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ABSTRACT

Background: Hypertension is responsible for 57% of stroke deaths and 24% of coronary heart disease deaths in
India. Cardiovascular disease will be the largest cause of death and disability in India by 2020. Hypertension is
emerging as a major health problem. The prevalence of hypertension has increased in rural people. The objectives
were to find the prevalence of prehypertension and hypertension in rural area of Amravati District and to study
association between various factors and hypertension in a rural area.

Methods: A community based cross sectional study was carried out in rural community. 792 study subjects aged 10
years and above were selected using systematic random sampling. A structured pretested schedule was used to collect
data regarding demographic characteristics and blood pressure pattern. Mean, Standard Deviation, Chi- square test
and ANOVA were used to analyze data.

Results: The prevalence of prehypertension and hypertension was found to be 55.8% and 13.4% respectively. The
mean systolic as well as diastolic blood pressure patterns were found to be higher with the increase in age. Older age
and increased body mass index were significantly higher among hypertensive compared to normotensive. Factors like

tobacco use and alcohol were significantly associated with hypertension.
Conclusions: The prevalence of prehypertension and hypertension was found to be high in rural Amravati.
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INTRODUCTION

Hypertension is a silent and invisible killer that rarely
causes symptoms but is an important public health
challenge because of its high prevalence and concomitant
risk of coronary artery diseases, heart failure,
cerebrovascular diseases and chronic renal failure." In
India, hypertension is directly responsible for 57% of all
stroke deaths, 24% of all coronary heart disease deaths
and 10% of all deaths.” The number of hypertensive
individuals will double from 118 million in 2000 to 213
million in India by 2025.°The prevalence of hypertension
has increased in urban communities as well as in rural
people.” This rising epidemic reflects the profound
changes in society and in behavioral Patterns of

communities over recent decades. Among NCDs,
Hypertension, with all its variegates, affects the entire
spectrum of the population, including men, women, and
even the children.?

The Seventh Report of the Joint National Committee on
Prevention, Detection, Evaluation, and Treatment of High
Blood Pressure (JNC7) defines hypertension as blood
pressure >140/90 mmHg. Persons with blood pressure
above optimal levels, but not clinical hypertension
(systolic blood pressure of 120-139 mm Hg or diastolic
blood pressure of 80-89 mm Hg), are defined as having
“prehypertension”.’ Persons with pre-hypertension have a
greater risk of developing hypertension than do those
with lower blood pressure levels.' In addition, pre-
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hypertension is associated with increased risk of major
cardiovascular ~ events, independent  of  other
cardiovascular risk factors. There are only a few studies
from India on the prevalence for prehypertension
especially from rural areas. Epidemiological studies to
assess the prevalence of prehypertension and
hypertension are urgently needed to determine the
baseline against which future trends in risk factor levels
can be assessed and preventive strategies planned to
promote health among the populations. The literature on
prevalence of prehypertension and hypertension in
Amravati was scarce, thereby the present study was
undertaken to provide the data on the prevalence of
prehypertension and hypertension amongst individuals
aged 10 years and above residing in rural areas of
Amravati District. Such study would address the paucity
of data regarding hypertension in a rural area and to
timely institute preventive measures to decrease the
harmful effects of hypertension.

Objectives

1. To find the prevalence of prehypertension and
hypertension in rural area of Amravati District.

2. To study association between various factors and
hypertension in a rural area.

METHODS
Study design and the participants

This six months cross-sectional epidemiological study
was carried out amongst individuals aged 10 years and
above residing in the field practice area of Rural Health
& training Centre, Ner Pinglai of District Amravati which
is a field practice area under the Department of
Community Medicine of our medical college. Stratified
random sampling and Probability Proportionate to Size
technique was used to select the study subjects. All
villages in the study area were primary sample units
(PSV) i.e. strata. All adults aged 10 years and above from
the PSUs selected formed sampling units. We included
adolescent age (10 to 19 Years) group, as this age group
is not routinely studied and screened for hypertension so
we tried to get the insight into this age group as well.

Data collection

This study was conducted between 1st December 2014 to
30" May 2015. A total of 792 individuals gave consent
and participated in the study. A structured pretested
schedule was used to collect data regarding socio-
demographic characteristics (age, gender, occupation and
education) and blood pressure pattern. Two
measurements of blood pressure on each study participant
with a mercury column sphygmomanometer were made
30 minutes apart in sitting position. Blood pressure
measurements were made on the subject’s left arm using
a cuff of appropriate size at the level of the heart. The
cuff pressure was inflated 30 mm Hg above the level at

which radial pulse disappeared, then deflated slowly at
the rate of about 2mm per sec and the readings were
recorded to the nearest 2 mm Hg. In case where the two
readings differed by over 10 mm of Hg, a third reading
was obtained, and the three measurements were averaged.
The pressures at which sound appeared and disappeared
were taken as systolic blood pressure (SBP) and diastolic
blood pressure (DBP) respectively. Blood pressure was
graded as normal (SBP <120 and DBP <80 mmHg), pre-
hypertension (SBP = 120-139 and/or DBP = 80-89
mmHg), stage | hypertension (SBP = 140-159 and/or
DBP = 90-99 mmHg), and stage Il hypertension (SBP >
160 and/or DBP > 100 mmHg) as per US Seventh Joint
National Committee on Detection, Evaluation and
Treatment of Hypertension (INC VII) criteria.”!
Anthropometric measurements height and were recorded
as per standard guidelines laid down by World Health
Organization (WHO).'? Using height and weight, Body
Mass Index (BMI) was calculated and subjects were
classified into categories of normal and overweight based
on their BMI value.™

Inclusion criteria

All individuals aged 10 years and above, who resided in
the villages situated near the Rural Health Training
Centre.

Exclusion criteria

1. Patients who were non cooperative or refused to
provide the necessary information were
excluded from the study.

2. Those individuals who were already diagnosed
hypertensives and were taking anti hypertensive
therapy were excluded.

Sample size calculation

Considering the prevalence rate of hypertension
approximately 25 per cent from a prior study and
population of study area approximately 29950 at 95%
confidence level with design effect 1 sample size
calculated 792 by using Open epi software.

The following formula was used Sample size n =
[DEFF*Np(1-p)]/ [(d%/Z21.2*(N-1)+p*(1-p)] Sample size
came out to be 792. A total of 792 individuals gave
consent and participated in the study. Ethical approval for
the study was obtained from the institutional ethical
committee.

Data entry and statistical analysis were performed using
the Statistical Package of Social Sciences (SPSS)
windows version 16.0 software. Mean, Standard
Deviation, Chi- square test, Student’s t test and ANOVA
were used to analyze data.
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RESULTS

Sixty five percent of respondents were aged 60 years and
above age groups, 59% were males and 41 % were
female. As per JNC VII criteria, 30.8% respondents were
normotensives, 55.8% respondents were found to be pre-
hypertensive while 9.3% and 4% respondents were in
stage | and Il of hypertension respectively, p value
<0.001 (Table 1 & 2).

Table 1: Distribution of respondents according to age

& sex.

Age group Male Female Total
(Years) n=468 n=324 n=792

N (%) N (%) N (%)
10-19 28 (6.0) 30 (9.3) 58 (7.3)
20-29 30 (6.4) 24 (7.4) 54 (6.8)
30-39 25 (5.3) 42 (13.0) 67 (8.5)
40-49 40 (8.5) 23 (7.1) 63 (8.0)
50-59 22 (4.7) 15 (4.6) 37 (4.7)
60 + 323 (69.0) 190 (58.6) 513 (64.8)

Table 2: Gender wise distribution of respondents
according to blood pressures as per JNC-VII criteria.

Prehvoe Stage | Stage Il
Gender rtens)i/gn g e
tension  tension
N (%) N (%) N (%) N (%)
Male 118 283
n=468 (25.2) (60.5) 42(9.0) 25(53)
Female 126 159
n=324 (38.9) (49.1) 2 7
Total 244 442
n=792 (30.9) (55.8) 749.3) 32(4.0)

Chi Square =21.04 df 3 P <0.001

59.1% at the age of 20 — 29 years to 74.6% at 40 — 49
years and then dipped to 55.4% at the age of 60 years and
above. Similar trend was seen in females. (Figure 1 & 2)
The Overall 13.4% respondents were found hypertensive.
The mean blood pressures were 124 + 14.2 / 81.05 + 9.94
mm Hg respectively. The proportion of hypertension
showed an increasing trend with the increase in age. The
Mean SBP and DBP also showed an increasing trend
with age this difference was found statistically highly
significant (p<0.001) (Table 3). The proportion of
hypertension (14.3%) was found to be slightly higher
among males as compared to that in females (12%). The
Mean SBP and DBP observed in men was 1255 +
14.4/82.3 + 9.76 mm Hg and in women 121.8 + 13.54
/79.11 + 9.90 mmHg respectively, the difference was
found statistically highly significant (p<0.001) (Table 4).
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Figure 2: Age specific distribution of blood pressure
levels.

Table 3: Age wise distribution of individuals identified
with hypertension.
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Figure 1: Gender wise distribution of
prehypertension.

Figure 1 shows prevalence of pre-hypertension. It was
55.8%, higher in males (60.5%) than females (49.1%).
This difference was highly significant (p< 0.001). The
prevalence of pre-hypertension increased with age from

(years) N\EHRY Mean £SD  Mean +SD
10-19 58  1(1.7)  113+#9.68  73.4+7.95
20-29 54  2(3.7) 118.8+10.3 78.63%7.93
30-39 67 3(4.5) 11754119 77.13£7.97
40-49 63 4(6.3) 125.1£10.8 79.3+7.44
50-59 37 2(5.4) 122.9+11.5 78.319.14
60 + 513 ?f8.3) 126+14.8 83.08+10.2
Total 792 106 124+14.2 81.05+9.94
(13.4)
F Value 16.0 16.1
P value 0.001 0.001

The study subjects were categorized into various grade
based on BMI according to WHO International
Standard™* prevalence of overweight was 28.5%. Thirty
nine percent hypertensive was found to be overweight.
Hypertension was not solely restricted to the overweight
individuals and was also seen in study subjects who had a
normal BMI but there was statistically significant
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difference between hypertension and BMI. (p<0.05)
(Table 5).

Table 4: Distribution of hypertensive according to
mean systolic & diastolic blood pressure.

Hyper

Gender Subject  tensive
N (%) N (%)

67 125.5+ 82.3+
Male 468 (14.3) 144 9.76

39 121.8+ 79.11+
e (12) 1354  9.90

106
Total 792 (13.4) 124+14.2 81.1+9.9
t 3.6 4.6
p 0.001 0.001
Table 5: Distribution of study subjects according to

BMI. (kg/m?).
Normot- Hypert-
s ensive ensive
| BMI(kg/im) 1 1_gge n=106
| N (%) N (%) N (%)

<185kg/m* 31 (4.5) 2 (1.9) 33 (4.2)
tgfr;zm.gg 470 (68.5) 63 (59.4) 533 (67.3)
>25 kg/m? 185 (27.0) 41 (38.7) 226 (28.5)

Chi square =7.2 df =2 p<0.05

satisfactory crops since last three years farmers are in
economic crisis (Figure 3).

Figure 4 shows that 245 (30.9%) subjects having habits
of smoking and 54 (18.18%) were consuming alcohol
223 (28.2%) and 147 (18.6%) were chewing tobacco. 76
(9.6%) were having both habits. Risk factor like Smoking
cigarette, tobacco use and alcohol were significantly
associated with hypertension (p < 0.001).

Figure 4: Association of habit with hypertension.

mNormotensive  ® Hypertensive = Total

32.1 309 321
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Figure 3: Distribution of hypertensive according to
occupation.

40.3% of the study subjects were farmer by occupation
followed by 28.4% of the subjects were having no
occupation, which meant either they were unemployed or
retired persons or housewives or students and were not
contributing economically to the family, followed by
cultivation (18.2%), laborers (16.8%), business (2.8%) &
service (government or private) (11.7%). 35.8% of the
Farmers are having Hypertension followed by laborer,
housewife and others the difference was found to be
statistically significant. It may be because of no

Chi square =74 df 4 p<0.001
DISCUSSION

Using the JNC VII Criteria among the age group 10 years
and above in our study we found a prevalence of
hypertension was 13.3%. The proportion of hypertension
(14.3%) was found among male and 12% among female.
The prevalence of hypertension in India was reported as
ranging from 10 to 30.9 %.'* Similar prevalence of
hypertension (13.3%) has reported in the other study by
Kumar et al (13.17%) , vinay et al (12.75%). Midha et al
(14.50%)."'" However some studies showed lower
prevalence than present study. Rao et al
(4.89%),Madhukumar et al (8.06%),Thrift et al (11.40%),
Ghosh et al (11.43%).*#" However higher prevalence
than present study was observed by Parekh et al
(20.40%), Basu and Biswas (21.90%) , Yuvaraj et al
(18.30%), Bhardwaj et al (15.40%) , study by Pooja &
Mittal (33.20%) and Meshram et al (23%)*?’ (Figure 5).

In the present study the prevalence of hypertension was
more among male than females (14.3% & 12%). Similar
finding reported by Yuvaraj et al greater proportion of
hypertension was observed among males (19.10%) as
compared to females (17.50%) among rural population of
Davanagere.? Bhardwaj, et al reported 41.60% in male &
34.60% in female) and Meshram, et al reported (27.70%
& 19.30%).%%" So it is clear that in some regions of India
hypertension is more prevalent among males than
females. Blood pressure rises with age in both sexes and
rise in those with higher initial blood pressure. Age
probably represents an accumulation of environmental
influences and the effects of genetically programmed
senescence in body systems. Early in life there is a little
evidence of difference in blood pressure between the
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sexes. However at adolescence men display a higher
average level. This difference was most evident in young
and middle aged adults late in life the difference narrows
and the pattern may even reverse.

Pooja & Mittal 2013

Meshram et al 2014

Basu & Biswas 2013

Parekh et al 2012

Sachdev 2011

Yuvaraj et al 2010 ] 18.3

Present study (Wasnik) 13.3
Kumar et al 2013 13.17
Vinay et al 2012 12.75
Midha et al 2009 14.5
Ghost et al 2013 11.43
Thrift et al 2011 114

Madhukumar et al 2012 ] 8.06

Rao et al 2013 4.89

0 5 10 15 20 25 30 35

BPrevalance of Hypertension%

Figure 5: Showing comparative prevalence of
hypertension in rural area with other studies.

On the other hand among rural adults, the highest
prevalence (50.50%) of hypertension was reported in the
population of Nicobar Island®® and the lowest (4.50%) in
the population of Haryana.?® These differences in the
prevalence of hypertension in these studies might be due
to the variation in socio-economic status, lifestyle,
genetic make-up and biological diversity.

It can be concluded from the present study that the
prevalence of hypertension in both sexes and in rural
populations is increasing at an alarming rate. If this
increasing trend in the prevalence of hypertension would
go with the same pace then after few years more than
fifty percent population of India would be under the trap
of cardiovascular diseases. The effective control and
hypertension in India will require a centralized campaign
with policy strategies applied at multiple levels. Thus,
there is an urgent need to develop suitable strategies for
prevention of hypertension in India.

The high prevalence of prehypertension (55.8%)
confirms this increasing trend. It was higher in males
(60.5%) than females (49.1%). The prevalence of pre-
hypertension increased with age from 59.1 % at the age
of 20 — 29 years to 74.6 % at 40-49 years and then dipped
to 55.4% at the age of 60 years and above. Similar

finding reported by Bhardwaj Sumit D et al, his study
showed that around half of the population was in pre
HTN group (44.7%). The prevalence of pre HTN was
more in younger population.*® Low prevalence of
prehypertension (18.8 per cent) has reported in the study
by Kokiwar PR in a rural community of central India.*
Persons with pre-hypertension have a greater risk of
developing hypertension than do those with lower blood
pressure levels. In addition, pre-hypertension is
associated with increased risk of major cardiovascular
events, independent of other cardiovascular risk factors.
Hypertension itself implies a disorder initiated by tension
or stress. Since stress is nowhere defined, the hypothesis
is untestable .However it is an accepted fact that
psychosocial factors operate through mental processes,
consciously or unconsciously, to produce hypertension.
Virtually all studies on blood pressure and catecholamine
levels in young people revealed significantly higher
noradrenaline level in hypertensive than normotensive.

The Mean SBP and DBP observed in men was 125.5 +
14.4/82.3 £ 9.76 mm Hg and in women 121.8 + 13.54 /
79.11 + 9.90 mmHg respectively. The proportion of
hypertension as well as mean systolic and diastolic blood
pressures was found to increase steadily with the increase
in age. These findings are coherent with those reported in
the study conducted among urban and rural adults of
Lucknow.'” Such changes of blood pressure with age
might be due to changes in vascular system. Cross-
sectional surveys, as well as prospective observational
cohort studies, have consistently demonstrated a positive
relation between age and blood pressure in most
populations with diverse geographical, cultural and
socioeconomic characteristics.® In our study we found
that increased body mass index was significantly
associated with hypertension. Similar findings were
reported by Yadav S et al.**Also tobacco and alcohol was
significantly associated with hypertension in the study
population. Similar finding was reported by Malhotra P et
al.* Farmers were having higher risk of hypertension
than others occupation’s probably reasons may be no
satisfactory crops since last two to three years they are in
economic crisis.

CONCLUSIONS

Prevalence of Prehypertension and Hypertension was
found to be highly prevalent in rural area of Amravati
District. If this increasing trend in the prevalence of
hypertension would go with the same pace then after few
years more than fifty percent population of India would
be under the trap of cardiovascular diseases.

Limitation

A major limitation of the study was that the blood
pressure pattern estimates were based on measurement of
blood pressure on a single day and were not repeated
again for practical reasons.
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Recommendation

This study projects the need of early detection of
hypertension which can be facilitated by periodic
screening of high risk groups regularly at hospital as well
as community level. Counseling of the pre-hypertensives
and hypertensive on lifestyle modification as well as
regular treatment of antihypertensive medicine and its
role in controlling hypertension.
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