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 ABSTRACT 

BACKGROUND  

Raised blood pressure, a condition that causes around half of all deaths from stroke and heart diseases. Urban male adults are 

more prone to raised blood pressure due to presence of various modifiable factors related to their lifestyle when compared to their 

counterparts in rural areas. This study was done to study the blood pressure profile of male adults in an urban population of Pune, 

Maharashtra. 
 

AIMS AND OBJECTIVES  

This study was carried out to determine the prevalence of hypertension in healthy adult males of a defined urban population and 

to study the association in between selected variables and blood pressure. 
 

MATERIAL AND METHODS  

This cross-sectional study was carried out using a predesigned questionnaire and making measurements of height, weight and 

blood pressure by using standardized and validated physical instruments. Data collection and its analysis were done by using 

appropriate statistical tests. 
 

RESULTS  

The prevalence of Hypertension in this study was found to be 9.5% among adult healthy males. 
 

CONCLUSION  

In the study, hypertension in healthy adult males was found to be significantly associated with higher BMI, WHR, high alcohol 

and extra salt intake and lack of exercise. 
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INTRODUCTION 

Hypertension has been recognized as a disease only since the 

nineteenth century, even though we may presume that it is as 

old as man. Elevated blood pressure is an ubiquitous disorder 

and the cause of countless cases of coronary heart disease, 

stroke, congestive heart failure and renal dysfunction. It is one 

of the major risk factors for cardiovascular mortality, 

accounting for about 20-50% of all deaths and for morbidity, 

which contributes to disability and health care costs.1 

As hypertension is the major risk factor for many diseases, 

there are many risk factors for hypertension itself. Some of 

these being non-modifiable, but a large number of them being 

easily modifiable by appropriate lifestyle modifications. 

In most of the developing countries including India, 

hypertension is emerging as a major health problem and has 

been reported to be the second (After rheumatic heart 

disease), most common cardiac problem encountered in 

clinical practice.2 
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Various epidemiological studies have reported the 

prevalence of hypertension to be in between 10% and 20% in 

several adult populations.1 The result of health survey in New 

Delhi revealed that every fourth person aged 35 to 69 yrs. has 

raised blood pressure.3 

Hypertension assumes special importance in context of 

healthy adult urban population. Most of the studies on 

prevalence of Hypertension have been undertaken on adults in 

both urban and/or rural settings, in which hypertension in few 

individuals is likely to be associated with some underlying 

disease or disorders. 

 

MATERIAL AND METHOD  

The present study was a cross-sectional study, undertaken to 

study the prevalence of hypertension and its association with 

certain risk factors/determinants. The study was undertaken 

in a defined urban population of healthy adult males in Pune, 

Maharashtra. 

Sample size was calculated on the basis of guidelines 

described in “Sample size determination in health studies.”4 

Sample size (n) was calculated to be 1600 (n=4 Pq/D2, where 

D (error allowed) was taken as 5%) and the modified sample 

size (n) was calculated to be 780 (n’=n/1+n/N; where n – 

calculated sample size i.e. 1600, N- actual population of male 

adults i.e. 1521). An even larger sample of 800 subjects was 

taken for the present study. 
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The physical instruments used in this study included a 

mercury sphygmomanometer, stethoscope, height stand, 

measuring tape and weighing machine. All these physical 

instruments and techniques were initially standardized during 

pilot study. In addition, they were regularly standardized 

throughout the period of data collection. 

A detailed questionnaire was prepared and was pretested 

and validated during the pilot study. Questionnaire was 

developed as per guidelines given in various text books.5 and 

on the basis of “The design of questionnaires and the personal 

interview.”6 It was in both English and Marathi languages and 

was consisted of four sections. The first section was about 

their past and present history of any significant medication or 

surgery. In case of any doubt were referred to a physician or 

lab investigations, if required. 

The data collection consisted of two type of methods, i.e. 

personal interview and physical examination. 

Subjects were classified into “normotensives” and 

“hypertensives” on the basis of their blood pressure levels as 

per the definition criteria of WHO.1 

Hypertensives - Systolic BP - 140 mmHg or above; Diastolic 

BP - 90 mmHg or above. 

The technique of measuring the blood pressure was based 

on the guidelines developed by the WHO Expert Committee on 

hypertension.1,5 If the systolic blood pressure was more than 

140 mmHg and diastolic blood pressure greater than 90 

mmHg, it was repeated twice at the same visit at an interval of 

10 min to test the validity of the reading. For those having SBP 

and/or DBP more than 160 mmHg and/or 100 mmHg 

respectively were examined at least on three occasions on 

repeated visits. 

A pilot study was conducted on 50 subjects selected 

randomly with a view to ascertain the prevalence of risk 

factors in the community under study. Data were collected and 

analysed using various statistical tests (Chi-square test, Z test, 

Student’s ‘t’ test.).7 

 

RESULTS 

724 (90.5%) subjects had systolic B.P. within normal range, i.e. 

less than 140 mmHg, while 76 subjects (9.5%) were found to 

have systolic B.P. (S.B.P.) of 140 mmHg and above. Out of 76 

subjects detected to have high blood pressure, 38 (4.8%) were 

having SBP in the range of 140-149 mmHg; 19 (2.4%) subjects 

had SBP in between 150 to 159 mmHg; 14 (1.7%) had SBP in 

between 160 to 169 mmHg and 5 subjects (0.6%) had SBP in 

the range of 170-179 mmHg. None had SBP more than 180 

mmHg. Mean and Median of systolic BP was found to be 127.7 

and 128 respectively. S.D.-11.01, Mode -128, Range -104-175. 

726 (90.8 %) subjects had diastolic BP less than 90 mmHg and 

74 subjects (9.2%) were found to have diastolic BP (DBP) of 

90 mmHg and above. Out of these 74 subjects, 56 (7%) were 

having DBP in the range of 90 to 99 mmHg, while 18 (2.2%) 

subjects had DBP in between 100 to 109 mmHg. Out of these 

18 subjects, 3 (4%) had DBP >105 mmHg. All these 74 subjects 

were found to have systolic BP >140 mmHg. Mean and Median 

of diastolic BP was found to be 79.2 and 78 respectively. SD-

7.59, Mode-82, Range 62-108. 

Using the WHO criteria of detecting the hypertension out 

of 800 study subjects, 724 (90.5%) had blood pressure within 

normal range and remaining 76 (9.5%) were found to have 

hypertension. 

The age ranged from 18 yrs. and above. The majority of 

subjects studied, i.e. 505 (63.1%) were from age group <35 

years and 295 (36.9%) were above the age of 35 years; 2.7% 

and 6.7% subjects were found to have hypertension in the age 

group of 25-29 years and 30-34 years respectively. This 

prevalence of hypertension increased to 17.9% in the age 

group 35-39 years, 20.2% in 40-44 years, 23.8% in the 

subjects aged 45-49 years and 25% in the subjects aged 50 

years and above. Thus, an upward trend of blood pressure 

level was observed with increase in age and the association 

was statistically significant. 

As regards to education status, 67(8.4%) of study subjects 

had education level less then 10th std., 369 (46.1%) had passed 

10th std., while 281 (35.1%) had passed 12th std. and 83 

(10.4%) were graduates. Prevalence of hypertension was 

slightly higher among those subjects, who had education level 

less than 10th std. 

As regards to food habit of subjects, out of 117 (14.6%) 

vegetarian subjects 10 (8.5%) were having hypertension and 

out of 683 (85.4%) subjects consuming mixed diet 66 (9.7%) 

had hypertension. Statistically, the difference was not 

significant (X2=0.141, df=1, p> 0.75). 

It was seen that 403 (50.4%) of study subjects were non-

smokers and 397 (49.6%) were current smokers. Prevalence 

of hypertension was 8.2% (33 out of 403) among non- 

smokers, while it was 10.8% (43 out of 397) among current 

smokers. 

It was observed that 562 (70.2%) of study subjects were 

consuming alcohol, while 238 (29.8%) were non-drinkers and 

were found to be having hypertension as 4.6% and 11.6% 

respectively. Prevalence of hypertension was 10.9% among 

subjects consuming alcohol up to 7 large drinks in a week, 

which increased to 17.9% among subjects consuming 28 large 

drinks per week. The difference was statistically highly 

significant. (X2=9.363, df=1, p<0.005). 

It was also observed that prevalence of hypertension was 

very low (4.4%) among the subjects who never drank, (9 out 

of 213). It was also low (5.7%) among ex-drinkers (2 out of 

35). 

It was found that the prevalence of hypertension was very 

high (23.8%) among subjects, who were not undertaking any 

type of leisure time physical activity and among those who 

were undertaking physical activity once a week (21:7%) or 

twice per week (17:6%); 722 (90.3%) of subjects were 

undertaking physical exercise 2-3 times in a week and the 

prevalence was lowest (8.3%) among them. The difference 

was statistically significant. 

The prevalence of hypertension was observed to be higher 

(12.7%) among those 369 subjects, who were consuming extra 

salt regularly as compared to those 431 subjects who were not 

consuming extra salt regularly in their daily diet (6.7%). The 

difference was statistically highly significant. 

The prevalence of hypertension was found to be slightly 

higher (10.1%) among those 487 subjects, who were 

consuming extra fat regularly in their daily diet as compared 

to those 313 subjects, who were not consuming extra fat 

regularly (8.6%). 

 The prevalence of hypertension was found to be 24.2% 

among 33 (4.1%) subjects with (BMI >25) as compared to a 

lower prevalence (8.9%) among 767 (95.9%) subjects with 

(BMI <25). The difference was highly significant statistically. 
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The prevalence of hypertension was found to be 22% 

among 41 subjects who had WHR >0.9 as compared to a lesser 

prevalence of 8.8% among 759 subjects having WHR <0.9. 

Statistically, the difference was significant. (X2= with Yate’s 

correction=6.341, df= 1, p<0.025). 

The prevalence of hypertension was 10.3% among those 

29 subjects having family history of hypertension as compared 

to 9.5% among those 771 subjects who did not have such 

family history. The difference was not significant. 
 

Class 
Interval 
(Systolic 

B.P. in 
mmHg) 

No. % 
Cumulative 
Percentage 

100-109 56 
 

724 

7.0 
 

90.5 

7.0 
110-119 85 10.6 17.6 
120-129 334 41.8 59.4 
130-139 249 31.1 90.5 
140-149 38 

 
76 

4.8 
 

9.5 

95.3 
150-159 19 2.4 97.7 
160-169 14 1.7 99.4 
170-179 5 0.6 100.0 

Total 800  100.0  100.0 
Table 1: Distribution of Systolic Blood Pressure 

 

Mean-127.7, Median-127.8=128, Mode-128, SD-11.01, 

Range-104-175. 

 

Class 
Interval 

(Diastolic 
B.P. in 

mmHg) 

No. % 
Cumulative 
Percentage 

60-69 47  5.9  5.9 
70-79 359 726 44.9  50.8 
80-89 320  40.0 90.8 90.8 

90-99 56 74 7.0 9.2 97.8 
100-109 18  2.2  100.0 

Total 800  100.0  100.0 
Table 2: Distribution of diastolic blood pressure 

 

Mean- 79.22, Median-78.0, Mode-82, SD-7.59, Range-62-

108. 

 

Status Number Percentage 
Normotensives 724 90.5 
Hypertensive 76 9.5 

Total 800 100.0 
Table 3: Prevalence of hypertension 

 
Age 

Group 
(In 

years) 

Hypertensives Normotensives Total 

 No. 
Age 

Specific 
% 

No. 
Age 

Specific 
% 

No. 
Age 

Specific 
% 

<20 0 - 27 (100) 27 (3.4) 
20-24 0 - 73 (100) 73 (9.1) 

25-39 6 (2.7) 18 221 (97.3) 227 
(28.4) 

505 

30-34 12 
(6.7) 

(3.6%) 
166 (93.3) 178 

(22.2) 
(63.1%) 

35-39 28 (17.9) 128 (82.1) 156 (19.5) 

40-44 18 (20.2) 71 (79.8) 89 
(11.1) 
(295 

45-49 10 (23.8) 32 (76.2) 42 
(5.3) 

(36.9%) 

>50 2 (25.0) 6 (75.0) 8 (1.0) 
Total 76 (9.5) 724 (90.5) 800 (100.0) 

Table 4: Association between hypertension and age 
 

X2= 61.58 df= 5 p <0.001 (Highly Significant). 

 

 

 Variables Class of Variables 
Hypertension 

+nt -nt 
Total Test Value P. Value 

1 Alcohol Consumption Not consuming 11 227 238 X2 9.363 <0.005 
  Consuming 65 497 562 X2   

2 Smoking Not Smoking 33 370 403 X2 1.589 >0.3 
  Smoking 43 354 397 X2   

3 Extra Salt Non-user 29 402 431 X2 8.284 <0.005 
  User 47 322 369 X 2   

4 Extra Fat Non-user 49 286 313 X2 0.445 >0.5 
  User 27 438 487 X 2   

Table 5: Association of Selected Variables with Hypertension 
 

Body Mass 
Index (BMI) 

No. of 
Subjects 

Systolic BP Diastolic BP 

  Mean S.D Mean S.D. 
>25 33 141.97 13.43 88.70 8.41 
<25 767 127.04 10.48 78.82 7.28 

Table 6: Association Between BMI and Blood Pressure Level 
 

Systolic BP-t= 7.905 df= 798 p<0.001 (Highly Significant) 
Diastolic BP- t= 7.578 df= 798 p<0.001 (Highly Significant) 
 

Waist 
Hip 

Ratio 
(WHR) 

Hypertensives Normotensives Total 

 No % No % No % 
>0.9 9 (22.0) 32 (78.0) 41 (5.1) 
<0.9 67 (8.8) 692 (91.2) 759 (94.9) 

Total 76 (9.5) 724 (90.5) 800 (100.0) 
Table 7: Association Between Hypertension 

 and Waist-HIP Ratio 

X2= 6.341 df= 1 p<0.025 (Significant) (with Yate’s correction) 

 

DISCUSSION 

In the present study, the distribution of SBP among the 800 

subjects studied was quite close to a normal distribution since 

the mean (127.7), median (128) and mode (128) values of SBP 

were quite close to each other. As per report of a WHO expert 

group, the distribution of blood pressure takes Gaussian shape 

in the younger age group becomes progressively more skewed 

towards higher values for each successive older age group 

after the age of 20 years.8 

Overall prevalence of hypertension as per latest WHO 

criteria was found to be 9.5%. It is close to that of 10% to 20% 

prevalence in most adult populations as mentioned by a recent 

report of WHO Expert Committee.1 It also compares well with 

the prevalence of hypertension as 10% reported in some 
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major cities by Gupta et al.9 The prevalence is found to be 

slightly lesser than the estimated prevalence of hypertension 

as 12.5% in a study in South India by Gilbert et al.10 The 

possible reason for this lower prevalence as compared to other 

studies undertaken in various regions that the present study 

was undertaken among healthy male adults and majority of 

them are young and regularly undertake physical activity. In 

this study, the association between age and hypertension was 

found to be statistically highly significant (p<0.001). 

The present study revealed that proportion of 

hypertensives was higher in the lower education group, i.e. 

less than 10th std. (10.4%). However, this difference was not 

statistically significant (p >0.1). As per a report of WHO expert 

group, there seems to be an inverse relationship between 

hypertension and levels of education.1 

Prevalence of hypertension was slightly higher (9.7%) 

among subjects who were consuming mixed diet as compared 

to those who were vegetarians (8.5 %), though the difference 

was not statistically significant (p >0.75). However, it is well 

supported by various observational studies which have 

consistently demonstrated a positive relationship between 

low blood pressure and vegetarian diet.11,12 

It was observed that 49.6% of study subjects were 

smokers. Hypertension was found to be slightly higher (10.8) 

among smokers than non-smokers (8.2%). The difference was 

not statistically significant. This finding is well supported by a 

report of WHO Expert Committee, which mention that tobacco 

smoking by itself does not seem to be causally related to 

hypertension.1 This lack of association need further reason to 

elucidate whether the relation is causal or progressive. 

The findings of the present study clearly indicate that 

alcohol consumption is a significant risk factor for 

hypertension (p<0.005) and the duration of alcohol 

consumption is significantly related to the hypertension 

(p<0.001). These findings are well in agreement with the 

findings observed in various available studies in this field.13,14 

The study revealed that the prevalence of hypertension was 

higher among subjects following sedentary lifestyle (23.8%), 

as compared to those exercising >3 times in a week (8.3%). It 

clearly indicates the significant association of physical exercise 

with hypertension (p<0.05). 

This finding is in close agreement with the finding 

observed in various studies, which have shown positive 

association between hypertension and physical activity.15 It 

was found that the prevalence of hypertension was higher 

(12.7%) among those subjects consuming extra salt regularly 

than those who were not consuming extra salt regularly in 

their daily diet (6.7%) and this difference was highly 

significant (p<0.005). In INTER SALT.11 study, it was 

demonstrated that salt intake is positively associated with 

blood pressure levels. In Dietary Intervention Study on 

Hypertension (DISH).16, it was observed that reduction of salt 

intake up to 40 gms daily reduced the blood pressure in most 

of the hypertensives. 

The study did not reveal any positive association between 

hypertension and extra fat intake (p>0.05), though it was 

observed that prevalence of hypertension was higher (10.1%) 

among individuals consuming extra fat regularly than those 

who were not regularly consuming extra fat in their daily diet 

(8.6%). 

This study has brought out the significant association 

between hypertension and Body Mass Index (BMI) (p<0.01). 

Prevalence was quite higher (24.2%) among subjects having 

BMI >25 as compared to those having BMI <25. This finding is 

lesser than the findings of Chandrasekharan et al17, who found 

in a study in South India that 38.1% of all hypertensives were 

having BMI>25. The possible reason for this seems to be that a 

very larger majority of subjects studied were for younger age 

group with the result prevalence of overweight was low as 

compared to others. 

A recent report of WHO Expert Committee has also 

mentioned that central obesity as indicated by an increased 

WHR correlates positively with high blood pressure. The 

significant association of high blood pressure and WHR 

observed in this study is thus in agreement with the conclusion 

of Egger.18 that measurement of WHR should be a routine part 

of clinical assessment. 

A significant association between hypertension and the 

family history of hypertension could not be established in this 

study, though the prevalence of hypertension was found to be 

slightly higher (10.3%) among the subjects with positive 

family history as compared to those not having family history 

of hypertension (9.5%). Statistically, the difference was not 

significant (p>0.9), while various available studies have 

brought out a significant association between family history 

and hypertension.19 

 

CONCLUSION 

The prevalence of hypertension in the study was found to be 

9.5% using the WHO criteria. The various risk factors found to 

be significantly associated with hypertension in the present 

study are alcohol intake, lack of physical exercise, increased 

Body Mass Index (BMI), increased Waist Hip Ratio (WHR) and 

extra salt intake. 

 

RECOMMENDATIONS 

Awareness building through active educational programme on 

the health hazards of smoking alcohol consumption should be 

undertaken at all levels to motivate the population to give up 

this or to at least reduce it to moderate amount. 

Medical and administrative authorities must educate the 

population about the risks associated with the excessive salt 

and dietary fat consumption and motivate them not to add 

extra salt and fat to dishes on dining table. 

The significant association between hypertension and 

Body Mass Index (BMI) and Waist Hip Ratio (WHR), as brought 

out in the present study needs frequent screening and 

motivation regarding lifestyle modifications. 

It is also suggested to step up the health education 

programme to raise the awareness among adults as regards 

prevention and control of hypertension, focusing more on 

modifiable risk factors and consequences of high blood 

pressure. 
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