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ABSTRACT

Background: Obstructive Sleep Apnea (OSA) is an increasingly prevalent but significantly under-diagnosed
sleep disorder, particularly amongst obese adults. Obesity remains the strongest modifiable risk factor for OSA,
yet systematic data from tertiary care settings in eastern India remain sparse. Objective: To determine the
prevalence of OSA and to identify associated risk factors among obese adults attending the medicine outpatient
and inpatient departments of a tertiary care centre in West Bengal. Methods: A hospital-based cross-sectional
study was conducted over six months. A total of 78 participants with a Body Mass Index (BMI) >30 kg/m?
were enrolled using purposive sampling. OSA was screened using the STOP-BANG questionnaire; subjects
scoring >3 were considered at high risk. Sociodemographic and clinical data were collected through structured
interview and clinical examination. Results: The overall prevalence of OSA (high risk) was found to be 62.8%
(n=49). The majority of participants were males (61.5%) and belonged to the 40-49 years age group (34.6%).
Significant risk factors included BMI >35 kg/m? (80.4% OSA prevalence), neck circumference >40 cm
(76.2%), age >50 years (78.8%), hypertension (75.7%), and sedentary occupation (71.4%). Conclusion: OSA
is highly prevalent among obese adults attending tertiary care in West Bengal. Routine screening using the
STOP-BANG tool is recommended for all obese patients. Early identification and lifestyle modification can
meaningfully reduce the disease burden.
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1. INTRODUCTION

Obstructive Sleep Apnea (OSA) is a chronic sleep-related breathing disorder characterised by repetitive
episodes of partial or complete upper airway obstruction during sleep, leading to intermittent hypoxia,
fragmented sleep, and daytime somnolence. It is increasingly recognised as a major public health concern
globally and in India alike. Studies estimate that OSA affects approximately 4-6% of men and 2-4% of women
in the general adult population, though these figures rise dramatically in obese cohorts[1].

Obesity, defined as a BMI >30 kg/m?, is the single most important and modifiable risk factor for OSA. Excess
adipose tissue deposited around the pharynx and neck compresses the upper airway, reducing its calibre and
predisposing individuals to nocturnal collapse. A BMI increase of merely 10% is associated with a six-fold
rise in the odds of developing OSA. With India's urban population witnessing a sharp surge in obesity due to
sedentary lifestyles, dietary transitions, and psychosocial stress, the burden of OSA is anticipated to follow
suit[2].

West Bengal, a densely populated eastern Indian state, presents a unique epidemiological scenario. Rapid
urbanisation in cities such as Kolkata, Durgapur, and Jamshedpur has contributed to lifestyle changes,
metabolic syndrome, and consequent obesity. Despite this, large-scale studies specifically examining OSA
prevalence among obese patients at tertiary care centres in West Bengal are notably lacking. The majority of
available evidence is drawn from metropolitan cities in northern and southern India, leaving a considerable
regional data gap[3].

OSA, if left untreated, contributes to hypertension, Type 2 diabetes mellitus, cardiac arrhythmias, stroke, and
impaired cognitive function, thereby imposing an enormous socioeconomic burden on patients and healthcare
systems. Alarmingly, a large proportion of OSA patients remain undiagnosed because the symptoms —
snoring, witnessed apnoeas, and excessive daytime sleepiness — are frequently dismissed as trivial or
attributed to fatigue[4].

Given the strong association between obesity and OSA and the inadequacy of regional data, this study was
undertaken to determine the prevalence of OSA among obese adults attending a tertiary care centre in West
Bengal and to identify significant sociodemographic and clinical risk factors associated with OSA in this
population.

2. OBJECTIVES

1. To determine the prevalence of OSA among obese adults attending the medicine OPD and IPD of a
tertiary care centre in West Bengal.

2. To identify sociodemographic risk factors (age, gender, occupation, BMI category) associated with
OSA in this population.

3. To assess the relationship between clinical parameters (neck circumference, co-morbidities) and
OSA risk.

4. To generate baseline data for regional health policy and clinical decision-making.

3. METHODOLOGY

3.1 Study Design and Setting

A hospital-based, cross-sectional descriptive study was conducted in the Department of Medicine at a tertiary
care hospital in West Bengal, India. The study period extended over six months (July 2024 to December 2024).
The study was approved by the Institutional Ethics Committee (IEC) and written informed consent was
obtained from all participants prior to enrolment.

3.2 Sample Size Calculation

The sample size was calculated using the standard formula for estimating a population proportion:
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n=22xpxq/d?
Where: Z = 1.96 (at 95% confidence level); p = 0.55 (estimated OSA prevalence in obese adults, based on
prior literature); g=1—-p=0.45; d = 0.11 (allowable margin of error, 11%).
n=(1.96)>x0.55 x 0.45/(0.11)> = 3.8416 x 0.2475/0.0121 = 78.6 = 78

Hence, the final sample size was fixed at 78 participants. The margin of error was set at 11% keeping in mind
feasibility constraints at a single tertiary centre within a defined time frame.

3.3 Sampling Method

Purposive (consecutive) sampling technique was employed. All consenting adult patients with BMI >30 kg/m?
attending the medicine OPD and IPD during the study period were enrolled until the required sample size of
78 was achieved. This approach ensured representation of the clinical population under study and minimised
selection bias within the constraints of a single-centre design.

3.4 Inclusion and Exclusion Criteria

Inclusion Criteria: Adults aged 1875 years with BMI >30 kg/m?; willing to participate and provide written
informed consent.

Exclusion Criteria: Patients with previously diagnosed OSA on CPAP therapy; those with severe psychiatric
illness, acute febrile illness, or pregnancy; refusal to consent.

3.5 Data Collection Tools

A pre-tested, structured proforma was used to record sociodemographic information (age, gender, residence,
education, occupation), anthropometric measurements (weight, height, BMI, neck circumference, waist
circumference), and co-morbidities (hypertension, diabetes mellitus, hypothyroidism). OSA screening was
performed using the validated STOP-BANG questionnaire. A score of >3 was considered indicative of high
risk for OSA, consistent with published clinical guidelines. Neck circumference was measured using a non-
elastic tape at the level of the cricothyroid membrane.

3.6 Statistical Analysis

Data were entered and analysed using SPSS version 22.0. Descriptive statistics (frequency, percentage, mean
+ SD) were used for categorical and continuous variables. Chi-square test was applied to assess associations
between categorical variables. A p-value of <0.05 was considered statistically significant.

4. RESULTS

A total of 78 obese adults were enrolled in the study. The mean age of participants was 47.3 + 9.8 years and
the mean BMI was 35.4 £ 4.2 kg/m2. The overall prevalence of high-risk OSA (STOP-BANG score >3) was
found to be 62.8% (n=49).

4.1 Sociodemographic Profile of Participants
Table 1: Sociodemographic and Clinical Profile of Study Participants (n=78)

Variable Frequency (n=78) Percentage (%)
AGE GROUP (Years)

30-39 18 231
40-49 27 34.6
50-59 22 28.2
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>60 11 141
GENDER
Male 48 61.5
Female 30 38.5
RESIDENCE
Urban 45 57.7
Rural 33 42.3
EDUCATION
Iliterate / Primary 14 17.9
Secondary 28 35.9
Graduate & above 36 46.2
OCCUPATION
Sedentary (desk/office) 42 53.8
Moderate activity 24 30.8
Manual/heavy labour 12 154
BMI CATEGORY (kg/m?)
30.0-34.9 (Class I) 32 41.0
35.0-39.9 (Class I1) 28 35.9
>40.0 (Class I1I) 18 23.1
MARITAL STATUS
Married 62 79.5
Unmarried / Others 16 20.5

Values are presented as frequency and percentage.

As depicted in Table 1, the largest proportion of participants fell in the 40-49 years age group (34.6%),
followed by 50-59 years (28.2%). Males constituted 61.5% of the study population. The majority (57.7%)
were from urban areas. Regarding educational status, 46.2% were graduates or above. More than half (53.8%)
were engaged in sedentary occupations. Concerning obesity classification, Class | obesity (BMI 30.0-34.9)
was most common (41.0%), followed by Class 11 (35.9%) and Class 111 (23.1%). Married individuals formed
79.5% of the cohort.

4.2 OSA Prevalence and Associated Risk Factors
Table 2: Prevalence of OSA According to Risk Factors (n=78)

Risk Factor OSA Present n (%) OSA Absent n (%)
Male gender 34 (70.8%) 14 (29.2%)
| |
Female gender 15 (50.0%) ‘ 15 (50.0%) ‘
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Age >50 years 26 (78.8%) 7 (21.2%)

BMI >35 kg/m? 37 (80.4%) 9 (19.6%)

Neck circumference >40 cm 32 (76.2%) 10 (23.8%)

Sedentary occupation 30 (71.4%) 12 (28.6%)

Hypertension (co-morbid) 28 (75.7%) 9 (24.3%)

Diabetes mellitus (co-morbid) 22 (68.8%) 10 (31.2%)
STOP-BANG Score >3 49 (100%) 0 (0%)

Overall OSA (n=78) 49 (62.8%) 29 (37.2%)

OSA defined as STOP-BANG score >3.

Table 2 presents OSA prevalence stratified by key risk factors. Among participants with BMI >35 kg/m?,
80.4% had OSA, compared with lower rates in Class | obesity, underscoring the dose-response relationship
between adiposity and upper airway compromise. Neck circumference >40 cm was associated with OSA in
76.2% of subjects. Age >50 years showed a notably higher OSA prevalence of 78.8%, suggesting age-related
changes in upper airway muscle tone as a contributory mechanism. Among males, 70.8% were high-risk for
OSA versus 50.0% in females. Co-morbid hypertension was associated with a 75.7% OSA prevalence, while
diabetes mellitus co-existed in 68.8% of OSA-positive participants. All 49 subjects classified as high-risk on
STOP-BANG reported habitual snoring and at least two additional risk symptoms.

5. DISCUSSION

The present cross-sectional study documented a high prevalence of OSA risk (62.8%) amongst obese adults
attending a tertiary care centre in West Bengal. This figure is consistent with, and in certain respects exceeds,
the prevalence rates reported in comparable Indian studies. Sharma et al. (2006) reported an OSA prevalence
of 13.7% in the general adult population of Delhi; however, in obese sub-groups, prevalence estimates have
ranged from 40-70%, corroborating our findings. The higher prevalence noted in our study may reflect the
fact that our cohort was exclusively composed of obese individuals (BMI >30), thereby enriching the sample
for OSA risk[5].

The male preponderance observed in this study (61.5% of participants; 70.8% OSA prevalence in males) aligns
with well-established epidemiological evidence. Testosterone is known to reduce genioglossal muscle activity
and upper airway responsiveness, while progesterone in females exerts a protective effect by stimulating upper
airway dilator muscles. These hormonal differences partly explain the higher OSA burden in men. The reduced
sex disparity observed post-menopause is also well documented, and the age >50 subgroup in our study (78.8%
OSA prevalence) partly captures this transition in women[6].

The relationship between increasing BMI and OSA prevalence was clearly demonstrated in this study. Class
IIT obesity (BMI >40) showed the highest OSA risk, supporting the pathophysiological mechanism whereby
pharyngeal fat deposition narrows the upper airway lumen. Neck circumference >40 cm was likewise a strong
predictor, confirming the utility of this simple anthropometric measure as a bedside screening parameter.
Peppard et al. (2013) in the Wisconsin Sleep Cohort demonstrated a 6-fold increased odds of OSA with a 10%
rise in BMI — findings consistent with our results[7].

The significant association of OSA with hypertension (75.7%) and diabetes mellitus (68.8%) in this study is
clinically important. OSA-induced sympathetic nervous system activation, oxidative stress, and intermittent
hypoxia are known to raise arterial blood pressure and promote insulin resistance. Consequently, OSA
represents an independent cardiovascular risk factor, and its identification and management has prognostic
implications beyond sleep quality alone. These bidirectional relationships emphasise the need for a holistic,
multidisciplinary approach to managing obese patients with cardiometabolic co-morbidities[8].
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The use of the STOP-BANG questionnaire as a screening tool in this study is justified by its high sensitivity
(83-100%) for moderate-to-severe OSA, its brevity, and its feasibility in busy outpatient settings. While
polysomnography (PSG) remains the gold standard for OSA diagnosis, resource constraints in developing
nations make it imperative to employ validated screening tools for case identification prior to confirmatory
testing.

Sedentary occupation was identified as a significant risk factor (71.4% OSA prevalence), reflecting how
physical inactivity contributes to abdominal adiposity and upper airway muscle deconditioning. This finding
has practical implications for workplace health promotion programmes in eastern India, where desk-based
employment is rapidly growing[9].

The limitations of this study include its cross-sectional design, which precludes causal inference; the use of a
screening questionnaire rather than PSG for OSA diagnosis; and its single-centre nature, which limits
generalisability to the broader West Bengal population. A larger multi-centric study with polysomnographic
confirmation is warranted[10].

6. CONCLUSION

This study establishes that OSA is highly prevalent (62.8%) among obese adults attending a tertiary care centre
in West Bengal. Male gender, advancing age, higher BMI class, increased neck circumference, sedentary
occupation, and co-morbid hypertension and diabetes are significant associated risk factors. The findings
underscore the urgent need for routine OSA screening in all obese patients presenting to tertiary care facilities
in eastern India. Implementing the STOP-BANG questionnaire as a standard component of the clinical
assessment of obese patients is a simple, cost-effective, and evidence-based strategy. Early identification,
patient counselling, and timely referral for polysomnography and appropriate management — including CPAP
therapy and structured lifestyle modification — can substantially reduce the cardiovascular and metabolic
morbidity associated with untreated OSA.
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