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Background: Hypertension with all its complications has emerged as one of the most important noncommunicable
diseases in urban as well as rural areas of India. Effective surveillance of the disease involves collection of accurate data
on its prevalence and its risk factors. In rural India, there is a dearth of data on the prevalence and risk factors of Hypertension,
especially of the lifestyle-related risk factors. This information is essential to plan prevention strategies.

Objective: To assess the prevalence of Hypertension in rural population of the field practice area of Cherlapally among
adults above the age group of 30 years and to determine the lifestyle risk factors for Hypertension in the abovementioned
study population.

Materials and Methods: A cross-sectional study was undertaken in a rural area of Nalgonda District, Telangana, India, to
determine the prevalence of the disease and certain lifestyle risk factors using the World Health Organization STEP wise
approach to surveillance methodology. A total of 1,500 persons from six villages drawn by multistage systematic random
sampling were studied.

Result: The prevalence of Hypertension was 24.5% in men, 20.7% in women, and 22.5% in total. The prevalence of prehyper-
tension, stage | Hypertension, and stage Il Hypertension were 26.9%, 7.5%, and 3.0%, respectively, the prevalence of
Hypertension was seen to increase with age in both the genders. Association of Hypertension with tobacco use, high
body mass index, abdominal obesity, high salt intake, and physical inactivity during work, transport, and leisure of study
subjects was statistically highly significant.

Conclusion: The need to have targeted programs to modify and reduce the impact of lifestyle risk factors has been identified

as an important strategy for rural areas.

KEY WORDS: NCD, hypertension, prevalence, lifestyle risk factors, WHO STEPS

Introduction

India is undergoing a rapid epidemiological transition with
the increase in the incidence of noncommunicable diseases
(NCD), such as cardiovascular diseases (CVD), cancer, chronic
obstructive pulmonary disease, stroke, chronic kidney disease
(CKD), and blindness, some of which are often referred to
as lifestyle diseases. Among them, systemic hypertension
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is a very important disorder by itself and is also a strong risk
factor for CVD, stroke, and CKD. Prehypertension is also
associated with an increased risk of major cardiovascular
events, independent of other cardiovascular risk factors.

Recent studies showed that for every known person with
Hypertension, there are two persons with either undiagnosed
Hypertension or prehypertension.[' Various community-based
studies have recorded prevalence of Hypertension in India to
be ranging from 30%—-40% in urban and 10-20% in rural
areas.?? |t is directly responsible for 57% of all stroke deaths
and for 24% of cases of coronary heart diseases in India.®
Only scant data are available on the prevalence of risk factors
in different geographical areas in India.l5-®

There is an urgent need to check the increasing burden
of Hypertension. There are no data in rural areas on preva-
lence and its risk factors especially those related to lifestyles.
This study was undertaken to know the actual burden of
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Hypertension and its risk factors in rural areas to facilitate the
planning of strategies for prevention and control and to facili-
tate the surveillance of risk factors.

Materials and Methods

A community-based cross-sectional study was conducted
in the village of Cherlapally and villages around it, which con-
stitute the field practice area of Rural Health Training Centre
of Department of Community Medicine, Kamineni Institute of
Medical Sciences, Narketpally, Nalgonda District, Telangana,
India, from October 2010 to September 2012. The total
population of the field practice area was 30,600. Taking the
prevalence of Hypertension in rural India as 20% as a guideline,
with an acceptable error of 10% at 95% confidence level, the
required sample size was estimated as 1,500 for this study.

Multistage systematic random sampling method was used
to select the study subjects. The 1,500 subjects were drawn
from six villages based on the size of the population in each
village. Six villages were selected randomly out of 11 villages
in the study area in the first stage. In the second stage, the
households in each village were selected by systematic
sampling method. The sampling fraction for selection of house-
holds in each village varied from village to village as the
number of households in each village is different. In the final
stage, all persons aged 30 years and above in the selected
households were included in the sample. Known cases of
secondary Hypertension, pregnant women, and women on
oral contraceptive pills were excluded. Ethical clearance for
this study was accorded by the Institutional Ethical Committee of
Kamineni Institute of Medical Sciences, Narketpally. Informed
verbal consent was obtained before interview and the purpose
of the interview was explained in detail to each individual.

A pro forma was designed and used after pretesting by
conducting a pilot study among 50 individuals. Risk factors
were measured by using the World Health Organization
(WHO) STEP wise approach to surveillance of NCD.['4

Blood pressure (BP) was measured in sitting posture on
the left arm with a calibrated mercurial sphygmomanometer.
Three measurements taken after 3 min rest between each
measurement were recorded for each subject. The mean of
the second and third readings was used to diagnose Hyper-
tension."¥ Subjects with systolic blood pressure (SBP) =140
mm Hg and/or diastolic blood pressure (DBP) =90 mm Hg,
known cases of essential Hypertension, and subjects on
antihypertensive medication were considered as hypertensive.

Height was recorded by stadiometer to the nearest 0.5 cm.
Weight was measured with calibrated spring weighing
machine to the nearest 0.5 kg. Body mass index (BMI) was
calculated using the formula: weight (kg)/height (m?). Waist
was measured at midway of the inferior margin of last rib and
iliac crest in a horizontal plane at the end of a normal
expiration. Hip circumference was taken around the pelvis at the
point of maximal protrusion of buttocks to the nearest 0.1 cm.['¥
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All the lifestyle risk factors were measured as per the
guidelines of WHO STEP wise approach to the surveillance
of NCD.['4

Current tobacco chewers/smokers are those who chew
tobacco regularly or smoke regularly and chewed/smoked at
least once on an average during the previous 30 days from
the time of the study.

Current alcohol drinkers are those who consume alcohol
at present or have consumed within the past 1 year.

Consumption of one cup of raw green leafy vegetables or
half cup of other vegetables (cooked or chopped raw) or half
cup of vegetable juice is taken as one serving. One serving of
fruit was considered to be one medium size apple or banana
or orange or half cup of chopped, cooked, canned fruit or half
cup of fruit juice, not artificially flavored.

Physical inactivity is defined as less than 10 min of activity
at a stretch, during work, transport, or leisure, and was esti-
mated as METs (metabolic equivalents) for each subject using
WHO Global Physical Activity Questionnaire Analysis Guide.['®!
MET is the ratio of a person’s working metabolic rate relative
to the resting metabolic rate.

Generalized obesity was defined as having BMI =30 kg/m?
and abdominal obesity as waist circumference =90 cm for
men and =80 cm for women as per WHO guidelines.!'¢!

Average daily intake of salt in grams per person per day
was calculated from the total monthly consumption of salt
by the family divided by the family size and then by 30. JNC
(Joint National Committee) has recommended a daily intake
of salt as 6 g/day.™

SPSS (Statistical package for the social sciences) 19.0
version was used for the analysis of data. Distribution of
Hypertension prevalence by age and gender was calculated.
The data were further subjected to univariate as well as multi-
variate analysis to determine the relationship of Hypertension
and various risk factors.

Result

Age-sex distribution of the total 1,500 study subjects
is shown in Table 1. There were 700 (46.7%) men and 800
(53.3%) women. The prevalence of Hypertension increased
significantly with age (p < 0.001) is shown in Table 2. The prev-
alence of Hypertension was 24.5% in men, 20.7% in women,
and 22.5% in total is shown in Table 3. By the grade of
Hypertension, the prevalence of prehypertension, stage |
Hypertension, and stage Il Hypertension were 26.9%, 7.5%,
and 3.0%, respectively, as shown in Table 4. Univariate
analysis of risk factors for high BP shows age, tobacco use,
high BMI, abdominal obesity, high salt intake, and physical
inactivity as statistically highly significant, which is shown in
Table 5. Multivariate analysis identified age, tobacco use, fruit
and vegetables consumption, high BMI, abdominal obesity,
high salt intake, and physical inactivity as independent risk
factors of Hypertension, which is shown in Table 6.
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Table 1: Distribution of study subjects according to age and gender (n=1,500)

Age group Males Females Total
No. (%) No. (%) No. (%)
30-39 181 (25.8) 239 (29.8) 420 (28.0)
40-49 186 (26.6) 196 (24.5) 382 (25.5)
50-59 130 (18.6) 153 (19.1) 283 (18.8)
60-69 134 (19.1) 158 (19.8) 292 (19.5)
70+ 69 (9.9) 54 (6.8) 123 (8.2)
Total 700 (100.0) 800 (100.0) 1,500 (100.0)

Table 2: Prevalence of hypertension by age (n = 338)

Age group (years) No. examined No. with hypertension Prevalence (%)
30-39 420 27 6.4
40-49 382 65 17.0
50-59 283 90 31.8
60-69 292 105 35.9
70+ 123 51 41.4
Total 1,500 338 22,5

Chi-square for linear trend: (extended Mantel-Haenszel x2) 131.9.

p<0.0001.

Table 3: Prevalence of hypertension by sex (n = 1,500)

Sex Total population screened  No. with hypertension  Prevalence of hypertension
Males 700 172 24.5
Females 800 166 20.7
Total 1,500 338 22,5

Table 4: Distribution of study subjects according to severity of blood pressure levels

Grade of hypertension? SBP DBP Frequency Percentage (%)
(mm Hg) (mm Hg)
Normal <120 And <80 759 50.6
Prehypertension 120-139 Or 80-89 403 26.9
Hypertension stage | 140-159 Or 90-99 113 7.5
Hypertension stage Il =160 Or =100 45 3.0
Hypertensives on treatment Any value Any value 180 12.0
Total 1,500 100.0

SBP, systolic blood pressure; DBP, diastolic blood pressure.
2As per Joint National Commission on Hypertension 7th Report criteria.

Discussion

In this study, prevalence of Hypertension (overall: 22.5%;
men: 24.5%; women: 20.7%) is comparable with the stud-
ies by other authors.l>'7-2% To cite a few, Kokiwar and Gup-
tal'! observed the overall prevalence of Hypertension as
19.04%, 23.4% among women and 14.4% among men. In
a study by Rajasekar et al.,['® noted overall prevalence was
19.1%, 19.6% in men and 18.5% in women. Kannan and
Satyamoorthy!' observed overall prevalence as 25.2%,
22.6% in men and 27.4% in women. Madhukumar et al.2

reported overall prevalence as 8.06%. Yuvraj et al.?'l showed
that the overall prevalence was 18.3% (men: 19.1%, females:
17.5%). Kadu et al.®? reported that the overall prevalence of
Hypertension was 12.75% with 13.10% in men and 12.52%
in women. Deshmukh et al.”®! showed the prevalence to be
21.8% among men and 19.8% among women. The variations
with some studies that showed lower prevalence could be
explained by the differences in the age distribution of the
study subjects and sampling variations between studies.
Age-dependent increase in the prevalence of Hyperten-
sion in both men and women reported in majority of studies
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Table 5: Univariate analysis of lifestyle risk factors of hypertension (n = 1,500)

Variable Hypertensives e p-Value Unadjusted odds ratio  95% confidence interval
N (%) Lower Upper

Age

30-39 27 (6.4) 1

40-49 65 (17.0) 22.080 0.000* 2.988 1.86 4.78

50-59 90 (31.8) 78.464 0.000* 6.788 4.21 10.78

60-69 105 (35.8) 99.460 0.000* 8.173 5.17 12.91

Above 70 51 (41.1) 94.931 0.000* 10.31 6.07 17.51
Tobacco use

No 191 (18.7) 1

Yes 147 (30.5) 26.142 0.000* 1.908 1.486 2.449
Alcohol use

No 166 (22.2) 1

Yes 172 (22.8) 0.083 0.774 1.036 0.813 1.320
Fruits and vegetables serving

<5 324 (22.2) 1

>5 14 (32.6) 2.549 0.110 0.592 0.309 1.134
BMI

<24.9 208 (20.2) 1

25-29.9 92 (24.4) 2.974 0.085 1.279 0.967 1.692

=30 38 (41.8) 22.814 0.000* 2.840 1.843 4.426
Waist circumference

Nonobese 256 (19.6) 1

Obese 82 (42.3) 43.713 0.000* 3.003 2.189 4.119
Salt intake

<6g 54 (16.2) 1

>6 g 284 (24.3) 9.597 0.002* 1.654 1.200 2.279
Physical activity

>600 MET 181 (17.1) 1

<600 MET 157 (35.2) 58.900 0.000* 2.632 2.046 3.386

BMI, body mass index; MET, metabolic equivalent.
*p value < 0.05.

is comparable with this study.l'”?2 The higher prevalence of
Hypertension in men (24.5%) than in women (20.7%) seen in
this study is comparable with other studies.’®%-25

The prevalence of prehypertension, stage | Hypertension,
and stage Il Hypertension as per JNC VIl criteria were 26.9%,
7.5%,and 3.0%, respectively, inthis study. Kokiwarand Guptal'”
observed these rates as 18.8%, 10.1%, and 6.7%, respec-
tively. Yuvraj et al.?l noted the prevalence of optimal BP as
11.7%, high BP as 15.7%, grade 1 as 11.6%, grade 2 as 5.6%,
and grade 3 as 1.2%. The differences between this study and
other studies could be explained by the differences in the age
groups of the study subjects and the differences in the method
of classification of the disease.

Multiple logistic regression analysis in this study showed
that age, tobacco use, high BMI, abdominal obesity, extra salt
intake, and physical inactivity were independent risk factors
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of Hypertension. Prevalence increased with each decade of
increase in age to 7.45 times at the age of 70 or above. In this
study, tobacco users were 1.44 times more at risk of having
Hypertension as compared with nontobacco users and also
tobacco use was significantly associated with Hypertension,
which is comparable with other studies.['”2028 |n this study,
study subjects with BMI >30 kg/m? were 1.952 times at risk
of having Hypertension as compared with subjects with BMI
<30 kg/m2. The association of Hypertension with obesity as
per BMI found to be statistically significant in this study was
also comparable to other studies.['"2°2% Study subjects with
abdominal obesity were 2.36 times at risk of having Hyper-
tension as compared with subjects without abdominal obesity.
The association of Hypertension with abdominal obesity found
to be statistically significant in this study was also compara-
ble to other studies.["®23 Study subjects consuming high salt
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Table 6: Multiple logistic regression analysis of risk factors of hypertension (n = 1,500)

Variable Adjusted odds 95% Confidence interval df  Significance
ratio Lower Upper

Age

30-39 1

40-49 1.253 0.795 1.973 1 0.331

50-59 1.369 0.848 2.209 1 0.199

60-69 2.558 1.536 4.260 1 0.000*

Above 70 7.452 4.106 13.527 1 0.000*
Tobacco use

No 1

Yes 1.440 1.073 1.933 1 0.01*
Alcohol use

No 1

Yes 0.761 0.570 1.015 1 0.06
Fruits and vegetables serving

>5 1

<5 0.422 0.210 0.848 1 0.01*
BMI

<30 1

>30 1.952 1.183 3.221 1 0.01*
Waist circumference

Nonobese 1

Obese 2.363 1.663 3.358 1 0.000*
High salt intake

<69 1

>6g 1.946 1.369 2.767 1 0.000*
Physical activity

>600 MET 1

<600 MET 1.477 1.086 2.008 1 0.01*

BMI, body mass index; df, degree of freedom; MET, metabolic equivalent.

*p value < 0.05.

intake were at 1.94 times higher risk of having Hypertension as
compared with subjects not consuming high salt and this is
comparable to some other studies.?>?”! Fruit and vegetable
intake was not statistically significant with Hypertension in this
study. Agarwal et al.2® reported similar findings. In this study,
the prevalence of Hypertension decreased with increased
physical activity, which is comparable with other studies.['7:19:2

This study can contribute in finding the reason for the drastic
increase in the BP of the rural population and also to formu-
late appropriate Hypertension control programs as very few
research studies of risk factors have been conducted in the
rural areas of Telangana. Limitations of the study were that
normal-sized cuff was used for the study irrespective of subject’s
arm circumference, this would have introduced a systematic
bias in the measurement of BP; accurate assessment of salt
intake and vegetable and fruit servings was not done because
of logistic problems; and family history of Hypertension was

not taken into consideration as majority of the subjects were
not aware of their family history.

Conclusion

This study brought to our notice that Hypertension in the
study area was a significant problem. It also revealed that
lifestyle risk factors were highly prevalent and significantly
associated with the disease. There is plenty of scope for early
detection and control of risk factors and motivation/education
for risk factor modification/prevention of establishment of
risk factors. There was also a need for the early detection of
prehypertension and established Hypertension and for the
treatment of the affected individuals through appropriate
community-based screening and treatment strategies. This
study provided useful data for planning and implementing
Hypertension prevention programs in the community.

International Journal of Medical Science and Public Health | 2016 | Vol 5 | Issue 07 m



Prathyusha et al: Prevalence and lifestyle risk factors of essential HTN

References

10.

11.

12.

13.

14.

. Joshi SR, Saboo B, Vadivale M, Dani SI, Mithal A, Kaul U,

et al. Prevalence of diagnosed and undiagnosed diabetes
and hypertension in India—results from the Screening India’s
Twin Epidemic (SITE) Study. Diabetes Technol Ther 2012;
14:8-15.

Chobanian AV, Bakris GL, Black HR, Cushman WC, Green LA,
1zzo JL Jr, et al; National Heart, Lung, and Blood Institute Joint
National Committee on Prevention, Detection, Evaluation, and
Treatment of High Blood Pressure; National High Blood Pres-
sure Education Program Coordinating Committee. The seventh
report of the Joint National Committee on prevention, detection,
evaluation, and treatment of high blood pressure: The JNC 7
Report. JAMA 2003;289(19):2560-72.

Gupta R. Rethinking diseases of affluence; coronary heart
diseases in developing countries. South Asia J Prevent Cardiol
2006;10(2):65-78.

Subburam R, Sankarapandian M, Gopinath DR, Selvarajan SK,
Kabilan L. Prevalence of hypertension and correlates among
adults of 45-60 years in a rural area of Tamil Nadu. Indian J
Public Health 2009;53(1):37—40.

Todkar SS, Gujarathi VV, Tapare VS. Period prevalence and
sociodemographic factors of hypertension in rural Maharashtra:
a cross-sectional study. Indian J Community Med 2009;34(3):
183-7.

Thankappan KR, Shah B, Mathur P, Sarma PS, Srinivas G,
Mini GK, et al. Risk factor profile for chronic non-communicable
diseases: results of a community-based study in Kerala India.
Indian J Med Res 2010;131(1):53-63.

Joshi U, Modi B, Yadav S. A study on prevalence of chewing form
of tobacco and existing quitting patterns in urban population of
Jamnagar, Guijarat. Indian J Community Med 2010;35(1):105-8.
Krishnan A, Shah B, Lal V, Shukla DK, Paul E, Kapoor SK.
Prevalence of risk factors for non-communicable disease in a
rural area of Faridabad district of Haryana. Indian J Public Health
2008;52(3):117-24.

Mohan V, Mathur P, Deepa R, Deepa M, Shukla DK, Menon GR,
et al. Urban rural differences in prevalence of self-reported
diabetes in India—the WHO-ICMR Indian NCD risk factor surveil-
lance. Diabetes Res Clin Pract 2008;80(1):159-68.

Integrated Disease Surveillance Project. Government of India,
Ministry of Health and Family Welfare. Available at: http:// www.
idsp.nic.in/ (last accessed on November 30, 2011).

Anand K, Pandav CS, Kapoor SK, Leowski J. Integrated
community-based intervention against the risk factors for
NCDs—early lessons from the demonstration project undertaken
at Ballabgarh, India. Reg Health Forum 2006;10(2):11-2.
Mehan MB, Surabhi S, Solanki GT. Risk factor profile of
non-communicable diseases among middle-income (18-65 years)
free-living urban population of India. Int J Diab Dev Countries
2006;26(4):169-76.

Sugathan TN, Soman CR, Sankaranarayana K. Behavioural risk
factors for non-communicable diseases among adults in Kerala,
India. Indian J Med Res 2008;127(6):555-63.

World Health Organization. WHO STEPS Surveillance Manual
(STEPS-wise Approach to Surveillance). Available at: http://
www.who.int/chp/steps/manual/en/index4.html (last accessed
on May 15, 2010).

m International Journal of Medical Science and Public Health | 2016 | Vol 5 | Issue 07

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

World Health Organization. Global Physical Activity Question-
naire (GPAQ). Analysis Guide. Available at: http://www.who.int/
chp/steps/resources/GPAQ_Analysis_Guide.pdf (last accessed
on March 10, 2011).

World Health Organization. Global Database on Body Mass
Index an Interactive Surveillance Tool for Monitoring Nutrition
Transition. Available at: http://apps.who.int/bmi/index.jsp (last
accessed on August 28, 2012).

Kokiwar PR, Gupta SS. Prevalence of hypertension in a
rural community of central India. Int J Biol Med Res 2011;2(4):
950-3.

Rajasekar VD, Krishnagopal L, Mittal A, Singh Z, Purty AJ,
Binu VS. Prevalence and risk factors for hypertension in a rural
area of Tamil Nadu, South India. Indian J Med Spec 2012;3(1):
12-7.

Kannan L, Satyamoorthy TS. An epidemiological study of hyper-
tension in a rural household community. Sri Ramachandra J Med
2009;2(2):9-13.

Madhukumar S, Gaikwad V, Sudeepa D. An epidemiological
study of hypertension and its risk factors in rural population of
Bangalore rural district. Al Ameen J Med Sci 2012;5(3):264-70.
Yuvraj BY, Gowda NMR, Umakantha AG. Prevalence, aware-
ness, treatment, and control of hypertension in rural areas of
Davanagere. Indian J Community Med 2010;35(1):138—41.
Kadu AV, Mane SS, Lakde RN, Vedpathak VL, Gaikwad AE,
Choudhari SG. Prevalence of hypertension in the rural com-
munity of Central Maharashtra, India. Int J Med Public Health
2012;2(2):39-45.

Deshmukh PR, Gupta SS, Bharambe MS, Maliye S, Kaur S,
Garg BS. Prevalence of hypertension, its correlates and levels
of awareness in rural Wardha, Central India. World health & pop-
ulation. 2005;1—-12.

Omuemu VO, Okojie OH, Omuemu CE. Blood pressure pattern
and prevalence of hypertension in a rural community in Edo
State. J Biomed Sci 2006;5(2):79-86.

Raina DJ, Jamwal DS. Prevalence study of overweight/obesity
and hypertension among rural adults. JK Sci: J Med Educ Res
2009;11(1):20-3.

Lt Col Agrawal VK, Col Bhalwar R, Basannar DR. Prevalence
and determinants of hypertension in a rural community. Med J
Armed Forces India 2008;64(1):21-5.

Radhika G, Sathya RM, Sudha V, Ganesan A, Mohan V.
Dietary salt intake and hypertension in an urban south Indian
population—[CURES-53]. J Assoc Physicians India 2007;55(6):
405-11.

Agarwal R, Chaturvedi M, Singh S, Gupta SC. An epidemiological
study of dietary and exercise habits as correlates of hyperten-
sion in persons aged 45 years and above in Agra District. Indian
J Community Health 2012;24(2):91-6.

How to cite this article: Prathyusha TVD, Prasad VG,
Saiprasad GS, Nagaraj K. A study of prevalence and certain
lifestyle risk factors of essential hypertension in a rural area in
Telangana, India. Int J Med Sci Public Health 2016;5:1417-1422

Source of Support: Nil, Conflict of Interest: None declared.






