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Introduction

Coronary heart disease (CHD) is estimated to be the
most common cause of death globally by 2020 [1].

Hypertension is one of the most important modifiable
risk factors for CHD in western and Asian population
[2,3]. Studies from India and Bangladesh have shown
an increasing trend in the prevalence of hypertension
[4]. Community surveys have documented that in a period
of three to six decades, prevalence of hypertension has
increased by about 30 times among urban dwellers and
by about 10 times among the rural inhabitants. The
various studies estimated a prevalence rate of
hypertension among urban population ranging from 1.24%
in 1949 to 36.4% in 2003 and for rural people from 1.99%
in 1958 to 21.2% in 1994[5]. However differential rates
are due to different cut off marks in determining the
level of hypertension and also differing age groups
constituting the study population. Dramatic changes in
life style have lead to physical inactivity due to
technological advances. Rising affluence has modified
the dietary pattern characterized by increased
consumption of diets rich in fat, sugar and calories [6].

There is a paucity of data on the prevalence of
hypertension and its determinants in rural India and this
study was done to determine the same amongst  rural
population in Maharashtra.

Material and Methods
This study was designed to investigate the prevalence of

hypertension in a rural community in the age group of 30
years and above.  Sample size of 431 was calculated assuming
prevalence of hypertension as 16%, margin of error 3%,
nonresponse 10% with 95% confidence interval (CI).  A random
sample of 431 was selected from rural area, of which  406
people participated in study comprising of   218 men and 188
women. Investigators were trained prior to  data collection.
The proforma developed under the Government Of India –
World Health Organisation collaborative programme 2004 -
05 for integrated disease surveillance project (Non
communicable diseases risk factor surveillance) was modified
to collect the data for our study and pre tested before use [7].
This proforma included the personal particulars, family history
of hypertension, details of major hypertension risk factors
such as smoking, alcohol intake, physical activity, salt intake,
saturated fat intake, anthropometric and clinical data.
Information regarding awareness of risk factors for
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hypertension was also sought. To avoid inter observer bias
each investigator recorded separate parameter.

The physical examination included measurement of height,
weight, waist–hip ratio (WHR) and blood pressure (BP).
Height was measured in meters and weight in kilograms (Kg)
using a calibrated spring balance. The supine waist girth was
measured at the level of the umbilicus with the person
breathing silently and the standing hip girth was measured at
the intertrochanteric level according to the WHO guidelines
[8]. BP was measured  in the sitting positionafter five minutes
of rest. In addition, participants were advisedto avoid exercise,
alcohol, cigarette smoking and coffee/tea at least 30 minutes
before BP measurement. BP was measured using a standard
mercury sphygmomanometer. Two readings at five minute
intervals as per the WHO guidelines were recorded [9]. If
high blood pressure (≥ 140/90 mmHg) was noted, a third
reading was taken after 30 min. The lowest readings was
taken as the blood pressure.

Smokers in India consume tobacco in various forms; rolled
tobacco leaves (bidi), Indian pipe (chillum, hookah),
cigarettes and chewing tobacco, and more than one form is
used by many, making it difficult to accurately measure the
amount of tobacco consumed. Therefore, users of all types
of tobacco products including present and past smokers were
included in the smoker’s category [10]. Regular use of alcohol
was assessed by using validated questionnaire  and show
cards and defined  those who drink more than five (for women
four) standard drinks (10 gram of ethanol) every day [7].
Physical activity was assessed by assessing the activity at
work, home, transport and discretionary time. Physical
inactivity was defined as doing no or very little activity at
work, home, transport and discretionary time [11].
Hypertension was diagnosed if the systolic blood pressure
was ≥140 mmHg and diastolic blood pressure ≥ 90 mmHg [12]
or the person was a known hypertensive. Body mass index
(BMI) was calculated as weight in kg divided by square of
height in meters and overweight and obesity defined as BMI

of ≥ 25 and ≥ 30  respectively. Truncal obesity was diagnosed
if the WHR ≥ 0.9 in males and ≥ 0.8 in females[13]. Salt intake
and saturated fat intake was calculated by computing monthly
consumption of salt and fat in family and dividing it by number
of family members excluding infants.

Prevalence rate for risk factors for hypertension with 95%
CI were calculated. Chi-square test was used for comparing
the prevalence rate between men and women for various risk
factors. Chi-square test for linear trend was used for
determining the trend in prevalence rate in various factors for
men and women (separately) with respect to age group.
Prevalence odds ratio with 95% CI were calculated for
prevalence of risk factors in hypertensive population. Chi-
square test of independence was used for determining the
relationship between the various risk factors and
hypertension.

Results
The prevalence of risk factors of hypertension according

to sex with 95 % CI is shown in Table 1.  The prevalence of
smoking, alcohol consumption and abdominal obesity were
statistically significantly higher among males.

Prevalence of risk factors for hypertension according to
age in men and women are shown in Table 2. Smoking /tobacco
use, physical inactivity, saturated fat intake , BMI  ≥ 25, truncal
/abdominal obesity and awareness of risk factors for
hypertension were found more in 60 years and above  age
group in case of men. Prevalence of regular alcohol use was
higher in 40-49 years of age group and salt intake was more in
30-39 years of age group in case of men. However there was
a significant linear trend for saturated fat intake and smoking
among men with respect to age. Physical inactivity,  smoking,
salt intake, and awareness of risk factors for hypertension
were found more in above 60 years  of age group in case of
women. However higher incidence of saturated fat intake,
BMI ≥ 25 and abdominal obesity was found  in case of women
in 30-39 years of age group and truncal obesity in 40-49 years

Table 1
Prevalence of risk factors for hypertension

Risk factor Men (218) Women (188) Total (406)  p value

Hypertension in 1st degree relative 8.3 (4.6 -11.9) 6.4 (2.8-9.8) 7.4 (3.9-10.9) NS
Smoking  and tobacco use 25.7 (19.9-31.5) 4.8 (1.7-7.8) 16.0 (11.1-20.9) <0.001
Physical inactivity 19.7 (14.4-25.0) 17.0 (11.6-22.4) 18.5 (13.3-23.6) NS
Regular alcohol use 16.5 (11.6-21.4) 1.1 (-0.4-2.5) 9.4 (5.5-13.2) <0.001
Daily salt intake ≥ 5 grams 33.0 (26.8-39.3) 35.6 (28.8-42.5) 34.2 (27.9-40.5) NS
Daily saturated fat intake ≥ 10 % of
daily energy intake 47.2 (40.6-53.9) 46.8 (39.7-53.9) 47.0 (40.4-53.7) NS
BMI ≥ 25 Kg /m2 18.8 (13.6-24.0) 17.0 (11.6-22.4) 18.0 (12.9-23.1) NS
BMI ≥ 30  Kg /m2 3.7 2.7 3.2
Truncal obesity
(WHR: men ≥ 0.9 ; women ≥ 0.8 ) 20.7 (15.3-26.0) 15.9 (10.7-21.2) 18.5 (13.3-23.6) NS
Abdominal obesity
(men ≥ 102 ; women ≥ 88) 20.6 (15.3-26.0) 10.1 (5.8-14.4) 15.7 (10.9-20.6) <0.001
Awareness of risk factors
for hypertension 30.7 (24.6-36.9) 29.3 (22.7-35.7) 30.0 (24.0-36.1) NS

Figures are prevalence expressed as percentages. Values in parenthesis are 95 % CI, BMI= body mass index, WHR= waist hip ratio.
p value indicates the significance of comparison of prevalence between men and women. NS= not significant
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Table 2
Age specific prevalence of risk factors for hypertension

Risk factor Age 30-39 Age 40-49 Age 50-59 Age >60 Total p value

Men (218)
82 64 60 12 218

Smoking  and tobacco use 23 (28.0) 12 (18.8) 16 (26.7) 5 (41.7) 56 (25.7) NS
Physical inactivity 1 7 (20.7) 15 (23.4) 7 (11.7) 4 (33.3) 43 (19.7) <0.01
Regular alcohol use 1 6 (19.5) 17 (26.6) 3 (5.0) 0 (0) 36 (16.5) NS
Daily salt intake ≥ 5 grams 31 (37.8) 23 (35.9) 14 (23.3) 4 (33.3) 72 (33.0) NS
Daily saturated fat intake ≥ 10 %
of daily energy intake 20 (24.4) 40 (62.5) 34 (56.7) 9 (75.0) 103 (47.2) <0.01
BMI ≥ 25 Kg/m2 16 (19.5) 12 (18.8) 10 (16.7) 3 (25.0) 41 (18.8) NS
BMI ≥ 30  Kg/m2 3 (3.7) 0 (0) 3 (5.0) 2 (16.7) 8 (3.7)
Truncal obesity
(WHR: men ≥ 0.9; women ≥ 0.8 ) 1 6 (19.5) 14 (21.9) 12 (20.0) 3 (25.0) 45 (20.7) NS
Abdominal obesity
(men ≥ 102; women ≥ 88) 17 (20.7) 11 (17.2) 7 (11.7) 10 (83.3) 45 (20.6) NS
Awareness of risk factors
for hypertension 26 (31.7) 18 (28.1) 16 (26.7) 7 (58.3) 67 (30.7) NS

Women (188)
70 54 56 8 188

Smoking  and tobacco use 0 (0) 2 (3.7) 4 (7.1) 3 (37.5) 9 (4.8)
Physical inactivity 1 3 (18.6) 8 (14.8) 4 (7.1) 7 (87.7) 32 (17.0) NS
Regular alcohol use 1 (1.4) 1 (1.9) 0 (0) 0 (0) 2 (1.1)
Daily salt intake ≥ 5 gram 27 (38.6) 13 (24.1) 23 (41.1) 4 (50.0) 67 (35.6) NS
Daily saturated fat intake ≥ 10 %
of daily energy intake 39 (55.7) 22 (40.7) 25 (44.6) 2 (25.0) 88 (46.8) NS
BMI ≥ 25 Kg/m2 16 (22.9) 10 (18.5) 5 (8.9) 1 (12.5) 3 2 (17.0) 0.04
BMI ≥ 30  Kg/m2 3 (4.3) 1 (1.9) 1 (1.8) 0 (0) 5 (2.7)
Truncal obesity
(WHR: men ≥ 0.9; women ≥ 0.8 ) 1 4 (20.0) 11 (20.4) 5 (8.9) 0 (0) 30 (15.9) NS
Abdominal obesity
(men ≥ 102; women ≥ 88) 10 (14.3) 4 (7.4) 5 (8.9) 0 (0) 19 (10.1) NS
Awareness of risk factors
for hypertension 23 (32.9) 17 (31.5) 10 (17.9) 5 (62.5) 55 (29.3) NS

Values in parenthesis are percentages, BMI= body mass index,WHR= waist hip ratio.
p value indicates trend in prevalence with respect to age, NS= not significant

of age group. There was a significant linear trend for BMI
with respect to age group in women.

Prevalence of systolic and diastolic hypertension
according to sex is shown in Table 3. The differences in
prevalence of  systolic and diastolic hypertension between
men and women were not statistically significant. Prevalence
of systolic and diastolic hypertension according to age is
shown in Table 4. Prevalence of systolic and diastolic
hypertension was higher in age group of 60 years and above
in case of men and women. There was significant linear trend
in prevalence of systolic hypertension with respect to age
group in men whereas it was not significant in case of women.

Prevalence of risk factors including odds ratio with 95 %
CI in systolic and diastolic hypertensive is shown in Table5

and 6 respectively. Prevalence of risk factors was significantly
high in subjects having systolic and diastolic hypertension.
The awareness of risk factors for hypertension was poor in
people having hypertension.

Discussion
Increase in prevalence of hypertension in urban and

rural India is a cause of concern. Studies from Ludhiana
(1985) and Jaipur (1995) have shown the prevalence at
14.08% and 10.99%, respectively [5].Overall prevalence
of hypertension (JNC-VI) was 33.3 % in rural
populations in North East, 20.2 % in North India and
12.5 % in South India [14-16].  The pooled estimate of
prevalence rate of hypertension in India (urban + rural)

Table 3
Prevalence of hypertension according to sex

Men (218) Women (188) Total (406)  p value

Systolic hypertension ≥ 140mm Hg 19.7 (14.4-25.0) 17.0 (11.6-22.4) 18.5 (13.3-23.6) NS
Diastolic hypertension ≥ 90 mm Hg 15.6 (10.8-20.4) 14.4 (9.3-19.4) 15.0 (16.2-19.8) NS

Figures in parenthesis indicate 95% Confidence Interval. p value indicates the comparison between men and women. NS= not significant
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Table 4
Age specific prevalence of hypertension

Age 30-39 Age 40-49 Age 50-59 Age > 60 Total p value

Men (218)
Number 82 (37.6) 64 (29.4) 60 (27.5) 12 (5.5) 218 (100) NS
Systolic hypertension
≥ 140 mmHg 11 (13.4) 13 (20.3) 12 (20.0) 7 (58.3) 43 (19.7) <0.01
Diastolic hypertension
≥ 90 m m Hg 7 (8.5) 13 (20.3) 8 (13.3) 6 (50.0) 34 (15.6) NS

Women (188)
Number 70 (37.2) 54 (28.7) 56 (29.8) 8 (4.3) 188 NS
Systolic hypertension
≥ 140 mm Hg 9 (12.9) 8 (14.8) 11 (19.6) 4 (50.0) 32 (17.0) NS
Diastolic hypertension
≥ 90 mm Hg 8 (11.4) 6 (11.1) 9 (16.1) 4 (50.0) 27 (14.4) NS

p value indicates trend in prevalence with respect to age; NS= not significant

Table 5
Prevalence of risk factors in systolic hypertensive study population

Risk factor Systolic hypertension >140 mg Hg (75) Prevalence -Odds Ratio ( 95 % CI ) p value

Family history of  hypertension 20 (26.7) 11.7 (4.9-28.5) < 0.01
Smoking  and tobacco use 45 (60.0) 23.3 (11.6-47.1) < 0.01
Physical inactivity 5 4 (72.0) 37.9 (18.5-78.9) < 0.01
Regular alcohol use 2 3 (30.7) 9.3 (4.3-20.2) < 0.01
Daily salt intake ≥ 5 gram 4 3 (57.3) 3.3 (1.9-5.7) < 0.01
Daily saturated fat intake ≥ 10 %
of daily energy intake 50 (66.6) 2.7 (1.5-4.7) < 0.01
BMI ≥ 25 4 3 (57.3) 13.5 (7.2-25.5) < 0.01
Truncal obesity
(WHR: men ≥ 0.9; women ≥ 0.8 ) 3 5 (46.6) 6.4 (3.5-11.6) < 0.01
Abdominal obesity
(men ≥ 102; women ≥ 88) 34 (45.3) 8.3 (4.4-15.7) < 0.01
Awareness of risk factors for hypertension 2 3 (30.7) 1.1 (0.58-1.8) > 0.  89

BMI: Body mass index. WHR: waist hip ratio. CI: Confidence Interval, p value indicates the relationship between systolic hypertension and
risk factor

Table 6
Prevalence of risk factors in diastolic hypertensive study population

Risk factor Diastolic hypertension  > 90 mg Hg (61) Prevalence - Odds Ratio ( 95 % CI ) p value

Family history of  hypertension 16 (26.2) 8.4 (3.6-19.7) <0.01
Smoking  and tobacco use 35 (57.4) 14.1 (7.2-27.9) <0.01
Physical inactivity 3 8 (62.3) 13.8 (7.1- 26.8) <0.01
Regular alcohol use 2 0 (32.8) 8.7 (4.1 -19.3) <0.01
Daily salt intake ≥ 5 gram 3 8 (62.3) 4.0 ( 2.2 -7.3) <0.01
Daily saturated fat intake ≥ 10 %
of daily energy intake 45 (73.7)  3.9 (2.0 -7.4) <0.01
BMI ≥ 25 3 7 (60.6) 13.0 (6.7-25.4) <0.01
Truncal obesity
(WHR: men ≥ 0.9; women ≥ 0.8 ) 3 2 (52.5) 7.8 (4.1- 14.5) <0.01
Abdominal obesity
(men ≥ 102; women ≥ 88) 3 2 (52.5) 10.8 (5.6- 21.1) <0.01
Awareness of risk factors for hypertension 2 1 (34.4) 1.3 (0.7- 2.3) >0.05

BMI= Body mass index, WHR= waist hip ratio, CI= Confidence Interval, p value indicates the relationship between diastolic hypertension and
risk factor

among adults (20 year +) yielded an average  prevalence
rate of 59.46 per thousand in a meta analysis.

Prevalence of risk factors for hypertension varied
from 7.4 - 47 % in this study. High prevalence of saturated

fat intake (47%), salt intake (34.2%) was found in
comparison to findings of Gupta et al [17]. While the
prevalence of  smoking (16%), alcohol intake (9.4%)
and physical inactivity (18.5%) was lower than reported
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by Gupta et al [18] in Rajasthan. Prevalence of people
with BMI ≥ 25 (21.2%) is lower than estimates
(26.3-56.0%) for South East Asia [19]. Higher
prevalence of abdominal obesity (15.7%) in case of men
(p<0.001) has been reported by others also [18]. The
higher prevalence of truncal obesity among men (20.7%)
than women (15.9 %) though not statistically significant
is in contrast to other studies [18]. Prevalence of systolic
(18.5%) and diastolic hypertension (15 %) was lower
than that reported by other studies [20-22]. There was
no statistically significant difference in prevalence of
hypertension in men and women in the present study
but there was significant linear trend in prevalence of
systolic hypertension with respect to age in men but it
was not  significant in women. Risk factor awareness
of hypertension was lower in people with hypertension.

Prevalence of determinants of hypertension varied
from 7.4-47 % in our study. These risk factors were
significantly associated with hypertension. Further studies
are required to assess the prevalence, determinants and
preventive interventions of hypertension in rural areas.
There is a need for strengthening health education
programs promoting hypertension awareness, and
emphasizing preventive measures. Multipurpose health
workers can be trained for detection and monitoring of
hypertension. All such efforts must be coupled with
continuing medical education programs for healthcare
providers to promote awareness of the current guidelines
for the diagnosis and treatment of hypertension.

Conflicts of Interest
None identified

References
1. Yusuf S, Reddy S, Ounpuu S. Global burden of cardiovascular

disease. Part II. Variations in cardiovascular disease by specific
ethnic groups and geographic regions and prevention strategies.
Circulation 2001; 104: 28 : 55–64.

2. He J, Whelton PK. Elevated systolic blood pressure and risk of
cardiovascular and renal disease: Overview of evidence from
observational epidemiologic studies and randomized controlled
trials. Am Heart J 1999; 138 : S211–S219.

3. Eastern Stroke and Coronary Heart Disease Collaborative
Research Group. Blood pressure, cholesterol, and stroke in
eastern Asia. Lancet 1998; 352 : 1801–7.

4. Hypertension study group. Prevalence, awareness, treatment
and control of hypertension among the elderly in Bangladesh
and India:A multicentre study. Bull World Health Organ 2001;
79:490-500.

5. Gupta R. Meta-analysis of prevalence of hypertension in India.
Indian Heart J 1997; 49 : 43–8.

6. Das SK, Sanyal K, Basu A. Study of urban community survey
in India: growing trend of high prevalence of hypertension in a

developing country. Int J Med Sci 2005 2:70-8.
7. Joshi P P. Integrated disease surveillance project: NCD risk

factor surveillance. Training manual for field workers and field
supervisors developed under the GOI–WHO collaborative
programme 04 -05. (Cited 2005 May14). Available form http:/
/www.who.int.india/ Noncommunicable diseases surveillances.
html.

8. WHO Expert Committee. Physical status :The use and
interpretation of anthropometry. WHO Tech Rep Series 1995;
854: 424–38.

9. Rose GA, Blackburn H, Gillum RF, Prineas RJ. Cardiovascular
survey methods. 2nd ed. WHO monograph series 1982; 56.
WHO Geneva.

10. Cannon CP, Battler A, Brindis RG, et al. Key elements and data
definitions for measuring the clinical management and outcomes
of patients with acute coronary syndromes: a report of the
American College of Cardiology Task Force on Clinical Data
Standards. J Am Coll Cardiol 2001; 38: 2114–30.

11. Bull FC, Timothy P. Armstrong, et al. Physical inactivity. In:
Majid Ezzati, Alan D. Lopez, Rodgers A editors. Comparative
Quantifications of health risks. 1st ed. WHO Geneva, 2004:
729.

12. The sixth report of the Joint National Committee on
prevention, detection, evaluation, and treatment of high blood
pressure. Arch Intern Med 1997; 157: 1413–46.

13. Park K. Parks Textbook of Preventive and social medicine. 18th

edition. Jabalpur: Banarsidas Bhanot 2005:216-318.
14. Hazarika NC, Narain K, Biswas D, Kalita HC, Mahanta J.

Hypertension in the native rural population of Assam. Nat
Med J India 2004; 17:300-4.

15. Singh RB, Sharma JP, Rastogi V, Niaz MA, Singh N. Prevalence
and determinants of hypertension in the Indian social class and
heart survey. J Hum Hypertens 1997; 11:51-6.

16. Gilberts EC, Arnold MJ, Grobbee DE. Hypertension and
determinants of blood pressure with special reference to
socioeconomic status in a rural south Indian community. J
Epidemiol Community Health. 1994; 48:258-61.

17. Gupta R, Prakash H, Majumdar S, Sharma S, Gupta VP.
Prevalence of coronary heart disease and coronary risk factors
in an urban population of Rajasthan. Indian Heart J 1995; 47:
331–8.

18. Gupta R, Gupta VP, Ahluwalia NS. Educational status, coronary
heart disease, and coronary risk factor prevalence in a rural
population of India. BMJ 1994; 309:1332-6.

19. Vardan S, Mookherjee S, Vardan S, Sinha AK. Special features
of coronary heart disease in people of the Indian sub-continent.
Indian Heart J 1995; 47:399-407.

20. Gupta R. Lifestyle risk factors and coronary heart disease
prevalence in Indian men. J Assoc Physicians India 1996; 44 :
689-93.

21.  Gupta R, Prakash H, Gupta VP, Gupta KD. Prevalence and
determinants of coronary heart disease in a rural population of
India. J Clin Epidemiol 1997; 50 : 203-9.

22. Philip WT, James R. Overweight and obesity. In: Ezzati M,
Lopez AD, Rodgers A editors. Comparative Quantifications of
health risks. 1st ed. WHO Geneva, 2004: 497-597.


	Prevalence and Determinants of Hypertension in a Rural
Community
	Introduction
	Material and Methods
	Results
	Discussion
	Conflicts of Interest
	References


