
Mishra et al                                                                                                                  Risk factors for OSA in Odisha, India 

 

2 

 

Al-Rafidain J Med Sci. 2023;5(Suppl 1):S2-7. 

DOI: https://doi.org/10.54133/ajms.v5i1S.252 

 

 

Research Article 

Prevalence and Risk Factors of Obstructive Sleep Apnea among Patients Attending Tertiary 

Care Teaching Hospital in Odisha, India: A Retrospective Observational Study 

Tapaswini Mishra1* , Manika Bose2 , Debasish Misra2 , Ellora Devi1 , Dipti Mohapatra1  

1 Department of Physiology, IMS and SUM Hospital, Siksha ‘O’ Anusandhan (Deemed to be University), Bhubaneswar, 

India; 2 Department of Pharmacology, IMS and SUM Hospital, Siksha ‘O’ Anusandhan (Deemed to be University), 

Bhubaneswar, India 

Received: 18 August 2023; Revised: 30 September 2023; Accepted: 9 October 2023 

Abstract 

Background: Although obstructive sleep apnea is the most common sleep-disordered breathing, there are fewer studies 

estimating the prevalence of OSA and its risk factors in urban and rural populations in Odisha. Objective: To estimate the 

prevalence and risk factors of obstructive sleep apnea in a tertiary care teaching hospital in Odisha, India. Method: It is 

an observational, retrospective study that was conducted in a sleep study lab for a duration of 4 years (January 2016 to 

December 2019) by the Department of Physiology and Department of Pulmonology of a tertiary care teaching hospital in 

Odisha. Patients were first screened for high-risk sleep apnea disorder by the Berlin questionnaire, and then they 

underwent a level 1 sleep study. Results: Total study patients were 1423, of whom 718 and 705 were from urban and rural 

areas. The mean age of urban and rural patients was 50.81±12.5 years and 51.63±15.3 years, respectively. The prevalence 

of OSA in urban areas by AHI criteria was 5.9%, and in rural areas it was 4.9%. The mean AHI of urban OSA patients 

was 37.86±23.46 and that of rural patients was 16.96±13.8. Conclusion: The prevalence of OSA was higher in urban 

areas than in rural areas. Both BMI and NC were higher for urban patients than for rural patients. The risk factors were 

mainly diabetes mellitus and hypertension. 

Keywords: Berlin questionnaire, Level 1 sleep study, Obstructive sleep apnea, Urban and rural population. 

 مستشفى الرعاية الثالثية التعليمي في أوديشا، الهند: دراسة رصدية بأثر رجعيفي بين المرضى  انتشار وعوامل خطر انقطاع النفس الانسدادي النومي

 الخلاصة

اسات التي تقدر انتشار انقطاع : على الرغم من أن انقطاع النفس الانسدادي النومي هو أكثر أنواع التنفس المضطربة أثناء النوم شيوعا، إلا أن هناك عددا أقل من الدرخلفيةال

وعوامل خطر انقطاع النفس الانسدادي النومي في مستشفى : تقدير مدى انتشار الهدفالنفس الانسدادي النومي وعوامل الخطر الخاصة به في سكان الحضر والريف في أوديشا. 

( من قبل قسم علم 2019إلى ديسمبر  2016سنوات )يناير  4: دراسة رصدية بأثر رجعي أجريت في مختبر دراسة النوم لمدة الطريقة .تعليمي للرعاية الثالثية في أوديشا، الهند

للرعاية الثالثية في أوديشا. تم فحص المرضى أولا بحثا عن اضطراب توقف التنفس أثناء النوم عالي الخطورة من وظائف الأعضاء وقسم أمراض الرئة في مستشفى تعليمي 

من المناطق الحضرية والريفية. كان معدل  705و  718، منهم  1423: كان إجمالي مرضى الدراسة النتائج. 1 خلال استبيان برلين، ثم خضعوا لدراسة النوم من المستوى

لمرضى انقطاع النفس الانسدادي  AHI٪. كان متوسط 4.9٪ ، وفي المناطق الريفية كان AHI 5.9ر انقطاع النفس الانسدادي النومي في المناطق الحضرية وفقا لمعايير انتشا

: كان انتشار انقطاع النفس الانسدادي النومي أعلى في المناطق الحضرية منه في ستنتاجالأ. 13.8±16.96  والمرضى الريفيين 23.46±37.86 النومي في المناطق الحضرية

أعلى بالنسبة للمرضى في المناطق الحضرية منه للمرضى الريفيين. كانت عوامل الخطر بشكل رئيسي داء السكري  NCالمناطق الريفية. كان كل من مؤشر كتلة الجسم و 

 .وارتفاع ضغط الدم
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INTRODUCTION 

Sleep apnea syndrome, or obstructive sleep apnea 

(OSA), is one of the most common sleep-related 

breathing disorders. Patients with OSA have obstruction 

of the upper airway due to relaxation of throat muscles 

and have episodes of apnea and hypoxemia, which cause 

symptoms like loud snoring, apnea during sleep, which 

is witnessed, excessive daytime sleepiness (EDS), 

observed episodes of stopped breathing during sleep, 

waking during the night and choking or gasping, 

morning headaches, and increased risk for road traffic 

accidents due to EDS [1,2]. OSA is usually complicated 

by hypertension (HTN), cardiovascular diseases, stroke, 

and decreased libido, which results in a low quality of 

life and needs medical treatment and lifestyle changes 

[3-6]. Overnight polysomnography (PSG) is the gold 

standard to confirm the presence and severity of OSA 

[7]. The number of apneas and hypopneas on 

polysomnography is scored as the apnea-hypopnea 

index (AHI). The severity of OSA is confirmed by a 

sleep study with an AHI score of more than 5 hours. 

Globally, various epidemiological studies show that the 

prevalence of OSA is lower in women (6.5–9%) than in 

men (17%–31%) [2,8]. In recent times, the prevalence 

of OSA has been more prominent in the age group of 30 

to 70 years. According to Young et al., 1 in 20 middle-

aged adults has clinically undiagnosed OSA [9]. There 

are very few studies on the prevalence of OSA in Asia, 

according to Mirrakhimov et al. [10]. In India, OSA is 

7.5% in urban areas, according to the Udwadia et al. 

study, whereas the Sharma et al. study showed 13.5% 

[11,12]. Approximately 1.2 billion people in India live 

in rural areas, but due to advancements in technology 

and infrastructure, the rural population adopted changes 

in lifestyle like smoking and obesity due to the intake of 

junk foods, etc., which led to an increase in the incidence 

of OSA [13,14]. In India, people believe that snoring 

during sleep is normal; therefore, many people with 

OSA remain undiagnosed, which is a main non-

communicable public health risk [11]. Very few studies 

have revealed factors associated with OSA in urban and 

rural areas in Odisha. OSA can be treated if diagnosed 

earlier, so preventive measures can be taken and 

morbidity can be reduced. The present study was 

undertaken to screen high-risk patients for OSA using 

the Berlin questionnaire in the OPD of the Pulmonary 

Department, IMS and SUM Hospital, Odisha, and to 

assess the prevalence of OSA, referred to the Sleep Lab 

after categorizing the population as rural and urban, 

besides assessing the associated risk factors. 

METHODS   

It is an observational, retrospective cross-sectional study 

that was conducted in a sleep study lab for the duration 

of 4 years (from 2016 to 2019) by the Department of 

Physiology and Department of Pulmonology of a 

tertiary care teaching hospital in Odisha. Patients who 

came with the symptoms of daytime sleepiness and 

snoring to the pulmonary department were administered 

a Berlin questionnaire, and those high-risk categories for 

OSA were referred for polysomnography (Level I sleep 

study) for diagnosis and risk factors associated with it. 

Participants were diagnosed with OSA by sleep study 

after obtaining informed consent and a proper history. 

Sample size calculation 

To estimate the sample size, the prevalence rate of OSA 

was 10%, the confidence level was 90%, and the relative 

precision was 25% for the urban population of 380 

subjects. To estimate an OSA prevalence of 6% with a 

power of 80%, the sample size for rural areas was 268. 

We enrolled 1423 patients who were referred for a sleep 

study with a history of snoring or clinically suspected 

OSA attending the OPD of the respiratory medicine 

department in a tertiary care center. 

Inclusion criteria  

All patients referred for sleep study and the patients who 

had the symptoms of EDS and snoring in the OPD of the 

pulmonary department, both genders, between 20 and 80 

years old, and who have given consent for 

polysomnography. 

Exclusion criteria  

Patients with a history of recent cardiac arrest and 

resuscitation, upper airway surgery, congestive heart 

failure (class III/IV), pregnancy, acromegaly, chronic 

renal disease, systemic steroid treatment, hormone 

replacement therapy, and terminally ill subjects were 

excluded from the study. 

 Data collection and outcome measurement 

Data was collected from the case history and 

polysomnography according to AASM criteria [15]. The 

whole-night sleep study was recorded by the sleep 

technician in the Sleep Lab, and the interpretation of the 

study was done. Data analysis was done for each patient. 

Anthropometric parameters like height in meters, weight 

in kilograms, body mass index (BMI), neck 

circumference (NC), waist circumference, and hip 

circumference in centimeters were measured. BMI was 

calculated in kg/m2. A BMI of more than 25 kg/m2 was 

considered to be obese. Comorbid conditions like 

diabetes mellitus, metabolic syndrome, hypothyroidism, 

hypertension, smoking history, COPD, etc. were noted 

and investigated. The risk factors associated with OSA 

were analyzed by taking a proper history of the patients. 
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Apnea-hypopnea index (AHI) of more than five events 

per hour was used as a cut-off score for the diagnosis of 

obstructive sleep apnea by polysomnography (according 

to the AASM scoring manual). AHI (times/hr) was 

categorized into mild: 5–15, moderate: 16–30, and 

severe: >30 [16]. 

Ethical consideration 

The research was approved by the Ethical Committee of 

IMS and SUM Hospital (Ref. No.: 

IEC/IMS.SH/SOA/2021/218).  

Statistical analysis  

The collected data were exported to SPSS v25 for 

analysis. The data were divided into categorical data in 

the form of numbers and percentages and continuous 

data in the form of mean ± SD. The Chi-square test of 

association was applied for categorical data, whereas the 

mean significant difference between continuous 

variables was analyzed by the t-test. Statistical 

significance was set at p<0.05. 

RESULTS 

The total study population comprised 1423 patients who 

came with symptoms of EDS, snoring, and headaches to 

the OPD of the pulmonary department. A total of 718 

and 705 patients from urban and rural areas, 

respectively, were selected for the study and given a 

Berlin questionnaire for screening. After screening, 51 

patients from urban areas and 39 patients from rural 

areas were referred for a whole-night sleep study. Of the 

51 urban patients, 6 withdrew their consent and 1 patient 

study was unsatisfactory, and of the 39 rural patients, 3 

withdrew their consent and 1 study was unsatisfactory, 

so 43 patients were from urban areas and 35 patients 

were from rural areas who were diagnosed with OSA, 

for a total of 78 patients (Figure 1).  

 

Figure 1: Study design chart. 

Thus, in urban populations, the OSA prevalence was 

5.9%, and in rural populations, it was 4.9% by AHI 

criteria. Table 1 shows that the urban population 

develops OSA earlier than the rural population. Males 

were more prone to OSA in urban populations than 

female patients. Urban patients were more obese than 

rural patients and had a high proportion of snoring. 

Urban OSA patients were more engaged in sedentary 

occupations.  
Table 1: Differences in attributes between Urban and Rural OSA patients  

Attributes Urban (n=43) Rural (n=35) p confidence limit 

Age (mean age in years) 50.81±12.5 51.63±15.3 0.797 -7.10-5.47 

Gender(male) 27(62.79) 25(71.42) 0.421 OR: 0.675 ( 0.259-1.762) 

AHI 37.86±23.46 16.96±13.8 <0.001 11.95-29.84 

BMI 32.68±7.2 29.34±5.4 0.027 0.68-6.29 

NC 40.25±4.17 36.68±3.23 <0.001 1.85-5.28 

Diabetes 15(34.88) 9(25.71) 0.383 OR: 1.54  (0.57-4.33) 

HTN 15(34.88) 12(34.28) 0.956 OR: 1.02 (0.40-2.62) 

Snoring 28(65.11) 19(54.28) 0.331 OR: 1.57 (0.63-3.92) 

Hypothyroidism 13(30.23) 9(25.71) 0.659 OR: 1.25 (0.46-3.40) 

CVD 9(20.93) 7(20) 0.919 OR: 1.05 (0.35-2.30) 

Occupation (W, B, H)     

White collar workers(W) 25(58.13) 6(17.14)   

Blue collars workers(B) 6(13.95) 17(48.57)   

Homemaker/unemployed(H) 12(27.90) 12(34.28) <0.001  

Waist-to-hip ratio 0.88±.24 0.90±1.4 0.751 -0.10-0.07 

*OR, odds ratio 
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Diabetes and hypothyroidism were more prevalent in 

urban OSA patients as co-morbid conditions. BMI and 

NC were significantly high in urban OSA patients. The 

severity of OSA was significantly higher in urban 

patients than in rural patients. Table 2 showed that the 

mean AHI of urban OSA patients was 37.86±23.46 and 

that of rural patients was 16.96±13.8. The urban 

population had more severe OSA (54%) than the rural 

population (17%). 
Table 2: Comparison between the severity of AHI among 

urban and rural OSA patients. 

Variables 
AHI: 

5-15 

AHI: 

16-30 

AHI > 

30 

Total number 
of OSA 

patients 

Urban OSA 

patients n(%) 
10(23) 10(23) 23(54) 43(100) 

Rural OSA 

patients n(%) 
20(58) 9 (25) 6(17) 35(100) 

Total number 

of patients 
30 19 29 78 

DISCUSSION 

The diagnosis of OSA is still not done properly in some 

parts of India due to a lack of awareness. It is also a 

budding profession in our zone, and many individuals in 

both the health and general sectors do not have 

awareness of obstructive sleep apnea [17]. OSA has 

been the causative factor for many diseases like stroke, 

hypertension, cardiac arrest, etc. [18]. It also results in 

cognitive dysfunction and road traffic accidents because 

of excessive daytime sleepiness and decreased 

concentration while driving [19,20]. Based on the AHI 

criteria, polysomnography is the gold standard to 

diagnose OSA, which is treatable with CPAP therapy. In 

the urban population, many studies have reported on the 

prevalence of OSA [12,21,22], but in rural populations, 

very few studies have been conducted [10,11]. There are 

also fewer studies showing a comparison between the 

prevalence of OSA in both populations. The current 

study is of the first kind to compare the prevalence of 

OSA and its associated risk factors in Eastern India. 

Globally, the prevalence of OSA varies from two 

percent to forty-nine percent and seventy-one percent 

[2,16,23]. In the present study, the prevalence of OSA in 

the urban population was 5.9%, which is lower than 

other studies (9.3%, 13.7%, and 19.5%), as reported in 

the North of India [11,12,21]. Our result was higher than 

that reported from the southern part of India (4.6%) [24]. 

Our study showed that the mean age, BMI, and 

prevalence of hypertension for those with OSA were 

50.81±12.5 years, 32.68±7.2 kg/m2, and 35%, while the 

study in the North Indian population showed that the 

mean age was 45.8±8.3 years and the BMI was 27±5.2 

kg/m2, which was lower than our study and a higher 

proportion of hypertension (55%) than our study. A 

study in South India shows that the mean age was 

35.5±10.6 years, the BMI was 24.4±5.3 kg/m2, and the 

prevalence of hypertension was 33%, which was also 

lower than our present study. So, the prevalence of OSA 

is different in different parts of the country, depending 

on the geographic region. Very few studies have 

reported the prevalence of OSA in rural populations 

around the world, and in some of the studies, it was 

found to be 18.6%, 6.0%, and 4.1% [25–27]. One of the 

studies done in Odisha to assess the prevalence of the 

risk of OSA was reported to be 25% by the Berlin 

questionnaire [28]. There are very few studies reported 

in rural populations in India where OSA was confirmed 

mainly by polysomnography [29,30]. The prevalence of 

OSA in our study was higher for the urban population 

than for the rural population, and each had different risk 

factors associated with OSA. The rural patients were 

significantly older than the urban patients. OSA was 

diagnosed more in males in urban patients. The urban 

OSA patients also had a significantly higher BMI (27.6 

vs. 24.2 kg/m2) and NC (38.9 vs. 34.4 cm) than the rural 

OSA patients, according to Devaraj et al. This is as per 

our study of BMI (32.68±7.2 vs. 29.34±5.4), neck 

circumference (40.25±4.17 vs. 36.68±3.23), and AHI 

(37.86±23.46 vs. 16.96±13.8) in urban vs. rural 

populations [24]. According to Devaraj et al., male 

gender, snoring, and an ESS score >10 were reported as 

risk factors in urban patients with an OR of 2.6, 8.5, and 

5.5, but in our study, the odds ratio of male gender and 

snoring was 0.675, 1.57. These factors may be the 

reasons for the high percentage of OSA in urban 

patients. It was difficult to convince the rural population 

to participate in the screening and conduct the sleep 

study as well. The occupation of the rural population 

was mostly agricultural work, with workers as manual 

laborers; thus, they were more physically active, but in 

the urban population, the workers were mainly white-

collar workers who had a sedentary lifestyle. The 

comorbidities of urban and rural OSA patients were 

found to be hypertension and diabetes. The urban 

patients (55%) had severe OSA as compared to the rural 

patients (17%), which may be due to the high BMI, neck 

circumference, and sedentary lifestyle, and the males are 

affected more. In our study, polysomnography rather 

than a questionnaire served as the method of OSA 

diagnosis. 

Limitations of the study 

There was no control group where sleep studies would 

be done in non-snorer or nonobese populations where 

the lesser risk factors of OSA would have been missed. 

The participants were the ones who reported to the 

Pulmonary Department OPD with symptoms, so the 

patients were randomly selected. 

Conclusion 

OSA is ubiquitous in both urban and rural populations 

in Odisha, India. Our study suggests that the urban 
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population has a higher prevalence than the rural 

population in eastern India based on AHI criteria. OSA 

is still an underdiagnosed condition in patients attending 

tertiary care hospitals. People are unaware of the clinical 

features of OSA, both in urban and rural areas. Because 

of the increase in mortality and morbidity associated 

with OSA, there should be more educational programs 

about OSA and its diagnosis and treatment. 
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