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ABS TRACT  
 

 

BACKGROUND 

Obstructive Sleep Apnoea (OSA) is a highly prevalent disease but remains under-

recognized in India. Polysomnography is the gold standard test in the diagnosis of 

OSA but it is difficult to perform and not frequently done. Simple questionnaire-

based diagnostic tools can be included in the screening procedure of patients with 

coronary artery disease (CAD) to detect the need for further OSA evaluation. The 

present study was undertaken to find out the proportion of OSA in CAD patients 

using Berlin’s and STOP-BANG questionnaires. 

 

METHODS 

A cross-sectional study was conducted to find out the proportion of OSA in CAD 

patients among 70 known cases of CAD referred from the Cardiology department of 

Government Medical College, Kottayam and 70 normal healthy adults as controls 

using Berlin and STOP-BANG questionnaires and the results were analyzed by SPSS 

software. 

 

RESULTS 

Among individuals with CAD, 20 %, 51.4 %, 28.6 % were found to be at high, 

intermediate and low risk for OSA whereas 2.9 %, 31.4 %, 65.7% were only found to 

have a high, intermediate and low risk for OSA in the control population as per 

STOP-BANG questionnaire. Around 37.1 % and 62.9 % were found to be at high and 

low risk for OSA among the CAD patients, whereas in the control group 11.4 % and 

88.6 % were at high and low risk for OSA respectively. Hence the proportion of OSA 

(high risk as per the questionnaires) in CAD patients was 20 % and 37.1 % as per 

STOP-BANG and Berlin questionnaires respectively. The mean score obtained in 

CAD patients was 3.31 whereas that in normal individuals was 2.04, using the STOP-

BANG questionnaire. Similarly, it was 2.97 in CAD patients and 1.11 in normal 

individuals as per the Berlin questionnaire (P-value =0.001) 

 

CONCLUSIONS 

Increased risk of OSA in CAD patients compared to the normal individuals mean 

score for OSA was significantly high in CAD patients than in the control group. 
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BACK GRO UND  
 

 

 

Obstructive sleep apnoea (OSA) is a clinical condition 

characterized by snoring, daytime sleepiness, fatigue, 

repeated termination of airflow (apnoea) and hypoxemia. 

OSA is considered as an independent risk factor for various 

cardiovascular diseases like hypertension, coronary artery 

disease, stroke and pulmonary hypertension. Moreover, 

activation of the sympathetic nervous system during 

respiratory events potentiates vasoconstriction and often 

triggers an increase in blood pressure and heart rate.1 It is 

one of the most prevalent breathing disturbances in sleep, 

affecting 2 % to 27 % of the general population. An increased 

risk for developing postoperative complications, ICU 

admissions, and increased duration of hospital stay following 

surgeries in patients with OSA has also been documented. 

Untreated OSA can lead to increased mortality and morbidity. 

The underlying mechanisms explaining associations between 

obstructive sleep apnoea and cardiovascular disease are not 

entirely delineated. Several intermediary mechanisms might 

be involved including sustained sympathetic activation, 

intrathoracic pressure changes, and oxidative stress.2 

Early diagnosis of OSA is hence, very essential. The gold 

standard for diagnosis is polysomnography (PSG), which 

involves overnight monitoring of several physiological 

variables including electroencephalography, eye movements, 

muscle tone, respiratory effort, nasal airflow and oxygen 

saturation.3 According to the recently updated International 

Classification of Sleep Disorders published by the American 

Academy of Sleep Medicine, OSA is diagnosed when apnoea-

hypopnea index (AHI) i.e., a total number of obstructive 

apnoea and hypopnoea per hour of sleep > 5 and the severity 

is graded based on clinical criteria as mild (AHI >5 but < 15), 

moderate (AHI >15 but < 30) and severe (AHI >30).4 

Coronary Artery Disease (CAD) is also a major health 

problem and its clinical spectrum ranges from angina 

pectoris to acute coronary syndromes. It is also a major cause 

of morbidity and mortality in many countries. There is a high 

prevalence of sleep apnoea in patients with heart failure (HF), 

both with reduced and preserved ejection fraction (EF). 

Earlier studies estimated the prevalence of OSA in heart 

failure with reduced EF as 12-15 %, while the prevalence of 

central sleep apnoea (CSA) as between 37-38 %.5 The 

association of OSA and CAD is very complex and described as 

the development of oxidative stress in CAD patients that 

induce atherosclerosis and poor outcome in patients. More 

recent studies have found an even higher prevalence of both 

CSA and OSA in heart failure patients. Out of 126 patients 

with NYHA classes II-IV HF, 71% were diagnosed with sleep 

apnoea of which 65 % had CSA and 35 % OSA.6 

For the past few years, the diagnosis of OSA using PSG is 

inaccessible and expensive. An established sleep lab with a 

trained technician is essential. It has become very difficult for 

many hospitals to find trained manpower to interpret PSG. In 

this context, the accuracy of OSA questionnaires has been an 

area of growing research interest and a number of studies 

have been published on the subject. Among these the 

popularly used are the Berlin questionnaire (BQ), STOP-

BANG questionnaire (SBQ), STOP questionnaire (SQ), and 

Epworth Sleepiness Scale (ESS). Most popular of them are 

STOP-BANG and Berlin questionnaires, which are validated 

and more economical. Such diagnostic tools can be used for 

screening of OSA in coronary artery disease patients.7 

 

 

Obje c ti ve s  

 To determine the proportion of obstructive sleep apnea 

in coronary artery disease patients using Berlin and 

STOP-BANG questionnaires. 

 To compare the mean score of Berlin and STOP-BANG 

questionnaires in obstructive sleep apnoea in coronary 

artery disease patients. 

 

 
 

ME TH OD S  
 

 

A descriptive study was conducted in Cardiology OPD at 

Government Medical College, Kottayam on 70 diagnosed 

cases of coronary artery disease referred from cardiology 

OPD and 70 normal healthy adults as controls. Each subject 

was provided with STOP-BANG and Berlin questionnaires in 

which demographic data, health status and consent to 

participate in the study were recorded. The objectives of the 

study were explained to the subjects and were familiarized. 

 

 

S tudy  Dur ati o n  

2 months from the date of IRB clearance (17 July 2019 – 16 

Sept. 2019 

 

 

Sam ple Si ze  

The study was conducted on 70 diagnosed cases of coronary 

artery disease and 70 normal healthy adults as controls as the 

minimum required sample size was 69.5 

 

It was calculated by, Sample Size = 
(zα + zβ)2 x 2xPxQ

(𝑃1−𝑃2)2  

 

Zα =1.96 

Zβ = 0.84 

 

𝑃 =
𝑃1+𝑃2

2
; Q= 100 – P 

 

(P1-prevalence of OSA in CAD in India, P2 –Prevalence of OSA 

in the general population) 

𝑃1= 56.4 %, according to a study conducted in Saudi Arabia8 

𝑃2= 32.8 %, according to a study conducted in Sao Paulo9 

P=44.6, Q= 55.4 

 

Sample Size = 
(1.96 +0.84)2 x 2 x 44.6 x 55.4 

(23.6 x 23.6)2  = 69.56 = 70. 

 

 

Sam pli n g Te chni que  

Convenient Sampling. 

 

 

In clu si o n Cr i ter i a  

Known cases of CAD patients in the Cardiology department, 

Government Medical College, Kottayam & normal healthy 

adults in the age group of 20 – 60 yrs. 
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Ex clu si o n Cr i ter i a  

1. Patients less than 20 yrs & more than 60 yrs. 

2. Patients with any other cardiorespiratory or medical 

illness. 

 

 

Que sti o nn ai r e s  

STOP-BANG questionnaire contains mainly 4 subjective items 

(snoring, tiredness, observed apnoea, high BP) accounting to 

STOP and 4 demographic items (BMI, age, neck 

circumference, gender) accounting for BANG. Each question 

carries a score of one. A score of 5–8 is categorized as high 

risk for OSA.10 Berlin’s questionnaire consisted of 10 

questions in three categories. In category one, high risk was 

defined as persistent symptoms in two or more questions 

related to snoring. In category two, high risk was defined as 

persistent daytime sleepiness, drowsy driving, or both. In 

category three, high risk was defined as a history of 

hypertension or a BMI higher than 30 kg/m2. High-risk 

subjects for OSA were those who were defined as high risk in 

at least two out of three categories.11 

 

 

S ta ti s ti cal  An aly si s  

Data were analysed using SPSS software. Categorical 

variables were analysed using the chi-square test and mean 

score using the unpaired t-test. 

 

 
 

 

RES ULT S  
 

 

 

Physi ca l  Par ame ter s  of  the  Subj ec t s  

 

 
Table 1. Gender Distribution 

 

Among CAD patients, 75.71% were males and the rest 

were females, whereas males and females were considered in 

almost equal proportion from the general population. 

 

 
Normal Individuals 

 

 
Table 2. Age Distribution 

 

Among CAD patients, 64.28 % were above 50 yrs., of age 

and 55.71% of individuals aged more than 50 yrs. were 

considered from the general population. 

 

 
Normal Individuals 

 

 
Table 3. Based on Body mass index (BMI) 

 

 
Normal Individuals 

 

Only 7.14% of the CAD patients and 4.28 % in the general 

population considered were with a BMI of more than 35. 

 

 

75.71%

24.28%
0%0%

Coronary artery disease patients

Male

Female

52.85%47.14%

0%0%

Normal individuals

Male Female

64.28%

35.71%

0%0%

Coronary artery disease patients

Age more than 50
yrs

Age less than 50
yrs

44.28%
55.71%

0%0%

Normal individuals

Age more than 50
yrs

Age less than 50
yrs

7.14%

92.85%

0%0%

Coronary artery disease patients

BMI more than
35

BMI less than 35

4.28%

95.71%

0%0%

Normal individuals

BMI more than
35

BMI less than 35
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Category  

1 2 Total 

Risk as per 
STOP BANG 

1 
Count 14 2 16 

% within CATEGORY 20.0% 2.9% 11.4% 

2 
Count 36 22 58 

% within CATEGORY 51.4% 31.4% 41.4% 

3 
Count 20 46 66 

% within CATEGORY 28.6% 65.7% 47.1% 

Total  
Count 70 70 140 

% within CATEGORY 100.0% 100.0% 100.0% 
Chi-square value 22.622 

Table 4. Risk of OSA in CAD patients as Per STOP-BANG Questionnaire 

 

The risk obtained as per the STOP BANG questionnaire in 

CAD patients was found to be statistically significant with a p-

value of 0.001 and a chi-square value of 22.622. Hence it 

points to an increased risk of obstructive sleep apnoea in 

coronary artery disease patients when compared to the 

control population that is normal individuals. 

 

   
Category  

1 2 Total 

Risk as per 
Berlin 

1 
Count 26 8 34 

% within CATEGORY 37.1% 11.4% 24.3% 

2 
Count 44 62 106 

% within CATEGORY 62.9% 88.6% 75.7% 

Total  
Count 70 70 140 

% within CATEGORY 100.0% 100.0% 100.0% 
Chi-square value 12.586 

p-value 0.001 

Table 5. Risk of OSA in CAD Patients as Per Berlin Questionnaire 

 

Risk among CAD patients was found to be statistically 

significant with a P-value of 0.001 and a chi-square value of 

12.586, pointing to an increased risk of OSA in CAD patients 

when compared to the normal individuals as per the Berlin 

questionnaire. 

 

 Category N Mean 
Std. 

Deviation 

Std. 
Error 
Mean 

t-  
value 

P- 
Value 

Total 
Score 

1 70 3.31 1.420 .170 5.611 0.001 
2 70 2.04 1.256 .150   

Table 6. Mean Score of OSA as Per STOP-BANG Questionnaire 

The mean score obtained was statistically significant with a  t- value of 5.611 and a p-
value of 0.001. 

 

 Category N Mean 
Std. 

Deviation 

Std. 
Error 
Mean 

t-  
value 

P- 
Value 

Total 
Score 

1 70 2.97 2.043 .244 5.559 0.001 
2 70 1.11 1.908 .228   

Table 7. Mean Score of OSA as Per Berlin Questionnaire 

The mean score obtained was found to be statistically significant with a t-value of 
5.559 and a p-value of 0.001. 

 

 
 

 

DI SCU S SI ON  
 

 

Obstructive sleep apnoea (OSA) is a highly prevalent sleep 

disorder; however, it remains underdiagnosed and 

undertreated. OSA is associated with various cardiovascular 

diseases (CVD). An increased risk for developing 

postoperative complications, ICU admissions, and increased 

duration of hospital stay following surgeries in patients with 

OSA has also been documented. Untreated OSA can lead to 

increased morbidity and mortality.2 

Early diagnosis of OSA is hence essential. The gold 

standard for the diagnosis is polysomnography (PSG), which 

involves overnight monitoring of several physiological 

variables. Because of the high cost and inaccessibility of PSG, 

various standard screening tools are now available. 

We have undertaken a study to find out the proportion of 

OSA in CAD patients using two such standard questionnaires, 

i.e. STOP-BANG and Berlin questionnaires. 

The study was conducted on 70 diagnosed cases of CAD 

and 70 normal healthy adults as controls. The mean age of 

individuals with coronary artery disease was found to be 

54.53 with a standard deviation of 5.5, whereas the mean age 

of individuals in the control population was 47.01 with a 

standard deviation of 10.85 owing to the mean age of the 

total study population as 50.77 with a standard deviation of 

9.363. Among which 64.28 % of individuals with coronary 

artery disease were aged above 50 yrs, whereas only 35.71 % 

of them with coronary artery disease were aged less than 50 

yrs. This male predominance might be because male gender 

is also attributed as a non-modifiable risk factor for the 

development of CAD along with which more male CAD 

patients have approached the OP during our study period. 

Among the individuals with coronary artery disease 

around 20 %, 51.4 %, 28.6 % were found to be at high, 

intermediate and low risk for obstructive sleep apnoea, 

whereas 2.9 %, 31.4 %, 65.7 % were only found to have a 

high, intermediate and low risk for obstructive sleep apnoea 

in the control population as per STOP-BANG questionnaire. 

Around 37.1 % and 62.9 % were found to be at high and low 

risk for obstructive sleep apnoea among the CAD patients, 

whereas in the control group 11.4 % and 88.6 % were at high 

and low risk for OSA respectively. Hence, the proportion of 

OSA (high risk as per the questionnaires) in CAD patients was 

20 % as per STOP-BANG and 37.1 % as per Berlin 

questionnaires, whereas among normal individuals, it was 2.9 

% and 11.4 % as per STOP-BANG and Berlin questionnaires 

respectively, pointing to an increased risk of OSA in CAD 

patients as per STOP-BANG and Berlin questionnaires when 

compared to the normal individuals. 

The mean score obtained in our study on calculating the 

proportion of obstructive sleep apnoea in coronary artery 

disease patients was 3.31 whereas that in normal individuals 

was 2.04, using the STOP-BANG questionnaire. Similarly, the 

mean score obtained was 2.97 in CAD patients and that for 

normal individuals was 1.11 as per the Berlin questionnaire. 

Therefore, it has been found that the mean score for OSA was 

significantly high in CAD patients as compared to the control 

group based on STOP-BANG and Berlin questionnaires. 

Based on the risk of OSA assessed in CAD patients, 

individuals who were identified to be at a high risk depending 

on the two questionnaires shall only be directed for PSG for 

further OSA evaluation and confirmation so that these 

screening tools may help to reduce the burden for PSG. 

 

 
 

 

CONC LU S ION S  
 

 

 

In our study, to determine the proportion of OSA, among the 

individuals with coronary artery disease around 20 %, 51.4 

%, 28.6 % were found to be at high, intermediate, and low 

risk for obstructive sleep apnoea whereas 2.9 %, 31.4 %, 65.7 

% were only found to have high, intermediate and low risk 

for obstructive sleep apnoea in the control population as per 

STOP BANG questionnaire. Around 37.1 % and 62.9 % were 

found to be at high and low risk for obstructive sleep apnoea 

among the CAD patients, whereas in the control group 11.4 % 

and 88.6 % were at high and low risk for OSA respectively. 
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Hence, the proportion of OSA (high risk as per the 

questionnaires) in CAD patients was 20 % as per STOP-BANG 

and 37.1 % as per Berlin questionnaires whereas among 

normal individuals, it was 2.9 % and 11.4 % as per STOP-

BANG and Berlin questionnaires respectively, pointing to an 

increased risk of OSA in CAD patients as per STOP BANG and 

Berlin questionnaires when compared to the normal 

individuals. 

The mean score obtained on calculating the proportion of 

obstructive sleep apnoea in coronary artery disease patients 

was 3.31, whereas in normal individuals it was 2.04, using 

STOP BANG questionnaire. Similarly, the mean score 

obtained was 2.97 in CAD patients and that for normal 

individuals was 1.11 as per Berlin questionnaire. Therefore, it 

has been found that mean score for OSA was significantly 

high in CAD patients as compared to the control group based 

on STOP BANG and Berlin questionnaires. 

The risk of OSA in CAD patients was assessed and 

compared with the normal healthy adults using both STOP 

BANG and Berlin questionnaires. Using the obtained data, 

individuals at a high risk for OSA were directed for PSG for 

further evaluation and confirmation, so that they are 

adequately treated and prevented from entering into further 

complications along with reducing the burden for PSG which 

in turn is a cumbersome procedure. 
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