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Background: Obesity is an important risk factor for hypertension, diabetes mellitus, dyslipidemia, and other non-
communicable diseases. India is passing through nutrition transition and prevalence of obesity and hypertension is on
the rise.

Objectives: The present study was carried out with the aim to determine the prevalence of hypertension and association
with obesity in a rural population of Jharkhand.

Material and Methods: A cross-sectional study was carried out in a rural area of Ranchi district of Jharkhand. In total,
500 study subjects were included in the study after assessing their eligibility for the study. Cluster sampling was done.
A pretested semi-structured questionnaire was used for data collection. Statistical analyses were carried out by SPSS
software.

Results: Out of 500 study subjects, 99 (19.8%) were found to be hypertensive. Around one-third (171; 34.2%) of the
subjects were overweight, and 21 (4.2%) subjects were obese. Central obesity was found to be higher among female
subjects (54.9%) as compared to male subjects (16.3%) in the present study. The prevalence of hypertension was found to
be higher among subjects having higher BMI. This association was found to be statistically significant (p-value = < 0.001).
Central obesity was found to be significantly associated with hypertension among male subjects statistically significant

(p-value = < 0.001) whereas this association was not found among female subjects (p-value = 0.204).

Conclusion: Obesity was found to be significantly associated with hypertension in the present study.
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Introduction

Obesity which is often expressed in terms of body mass
index (BMI) may be defined as an abnormal growth of the adi-
pose tissue because of an enlargement of fat cell size or an
increase in fat cell number or a combination of both.!" Excess
abdominal fat is an independent predictor of the risk factors
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and the morbidity of obesity related diseases such as type 2
diabetes, hypertension, dyslipidemia, and cardiovascular dis-
eases. Abdominal obesity and elevated blood pressure com-
monly occur in the same patient and are key components of
the metabolic syndrome.??

Globally, the overall prevalence of raised blood pressure
in adults aged 18 and over was around 22% in 2014. Across
the WHO regions, the prevalence of raised blood pressure
was highest in Africa, where it was 30% for both sexes com-
bined as well as for men and women separately. The lowest
prevalence of raised blood pressure was in the WHO Region
of the Americas at 18% for both sexes. Among adults in South
East Asia region, prevalence of hypertension is reported
about 35%.5!

Approximately 30-35% or urban Indian adults have a
body mass index (BMI) = 25 kg/m? and, therefore, are clas-
sified as either overweight or obese and there is a significant
correlation of increasing body weight with hypertension.™
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The Jaipur urban (both sexes)® and rural studies (only males),
Haryana (Chandigarh) rural study,® the Chennai urban pop-
ulation study” as well as the Bombay executive study® have
all shown a higher weight and BMI amongst hypertensive
groups. With rare exception, clinical trials have documented
that weight loss lowers BP. Importantly, reductions in BP occur
before, and without, attainment of a desirable body weight.
Additional trials have documented that modest weight loss,
with or without sodium reduction, can prevent hypertension
by about 20% among overweight, pre-hypertensive individu-
als, and can facilitate medication step-down and drug with-
drawal.®-'2 Thus, the available evidence strongly supports
weight reduction; attainment of a BMI < 25 kg/m? or even
< 28 kg/m?in Indians as effective approach to prevent and
treat hypertension. More importantly, in view of the well-rec-
ognized difficulties of sustaining weight loss, efforts to prevent
weight gain among those who have normal body weight are
critically important. Central or truncal obesity is also a major
hypertension risk factor in Indians.l"® The present study was
conducted to determine the prevalence, awareness, and risk
factors for hypertension in a rural area of Jharkhand. Some
part of this study has been published earlier.l'*!

Material and Methods

A community-based cross-sectional study was conducted
in the rural health training center area of Rajendra Institute
of Medical Sciences (RIMS), Ranchi from January 2013 to
September 2014. Sample size was calculated by n-Mas-
ter software 2.0 developed at CMC, Vellore, India. Cluster
sampling was done in the present study. Based on literature
search; assuming expected prevalence of hypertension as
20%, absolute precision of 5%, design effect of 2, and 95%
confidence interval, a sample size of 492 was calculated. In
total, 500 study subjects were selected for the study. Details
of sampling technique, methods of subject selection, and
eligibility criteria have been discussed in detail in previously
published articles.[413

A pre-tested, semi-structured questionnaire was used
for data collection. A person was considered hypertensive if
he/she has a systolic BP of = 140 mm Hg and/or a diastolic BP
of = 90 mm Hg measured on two separate occasions with a
minimum interval of at least 5 min between the two measure-
ments OR a self-reported history of taking anti-hypertensive
medications.'® Blood pressure was measured in sitting posi-
tion by well maintained and properly calibrated Diamond reg-
ular mercury sphygmomanometer (IS: 3390/CM/L-0196043)
with appropriate cuff size (cuff bladder encircling at least 80%
of the arm). The average of two measurements was taken
for study. Body weight was measured by digital weighing
machine, whereas waist circumference, hip circumference,
and height were measured by flexible but stretch resistant
tape. Body weight was measured (to the nearest 0.5 kg) with
the subject standing motionless on the weighing scale, feet
about 15 cm apart and weight equally distributed on each
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leg. Subjects were instructed to wear minimum outwear
(as culturally appropriate) and no footwear while there weight
was being measured. Height was measured (to the nearest
0.5 cm) with the subject standing in an erect position against
a vertical surface, and the head positioned so that the top of
the external auditory meatus was level with the inferior mar-
gin of the bony orbit (Frankfurt’s plain). Waist circumference
was measured with a standard measuring tape, while sub-
jects were lightly clothed, at a level midway between the lower
margin of the last rib and iliac crest in mid-axillary line (to the
nearest 0.1 cm). Study was approved by Institutional Ethical
Committee of RIMS, Ranchi.

Statistical Analysis

Data entry was performed in the MS excel spreadsheet.
Data analysis was carried out using SPSS software. Chi-
square test was applied to see the association between cate-
gorical variables.

Results

In the present study, 263 (52.6%) subjects were male
whereas 237 (47.4%) subjects were female. Mean age of
the study subjects was 44.12 (SD — 13.64) years. More than
half (55.8%) of the study subjects were literate and majority
belonged to class IV and class V group of social class accord-
ing to modified BG Prasad classification (Table 1). Prevalence
of hypertension in the present study was found to be 19.8%.
A sizable population (138; 27.6%) was found to be pre-hyper-
tensive (Table 2).

Findings of the present study revealed that more than
half (258; 51.6%) of the study subjects from both sexes were
having normal BMI. Around one-third (171; 34.2%) of the
subjects were overweight and only 21 (4.2%) subjects were
obese. Waist circumference was measured for assessment
of central (abdominal) obesity in both sexes. Cut off for cen-
tral obesity was taken 90 and 80 cm for male and female
subjects, respectively. It was found that central obesity was
higher among female subjects (54.9%) as compared to male
subjects (16.3%) (Tables 3 and 4).

Highest (57.1%) prevalence of hypertension was found
among subjects with BMI of = 27.50 and lowest (13.2%)
among subjects with normal BMI (18.50-22.99). This differ-
ence in prevalence of hypertension was statistically significant
(p-value = < 0.001). (Table 5) Prevalence of hypertension
was more among male subjects with central obesity (44.2%)
than those without central obesity (18.6%). The association
between hypertension and central obesity was statistically
significant (p-value = < 0.001) among male subjects. Among
female subjects too, prevalence of hypertension was higher
among those with central obesity (19.2%) than those with-
out central obesity (13.1%). However, association between
hypertension and central obesity in the present study was
not statistically significant (p-value = 0.204) among female
subjects (Tables 6 and 7).
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Table 1: Selected socio-demographic profile of study
subjects (n = 500)

Variables Frequency Percentage
Gender

Male 263 52.6
Female 237 47.4
Age (in years), Mean — 44.12,

SD - 13.64

20-29 90 18.0
30-39 109 21.8
40-49 125 25.0
50-59 92 18.4
60 and above 84 16.8
Education

llliterate 221 44.2
Less than 10th std 170 34.0
10th std or above 109 21.8
Socio-economic status*

Class | 2 0.4
Class I 17 3.4
Class llI 31 6.2
Class IV 206 41.2
Class V 244 48.8

*As per modified Prasad’s classification for May 2014.12%

Table 2: Status of blood pressure of subjects under study (n = 500)

Blood pressure status Number Percentage
Normal 263 52.6
Pre-hypertension 138 27.6
Hypertension

Stage | 83 16.6
Stage Il 16 3.2
Total 500 10St0.0

Mean SBP — 122.83, SD — 15.83, Mean DBP — 79.24, SD — 8.73.

Table 3: Distribution of study subjects according to BMI (n = 500)

Body mass index (BMI) Number Percentage
<18.50 50 10.0
18.50-22.99 258 51.6
23.00-27.49 171 34.2

= 27.50 21 4.2
Total 500 100.0

Discussion

Obesity is one of the important risk factors for develop-
ment of hypertension. Body weight has a direct relation with
blood pressure.l'? Abdominal obesity is also an independent
risk factor for the development of hypertension. In this study

Table 4: Waist circumference of subjects (n = 500)

Gender Waist circumference Number Percentage
Male* (n=263) <90cm 220 83.7
=90 cm 43 16.3
Female** <80cm 107 451
(n=2837) =80cm 130 54.9

*Mean — 84.19, SD — 7.16; **Mean — 81.21, SD — 7.98.

Table 5: Association of BMI with prevalence of hypertension
(n=500)

BMI No hypertension Hypertension Total

<18.50 38 (76.0%) 12 (24.0%) 50 (100.0%)
18.50-22.99 224 (86.8%) 34 (13.2%) 258 (100.0%)
23.00-27.49 130 (76.0%) 41 (24.0%) 171 (100.0%)
=27.50 9 (42.9%) 12 (57.1%) 21 (100.0%)
Total 401 (80.2%) 99 (19.8%) 500 (100.0%)

x? = 27.999, df = 3, p-value = < 0.001.

Table 6: Association between waist circumference of male subjects
and hypertension (n = 263)

Waist No
circumference hypertension

Hypertension Total

<90 cm 179 (81.4%) 41 (18.6%) 220 (100.0%)
=90 cm 24 (55.8%) 19 (44.2%) 43 (100.0%)
Total 203 (77.2%) 60 (22.8%) 263 (100.0%)

¥?=13.334, df = 1, p-value = < 0.001.

Table 7: Association between waist circumference of female
subjects and hypertension (n = 237)

Waist No Total

circumference hypertension

Hypertension

<80 cm 93 (86.9%) 14 (13.1%) 107 (100.0%)
=80 cm 105 (80.8%)  25(19.2%) 130 (100.0%)
Total 198 (83.5%) 39 (16.5%) 237 (100.0%)

+2 =1.613, df = 1, p-value = 0.204.

obesity was measured by body mass index (BMI) cut offs rec-
ommended for Asian population whereas abdominal obesity
was measured by waist circumference. Both waist circumfer-
ence and waist to hip ratio are being used for measurement of
abdominal obesity by researchers across the world. For pres-
ent study, waist circumference was chosen for measurement
of abdominal obesity because it is highly feasible, conven-
ient, simple, and inexpensive method of monitoring body fat
distribution. Waist circumference remains a simple and valid
marker of the abdominal and visceral fat.l"®

The present study has found that more than one-third
of the study subjects were either pre-obese or obese.
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Hypertension was found to be associated with BMI of the
study subjects as prevalence of hypertension was higher
among pre obese and obese subjects as compared to sub-
jects with normal BMI. This association was statistically sig-
nificant and found to be an important risk factor on logistic
regression analysis. This finding of present study is similar
to the study done by Meshram et all*® in Kerala among adult
tribal population. Many other Indian studies have found sig-
nificant association between BMI and hypertension; both
in rural as well as urban population.®-24 Although many of
these studies had used higher cut off value for classification
of BMI as compared to present study, association between
obesity and hypertension was found to be statistically signif-
icant in all these studies.

Findings of the present study also show that more than
half of the female subjects and lesser than one-fifth of male
subjects had abdominal obesity. The prevalence of hyperten-
sion was higher among both male and female subjects with
abdominal obesity than those without abdominal obesity.
However, significant association between abdominal obesity
and hypertension was found for male subjects only. Significant
association between abdominal obesity and hypertension was
reported by Meshram et al'® and in a multi-centric study!®®
in India. Both these study had used waist circumference as
a measure for abdominal obesity, though higher cut off was
taken in later study. Significant association between abdom-
inal obesity and hypertension has been reported in many
other Indian studies using waist to hip ratio as a measure of
abdominal obesity.?'?527 Limited study area is one of the main
limitations of the present study as it cannot be generalized to
a larger population. Smaller sample size is another important
limitation. In conclusion, nearly one-fifth (19.8%) of the study
subjects were found to be hypertensive in the present study.
In the present study, total 4.2% of the study subjects were
obese whereas 34.2% were overweight. Central obesity was
present in more than half of the female subjects. Hypertension
was significantly associated with BMI of the study subjects
from both sex and with central obesity among male subjects.

Conclusion

Proportion of women with abdominal obesity was more
than three times higher than men. Obesity was found to be
significantly associated with hypertension in the present study.
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