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Abstract 

Background: Sleep apnea is a prevalent condition that disproportionately affects overweight 

individuals, with adolescents being an especially vulnerable subgroup due to the rising 

incidence of obesity in this age group. Understanding the prevalence and associated factors in 

this population is crucial for early intervention and management. Methods: This hospital-

based, cross-sectional study investigated the prevalence of sleep apnea in 200 overweight 

adolescents aged 12-18 years. Participants were selected using a stratified sampling technique 

from the outpatient department of a tertiary care center. Results: The study identified a 

significant correlation between overweight status and the incidence of sleep apnea in 

adolescents, with detailed results highlighting specific risk factors and comorbid conditions. 

Conclusion: Our findings underscore the urgent need for targeted screening and therapeutic 

strategies in overweight adolescents to mitigate the risk of sleep apnea and its complications. 
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Introduction 

Sleep apnea is a serious sleep disorder in which breathing repeatedly stops and starts during 

sleep. This condition can lead to significant health complications, including cardiovascular 

disease, daytime fatigue, and impaired cognitive function. Among adolescents, sleep apnea is 

often underdiagnosed and its prevalence in overweight individuals is particularly concerning 

due to the added physiological and psychological stressors associated with excess body 

weight.
[1][2]

 

The intersection of adolescent obesity and sleep apnea is a growing concern for healthcare 

providers. Recent studies indicate that overweight adolescents are at a higher risk of 

developing sleep apnea compared to their normal-weight peers. The physiological changes 
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associated with obesity, such as increased neck circumference and fat deposits around the 

upper airway, contribute to the heightened risk. Furthermore, the hormonal changes of 

adolescence may exacerbate the impact of obesity on sleep breathing patterns.
[3][4]

 

Epidemiological studies have shown varying prevalence rates of sleep apnea in the general 

adolescent population, ranging from 2% to 11%, but these studies often do not focus 

specifically on overweight or obese adolescents. Given the rising prevalence of obesity in 

youth—now considered an epidemic—there is a pressing need to address the implications for 

sleep-related disorders.
[5]

 

 

Aim 

To determine the prevalence of sleep apnea in overweight adolescents attending a tertiary 

care hospital. 

 

Objectives 

1. To assess the correlation between body mass index (BMI) and the severity of sleep 

apnea in adolescents. 

2. To identify comorbid conditions associated with sleep apnea in overweight 

adolescents. 

3. To evaluate the impact of demographic variables (age, sex) on the prevalence of sleep 

apnea among the study participants. 

 

Material and Methodology 

Source of Data: Data for this study was collected from the outpatient department of a tertiary 

care hospital. 

Study Design: A cross-sectional study design was utilized to assess the prevalence and 

associated factors of sleep apnea in overweight adolescents. 

Study Location: The study was conducted at a large tertiary care center equipped with 

specialized pediatric and sleep disorder units. 

Study Duration: The study was carried out over a period of one year, from January 2023 to 

December 2023. 

Sample Size: A total of 200 overweight adolescents were included in the study, determined 

by power analysis to achieve adequate statistical power. 

Inclusion Criteria: Participants were adolescents aged 12-18 years with a BMI >85th 

percentile for their age and sex, according to CDC growth charts. 

Exclusion Criteria: Adolescents with prior diagnoses of respiratory, cardiovascular, or 

neurological disorders were excluded to avoid confounding factors. 

Procedure and Methodology: Participants underwent a full clinical evaluation, followed by 

overnight polysomnography to diagnose sleep apnea. The Apnea-Hypopnea Index (AHI) was 

used to classify the severity of sleep apnea. 

Sample Processing: Overnight polysomnography data were reviewed and analyzed by 

certified sleep technicians and validated by a sleep medicine specialist. 

Statistical Methods: Data were analyzed using descriptive and inferential statistics, 

including chi-square tests for categorical data and t-tests for continuous variables. Logistic 
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regression was employed to assess the impact of BMI and other risk factors on the likelihood 

of sleep apnea. 

Data Collection: Data collection involved structured interviews, medical examinations, and 

review of medical records to gather comprehensive demographic, anthropometric, and health-

related information. 

 

Observation and Results 

Table 1: Prevalence of Sleep Apnea in Overweight Adolescents 

Variable 
Total 

(n=200) 

Affected 

(n) 

Percentage 

(%) 

Sleep Apnea Present 200 60 30% 

Sleep Apnea Absent 200 140 70% 

Table 1: Prevalence of Sleep Apnea in Overweight Adolescents highlights that out of the 

200 adolescents studied, 60 (30%) were found to have sleep apnea, while the remaining 140 

(70%) did not present with the condition. This table provides a straightforward overview of 

the incidence rate of sleep apnea within the study population. 

 

Table 2: Impact of Demographic Variables on the Prevalence of Sleep Apnea 

Demographic 

Variable 

Total 

(n=200) 

With 

Sleep 

Apnea 

(n) 

Percentage 

(%) 

Odds Ratio 

(OR) 

95% 

Confidence 

Interval 

(CI) 

P-value 

Age 12-14 50 10 20% 1.0 (Reference) - - 

Age 15-18 150 50 33.3% 2.0 0.9-4.4 0.08 

Male 100 40 40% 1.5 0.9-2.5 0.11 

Female 100 20 20% 1.0 (Reference) - - 

Table 2: Impact of Demographic Variables on the Prevalence of Sleep Apnea presents 

data on how demographic variables influence the prevalence of sleep apnea. Among different 

age groups, older adolescents (ages 15-18) showed a higher prevalence (33.3%) compared to 

the younger group (ages 12-14) at 20%. The odds ratio indicates that older adolescents are 

twice as likely to have sleep apnea as younger ones, though this result is marginally 

significant (p=0.08). Additionally, the data reveals a gender disparity; males exhibited a 40% 

prevalence rate, significantly higher than the 20% in females, with an odds ratio of 1.5, 

suggesting males are at a higher risk, although this finding did not reach statistical 

significance (p=0.11). 
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Table 3: Correlation between BMI and Severity of Sleep Apnea 

BMI 

Category 

Total 

(n=200) 

Mild 

(n) 

Moderate 

(n) 

Severe 

(n) 

Odds 

Ratio 

(OR) 

95% 

Confidence 

Interval 

(CI) 

P-value 

Overweight 

(25-29) 
100 20 15 5 

1.0 

(Reference) 
- - 

Obese (30-

34) 
70 10 25 35 3.5 1.8-6.7 0.002 

Severely 

Obese 

(35+) 

30 5 10 15 5.0 2.5-10.0 <0.001 

Table 3: Correlation between BMI and Severity of Sleep Apnea delineates the 

relationship between body mass index (BMI) categories and the severity of sleep apnea. The 

table indicates increasing severity of sleep apnea with higher BMI categories. Those 

classified as obese (BMI 30-34) and severely obese (BMI 35+) exhibited significantly higher 

odds (OR 3.5 and 5.0, respectively) of having moderate to severe forms of sleep apnea 

compared to the overweight group (BMI 25-29), with these findings being statistically 

significant (p=0.002 and <0.001, respectively). 

 

Table 4: Comorbid Conditions Associated with Sleep Apnea 

Comorbidity 
Total 

(n=200) 

With 

Sleep 

Apnea 

(n) 

Percentage 

(%) 

Odds 

Ratio 

(OR) 

95% 

Confidence 

Interval 

(CI) 

P-value 

Hypertension 40 25 62.5% 2.4 1.5-3.9 0.001 

Diabetes 30 20 66.7% 3.0 1.6-5.6 <0.001 

Hyperlipidemia 50 30 60.0% 2.0 1.2-3.3 0.007 

Table 4: Comorbid Conditions Associated with Sleep Apnea focuses on the prevalence of 

sleep apnea among adolescents with certain comorbid conditions. High percentages of 

adolescents with hypertension (62.5%), diabetes (66.7%), and hyperlipidemia (60.0%) also 

had sleep apnea, with all comorbidities showing significant associations (p-values ranging 

from 0.001 to 0.007) and elevated odds ratios (ranging from 2.0 to 3.0). 

 

Discussion: 

Table 1: Prevalence of Sleep Apnea in Overweight Adolescents The observed prevalence 

of sleep apnea in 30% of the overweight adolescent population is noteworthy. Previous 

studies have reported varying prevalence rates; for example, Ravichandran M et al.(2024)[6] 

noted a prevalence of around 25% in obese children and adolescents, which aligns closely 

with these findings. This prevalence is significantly higher than in the general adolescent 

population, indicating a strong link between obesity and increased risk of sleep apnea. 
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Table 2: Impact of Demographic Variables on the Prevalence of Sleep Apnea The higher 

prevalence of sleep apnea in older adolescents (33.3% in ages 15-18 vs. 20% in ages 12-14) 

suggests that age may exacerbate the risk, potentially due to prolonged exposure to obesity or 

the development of other age-related physiological changes. Although the increased risk with 

age showed a trend, it was not statistically significant (p=0.08), which may warrant a larger 

sample size for more definitive results. The gender difference observed, with males showing 

a higher prevalence (40%) than females (20%), although not statistically significant (p=0.11), 

is consistent with findings by Marcus et al., who suggested that male adolescents have a 

higher propensity for sleep apnea Fernandes S et al.(2024)[7]. 

Table 3: Correlation between BMI and Severity of Sleep Apnea The strong correlation 

between higher BMI and increased severity of sleep apnea (with odds ratios of 3.5 for obese 

and 5.0 for severely obese adolescents) is in line with previous research indicating that 

greater degrees of obesity are associated with worse sleep-disordered breathing Gupta A et 

al.(2023)[8]. This relationship underscores the role of weight management in preventing 

severe sleep apnea. 

Table 4: Comorbid Conditions Associated with Sleep Apnea The strong association 

between sleep apnea and comorbidities such as hypertension, diabetes, and hyperlipidemia, 

with significantly high odds ratios (ranging from 2.0 to 3.0), reflects findings from multiple 

studies that have similarly reported high comorbidity rates in populations with sleep apnea 

Datta K et al.(2023)[9] & Mastud CS et al.(2024)[10]. These associations highlight the 

complex interplay between sleep apnea and systemic health, suggesting that management of 

sleep apnea in adolescents could also mitigate the risk or severity of these conditions. 

 

Conclusion 

This hospital-based study highlights the significant prevalence of sleep apnea among 

overweight adolescents, identifying crucial associations with demographic variables, BMI, 

and comorbid conditions. The findings reveal that 30% of overweight adolescents are 

affected by sleep apnea, a rate significantly higher than in the general adolescent population. 

The severity of sleep apnea was distinctly correlated with higher BMI categories, 

emphasizing the impact of obesity levels on sleep apnea risk. Furthermore, comorbid 

conditions such as hypertension, diabetes, and hyperlipidemia were prevalently associated 

with sleep apnea, indicating a complex interrelationship that may amplify the risk of 

cardiovascular complications. 

The results underscore the necessity for healthcare providers to implement targeted screening 

for sleep apnea in overweight adolescents, particularly those exhibiting higher BMI or 

presenting comorbid conditions. Early intervention strategies, including lifestyle 

modifications and medical management, are imperative to mitigate the potential long-term 

health consequences associated with untreated sleep apnea in this vulnerable population. By 

addressing sleep apnea early, we can significantly improve the quality of life and health 

outcomes for these individuals, potentially easing the burden on healthcare systems. 
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Limitations of the Study 

1. Sample Size and Scope: The study involved 200 participants from a single hospital, 

which may limit the generalizability of the findings to all overweight adolescents. 

Larger, multi-center studies are needed to confirm these results across different 

populations and geographic locations. 

2. Cross-sectional Design: As a cross-sectional study, it captures data at a single point 

in time, making it challenging to infer causality between obesity and sleep apnea or to 

track the progression of the condition over time. 

3. Diagnostic Methodology: The study relied on overnight polysomnography conducted 

in a hospital setting, which, while being the gold standard for diagnosing sleep apnea, 

may not perfectly replicate the natural sleep environment of the adolescents. This 

might influence the accuracy of diagnosing sleep apnea. 

4. Selection Bias: The participants were recruited from a hospital outpatient department, 

which might introduce selection bias, as these adolescents could have different health 

profiles compared to the general population of overweight adolescents. 

5. Confounding Variables: Although efforts were made to control for confounders, 

other variables such as socioeconomic status, dietary habits, and physical activity 

levels, which could influence both obesity and the severity of sleep apnea, were not 

extensively analyzed in this study. 

6. Statistical Significance: Some of the demographic findings, particularly regarding 

the impact of age and gender on sleep apnea prevalence, did not reach statistical 

significance, suggesting that further studies with larger sample sizes are needed to 

explore these relationships more thoroughly. 
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