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INTRODUCTION 

Atypical respiratory patterns (apnea, hypopnea, or 

respiratory effort-related arousals) or central sleep apnea-

hypopnea syndrome, including Cheyne-Stokes breathing 

syndrome or central hypoventilation leading to altered gas 

exchange, are examples of sleep-disordered breathing.1 

Obstructive sleep apnea (OSA) is a sleeping disorder in 

which the upper airway collapses and becomes obstructed 

due to over-relaxation of throat muscles. Such pauses in 

breath occur multiple times throughout the night leading to 

disrupted and poor-quality sleep.1,2 OSA may vary from 

snoring without apneas, hypopneas, or symptoms to severe 

obstructive disease with apneas, hypopneas, oxygen 

desaturation, secondary symptoms, and physiologic 

consequences.3 

OSA is on the rise globally, with a constant increase in the 

number of persons affected. OSA has a significant 

frequency in the general population; according to a 

literature-based 2019 research, OSA affects 936 million 

persons aged 30 to 69 years throughout the globe, or 

around 12% of the worldwide population.4 According to 

Young et al the prevalence of OSA in people between the 
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ages of 30 and 60 ranges from 2% in women to 4% in 

men.5 According to Tufik et al OSA affects 32.8 percent 

of the population of Sao Paulo.6 

In developing nations like India, OSAS has been identified 

as a leading cause of morbidity and mortality. OSA 

frequency in the Indian subcontinent varies according to 

the study area, with numbers ranging from 1.7-13.7%.7,8 

A population-based study in North India reported that men 

are twice prone to OSA as women.9 (males and females 

being 4.9% and 2.1%, respectively). According to Prasad 

et al the prevalence of OSA was 4.4%-19.7% in men and 

2.5% to 7.4% in women.10 According to a recent 

Bangalore research, the prevalence of OSA was 18 (4.6%) 

in urban participants and 12 (3.7%) in rural ones.11 

OSA is linked to metabolic syndrome, a constellation of 

cardiometabolic symptoms such as central obesity, insulin 

resistance, hypertension, and dyslipidemia. One of the 

most significant risk factors for obstructive sleep apnea is 

being overweight or obese. This is because the fat deposits 

around the upper airway interfere with breathing.12,13 

The growing evidence suggests that being obese is linked 

to an increased risk of having impaired glucose 

metabolism. This condition is also known to have a 

negative effect on a person's ability to control their blood 

sugar.14 There is evidence that OSA and hypertension15 

and heart failure contribute to high mortality rates from 

CVD.16 OSA also adversely affects pre-existing renal 

disease. Research reported that in non-dialysis CKD 

patients, the prevalence and incidence of OSA were found 

to be 28 percent and 88 percent, respectively, and the risk 

and severity of OSA increased with the development of 

CKD stages, indicating the need for screening the non-

dialysis CKD population.17 

Sleep apnea is the most common sleep condition, and its 

severity may lead to serious health problems. Sleep-

disordered breathing and cardiovascular disorders share 

several risk factors and comorbid illnesses, which have 

additive effects on morbidity and mortality in people. This 

research aims to see whether there is a link between having 

cardiovascular comorbidities and the incidence and 

severity of OSA in the South Indian population. 

METHODS 

Study design 

Secondary data analysis was conducted at KIMS Hospital, 

Hyderabad. Medical records of the participants presented 

to the department of Medicine from June 2021 to 

November 2021 were collected. Participants aged 18 years 

and above with suspected sleep-disordered breathing were 

considered the research’s eligibility criteria. Records with 

incomplete information were excluded from the study. A 

total of 146 participants were analyzed. 

Data collection 

Data collection from the medical records was started after 

getting ethical approval. Sociodemographic details like 

age and sex as well as clinical history were gathered in the 

present, past, and personal history. The presence of other 

underlying comorbidities such as diabetes mellitus, renal 

failure, ischemic heart disease were collected. The 

patient’s medication history was collected with duration 

and number of medications. Basic anthropometric 

measurements (BMI) and vital parameters like blood 

pressure were taken. General and systemic examinations 

of the participants were also done. Eligible participants 

were provided apnea link air (a home sleep testing device) 

for 24 hours and the next day the reading was noted. 

Obstructive sleep apnea was diagnosed based on the 

Apnea hyperpnea index (AHI) recorded by apnea link air 

(home sleep testing device). Apart from the AHI score, 

ODI score and average O2 saturation were also recorded 

with the device. The diagnosis of OSA was made based on 

the AHI and ODI, which is the number of apneas and 

hypopneas per hour of sleep 

Outcome variables 

Incidence and severity of OSA based on AHI score were 

evaluated. Also, an association of OSA with comorbidities 

was assessed. 

Statistical analysis 

Epi info CDC version 7 was used to enter and analyze data. 

The mean and standard deviation were used to describe 

continuous variables, whereas percentages were used to 

represent categorical data. The independent sample t-test 

was used to examine the association between continuous 

variables and the chi-square test was used to assess the 

association between categorical variables. Pearson 

correlation coefficient was determined to assess the 

relationship between scale variables, A p value less than 

0.05 was considered statistically significant. 

RESULTS 

Table 1 shows the characteristics of the study participants. 

The mean age of study participants was 51.08±13.0 years. 

In the present study, 69.2% of participants were males, 

while 31.8% of participants were females. There was no 

gender-wise statistically significant difference between 

mean age, mean systolic and diastolic blood pressure. 

Comorbidities like obesity, hypertension, diabetes and 

renal failure were similar among males and females. IHD 

proportion was significantly higher among males. As 

shown in Table 1, the AHI, ODI, and average saturation 

were not significantly different between gender. The 

overall prevalence of OSA was 78.8% among suspected 

sleep-related breathing disorders patients. Prevalence of 

mild, moderate, and severe OSA was 28.8%, 15.1%, and 

34.9%, respectively (Table 1). According to Table 1, the 
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prevalence of OSA among males and females was 80.2% 

and 75.6%, respectively.  

The prevalence of obesity in the present study was 82.9%. 

Among obese patients, 80.2% had OSA which was 

clinically significant. However, obesity was not 

statistically significantly associated with obstructive sleep 

apnea. In the present study prevalence of hypertension was 

94.5%. Among hypertensive patients, 80.4% had OSA. 

Hypertension was significantly high among the patients 

with OSA (Table 2). In the present study prevalence of 

diabetes mellitus was 56.2%. Among people with diabetes, 

87.8% had OSA. The association between OSA and 

diabetes mellitus was statistically significant (Table 3). In 

the present study prevalence of IHD was 14.4%.  

Among patients with IHD, 85.7% had OSA. IHD was not 

significantly linked with OSA (Table 3). In the present 

study prevalence of renal failure was 6.8%. Among 

patients with renal failure, 90% had OSA. Renal failure 

was not significantly linked with OSA (Table 3).  

Figure 1 shows the correlation analysis revealed a weak 

positive linear relationship (r=0.14) between the number 

of risk factors and the AHI score and it was statistically 

insignificant (p=0.095). 

Table 1: Characteristics of study participants (N=146). 

Variables Total (N=146) Male (N=101) Female (N=45) P value 

Mean age (years)  51.08±13.0 49.5±13.29 53.62 0.12# 

Mean systolic BP (mmHg) 140.64±15.87 140.51±15.65 140.91±16.53 0.89# 

Mean diastolic BP (mmHg) 89.49±11.38 89.06±12.24 90.47±9.21 0.49# 

Obesity     

Healthy 25 (17.1) 20 (19.8) 5 (11.1) 

0.36* Obese 71 (48.6) 46 (45.5) 25 (55.6) 

Overweight 50 (34.2) 35 (34.7) 15 (33.0) 

Hypertension     

Present 138 (94.5) 95 (94.1) 43 (95.6) 
0.53* 

Absent 08 (5.5) 06 (5.9) 02 (4.4) 

Diabetes     

Present 82 (56.2) 55 (54.5) 27 (60) 
0.53* 

Absent 64 (43.8) 46 (45.5) 18 (40) 

IHD     

Present 21 (14.4) 09 (8.9) 12 (26.7) 
0.004* 

Absent 125 (85.6) 92 (91.1) 33 (73.3) 

Renal failure     

Present 10 (6.8) 06 (5.9) 04 (8.9) 
0.51* 

Absent 136 (93.2) 95 (94.1) 41 (91.1) 

Number of medicines     

0 08 (5.5) 06 (5.9) 02 (4.4) 

0.61* 
1 68 (46.6) 50 (49.5) 18 40) 

2 53 (36.3) 35 (34.7) 18 (40) 

3 17 (11.6) 10 (9.9) 07 (15.6) 

Grade of OSA     

Normal 31 (21.2) 20 (19.8) 11 (24.4) 

0.78* 
Mild 42 (28.8) 29 (28.7) 13 (28.9) 

Moderate 22 (15.1) 14 (13.9) 08 (17.8) 

Severe 51 (34.9) 38 (37.60 13 (28.9) 

AHI score 24.76±23.78 26.79±25.52 20.20±18.8 0.12# 

ODI 27.15±24.53 28.44±26.10 24.24±20.53 0.34# 

Average saturation (%) 92.22±4.15 92.20±3.95 92.27±4.61 0.93# 
Note: *-p value by chi-square test, #-p value by independent sample t-test. 

Table 2: Relation of severity of OSA with risk factors (N=146). 

Variables Normal (N=31) Mild (N=42) Moderate (N=22) Severe (N=51) P value 

Obesity      

Healthy 07 (22.6) 06 (14.3) 04 (18.2) 08 (15.7) 

0.069* Obese 07 (22.6) 23 (54.8) 11 (50.0) 30 (58.8) 

Overweight 17 (54.8) 13 (31.0) 07 (31.8) 13 (25.5) 

Hypertension      

Continued. 
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Variables Normal (N=31) Mild (N=42) Moderate (N=22) Severe (N=51) P value 

Present 27 (87.1) 41 (97.6) 19 (86.4) 51 (100) 
0.02* 

Absent 04 (12.9) 01 (2.4) 03 (13.6) 00 (0) 

Diabetes      

Present 10 (32.3) 25 (59.5) 10 (45.5) 37 (72.5) 
0.003* 

Absent 21 (67.7) 17 (40.5) 12 (54.5) 14 (27.5) 

IHD      

Present 03 (9.7) 08 (19.0) 02 (9.1) 08 (15.7) 
0.6* 

Absent 28 (90.3) 34 9 (81) 20 (90.9) 43 (84.3) 

Renal failure      

Present 01 (3.2) 04 (9.5) 00 (0) 05 (9.8) 
0.331* 

Absent 30 (96.8) 38 (90.5) 22 (100) 46 (90.2) 
Note: *-p-value by Chi-square test. 

Table 3: Relation of OSA with risk factors (N=146). 

Variables OSA present (N=115) OSA absent (N=31) P value 

Obesity    

Obese 97 (80.2) 24 (19.8) 0.36* 

Non-obese 18 (72.0) 07 (28.0)  

Hypertension    

Present 111 (80.4) 27 (19.6) 0.04* 

Absent 04 (50) 04 (50)  

Diabetes    

Present 72 (87.8) 10 (12.2) 0.002* 

Absent 43 (67.2) 21 (37.8)  

IHD    

Present 18 (85.7) 03 (14.3) 0.4* 

Absent 97 (77.6) 28 (22.4)  

Renal failure    

Present 09 (90) 01 (10) 0.36* 

Absent 106 (77.9) 30 (22.1)  
Note: *-p-value by Chi-square test. 

 

Figure 1: Linear relation of AHI and CVRF among study participants. 
Note: Pearson correlation coefficient (r=0.14), p value=0.095; AHI- Apnea hypopnea index, CVRF- Cardiovascular comorbidities. 

 

DISCUSSION 

In the present study mean age of the study participants was 

51.08±13.0 years. A similar finding was reported by 

Bhimwal et al in which the mean age of the study 

population was 54.96±9.35 years.18 In the present study, 

the mean AHI score was 24.76±23.78 events per hour. A 

higher mean AHI score (43.6±26 events/hour) was noted 

in the study done by Sweed et al.19 In the present hospital-

based study, the overall proportion of OSA was 78.8%. 

According to reports from throughout the globe, the 

prevalence of OSA ranges from 4%-70%.5,20,21 OSAS 

prevalence was estimated to be 3.6 percent and OSA to be 

13.7 percent in population-based research from North 

India.9 According to research from South Delhi, the 
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0

20

40

60

80

100

120

0 1 2 3 4 5 6

A
H

I 
S

co
re

CV Comorbidities



Kulkarni PK et al. Int J Adv Med. 2022 Apr;9(4):456-462 

                                                                   International Journal of Advances in Medicine | April 2022 | Vol 9 | Issue 4    Page 460 

the present study, the proportions of OSA among males 

and females were 80.2% and 75.6%, respectively. Another 

hospital-based research from North India estimated the 

prevalence of OSA and OSAS in men and females to be 

4.4 percent and 2.4 percent, respectively.8 There was no 

significant difference between gender and OSA gradings 

in the present study. Also, the Mean AHI score was 

comparable among males and females. This finding is in 

agreement with the study done by Gac et al.22 

Prevalence of mild, moderate, and severe OSA was 28.8%, 

15.1%, and 34.9%, respectively. In the study done by Gac 

et al obstructive sleep apnea was diagnosed in 82.9% of 

patients, including mild OSA in 21.6%, moderate OSA in 

28.4%, and severe OSA in 32.9%.22 Obesity is 

unquestionably one of the most critical risk factors for 

OSA. It is projected that a 1% rise in BMI leads to a 3% 

increase in the AHI.23 Because abdominal obesity is the 

best predictor of OSA; waist circumference is a better 

indicator of obesity than BMI, linked to the AHI value in 

scientific research.24 In the present study prevalence of 

obesity was 82.9%. Among obese patients, 80.2% had 

OSA. Gac et al reported that 62.5% of the patients with 

OSA had obesity.22 In the present study, the percentage of 

obesity was high among the patients with OSA; however, 

it is not statistically significant. Effective interventions 

aimed at weight reduction have also been shown to reduce 

AHI values in polysomnography.25 

Several theories have been proposed to explain the 

development of hypertension in OSA patients. The most 

frequently acknowledged reasons include sympathetic 

activation, inflammation, RAAS activation, oxidative 

stress, and endothelial dysfunction. OSA is a primary 

cause of secondary hypertension.26 

In the present study prevalence of hypertension was 

94.5%. Among hypertensive patients, 80.4% had OSA. 

Gac et al reported that arterial hypertension was observed 

in 77.3% of the participants.22 Gac et al documented that 

in patients with arterial hypertension, moderate or severe 

OSA was significantly more frequent than in patients with 

normal blood pressure.22 Increasingly, the literature 

indicates that the relationship between OSA and arterial 

hypertension may be two-way in nature, and high blood 

pressure values contribute to an increased risk of OSA and 

its greater severity.27 OSA is one of the pathogenetic 

factors in developing arterial hypertension. Both mild, 

moderate, and severe degrees of OSA is associated with a 

higher likelihood of primary arterial hypertension, 

including resistant hypertension.28 

In the present study prevalence of diabetes mellitus was 

56.2%. Among people with diabetes, 87.8% had OSA. Gac 

et al showed that 21.6% of the OSA patients were 

diabetics.22 

According to Katsumata et al the prevalence of OSA was 

more significant in people with diabetes than in non-

diabetics. Chasens et al discovered that individuals with 

T2DM had a very high rate (65%) of undiagnosed OSA.29 

Elmasry et al also discovered a prevalence rate of OSA of 

36% in diabetic individuals compared to 14.5% in 

normoglycemic control subjects.30 Punjabi et al found that 

recent research demonstrates the likelihood of a 

relationship between OSA and Type 2 DM independent of 

obesity.12  

In the present study prevalence of IHD was 14.4%. Among 

patients with IHD, 85.7% had OSA. 

In the research by Mooe et al OSA was linked to a greater 

probability of mortality, myocardial infarction, and stroke 

in prospective cohort analysis of >400 patients with stable 

angina pectoris and CAD verified by coronary 

angiography, with a follow-up of >5 years.31  

Lee et al showed a higher incidence of major adverse 

events in patients with severe OSA after a STEMI.32 Non-

STEMI patients with OSA have also been reported to have 

poorer in-hospital outcomes. Hagenah et al did not find an 

association between OSA and recurrent cardiovascular 

events in CAD patients.33 Data suggest that OSA may 

worsen prognosis in all the spectrum of CAD patients, but 

more research is necessary to determine whether 

diagnosing and treating OSA may influence the prognosis 

of patients with CAD.34 

In the present study prevalence of renal failure was 6.8%. 

Among patients with renal failure, 90% had OSA. 

Shanmugam et al revealed the prevalence and incidence of 

OSA in non-dialysis CKD patients to be 28% and 88%.17 

In that study, there is an increased risk of OSA associated 

with declining kidney functions in CKD patients. The 

study by Markou et al showed OSA prevalence at 54.3% 

in 35 non-dialysis CKD patients.35  

Limitations 

The present study has used a home-based portable device 

for measuring OSA, while other studies have used 

polysomnography which is considered a gold standard for 

measuring obstructive sleep apnea. Obesity is one of the 

risk factors associated with OSA; however, in the present 

study, it is not significant, which may be due to device-

related. The sample size in the present study is also small 

to generalize the findings.  

CONCLUSION 

Our study showed high prevalence of OSA among South 

Indian patients presented with suspected sleep disordered 

breathing at OPD clinic. Hypertension, diabetes and 

obesity were highly prevalent CV comorbidities among 

South Indian patients diagnosed with OSA. 
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