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ABSTRACT:  

Background: 

Obstructive sleep apnoea (OSA) affects roughly half of patients with essential hypertension, while 

essential hypertension affects roughly half of patients with obstructive sleep apnea. If OSA is not 

treated, it can result in even resistant hypertension. These two things are frequently considered as a 

continuity of the same process and coexist. Due mostly to a lack of knowledge, 80–90% of OSA 

patients go untreated. 

Material and methods: 

This cross-sectional study was conducted in a tertiary care hospital during a one-year period. 179 

hypertensive individuals who were older than 18 years were added to the trial after giving their 

informed consent. The STOP-BANG questionnaire was used to screen for OSA in all patients. 

Overnight polysomnography was used to confirm the diagnosis of OSA (AHI ≥5) in patients with 

scores of ≥3. Non-OSA patients were defined as those having an AHI <5 and a STOP-BANG score 

≥2 or ≥3. 

Results: 

OSA was present in more than half (72.5%) of the research participants. Their mean age was 

54.21±10.32 years, with a range of 18 to 75 years. It was discovered that the mean age of OSA cases 

was marginally greater than that of non-OSA individuals. The most of OSA cases were male. As BMI 

increased, there was a corresponding rise in both the prevalence and severity of OSA. It was found 

that the OSA group had considerably greater levels of triglycerides (TG), low-density lipoprotein 

(LDL), and high-density lipoprotein (HDL) than the non-OSA group. 

Conclusion: 

OSA was present in over half of our hypertensive individuals. These two illnesses are known as a 

deadly combination because they frequently coexist. Physicians should be more suspicious of early 

diagnosis and treatment in order to improve quality of life, lower the number of traffic accidents, and 

improve cardiovascular outcomes. 

 

INTRODUCTION: 

Hypertension continues to be a critical public 

health issue, contributing significantly to cardiovascular 

morbidity and mortality around the world.1,2 Many 

people still struggle to achieve adequate blood pressure 

(BP) control, even with advancements in medication and 

lifestyle therapies.3, 4 The treatment of resistant 

hypertension, which is characterized by blood pressure 

that stays over target levels even when three 

antihypertensive medications of various classes are taken 

at the same time, is very difficult.5. According to new 

http://www.jchr.org/


 
 

 

2722 

Journal of Chemical Health Risks 

www.jchr.org 

JCHR (2025) 15(3), 2721-2726 | ISSN:2251-6727 

research, obstructive sleep apnoea (OSA) and resistant 

hypertension may interact significantly, with OSA 

potentially making hypertension worse and making 

treatment more difficult.6–8 

Intermittent hypoxia is a result of oxidative 

stress and vascular endothelial dysfunction brought on by 

OSA. On the other hand, low nitric oxide levels and an 

overabundance of sympathetic vasoconstrictor actions 

result in hypertension.9. Frequent episodes of apnoea 

also cause the sympathetic nervous system to become 

stimulated, which impacts the chemoreceptors involved 

in systemic inflammation and blood pressure regulation. 

Resistant hypertension is caused by the interaction of an 

overactive sympathetic vasoconstrictor and decreased 

nitric oxide.10–12 In patients with OSA, blood pressure 

control is crucial. Continuous positive airway pressure 

(CPAP) therapy, which is used to treat OSA, has been 

demonstrated in studies to help control blood 

pressure.13. As a result, diagnosing OSA in patients with 

uncontrolled hypertension is essential both as a therapy 

target and as an aggravating factor. 

People at high risk for OSA are identified using 

the STOP-BANG questionnaire, a validated and popular 

screening tool, based on characteristics like snoring, 

fatigue, witnessed apneas, high blood pressure, body 

mass index (BMI), age, neck size, and sex.14 There is a 

shortage of evidence on Asian people, despite the fact 

that the association between OSA and resistant 

hypertension has been thoroughly investigated in 

western groups.15. Hence the purpose of this study was 

to investigate the prevalence of OSA in patients with 

hypertension. 

MATERIALS AND METHODS: 

A one-year cross-sectional observational study 

was undertaken at the Department of Medicine at a 

tertiary care hospital in Tamil Nadu.  

Inclusion criteria: 

The study included hypertensive patients who were at 

least eighteen years old and competent to give their 

permission. According to the 2018 European Society of 

Cardiology (ESC)/European Society of Hypertension 

(ESH) criteria, hypertension was defined as either known 

cases of hypertension receiving treatment or newly 

diagnosed patients with blood pressure ≥ 140 systolic 

blood pressure (SBP) and/or ≥90 diastolic blood pressure 

(DBP). 

Exclusion criteria: 

The study excluded 

individuals with glomerular filtration rate (GFR) < 15 m

l/min/m2, end-

stage renal disease (ESRD), chronic liver disease, coron

ary artery disease, congestive heart failure, and establish

ed chronic respiratory conditions (asthma, chronic obstr

uctive pulmonary disease, COPD), diabetes mellitus, 

thyroid dysfunction, acquired immune deficiency 

syndrome (AIDS), drug misuse, depression, pregnancy, 

alcoholism, evident airway abnormalities, and any 

history of craniofacial, neck, or surgical trauma. 

Data collection procedure: 

The study was conducted after getting approval 

from Institutional Ethics Committee. All hypertension 

patients who were enrolled in this study had a physical 

examination and a thorough history that included 

information about their age, sex, underlying medical 

conditions, smoking, drinking, and activity. The standard 

office blood pressure measuring technique was used to 

take the blood pressure. In addition to blood pressure, 

each patient's height, weight, waist circumference, upper 

arm circumference, and neck circumference were 

assessed. Obesity was classified as having a BMI more 

than 25 kg/m2. Abdominal ultrasonography, thyroid 

profile, random blood glucose, renal function test, lipid 

profile, complete blood count, and serum electrolytes 

were all examined in each patient. The eight-item STOP-

BANG questionnaire was handed out to all patients. It 

questioned about snoring, daytime fatigue, apnoea 

observed, high blood pressure, body mass index, age, 

neck circumference, and gender, in order to check for 

OSA. Every item received one point. We employed a cut-

off value of three in line with earlier research since a 

score of ≥3 has a high sensitivity to identify OSA. 

Patients who scored at least three had polysomnography 

for the entire night. OSA was categorized using the 

Apnoea-Hypopnea Index (AHI) as mild (AHI 5–14), 

moderate (AHI 15–30), and severe (AHI >30). 

Statistical Analysis: 

For statistical analysis, IBM Corp., Armonk, NY's 

Statistical Package for Social Sciences (SPSS) version 
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24.0 statistical analysis software was utilized. The 

student's t-test for analysis of variance (ANOVA) was 

used to compare the group of continuous variables, and 

the chi-square test was used to examine discrete data. The 

values were shown as mean ± SD and as a number (%). 

A p-value of less than 0.05 was considered as statistically 

significant. 

RESULTS: 

After obtaining the informed consent, 200 

hypertension patients who met the inclusion criteria were 

added to the study. In order to be eligible for the 

polysomnography, each individual had to complete the 

STOP-BANG questionnaire. 145 individuals (72.5%) 

had a STOP-BANG score of ≥3 and were undergoing 

polysomnography, whereas 55 (27.5%) cases had a score 

of ≤2, had very little risk of obstructive sleep apnoea, and 

were not eligible for polysomnography (Table 1). 

 

 

 

STOP-

BANG 

score 

No. of 

cases(n=200) 

Percentage 

score of ≤2 55 27.5 

score of ≥3 145 72.5 

Table 1: STOP-BANG score of the 

participants 

46 of the 145 patients who had 

polysomnography had an AHI score of less than 5.0, 

while the remaining 99 patients had an AHI value of ≥5 

(Table 2). OSA was only identified in these 99 cases. A 

correlation between an increase in the STOP-BANG 

score and an increase in the AHI score was noted. Those 

with a STOP-BANG score of 3 (2.75 ± 3.6) had the 

lowest AHI score, which increased to 61.2 ± 18.1 for 

those with a score of 8. There was a statistically 

significant correlation between the AHI score and the 

STOP-BANG score (Table 3). 

Polysomnography  No. of 

cases  

Percentage 

AHI < 5.0 46 32 

AHI ≥ 5.0 99 68 

Table 2: Polysomnography in hypertensive patients 

with a STOP-BANG score of ≥3 (n=145)

 

STOP-BANG 

score 

No. of cases 

(n=145) 

Min. AHI score Max. AHI score Mean ± SD 

3 34 2 15 2.75 ± 3.6 

4 35 2 95 14.1 ± 15.3 

5 26 4 113 34.2 ± 27.2 

6 21 5 148 39.3 ± 24.7 

7 16 32 112 61.2 ± 18.1 

8 13 40 85 27.4 ± 26.8 

Table 3: Association of the STOP-BANG score and AHI score 

55 hypertensive subjects with an AHI score of 

less than five were not determined to be at risk for OSA, 

despite having either a STOP-BANG score of ≥2 or ≥3 

following the administration of the STOP-BANG 

questionnaire and subsequent polysomnography of 

screened cases. The remaining 145 (72.5%) individuals 

were diagnosed with OSA if their AHI score was ≥5 and 

their STOP-BANG score was ≥3. Accordingly, 72.5% of 

hypertensive subjects (n=200) had OSA (Table 4). 40 

(27.5%) of the 145 OSA cases had AHI scores between 5 

and 14, which were categorized as mild; 33 (22.7%) had 

AHI scores between 15 and 30, which were categorized 

as moderate; and the remaining 72 (49.6%) cases with an 

AHI score more than 30 were categorized as severe OSA. 
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Group Description No. of patients Percentage 

OSA Hypertensive patients with a STOP-BANG score 

of ≥3 and AHI ≥5 

145 72.5 

Non-OSA Hypertensive patients with a STOP-BANG score 

of ≤2 or score ≥3 but AHI <5 

55 27.5 

  200 100 

Table 4: Prevalence of OSA in the hypertensive population 

The mean age of the hypertension cases in our 

study was 54.21±10.32 years, with a range of 18 to 75 

years. Although the mean age of OSA cases was slightly 

higher (54.02±10.32 years) than that of non-OSA cases 

(52.24±11.33 years), there was no statistically significant 

difference between the two groups. The percentage of 

non-OSA cases was higher than the percentage of OSA 

cases in lower age groups, such as those under 40, 

whereas the percentage of OSA cases was higher than the 

percentage of non-OSA cases in higher age groups. This 

association was likewise not determined to be significant 

statistically.128 (64%) of the 200 cases who were 

included in the study were male, while the remaining 

cases were female. 

Significant variations were noted in the levels 

of triglycerides, HDL, and LDL between OSA and non-

OSA patients. It was discovered that OSA patients had 

much lower HDL levels than non-OSA patients. It was 

discovered that the triglyceride and LDL levels in OSA 

patients were noticeably greater than those in non-OSA 

patients. No significant connection between the severity 

of OSA and the above factors was discovered. 

DISCUSSION: 

The majority of adults suffer from obstructive 

sleep apnoea (OSA), a serious sleep problem. Obesity, 

male sex, aging, and high blood pressure are the main 

risk factors for OSA. One possible cause of resistant 

hypertension is OSA. Due to a lack of knowledge and 

insufficient screening, a significant percentage of 

hypertension individuals have concurrent OSA, which is 

typically left untreated. The majority of research on the 

prevalence of OSA in hypertension comes from sources 

outside of India [16].200 hypertension cases were 

screened for OSA in the current study utilizing the STOP-

BANG questionnaire. Of them, polysomnography was 

performed on 145 (72.5%) cases with a STOP-BANG 

score of ≥3. Of the individuals who had 

polysomnography, 99 (68%) had an AHI of ≥5, while 46 

(32%) had an AHI of <5.0. OSA was only identified in 

these 145 cases. Consequently, 72.5% of our 

hypertensive patient had OSA. 

There was a tendency of rising AHI scores in 

tandem with rising STOP-BANG scores. It was 

determined that there was a statistically significant 

correlation between the AHI score and the STOP-BANG 

score. In 2017, Ricardo Luiz de Menezes Duarte et al. 

carried out a study that was comparable. They discovered 

that at all AHI cut-off points, an increase in specificity 

corresponded with an increase in score. The STOP-

BANG questionnaire is the most effective OSA 

screening tool, per their research [17]. Elizabeth S. 

Muxfeldt et al. conducted a cross-sectional investigation 

of 422 patients with resistant hypertension (RHT) who 

underwent full-night polysomnography (mean age = 62.4 

± 9.9 years; 31.3% male). Moderate/severe OSA (55%) 

and OSA (82%) were extremely common in RHT 

individuals [18]. 

The average age of the patients who participated 

in our study was 54.21±10.32 years. Compared to non-

OSA cases (52.24±11.33), the mean age of OSA cases 

(54.21±10.32) was marginally higher. The mean age of 

the patients in the study by Cristopher John Worsnop et 

al. was 60.9+2 for treated hypertensives and 58+2.1 for 

untreated hypertensives, respectively. These findings are 

consistent with our study [19]. According to our research, 

growing older is a major risk factor for OSA. 128 (64%) 

of the 200 cases who were included in the study were 

male, while the remaining cases were female. A 

statistical analysis revealed that this difference was 

substantial. 

Vahid Mohsenin et al., who examined 736 

instances of OSA, found that there were more males than 

females. Hedner et al.'s study on 141 hypertensive 

patients in primary care also supported this one, finding 

that there was an independent association between 

hypertension and OSA in males but not in females and 

http://www.jchr.org/


 
 

 

2725 

Journal of Chemical Health Risks 

www.jchr.org 

JCHR (2025) 15(3), 2721-2726 | ISSN:2251-6727 

that the prevalence of OSA was higher in males than in 

females [20, 21]. 

According to the study, OSA is linked to greater 

BMI, and as BMI rises, so does the severity of OSA. 

Therefore, it may be concluded that as BMI rises, so does 

the prevalence and severity of OSA. Gary D. Foster et al. 

provided support for this, as their study showed that over 

86% of participants had OSA with an AHI of ≥5 events/h. 

AHI was 20.5 ± 16.8 events/h on average. Those with a 

higher BMI were more likely to have severe OSA (odds 

ratio 1.1; 95% CI 1.0-1.2; P = 0.03) [22].  

Khin Mae Hla et al. conducted a cross-sectional 

community-based study in which they measured blood 

pressure in people with and without sleep disordered 

breathing while they were awake and asleep. The 

Wisconsin Sleep Cohort Study included 147 men and 

women, ages 30 to 60, who were chosen from among 

Wisconsin State employees. Participants with sleep 

apnoea had considerably higher mean blood pressure 

than those without the condition. Participants with a 

history of snoring or sleep apnoea had significantly 

higher blood pressure fluctuation during sleep than those 

without (P < 0.05) [16]. AHI ≥5 was present in 38% of 

the 34 untreated hypertensives, 38% of the 34 treated 

hypertensives, and 4% of the 25 normotensives, 

according to Christopher John Worsnop et al. 

Thikriat S. Al-Jewair et al., who examined 200 

consecutive male and female dental patients, provide 

support for our study. 81.8% of the males and 18.2% of 

the females (p<0.05) exhibited habitual snoring. Nine 

percent (n=17) of the sample experienced breathing 

pauses during sleep more than once each week. 

Compared to 21.7% of females, 78.3% of males had a 

high risk of OSA [23]. 

CONCLUSION: 

OSA affected over half of the research 

participants. Severe OSA is far more likely to develop in 

male individuals with elevated weight, BMI, and 

uncontrolled hypertension. Because OSA is much more 

common in hypertensive patients, these patients should 

be easily screened using a straightforward questionnaire. 

Polysomnography may then be used for early diagnosis 

and treatment to lower morbidity and mortality and 

enhance quality of life. 
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