enlargement as the primary anatomical cause of airway 
obstruction in children [9,10,]. Numerous studies have demonstrated 
that adenotonsillectomy remains the rst-line treatment for pediatric 
OSA and results in signicant improvement in symptoms and quality 
of life in the majority of cases [17]. The high prevalence of 
adenotonsillar hypertrophy in the present study highlights the critical 
role of early ENT evaluation and timely intervention.

Obesity emerged as the second most common etiological factor and 
was independently associated with moderate-to-severe OSA (OR 2.5, 
p = 0.01). This nding mirrors global trends indicating a shift toward a 
more complex phenotype of pediatric OSA, where obesity contributes 
to persistent or severe disease even after adenotonsillectomy [14,15]. 
The coexistence of obesity and adenotonsillar hypertrophy in a subset 
of children underscores the need for a multidisciplinary approach to 
management, incorporating weight reduction strategies alongside 
surgical or medical interventions.

Craniofacial abnormalities, although less prevalent (10.1%), were 
signicantly associated with OSA in this cohort. Structural anomalies 
affecting maxillofacial development have been recognized as 
important contributors to upper airway narrowing and increased 
airway resistance during sleep [12]. While their prevalence was lower 
compared to adenotonsillar hypertrophy and obesity, their 
identication is clinically relevant, particularly in children with 
persistent symptoms despite standard treatment [12].

Logistic regression analysis further demonstrated that age greater than 
six years, adenotonsillar hypertrophy, obesity, and mouth breathing 
were signicant predictors of moderate-to-severe OSA. These ndings 
are consistent with previous studies showing that disease severity is 
inuenced by a combination of anatomical obstruction, 
anthropometric factors, and clinical symptomatology [13,17]. The 
identication of mouth breathing as an independent predictor 
highlights its potential role as a marker of chronic airway obstruction 
and disease severity.

Overall, the ndings of the present study indicate that the clinical and 
etiological prole of pediatric OSA in Kashmir closely parallels global 
trends while providing valuable regional data. The predominance of 
adenotonsillar hypertrophy and habitual snoring underscores the 
importance of early recognition in outpatient settings. Additionally, 
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the signicant contribution of obesity emphasizes the need for 
preventive strategies addressing childhood overweight and obesity as 
part of comprehensive OSA management.

Ethical Consideration
Ethical approval was obtained from the Institutional Ethics Committee 
prior to study initiation. Written informed consent was obtained from 
parents or legal guardians of all participating children, and age-
appropriate assent was obtained from children older than seven years 
whenever feasible. Participation was voluntary, and condentiality of 
all patient information was maintained.
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Limitations 
Being a Cross-sectional hospital-based design,limits causal inference 
and generalizability to the community population. Diagnosis based on 
screening tools rather than polysomnography may introduce 
misclassication bias.

Table 1. Demographic Profile of Participants  (n = 158)

Table 2. Clinical Presentation & Etiological Factors (n = 158)

Table 3. Association Between Risk Factors and Moderate–Severe 
OSA (n = 158)
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Variable Category Frequency 
(n)

Percentage 
(%)

χ² value df p-value

Age 
Group

2–5 years 52 32.9 6.32 2 0.04
6–9 years 66 41.8
10–12 years 40 25.3

Gender Male 96 60.8 5.18 1 0.02
Female 62 39.2

BMI 
Category

Normal 99 62.7 6.45 1 0.01
Overweight/
Obese

59 37.3

Risk Factor Odds Ratio (OR) 95% CI p-value
Adenotonsillar hypertrophy 3.3 1.9–5.8 0.001
Obesity 2.5 1.4–4.3 0.01
Male sex 1.5 0.9–2.6 0.08
Age >6 yrs 2.0 1.2–3.4 0.02
Mouth breathing 1.9 1.1–3.2 0.03

Symptom Present (n) Percentage (%) χ² 
value

df p-value

Snoring 132 83.5 18.76 1 <0.001
Mouth breathing 95 60.1 5.32 1 0.02
Daytime sleepiness 63 39.9 4.68 1 0.03
Witnessed apnea 56 35.4 4.11 1 0.04


