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ABSTRACT A cross-sectional investigation was carried out among Meghwal individuals of five villages of Udaipur
District, Rajasthan with the aim to understand the extent of obesity and hypertension among adult individuals of
the population, to understand the association of various adiposity indices with blood pressure and to do a comparative
analysis of the magnitude of association between them.163 adult individuals of the age group 18 to 70 years were
studied through door-to-door investigation. Mean stature, weight, waist circumference, waist-to-hip ratio, systolic
and diastolic blood pressure were found to be significantly higher in males than in females. Individuals at high risk
due to waist-to-hip ratio were found to be significantly higher among females than among males. Arterial blood
pressure increased with an increase in general and central obesity. Relationship of systolic and diastolic blood
pressure was highest with waist-to-hip ratio among male individuals and with waist-to-height ratio among female
individuals.
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INTRODUCTION

Blood pressure can be understood as the
force of circulating blood against the artery walls
of the human body; high blood pressure or hy-
pertension is when the blood pressure is too
high (WHO 2019). Hypertension is found to be
a leading risk factor for disease burden globally,
accounting for 9.4 million deaths in 2010 (Lim et
al. 2012). In India, the prevalence of hyperten-
sion was found to be 27.6 percent in rural areas
and 33.8 percent in urban areas, and the overall
estimates for the prevalence of awareness, treat-
ment, and control of blood pressure were 25.3
percent, 25.1 percent, and 10.7percent for rural
Indians and 42.0 percent, 37.6 percent and 20.2
percent for urban Indians (Anchala et al. 2014).

Overweight and obesity are two of the major
health issues that have been on a rise in the
developing countries including India (Srikanth
et al. 2011). This can be attributed to industrial-

isation and urbanisation that has led to the rise
in the living standards among the populations
of developing countries (Dua et al. 2014). In In-
dia the prevalence of general obesity was found
to be 24.6 percent (Tamil Nadu), 16.6percent
(Maharashtra), 11.8 percent (Jharkhand) and 31.3
percent (Chandigarh), and the prevalence of
abdominal obesity was found to be 26.6 per-
cent, 18.7 percent, 16.9 percent, and 36.1 per-
cent, respectively. Central obesity was found to
be in 19.3 percent (Tamil Nadu), 13.0 percent
(Maharashtra), 9.8 percent (Jharkhand) and 26.6
percent (Chandigarh) among the populations.
The prevalence of general obesity and abdomi-
nal obesity was significantly higher among ur-
ban residents compared to rural residents in all
four regions (Pradeepa et al. 2015).

A number of epidemiological researches have
been conducted to understand the relationship
between obesity and blood pressure.  Body mass
index is positively associated with blood pres-
sure among various Asian populations includ-
ing the urban population of Delhi (Dua et al.
2014; Dhall et al. 2018). Hypertension was also
found to be significantly associated with both
general as well as central obesity among the
Sonowal Kachari tribe individuals of Dibrugarh
District, Assam, Northeast India (Gogoi 2019).
The population of India is undergoing rapid
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changes with the increase in the prevalence of
overweight/obesity, under-nutrition and hyper-
tension at an alarming rate (Dua et al. 2014;
Kshatriya and Acharya 2016). The study of such
changes is very much important from the public
health point of view among different populations
and population sub-groups due to racial and
ethnic differences among them. Racial and eth-
nic differences may lead to differences in the
various long-term health outcomes among the
population groups and sub-groups (Dua et al.
2014). Such studies help in the identification of
the population groups at risk and also in coming
up with health policies targeting the specific
needs of such populations.

Objectives

The present investigation aims to study the
extent of obesity and hypertension among the
male and female adult individuals of the popula-
tion, to understand the association of various
adiposity indices with blood pressure and to do
a comparative analysis of the magnitude of as-
sociation between them.

MATERIAL  AND   METHODS

A cross-sectional investigation was carried
out among the Meghwal caste individuals of
five villages, namely, Dhinkli, Gudli, Debari, Gow-
la and Merta of Udaipur District, Rajasthan from
25th February 2019 to 4th March 2019. A total of
163 adult individuals of the age group 18 to 70
years were studied, out of which 81 individuals
were female and 82 individuals were male. The
collection of data was done through a door-to-
door investigation. Various somatometric mea-
surements such as stature, weight, waist circum-
ference (WC), hip circumference (HC), and phys-
iological dimension like blood pressure were tak-
en for each participant. The techniques used for
the collection of somatometric and physiologi-
cal dimensions as well as the purpose of taking
these were well explained to each participant. A
written constant was taken from each partici-
pant before proceeding with the measurements.

Standard protocols were followed while tak-
ing the measurements (Weiner and Lourie1981).

Measurement of stature was done  with the help
of an anthropometer while body-weight was mea-
sured with the help of a portable spring weigh-
ing machine. Waist Circumference (WC) and Hip
Circumference (HC) were measured with the help
of an anthropometric measuring tape. While
measuring the stature, weight, waist circumfer-
ence and hip circumference, the participants were
asked to remove their footwear, excess clothing
as well as any kind of headgear. Blood pressure
was measured by following the new recommen-
dations given by the American Heart Associa-
tion for blood pressure measurement (Smith
2005). A mercury sphygmomanometer was used
for the measurement by following the Korot-
koff’s sound technique. The participants were
requested to sit in a relaxed position on a chair
with their left arm resting comfortably on a flat
surface. It was ensured that the arm was rested
at the heart level of each participant. The cuff
was then placed around the bare left arm 2 cm to
3 cm above the elbow joint. The forearm was
propped so as to keep the device at the level of
the heart. The cuff of the sphygmomanometer
was inflated rapidly in order to reach the pres-
sure above which the radial pulse could no longer
be felt. The diaphragm of the stethoscope was
then placed over the brachial artery. The mercu-
ry column was then immediately allowed to fall
at the rate of 2 mmHg per second. The first per-
ception of the Korotkoff sound was taken as the
systolic pressure. After that the mercury was
allowed to fall further till the sound could no
longer be heard. The level where the Korotkoff
sound could no longer be heard was taken as
the diastolic pressure. The cuff was then allowed
to deflate completely. In order to maintain accu-
racy the measurement of blood pressure was
taken twice with a gap of five minutes and the
average of the two measures was recorded
(Mungreiphy et al. 2011).

Calculation of adiposity indices such as body
mass index (BMI), waist-to-height ratio (WHtR)
and waist-to-hip ratio (WHR) were done. The
body mass index cut-offs for overweight and
obesity as recommended by the World Health
Organisation for Asian populations were used.
A general healthy cut off for WHtR for both
males and females was taken as 0.5 (Browning et
al. 2010). WHtR exceeding 0.5 indicates an in-
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creased risk of cardiometabolic disorders (Ash-
well et al. 2012). Based on WHR, health risk can
be classified into low risk, moderate risk and high
risk (Bhurosy and Jeewon 2013). WHR less than
0.95 and less than 0.80 is considered to be a low
risk for men and women respectively, whereas
WHR of .96-1.00 in men and 0.81-0.85 in women
is considered to be at moderate risk. A WHR of
greater than 1 in men and greater than0.85 in
women is considered to be at high risk (Bhurosy
and Jeewon 2013). In case of blood pressure,
the categories given by the American Heart As-
sociation for both systolic as well as diastolic
blood pressure were used. Statistical analysis
was done using Statistical Package for Social
Sciences (SPSS) version 16.0.

RESULTS

Table 1 reveals the sex-wise distribution of
the various measurements of the studied popu-
lation. In the present study, the mean value for
stature, weight and waist circumferences were
found to be significantly higher in males than in
females. On the other hand, the mean hip cir-
cumference was found to be equal in both gen-
ders. It was also observed that the mean body
mass index and the mean waist-to-height ratio
were greater in the case of females than in the
case of males. However, the difference was not
found to be statistically significant (p greater
than .05). On the other hand, the mean waist-to-
hip ratio, mean systolic blood pressure and the
mean diastolic blood pressure were found to be
significantly greater in the case of the males than
in the case of the females.

Table 2 displays the prevalence of obesity
and high blood pressure among the studied

population. The frequency of underweight indi-
viduals was higher among the male (36.60%) than
among the female (28.40%). On the other hand,
the frequencies of overweight individuals and
individuals with general obesity were found to
be higher in the case of females (23.50% and
4.9%, respectively) than in the case of males
(19.50% and 1.2%, respectively). However, the
difference was not found to be statistically sig-
nificant (χ2 equals to 2.98, d.f. equals to 3, p
greater than 0.05). For the assessment of central
obesity, waist circumference, waist-to-hip ratio
and waist-to-height ratio were used. The fre-
quency of individuals with central obesity based
on waist circumference was found to be higher
among the females (27.20%) than male individu-
als (18.30%). However the difference was not
found to be statistically significant (χ2 equals to
1.83, d.f. equals to 1, p greater than 0.05). Again,
it was observed that the overall frequency of
individuals with high risk due to waist-to-height
ratio was found to be higher in the case of male
31.70 percent than in the case of female 25.90
percent. However the difference was also not
found to be statistically significant (χ2 equals
to.664, d.f. equals to 1, p greater than 0.05). Last-
ly, it was observed that based on the waist-to-
hip ratio, the frequency of individuals at low risk
was found to be higher in the case of males
(82.90%) than in the case of females (39.50%).
The frequency of individuals at high risk due to
the waist-to-hip ratio was found to be signifi-
cantly higher in the case of females (28.40%)
than in the case of males (4.90%). The present
study revealed that the frequencies of individu-
als with normal systolic as well as diastolic blood
pressure were higher in the case of females
(53.10%and 46.90%, respectively) than in case

Table 1: Sex-wise distribution of the various measurements of the studied population

Parameters Male Female Total F-test p-value
Mean ± SD   Mean ± SD  Mean ± SD  value

Stature (cm) 167.71± 5.93 154.52±5.68 161.15±8.81 208.59 0
Weight (kg) 56.91±11.59 50.9±10.23 53.92±11.31 12.33 0.001
Waist Circumference (cm) 77.26±12.45 72.76±11.20 75.02±12.02 5.8 0.016
Hip Circumference (cm) 89.47±7.86 89.48±8.65 89.47±8.24 0 0.997
Body Mass Index 20.19±3.82 21.30±4.08 20.75±3.98 3.21 0.075
Waist-to-hip Ratio 0.86±0.09 0.81±0.08 .84±0.09 12.9 0
Waist-to-height Ratio 0.46±0.07 0.47±0.07 .47±0.07 0.81 0.37
Systolic Blood Pressure (mmHg) 126±13 119±17 122.57±15.34 8.31 0.004
Diastolic Blood Pressure (mmHg) 83±10 79±10 80.82±10.43 7.31 0.008
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of male (20.70%and 18.30%, respectively). The
frequency of individuals with stage II systolic
blood pressure was found to be significantly
higher in the case of females (13.60%) than in
the case of males (13.40%).On the other hand,
the frequencies of individuals with stage II dias-
tolic blood pressure was found to be signifi-
cantly higher in the case of male (31.70%) than
in case of female (18.50%).

Table 3 displays the blood pressure values
in different adiposity index categories. Blood
pressure increased significantly with the increase
in body mass index. In the case of BMI catego-
ries, it was found that the mean systolic and
diastolic pressure was lowest, that is, 118.49
mmHg and 78.60 mmHg respectively, in the un-
derweight category while it was highest at 152.80
mmHg and 96.00 mmHg respectively, in the obese
category. In the case of waist circumference, both
mean systolic and diastolic blood pressures were
lower in the normal category and higher in the
obese category. A similar trend was also seen in
the case of waist-to-height ratio. Both the mean
systolic and diastolic blood pressures were lower
in the low-risk category and higher in the high-
risk category. Thus, it showed that blood pres-
sure increased significantly with the increase in
both waist circumference as well as a waist-to-
height ratio. In the case of the waist-to-hip ratio,
it was observed that the mean systolic and dias-
tolic pressure increased from the low-risk cate-
gory to the high-risk category. The minimum
mean systolic (121.26 mmHg) and diastolic blood

Table 2: Sex-wise distribution of the participants
based on adiposity indices and blood pressure

Sex                Male   Female Total

Waist Circumference( cm)
Normal N 67 59   126

percent 81.70 72.80 77.3
Obese N 15 22 37

percent 18.30 27.20 22.7
Body Mass Index

Underweight N 30 23 53
percent 36.60 28.40 32.52

Normal N 35 35 70
percent 42.70 43.20 42.94

Overweight N 16 19 35
percent 19.50 23.50 21.47

Obese N 1 4 5
percent 1.20 4.90 3.07

Waist-to-hip Ratio
Low Risk N 68 32 100

percent 82.90 39.50 61.35
Moderate Risk N 10 26 36

percent 12.20 32.10 22.09
High Risk N 4 23 27

percent 4.90 28.40 16.56
Waist-to-height Ratio

Low Risk N 56 60 116
percent 68.30 74.10 71.17

High Risk N 26 21 47
percent 31.70 25.90 28.83

Systolic Blood Pressure (mmHg)
Normal N 17 43 60

percent 20.70 53.10 36.81
Elevated N 32 19 51

percent 39.00 23.50 31.29
Stage I N 22 8 30

percent 26.80 9.90 18.4
Stage II N 11 11 22

percent 13.40 13.60 13.5
Diastolic Blood Pressure (mmHg)

Normal N 15 38 53
percent 18.30 46.90 32.52

Elevated N 4 1 5
percent 4.90 1.20 3.07

Stage I N 37 27 64
percent 45.10 33.30 39.26

Stage II N 26 15 41
percent 31.70 18.50 25.15

Table 3: Distribution of mean systolic and dias-
tolic blood pressures in different adiposity indices

Systolic blood Diastolic
 pressure   blood pressure

Mean±SD Mean±SD

BMI Category
Under Weight 118.49±12.27 78.60±10.00
Normal 122.97±15.07 81.43±10.10
Over Weight 123.63±15.59 80.80±10.35
Obese 152.80**±14.60 96.00**±8.49
F-Test Value 8.94 4.71
p-value 0.000 0.004

Waist Circumference
Category

Normal 120.06±14.183 79.76±10.457
Obese 131.11**±16.244 84.43*±9.593
F-Test Value 16.21 5.92
p-value 0.000 0.016

Waist-to-Height
Ratio Category

Low Risk 119.59±14.358 79.33±10.4
High Risk 129.94**±15.352 84.51**±9.632
F-Test Value 16.70 8.66
p-value 0.000 0.004

Waist-to-Hip Ratio
Category

Low Risk 121.26±13.703 80.38±10.248
Moderate Risk 122.25±16.006 81.33±10.276
High Risk 127.85±19.263 81.78±11.534
F-Test Value 1.20 0.24
p-value 0.139 0.783



94 ANANYA JYOTI GOGOI  AND KALLUR NAVA SARASWATHY

J Hum Ecol, 7(1-3): 90-97  (2020)

pressure (80.38 mmHg) were found in the low-
risk category while the maximum mean systolic
(127.85 mmHg) and diastolic blood pressure
(81.78 mmHg) were found in the high-risk cate-
gory. Thus, it showed that blood pressure also
increased with the increase in waist-to-hip ratio.
However, the difference was not found to be
statistically significant.

Table 4 displays the correlation of various
adiposity indices with systolic and diastolic
blood pressure. There was a significant (p less
than 0.05) positive correlation of body mass in-
dex with both systolic as well as diastolic blood
pressure only in the case of the female individu-
als. In the case of male individuals, though pos-
itive correlation was seen in between body mass
index and blood pressure, it was not statistically
significant (p greater than 0.05). A significant
positive correlation was found between both
systolic and diastolic blood pressure and the
adiposity indices, namely waist circumference,
waist-to-height ratio and waist-to-hip ratio. Thus,
it shows that with the increase of waist circum-
ference, waist-to-height ratio or the waist-to-hip
ratio both the systolic as well as diastolic blood
pressure increased in both the genders. The
correlation coefficient showed that the relation-
ship of both systolic blood pressures as well as
diastolic blood pressure was highest with the
waist-to-hip ratio in the case of male individuals
and with the waist-to-height ratio in the case of
female individuals. The relationship of both sys-
tolic blood pressure as well as diastolic blood
pressure was found to be lowest with the body
mass index in the case of male individuals and
with the waist-to-hip ratio in the case of female
individuals.

DISCUSSION

The prevalence of various cardiovascular
diseases has been on the rise throughout the
world. Thus a better understanding of the vari-
ous risk factors involved and their correlates
has been given utmost priority (Blair et al. 1984;
Rao 2012). Studies have found that the preva-
lence of obesity and diabetes is highest among
the Asian population, especially Indians (Sanya
et al. 2009; Savita et al. 2014; Svec et al. 2014).

The present investigation revealed that the
frequency of underweight individuals was high-
er among males than among females. The fre-
quencies of overweight and individuals with
general as well as central obesity were found to
be higher in the case of females than in the case
of males. Studies done by various other authors
reveal similar observations where the prevalence
of obesity is found to be higher among the fe-
male (Mungreiphy and Kapoor 2010). Such dif-
ferences in the prevalence of overweight and
obesity are found to be worse among women in
developing countries (Kanter and Caballero
2012). In the present study, the mean systolic,
as well as the mean diastolic blood pressure,
was found to be significantly higher in the case
of the male individuals than in the case of the
female individuals. Studies have found that gen-
der differences in blood pressure are observed
at the adolescence stage and persist through
adulthood (Dua et al. 2014; Everett and Zajaco-
va 2015). In all ethnic groups, men tend to have
higher mean systolic blood pressure as well as
mean diastolic blood pressure than women, and
through middle age, the prevalence of hyper-
tension is higher among men than women (Stam-
ler et al. 1976; Dua et al. 2014; Everett and Zaja-
cova 2015). Age was found to be positively cor-
related with both systolic blood pressure as well
as diastolic blood pressure. The correlation be-
tween systolic blood pressure and age was
found to be significant in both male and female
individuals while the correlation between dias-
tolic blood pressure and age was found to be
significant only among the female individuals.
In the present study, the correlation between
blood pressure and age was found to be stron-
ger in the case of women than in the case of
men. Similar results have been found in many
other studies where a significant relationship

Table 4: Binary Correlation between age and var-
ious adiposity indices with blood pressure

Adiposity indices            Male                 Female
 SBP DBP SBP DBP

Age 0.267* 0.110 0.603** 0.866**

Height 0.111 0.102 -.030 -.023
Weight 0.234* 0.168 0.352** 0.308**

BMI 0.205 0.136 0.393** 0.346**

WC 0.380** 0.255* 0.520** 0.428**

WHR 0.387** 0.263* 0.376** 0.266*

WHtR 0.359** 0.233* 0.533** 0.440**

*. Correlation is significant at the 0.05 level (2-tailed).
**. Correlation is significant at the 0.01 level (2-tailed).



OBESITY AND HYPERTENSION AMONG ADULTS OF MEGHWAL COMMUNITY 95

J Hum Ecol, 7(1-3): 90-97  (2020)

has been found between blood pressure and age
among both male and female individuals. With
age, the blood pressure of individuals rises. Age
is one of the known risk factors for high blood
pressure (Gardner and Poehlman 1995; Rohrer
et al. 2007; Jervase et al. 2009).

Statistically, a significant correlation has
been found in the present investigation between
almost all somatometric measurements (except
stature) and systolic as well as diastolic blood
pressure in both the genders. Exceptions include
weight, which was found to have a significant
positive correlation with both systolic and dias-
tolic blood pressure in case of female and only
systolic blood pressure in case of male. Stature
was found to have a positive correlation with
systolic and diastolic blood pressure in the case
of male and negative correlation with the systol-
ic and diastolic blood pressure in the case of
females. But both were found to be statistically
insignificant. These results vary from previous
studies done among various populations (Gard-
ner and Poehlman 1995; Jervase et al. 2009; Dua
et al. 2014). A significant correlation has been
found between blood pressure and variables
such as weight, skinfold thickness, etc. (Cassani
Roerta 2009).

Researches regarding the relationship be-
tween body mass index and blood pressure have
been going on since the 1950s. With time the
focus of research has shifted to measures of
central obesity such as waist circumference,
waist-to-height ratio, waist-to-hip ratio, etc. Stud-
ies have found that the association of blood
pressure with various anthropometric indices is
not uniform (Zhou et al. 2009; Nakamura et al.
2011). It has been found that some of the an-
thropometric indices are more strongly associ-
ated with elevated blood pressure than others.
The present study revealed that blood pressure
significantly increased with the increase in body
mass index. Similar results have been observed
among the adult urban population of Delhi (Dhall
et al. 2018). Correlation analyses between body
mass index and blood pressure revealed that
there was a significant positive correlation be-
tween systolic blood pressure as well as dias-
tolic blood pressure and body mass index among
the female individuals. A similar result has been
found in a study conducted among Punjabi girls

of Delhi (Kapoor 2000). Among the male individ-
uals, although a positive correlation was ob-
served, it was not found to be statistically sig-
nificant. Positive associations between body
mass index and blood pressure have also been
reported in other Indian populations (Gupta et
al. 1995; Tandon 2006; Khanikar and Konwar
2016; Kishor et al. 2017).In the case of waist cir-
cumference, both mean systolic and diastolic
blood pressures were lower in the normal cate-
gory and higher in the obese category. A similar
trend was also seen in the case of waist-to-height
ratio. Both the mean systolic and diastolic blood
pressures were lower in the low-risk category
and higher in the high-risk category. In the case
of the waist-to-hip ratio, it was observed that
the mean systolic and diastolic pressure in-
creased from the low-risk category to the high-
risk category. The minimum mean systolic (121.26
mmHg) and diastolic blood pressure (80.38
mmHg) were found in the low-risk category while
the maximum mean systolic (127.85 mmHg) and
diastolic blood pressure (81.78 mmHg) were
found in the high-risk category. A significant
positive correlation was found between both
systolic and diastolic blood pressure and the
adiposity indices, namely waist circumference,
waist-to-height ratio and waist-to-hip ratio. Thus
it shows that with the increase of waist circum-
ference, waist-to-height ratio or the waist-to-hip
ratio both the systolic as well as diastolic blood
pressure increased in both the genders. Similar
results have also been observed in various oth-
er populations (Rouf et al. 2018; Yeole  and Patel
2017; Gogoi 2019).  The correlation coefficient
showed that the relationship of both systolic
blood pressures as well as diastolic blood pres-
sure was highest with the waist-to-hip ratio in
the case of male individuals and with the waist-
to-height ratio in the case of female individuals.
A similar study has been done among adult Thai
population where waist to height ratio was found
to be a better predictor of hypertension than waist
circumference and waist to hip ratio in case of
both the genders (Nguyen et al. 2019). The rela-
tionship of both systolic blood pressure as well
as diastolic blood pressure was found to be low-
est with the body mass index in the case of male
individuals and with the waist-to-hip ratio in the
case of female individuals.



96 ANANYA JYOTI GOGOI  AND KALLUR NAVA SARASWATHY

J Hum Ecol, 7(1-3): 90-97  (2020)

CONCLUSION

Based on the observations made in the field
investigation and keeping in view the limitations
(very small sample size) it can be concluded that
as obesity (general as well as central)  increased
arterial blood pressure also increased. Thus,
general obesity, as well as central obesity, has
been found to be an important risk factor of ele-
vated blood pressure. In the case of male indi-
viduals, the relationship of blood pressure was
found to be higher with the waist-to-hip ratio
while in the case of female individuals the rela-
tionship was found to be higher with the waist-
to-height ratio. Thus, the present investigation
contributes to the increasing knowledge that one
of the most significant risk factors for high blood
pressure is abdominal obesity.  Hence, such obe-
sity measures can be used to obtain preliminary
information regarding cardiovascular risk.

RECOMMENDATIONS

The study reveals relatively high prevalence
of high blood pressure as well as obesity among
the Meghwal caste individuals of the five villag-
es. Steps must be taken to make the individuals
of the villages aware of the risk posed by such
disorders. Awareness about the need for proper
weight management and an overall healthy life-
style is needed among the population.

LIMITATIONS

Limited sample size is one of the important
limitations of the present investigation. A similar
investigation  with a larger sample size in more
villages will be helpful to understand the rela-
tionship between obesity and blood pressure
better.
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