
ABSTRACT

To know the any correlation in obstructive sleep apnea and body mass 
index in hypertensive Subjects.

Obstructive sleep apnoea (OSA) is increasingly being recognized as a 
major health burden with a strong focus on the associated cardiovascular 
risk. OSA is a considered as secondary hypertension. Its episodes 
produce surges in systolic and diastolic pressure that keep mean blood 
pressure levels elevated at night. In many patients, blood pressure 
remains elevated during the daytime, when breathing is normal.

This was a cross-sectional study conducted on 100 hypertensive 
subjects both male and female to evaluate the correlation between obstructive sleep apnoea and body mass index 
in hypertensive subjects in Department of Physiology, Department of Pulmonary Medicine and department of 
Medicine, at Era's Lucknow Medical College & Hospital, Era University, Lucknow. 

In these 100 subjects there are underweight (n=5) high risk 1 and low risk 4, Normal (n=52) high risk 18 and low 
risk 34 Overweight (n=33) high risk 19 and low risk 14 and Obese (n=10) high risk 4 and low risk 6. Average 
BMI in high risk subjects (n=42) is 25.49±3.88 and in low risk subjects (24.14±5.02) with pvalve0.150 (p>0.05).

Early identification of BMI and OSA in hypertensive's subject management may reduce the development of 
cardiovascular risk in hypertensive subjects
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INTRODUCTION

Obstructive sleep apnoea (OSA) is increasingly being 
recognized as a major health burden with a strong 
focus on the associated cardiovascular risk. Studies 
from the last two decades have provided strong 
evidence for a causal role of OSA in the development 
of systemic hypertension (1).

OSA is defined as the occurrence of an average 5 or 
more episodes of obstructive respiratory events 
apnoea, hypopnoea or respiratory effort related 
arousals per hour of sleep with either sleep related 
symptoms or co morbidities or more than 15 such 
episodes without any sleep related symptoms or  
comorbidities (2).

Apnoea hypopnoea index more than 5 events per hour 
is used to define obstructive sleep apnoea with 
obstructive or mixed events comprising more than 
50% of the total (3). 

OSA is characterized by recurrent upper airway 
obstruction caused by a loss of pharyngeal muscle tone 
during sleep. OSA is highly associated with obesity 
and cardiovascular and metabolic complications, 
increasing cardiovascular morbidity and mortality (4).

Repetitive upper airway obstructions during sleep lead 
to fluctuations in blood oxygen levels. These recurrent 
cycles of hypoxemia and re oxygenation are termed 
intermittent hypoxia (IH), the most prominent feature 
of OSA that may contribute to increased production of 
reactive oxygen species (ROS) and oxidative stress. 
Sympathetic nerve activation (SNA) is another major 
outcome of the apnoea/hypopnoea (5).

In India the prevalence of obstructive sleep apnoea is 
19.7% in the male population and 7.4% in the female 
population (6).

Alcohol consumption was significantly associated 
with increased risk of Sleep Disorder compared to 
non-drinkers, light drinkers and heavy drinkers. Sleep 
quality and severity of sleep disorder is worst in heavy 
drinkers. Heavy alcohol consumption may increase 
the Metabolic Syndrome and deteriorate sleep in 
relation to the amount of alcohol intake (7).

Berlin Questionnaire is sensitive and specific for the 
. diagnosis of OSA. It is about 85.5% accurate (8)

According to Indian hypertension guidelines, 2013, 
hypertension in adults aged 18 years and older is, 
defined as systolic blood pressure ≥ 140 mmHg and 
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 diastolic blood pressure ≥90 mmHg(9).

According to WHO and the International Society of 
Hypertension (ISH). Worldwide, raised blood 
pressure is estimated to cause 7.5 million deaths, about 
12.8% of the total of all deaths (10-11).

Hence this study was planned to know the any 
correlation in obstructive sleep apnea and body mass 
index in hypertensive Subjects.

AIMS & OBJECTIVES

To know the any correlation in obstructive sleep apnea 
and body mass index in hypertensive Subjects.

MATERIAL AND METHODS

This is a cross sectional study in which 100 
hypertensive subject were enrolled both male and 
female, in Department of Physiology, Department of 
Pulmonary Medicine and department of Medicine, at 
Era's Lucknow Medical College & Hospital, Era 
University, Lucknow. 

Inclusion Criteria 

Ÿ Hypertensive subject both male & female

Exclusion Criteria 

Ÿ Pregnant women. 

Ÿ Having any other systemic disease like chronic 
obstructive pulmonary disease, chronic renal 
disease and other cardiac disease except 
hypertension. 

Ÿ Subject taking medicine for immunosuppressive 
disease.  

· H/o of chronic smoking, alcohol, and using Sedatives 
medicine.

METHODOLOGY

All subject was explained about the protocol of the 
study and a written consent was obtained. After 
enrolment, a general and systemic examination was 
done and a proper case history was recorded to confirm 
that the subjects selected were apparently healthy.

All selected subjects from OPD department of 
medicine blood pressure was  measured  by mercury 
sphygmomanometer in the sitting position after at 
least 5 min of rest according to Indian Guidelines on 

9
Hypertension (I.G.H.)-III (2013) systolic blood 
pressure ≥140 and diastolic blood pressure≥90.

OSA is initially assessed by modified Berlin 
questionnaire. Subjects will be categorized into 2 
group

Ÿ Low risk snoring group 

Ÿ high risk snoring group as per Modified Berlin 
questionnaire 

MODIFIED BERLIN QUESTIONNAIRE

Screening questions:

1. Do you snore?

2. Do you feel tired after waking up from sleep?

3. Do you feel you are obese?

4. Are you a hypertensive?

CATEGORY  1

Q1. Do you snore?

Yes (1) 

No (0)

Do not know/refused (0)

Q2. If u snore, your snoring is

Slightly louder than breathing (0)

As loud as talking (0)

Louder than talking (1)

Very loud, can be heard in adjacent rooms (1)

Do not know/refused (0)

Q3. How often do you score?

Nearly every day (1)

3 to 4 nights per week (1)

1 to 2 nights per week (0)

1 to 2 nights per month (0)

Never or nearly never/do not know (0)

Q4. Has your snoring ever bothered other people?

Yes (1)

No (0)

Do not know/refused (0)

Q5. Has anyone noticed that you quit breathing 
during sleep?

Nearly everyday (2)

3 to 4 times a week (2)

1 to 2 times a week (0)

1 to 2 times a month(0)

Never or nearly never/do not know/refused (0)

CATEGORY 2

Q6. How often do you feel tired or fatigued after 
your sleep ?

Nearly everyday (1)

3 to 4 times a week (1)

1 to 2 times a week (0)

1 to 2 times a month (0)

Never or nearly never/do not know/refused (0)
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Q7. During your wake time, do you feel tired, 
fatigued, or not uptopar ?

Nearly everyday (1)

3 to 4 times a week (1)

1 to 2 times a week (0)

1 to 2 times a month (0)

Never or nearly never/do not know/refused (0)

Q8. Have you ever fallen asleep while waiting in a 
line to meet your doctor? 

Nearly everyday (1)

3 to 4 times a week (1)

1 to 2 times a week (0)

1 to 2 times a month (0)

Never or nearly never/do not know/refused (0)

Q9. Have you ever fallen asleep while watching 
television at your home during daytime? If yes, how 
frequently?

Nearly everyday (1)

3 to 4 times a week (1)

1 to 2 times a week (0)

1 to 2 times a month (0)

Never or nearly never/do not know/refused (0)

Q10. Have you ever fallen asleep while waiting in a 
line to pay your electricity and telephone bills? If 
yes, how frequently?

Nearly everyday (1)

3 to 4 times a week (1)

1 to 2 times a week (0)

1 to 2 times a month (0)

Never or nearly never/do not know/refused (0)

CATEGORY 3

Q11. Do you have high BP ?

Yes (1)

No (0)

Do not know/refused (0)
2

Q12. BMI, kg/m

> 25 (1)< 25 (0)

SCORING

Category 1 is positive with > 2 positive responses to 
questions 1-5.

Category 2 is positive with > 2 positive responses to 
questions 6-10.

Category 3 is positive with a self-report of high BP 
2

and/or a BMI > 25kg/m .

High Risk of OSA – Two or more categories scored as 
positive.

Low Risk of OSA – Less than two categories scored as 
positive.

These subject then underwent recording of anthro-
pometric parameters  like height (in meter) measured 
using measuring tape and weight (in kilograms) by 
standard weighing scale, and Body mass index(BMI) 
is calculated according to the formula:

WHO criteria (12)

Statistical Analysis

Data was analyzed using Statistical Package for Social 
Sciences, version 23 (SPSS Inc., Chicago, IL). Results 
for continuous variables are presented as mean ± 
standard deviation, whereas results for categorical 
variables are presented as number (percentage). Student 
t test and chi square test was used to assess associations 
of high risk for OSA with elevated hypertension, high 
systolic BP, high diastolic BP. The level P < 0.05 was 
considered as the cut off value or significance.

RESULTS

This cross-sectional study was conducted on 100 
hypertensive subjects both male and female in the 
Department of Physiology, Department of Pulmonary 
Medicine and department of Medicine, at Era's 
Lucknow Medical College &Hospital, Lucknow. 
fulfilling the inclusion criteria were included in study. 
There were 55 males and 45 females were included 
which mean age 47.48 years with standard deviation 
of 12.4 in our study.

BMI Classification

< 18.5 Underweight

18.5–24.9 Normal 

25.0–29.9 Overweight

≥30.0 Obese

Age & gender
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Fig 1: Age Wise Distribution Of Hypertensive 
Subjects Included In Study



Below Table Enumerates The Clinical Profile Of 
The Study Of Population.

Mean weight of all studied subjects was recorded as 
63.17±12.9)(ki logram),  mean  height  was  
1.59±0.1(meters), Body Mass Index(BMI) as 24.70±4.6 

2(kg/m ). Systolic Blood Pressure was recorded as 
155.49±13.3 mmHg where as Diastolic Blood Pressure 
as 95.62 ±5.9 mmHg.

C o m p a r i s o n  O f  A n t h ro p o m e t r i c  A n d  
Hemodynamic Details Of Male And Female

Significant association was observed among 
following parameters weight, height while others were 
not significant. There was no significant difference 
between the mean BMI of males compared to female 
participants (24.251±3.99 vs. 25.18±5.15, p>0.05 
respectively). Similarly systolic blood pressure and  
diastolic blood pressure, were similar between male 
and female participants.

*p value<0.01= statistically highly significant; p value 
<0.05= statistically significant; pvalue>0.05=statistically 
non-significant

Association Between Anthropometric Details & 
Osa Risk Of Study Participants

Below table illustrates association between 
anthropometric details & Obstructive Sleep Apnoea 
risk of studied population. Significant association was 
observed for Body Mass Index and Systolic Blood 
Pressure and diastolic Blood Pressure.

*p value<0.01= Statistically highly significant; p 
value <0.05= statistically significant; p value>0.05= 
statistically non-significant

Below table describes the association between OSA risk 
and Body Mass Index. The association was observed to 
be statistically significant among all the categories.

DISCUSSION

Studies from around the world have consistently 
shown body weight as the strongest risk factor for 
obstructive sleep apnoea. In the Wisconsin Sleep 
Cohort study, a one standard deviation difference in 
body mass index (BMI) was associated with a 4-fold 
increase in disease prevalence  Other population- and 
community-based studies conducted in the United 
States and other countries have confirmed that excess 
body weight is uniformly associated with a graded 
increase in prevalence of obstructive sleep apnoea 
,Several epidemiologic studies have described the 
higher incidence of snoring and sleep apnoea among 
men compared to their female counterparts.    

This study showed that overweight and obese subjects 
having high body mass index were high risk of 

Blood Pressure & OSA risk
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Fig 2: Distribution Of Study Participant On The Basis 
Of Blood Pressure & Obstructive Sleep Apnoea Risk

Parameters

(n=100)

Malen=55

(Mean±SD)

Femalen=45

(Mean±SD)
P value

T value

Weight (in kg) 66.87±12.59 58.64±12.01 0.001 3.3199

Height (in meters) 1.65±0.07 1.53±0.07 <0.01 8.5285
2BMI (kg/m ) 24.25±3.99 25.18±5.15 0.560 1.0174

SBP (mmHg) 156.18±10.52 155.07±10.15 0.593 0.5333

DBP (mmHg) 96.11±5.57 95.02±6.35 0.364 0.9140

Table 2: Comparison Of Anthropometric Comparison Of 
Anthropometric And Hemodynamic And Hemodynamic 

Details Of Male And Female Below Table Describes 

Hemodynamic 
parameters (n=100)

Mean±SD Range
(Min-Max)

Weight (in kg) 63.17±12.9 34-116

Height (in meters) 1.59±0.1 1.36-1.90
2

BMI (kg/m ) 24.70±4.6 15.31-39.56

SBP (mmHg) 155.49±13.3 140-200

DBP (mmHg) 95.62±5.9 90-100

Table 1: Distribution Of Hemodynamic And 
Anthropometric Parameters   Of Study Participants

Anthropometric 

variable (n=100)

OSA High Risk

n=42 (Mean±SD)

OSA Low Risk

n=58 (Mean±SD)
P value

T value

BMI (kg/m2) 25.49±3.88 24.14±5.02 0.150 1.4555

SBP (mmHg) 161.93±8.51 156.10±10.92 <0.01 2.8824

DBP (mmHg) 96.52±6.25 95.45±5.96 0.385 0.8682

Table 3: Association Between Anthropometric 
Details & OSA Risk Of Study Participants

BMI (kg/m2)
OSA RISK Total

(n=100)High Risk
(n=42)

Low Risk
(n=58)

<18.50 Underweight 1 4 5

0.141
18.50 to 24.99 Normal 18 34 52

25.00 to 29.99 Over weight 19 14 33

>30.00 Obese 4 6 10

P value

Table 4: Association Between BMI & OSA Risk
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Obstructive Sleep Apnoea in comparison to normal 
weight subject, which is in accordance with the study 
done by Paul E. Peppard et al in 2013 (13) who stated 
that overweight and obesity are strong causal factors 
for SDB, and Prevalence of SDB among adults has 
increased substantially. 

This study showed that hypertensive who were 
overweight and obese having high body mass index 
were found to have strongly statistically significant 
(P<0.05) higher systolic and diastolic blood pressure.

This study shows that hypertensive's who were 
overweight or obese were more likely to be having 
sleep related disorders OSA than those with normal 
body mass index. Similarly, a higher percentage of 
overweight and obese subjects were found to be at a 
high risk of obstructive sleep apnoea using the Berlin 
questionnaire. which is with  in accordance to the study 
done by Adeseye Abiodun Akintunde et al in year 
(2012) (14) on snoring and Obstructive Sleep Apnoea 
syndrome among hypertensive 'Nigerians' shows that 
prevalence of OSA was also higher among over weight, 
hypertensive and obese, hypertensive subjects than 
normal body mass index hypertensive subjects. which 
was  in accordance with the similar results.       

This study also revealed that A positive relationship 
between Obstructive Sleep Apnoea and risk of high 
incidence hypertension. Which is Accordance with the 
study done by David A. Calhoun et al in (2010) on Sleep 
and Hypertension which demonstrated strong correlation 
between the severity of obstructive sleep apnoea and the 
risk and severity of hypertension, Also a prospective 
studies of patients with Obstructive Sleep Apnoea 
demonstrate a positive relationship between Obstructive 
Sleep Apnoea and risk of high incidence hypertension.

CONCLUSION

Obstructive Sleep Apnoea in hypertensive subjects 
was calculated in percentage and the data was 
analyzed using Statistical Package for Social 
Sciences, version 23at the end of the study, the 
following conclusion was draw.

A strong correlation between OSA risk and Body Mass 
Index in hypertensive subject was found that, the 
association was observed to be statistically significant 
among all the categories. Underweight1 in high risk,4 
in low risk and in Normal 18 in high risk 34 in low risk, 
in Overweight 19 high risk 14 low risk. 

Early identification of BMI and OSA in hypertensive's 
subject management may reduce the development of 
cardiovascular risk in hypertensive subjects.

Study Limitations

It is a small study, but on the basis of the conclusion 

drawn, further research can be undertaken with a 
larger sample size to ascertain any significant relation 
OSA with BMI v/s underweight normal weight 
overweight and obese and Hypertension. 

Therefore early identification of BMI and OSA in 
hypertensive subject and management of sleep related 
disorders such as Obstructive Sleep Apnoea and 
obesity can further reduce the cardiovascular risk of 
hypertensive subjects.
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