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ABsTrACT: Obesity is generally classified into generalized obesity (BMI >30 kg/m?) and abdominal or central
obesity (WC >90 cm for men and WC >80 cm for women) based on World Health Organization recommen-
dation for Asians. Hypertension is one of the most common obesity-related complications, and about 30%
of hypertensive individuals can be classified as being obese. The present study aimed to investigate the ef-
fect of different age groups (years) on the anthropometric and derived variables. It determined the correla-
tion between anthropometric and derived variables and also estimated the frequency of central obesity and
hypertension. Finally, it investigated the relationship between central obesity and blood pressure among
rural Bengalee adults of Dirghagram village of Ghatal Block, Paschim Medinipur, West Bengal, India. The
present cross-sectional study was undertaken among 310 rural adults (154 males; 156 females) aged over
18 years. Our study was carried out during March, 2017. Height (cm), weight (kg), waist circumference
(cm), hip circumference (cm) and blood pressure (systolic and diastolic) were measured using standard
procedures. One way ANOVA analysis on most of the anthropometric and derived variables showed a
statistically significant increase from younger to older age group in both sexes (p<0.001;p<0.01; p<0.05).
In addition to that, more females had central obesity using waist circumference (55.8% vs. 19.5%), waist
hip ratio (87.2% vs. 35.7%), waist height ratio (73.7% vs. 44.2%), and conicity index (87.2% vs. 57.8%)
criteria, and hypertension (52.5% vs. 27.3%). The prevalence of central obesity was much higher in case of
hypertensive individuals. Therefore, the present study showed a high prevalence of central obesity among
the rural adults of Dirghagram village. Furthermore, central obesity contributed in increasing hypertension
among the villagers.

KEey worbps: rural adults, central obesity, waist circumference, waist to hip ratio, waist height ratio, conicity
index, hypertension

Introduction weight and obesity increase the risk of

several types of cancers (especially breast

Overweight and obesity refer to excessive
accumulation of fat that may result in
health damage and its usually measured
based by high body mass index (BMI)
(WHO 2017; Darebo et al. 2019). Over-

cancer among females) and raise blood
pressure, cholesterol and insulin resis-
tance (WHO 2003; Darebo et al. 2019).
In the last few decades, in both developed
and developing countries a considerable
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increase in the prevalence of overweight
and obesity has been observed (WHO
2015, Darebo et al. 2019). In 2016, more
than 1.9 billion adults aged 18 years and
over were overweight. Of these over 650
million adults were obese. The world-
wide prevalence of overweight among
adults (18 years and over) was 39% (39%
of men and 40% of women) and obese
was 13% (11% of men and 15% of wom-
en). The worldwide prevalence of obesi-
ty nearly tripled between 1975 and 2016
(WHO 2016; Darebo et al. 2019). In de-
veloped and developing countries, people
consume more quantities of high-energy
food and perform less physical activity,
thereby resulting in the increase in num-
ber of overweight and obese individuals
(WHO 2002).Over the past years, the
number of people with overweight and
obesity were considered the main prob-
lem of the high-income countries, but
for the last three decades, the prevalence
of overweight and obesity had risen sig-
nificantly in the low- and middle-income
countries, and especially in the urban ar-
eas (Amugsi et al. 2017). Obesity is gen-
erally classified into generalized obesity
(BMI >30 kg/m?) and abdominal or cen-
tral obesity (CO) [Waist Circumference
(WC) =90 cm for men and WC >80 cm
for women] based on World Health Or-
ganization recommendation for Asians
(WHO 1995; WHO 2000). Both general
obesity and CO are associated with in-
creased risk of morbidity and mortality
(WHO 2008; Mogre et al. 2014). The
development of both general and CO has
been associated with potentially change-
able lifestyle factors such as physical inac-
tivity, alcohol consumption and smoking
(Sobngwi et al. 2002; Yahia et al. 2008;
Addo et al. 2009; Mogre et al. 2014).
Worldwide the prevalence of CO is
higher among females (Abolfotouh et

al. 2008; Sarkar et al. 2009; Amole et al.
2011; Kaur et al. 2013; Wang et al.2014;
Chauhan et al. 2015; Zhang et al. 2016).
Hypertension (HT), diabetes and hy-
perlipidemia are significantly associated
with CO among adults with normal BMI
(Zhang et al. 2016). Moreover CO is
also associated with hypertension, phys-
ical inactivity and the consumption of
high-energy diets (Amole et al. 2011).

In India, the prevalence of general-
ized obesity was 24.6%, 31.3%, 16.6%,
11.8% and among residents of Tamil
Nadu, Chandigarh, Maharashtra, and
Jharkhand, while the prevalence of CO
was 26.6%, 36.1%, 18.7%, and 16.9%,
respectively. Overall, in the whole coun-
try, 135 and 153 million individuals have
general obesity and CO, respectively.
However, these figures have been esti-
mated from three states (Tamil Nadu,
Maharashtra, and Jharkhand) and one
Union Territory (Chandigarh) of India
and thereby, the results may be viewed in
this light (Pradeepa et al. 2015).

High blood pressure may or may not
have any symptoms. In fact, many peo-
ple have reported a high blood pressure
not known to them for years. That is the
reason it is also called the “Silent Killer”
(Black 1998). HT is triggered by various
factors such as age, genes, overweight,
obesity, sedentary lifestyle, alcohol con-
sumption and excessive intake of salt. It
has been observed that overweight and
obesity could be a major factor in deter-
mining the increasing rates of coronary
heart disease by its influence on blood
pressure (Reddy et al. 2002). The preva-
lence of HT and blood pressure levels are
related to adiposity and the main con-
stituents of adiposity are BMI, waist-hip
ratio (WHR), waist-height ratio (WHtR)
and percent body fat (Kotchen et al.
2008).
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In India, HT exerts a notable public
health burden on cardiovascular health
status and healthcare systems (Leeder
et al. 2004; Srinath Reddy et al. 2005;
Anchala et al. 2014). HT is directly re-
sponsible for 57% of all stroke deaths
and 24% of all coronary heart disease
deaths (Gupta et al. 2004; Anchala et al.
2014). About 33% urban and 25% rural
Indians are hypertensive. Of these, 25%
rural and 42% urban people are aware of
their hypertensive status, but only 25%
rural and 38% of urban people are being
treated for HT (Anchala et al. 2014). A
lot of studies exist on the relationship
between blood pressure and obesity
measures. Studies have been undertak-
en among women (Atallah et al. 2007),
children (Sung et al. 2007; Martin-Espi-
nosa et al. 2017), adolescents (Turconi et
al. 2006; Cao et al. 2012), adults (Sarkar
et al. 2009; Kaur et al. 2013) urban sub-
jects (Feldstein et al. 2005; Singh et al.
2017) and the elderly population (Rur-
ik et al. 2004; Wang et al. 2014).Studies
have shown that WC plays a key role in
the prevalence HT (Da Silva and Rosa
2006; Sung et al. 2007; Roka et al. 2015;
Rouf et al. 2018). Sex differences in the
prevalence of HT have also been report-
ed in some studies (Turconi et al. 2006;
Siziya et al. 2012). Associations between
HT and WHtR have been documented in
some studies wherein WHtR has been
considered as the best indicator of HT
and estimation of body fat (Nagai et al.
2008; Zhou et al. 2008; Choi et al. 2018).

The worldwide prevalence of CO as
well as HT is dramatically increasing.
However, the impact of CO is compara-
tively less studied in rural areas. Global-
ly, there are numerous studies related to
obesity and its consequences. In the Indi-
an context, although there are numerous
studies on obesity and HT from urban re-

gions, such studies are scanty from rural
areas. Hitherto, in West Bengal, there is
very limited information on CO and HT
among rural adults. Hence, the present
study was undertaken in a rural region
(Dirghagram village) of Ghatal Block,
PaschimMedinipur, West Bengal, to in-
vestigate the interrelationships between
age, CO and HT.

Materials and methods

Study area and participants

The present cross-sectional study was
conducted during March 2017, among
the villagers of Dirghagram under the
Mansuka I gram panchayat of Ghatal
Block, Paschim Medinipur, West Bengal.
This study was undertaken among 310
adults (154 males; females 156) of Ben-
galee ethnicity aged 18 to 86 years. The
participants were selected using oppor-
tunity sampling method. A well struc-
tured schedule has been administered to
collect information, age (in years), sex,
ethnicity, etc. from each participant. The
objectives and methods of the study were
explained to each participant before data
collection. Verbal consent has been taken
from each participant before commenc-
ing of the study. For the present study
house-to-house visits have been utilized
for data collection. All the participants
were apparently free from any physical
deformity. They were not suffering from
any diseases during the time of data col-
lection. Only those individuals who were
not taking medication for hypertension
have been included in the present study.
Age (years) of the individuals was record-
ed from the birth certificates, voter iden-
tity cards and other official documents is-
sued by the Government. The objectives
and the methods of the present study
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were explained to them in a simple, yet
in a detailed manner and finally 310 Ben-
galee adults (154 males; females 156)
agreed to take part in the study.

Anthropometric measurements

All anthropometric measurements were
taken by the first author (MC) using
standard procedures (Lohman et al.
1988). Height (cm), weight (kg), waist
circumference WC (cm), hip circumfer-
ence HC (cm), were measured. Height
(cm) was measured using Martin’s an-
thropometric rod to the nearest 0.10 cm
with the participant standing in erect po-
sition on a flat surface and the head ori-
ented in the Frankfort horizontal plane.
Weight (kg) was recorded with the sub-
ject standing motionless on a portable
weighing machine to the nearest 0.5 kg.
Waist circumference WC (cm) was mea-
sured at the midpoint between the iliac
crest and lower margin of the ribs with
the participant remaining in the stand-
ing position with two feet together. Hip
circumference HC (cm) was measured
at the maximum elevation of buttocks
wearing minimum clothes (WHO 2011).
The WC (cm) and HC (cm) were mea-
sured using a non-stretchable measuring
tape without compression of skin.

The technical error of measurement
(TEM) of anthropometric measurements
was calculated using the standard pro-
cedure (Ulijaszek and Kerr 1999). For
calculating TEM, a total of 50 adults
were selectedrandomly. The TEM was
calculated using the following standard
equation:

TEM=V(ED?/2N)

where: D — difference between the mea-
surements, N — number of individuals.

The coefficient of reliability (R) was
calculated from TEM using the following
standard equation:

R= 1-(TEM) 2/SD?

where: SD - standard deviation of the
measurements.

The values of ‘R” were subsequently
determined from TEM. The intra-observ-
er and inter-observer TEM values were
observed to be within the cut-off value
(R=0.95) as recommended (Ulijaszek
and Kerr 1999).

The sample size was determined by
using the standard formula (n = z*pq/d?)
according to Naing et al. (2006) where
z — 1.96 (95% Confidence Interval), p —
prevalence, q - (1—p), and d - precision.
The minimum sample size estimated was
296.

Measurement of blood pressure

Systolic blood pressure (SBP) and dia-
stolic blood pressure (DBP) were mea-
sured on the left arm using an Omron
HEM 7120 (Japan) digital blood pressure
monitor. The participants were seated at
least for five minutes in the chair before
measurement.

All measurements (height, weight,
WC, HC, SBP and DBP) were taken twice
and the average of the two values was
adopted.

Assessment of central obesity and
blood pressure

The WHR, WHtR and CI were derived by

using following standard equations:

- WHR - waist circumference (cm)/hip
circumference (cm);

— WHtR: waist circumference (cm)/
height (cm);
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— CI: waist circumference (m)/0.109 x+
weight (kg)/height (m) (Valdez et al.
1993).

To determine the frequency of central
obesity the following standard cut-off
values were used:

Variables Male Female Reference

WC (cm) >90 >80 WHO 2000
WHR >0.95 >0.85 WHO 1989
WHtR >0.5 >0.5 Hsieh and Muto 2004
CI >1.25 >1.18 Flora et al. 2009

The frequency of HT was determined
using the JNC VII classification of blood
pressure:

Category SBP DBP
(mmHg) (mmHg)

Normal <120 and <80

Prehypertension 120-139 or  80-89

Hypertension Stagel ~ 140-159 or  90-99

Hypertension Stage2 =160 or >100

Statistical analyses

All statistical analyses were undertak-
en using the SPSS Statistical Packages
(version 16.0). A p-value of p<0.05 was
considered to be statistically significant.
One way ANOVA test was performed to
test for significant differences in anthro-
pometric variables between age group
categories. Correlation analysis was
employed to determine the association
between the variables (anthropometric
and derived). The Chi square (¥ test
analysis was performed to test for sex
differences in the frequency of CO. Age
groupswere constructed using percen-
tiles (25th, 50th, and 75th). The age
groups were thus categorised into three:
< 25(years), 26-37(years), 38-49(years)
and >50 (years).

Results

Details of anthropometric (both simple
as well as derived) and blood pressure
variables (Mean=SD) among different
age groups in studied participants are
presented in Table 1.

It was observed that among male par-
ticipants the mean WC, WHR, WHtR,
CI, SBP and DBP increased from lower
age group to higher age group. Using
One Way ANOVA, it has been observed
that there existed highly significant
(p<0.001) age group differences in
WHR, WHtR, CI, SBP and DBP. Among
females, mean WC, WHR, WHItR, CI,
SBP and DBP increased from the low-
er age group. Significant age group dif-
ferences existed in WHR (p<0.001),
CI (p<0.01), SBP (p<0.01) and DBP
(p<0.01).

Results of correlation analyses among
studied participants are presented in Ta-
ble 2.

Age had significant association with
all CO measures, SBP and DBP among
males. Both the blood pressure variables
had significant correlations with all CO
measures. As expected, all CO measures
were significantly inter-correlated. All
these correlations were highly positive-
ly significant (p<0.001). Similar results
were found among females except age
with WCand WHtR, WC with SBP and
CI with SBP.

The frequency of CO and HT among
the participants is presented in Table 3.
The frequency of CO (55.8% vs. 19.5%;
87.2% vs. 35.7%, 73.7% vs. 44.2%,
87.2% vs. 57.8% respectively, p<0.001)
and HT (52.5% vs. 27.3%) were higher
among females. There was statistically
highly significant (p<0.001) sex differ-
ence in the frequency of CO and HT.
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Table 1. Age group specific anthropometric, derived and blood pressure variables. (Mean=SD) among the

participants
. Age group
Variables <5 26-37 38-49 >50 F

WC M 78.35+.8.55 80.67+.8.88 82.87+.7.46 83.29+.8.41 3.04N
F 80.34+10.49 83.58+10.86 83.43+12.44 80.08+10.40 1.17%

WHR M 0.88+.04 0.90+.06 0.94+.03 0.96=.07 20.01%**
F 0.88=+.05 0.90+.05 0.92+.07 0.93+.05 6.39%**

WHtR M 0.47+.04 0.48+.05 0.51+.05 0.51+.05 6.96%**
F 0.52+.07 0.54+.07 0.55+.08 0.54+.06 2.23Ns

CI M 1.23+.07 1.24+.08 1.29+.08 1.35+.09 20.46***
F 1.27+.09 1.30+.10 1.33x.11 1.34+.10 3.98**

SBP M 115.71+12.45 123.32+16.30 127.76+17.65 138.57+20.26 13.58%**
F  125.77+23.24 128.84+17.98 135.19+21.10 145.28+24.87 6.16%*

DBP M 70.40+9.77 78.85+9.35 83.36%9.81 85.42+9.31 20.22%**
F 77.51+12.07 83.11x+11.11 85.08+11.07 86.84+11.13 5.11**

Mean= Standard deviation; Statistically significant at ** - p< 0.01, *** — p< 0.001 and NS — Not significant;

M — Male, F — Female.

Table 2. Results of correlation analyses

Variable WC WHR WHtR CI SBP DBP
Age M 0.19* 0.45%*** 0.26** 0.53** 0.48*** 0.49%**
F —0.05Ns 0.34%** 0.09Ns 0.26** 0.34%** 0.26**
wWC M 0.71%** 0.92%** 0.68*** 0.41%** 0.36%**
F 0.59%** 0.94%** 0.73%** 0.11Ns 0.25**
WHR M 0.75%** 0.79%** 0.52%** 0.51%**
F 0.68*** 0.81%** 0.16* 0.25**
WHtR M 0.66%** 0.39%** 0.37%**
F 0.74%** 0.17* 0.30%**
CI M 0.55%** 0.48%**
F 0.13Ns 0.22%*
SBP M 0.80***
F 0.80***

Statistically significant at* - p< 0.05, ** - p< 0.01, *** — p< 0.001. M — Male, F — Female; NS - statistically

not significant.

Table 3. Frequency of CO and HT among the participants

Variables Male Female Total 2
Central obesity(WC based) 30(19.5) 87(55.8) 117(37.7) 43.43***
Central obesity(WHR based) 55(35.7) 136(87.2) 191(61.6) 86.79***
Central obesity(WHtRbased) 68(44.2) 115(73.7) 183(59.0) 28.00%**
Central obesity(CI based) 89(57.8) 136(87.2) 225(72.6) 33.63%%*
Hypertension 42(27.3) 82(52.5) 124(40.0) 21.82%%*

Percentages are presented in the parentheses; statistically significant at *** — p< 0.001.



Central obesity and hypertension among rural Bengalee adults 245
Table 4. Distribution of CO and HT among the participants
. Blood Pressure
Central obesity . . 2
based on Normal Pre-hyper- Hypertension- Hypertension- Total X
tension Stage I Stage 11
M 5(16.7) 10(33.3) 12(40.0) 3(10.0) 30(19.5) 12.49**
wC
F 15(17.2) 17(19.5) 47(54.0) 8(9.2) 87(55.8) 5.34*
WHR M 509.1) 19(34.5) 23(41.8) 8(14.5) 55(35.7) 47.53%*%*
F  28(20.6) 29(21.3) 67(49.3) 12(8.8) 136(87.2)  15.23**
war M 16(235) 22(32.4) 23(33.4) 7(10.3) 68(44.2)  21.15%**
F  20(17.4) 25(21.7) 59(51.3) 11(9.6) 115(73.7)  15.97**
I M 22(24.7) 31(34.8) 26(29.2) 10(11.2) 89(57.8) 27.53%**
F 32(23.5) 31(22.8) 61(44.9) 12(8.8) 136(87.2) 1.38%s

Percentages are presented in the parentheses. Statistically significant at * — p< 0.05, ** — p< 0.01, *** —
p< 0.001 and NS - Not significant. M — Male, F — Female.

Distribution of CO and blood pres-
sure among the studied participants is
presented in Table 4.

This table indicated that the frequen-
cy of CO was much higher in case of hy-
pertensive individuals. The frequency of
CO increased from normal stage to hy-
pertension stage II in both sexes. It was
observed that the prevalence of CO was
higher in case of hypertensive females
than in case of hypertensive males. In
addition to that, WC had a significant
association with blood pressure among
males (p<0.01) and females (p<0.05).
The WHR and WHItR had also significant
association with blood pressure among
males (p<0.001) as well as females
(p<0.01). The CI had a highly significant
association with blood pressure among
males (p<0.001).

Discussion

At present, obesity and HT are major
public health problems in India and
globally. The prevalence of CO and HT in
developing countries like India has seen
an increasing trend. The present study
investigated CO and HT among rural

adults of Ghatal Block, Paschim Medini-
pur, West Bengal, India.

Our study has shown that females
were more centrally obese than males
when WC (55.8% vs. 19.5%), WHR
(87.2% vs. 35.7%), WHtR (73.7% vs.
44.2%) and CI (87.2% vs. 57.8%) cut-
offs were used. The prevalence of HT
among females (52.5%) was higher as
compared to males (27.3%), the differ-
ence was highly significant (p<0.001).
We found that CO and HT had statisti-
cally highly significant association with
gender (p<0.001). One way ANOVA
analysis on most of the anthropometric
and derived variables showed a statisti-
cally significant (p<0.001; p<0.01)in-
crease from younger age group to older
age group in both sexes. Mean WC, HC,
WHR, WHtR, CI increased from low age
group to high age group in both sexes.
Therefore, on the basis of findings, we
can confirm that age is a risk factor for
CO and HT.

The present study demonstrated
that WHR was significantly correlated
with DBP among both males (r=0.515,
p<0.001) and females (r=0.250, p<O
.01). Similar results were also found by
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Kaur and coauthors (2013) in their study.
The present study reported that SBP was
highly correlated with WC among males
(r=0.413, p<0.001). High correlations
between SBP and WC have also been re-
ported in previous studies (Deshmukh
et al.2006; Nagai et al.2008; Kaur et al.
2013).

The overall prevalence of HT in the
present study was found to be 40%.
There was a significant increase (except
CO among females) in the prevalence of
CO in concordance with blood pressure
in both sexes. Our study revealed that
CO was associated with increasing blood
pressure in both sexes indicating that
CO is a risk factor for HT. In our study,
the overall prevalence of CO was 61.6%
based on WHR cut-offs wherein females

were more centrally obese than males
(87.2% vs. 35.7%). This result was found
to be similar with some previous stud-
ies (Abolfotouh et al. 2008; Sarkar et al.
2009; Nalawade and Prabhu 2012;Kaur
et al. 2013; Bindhu et al. 2014; Goon et
al. 2014; Siddiquee et al. 2015; Chauhan
et al. 2015; Veghari et al. 2016; Bakir et
al. 2017; Nagendra et al. 2017). On the
other hand males have shown consis-
tently lower prevalence in comparison
to females in all the mentioned studies.
Our study found that the prevalence of
CO among females (87.2%) was higher
in comparison to the other countries.

In Indian context, the presentstudy
demonstrated the prevalence of CO
among females (87.2%) was higher in
comparison to the other states (West

Table 5. Prevalence of central obesity based on WHR: worldwide and Indian comparisons

Worldwide studies

Prevalence (%)

Studied Studied area Sample Age (years) of CO Reference
population
M F

. 18 and Abolfotouh et al.
Egyptian adults Egypt 1,800 above 12.4 449 2008
Adult nurses Vhembe and Capricorn, N
(both sexes) South Africa 153 19-50 37.2 438 Goon etal. 2014
Rural adults Chandra, Bangladesh 2,293 20 and 58.4 79.1 Siddiquee et al.

above 2015
Turkman & Veghari et al.
Non-Turkman Iran (North) 464 15-70 62.7  63.1 2016
Indian studies
Bengali Kayastha Jalpaiguri, West Bengal 155 30-50 100 100 Sarkaret al. 2009
Mumbaiworking . Nalawade and
adults Mumbai, Maharashtra 1,946 21-45 53.5 47.9 Prabhu 2012
Punjabi adults Amritsar, Punjab 400 30-50 73.0 935 Kauret al.2013
Rural adults Trivandrum, Kerala 224 giggj 48.5 77.7  Bindhuet al. 2014
Ruralcoastal Villupuram, Tamil 15 and Chauhanet al.
adults Nadu 207 above 500 60.1 2015
Urban adults Shivamogga, Karnataka 2,000 15-64 36.8 455 Nagezn (<)j 1r ;et al.
18 and

Rural adults Ghatal, West Bengal 310 above 35.7 87.2 Present study

M - Male, F — Female.
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Bengal, Mumbai, Punjab, Kerala, Tam-
il Nadu and Karnataka). Interestingly a
study conducted in West Bengal (Sark-
ar et al. 2009) showed 100.00% central
obesity (WHR) among both sexes. The
present study revealed the lowest preva-
lence of male CO, i.e. 35.7% followed by
adult males of Karnataka (36.8%).

In different parts of the world (Ni-
geria, Northwest Ethiopia, Bangladesh,
India, Indonesia) numerous studies

(Aimole et al. 2011; Awoke et al. 2012;
Chowdhury et al. 2016; Gani et al. 2016;
Peltzer and Pengpid 2018) have been un-
dertaken by various scholars on the prev-
alence of HT among adults and they have
revealed significantly higher prevalence
of HT in females than males (Table 6).
The prevalence of HT among females
ranged from 9.7% to 69.0%. In the pres-
ent study, it was observed that 52.5% fe-
males were hypertensive which is in con-

Table 6. Prevalence of hypertnesion: worldwide and Indian comparisons

Worldwide studies

Prevalence (%)

Studied Studiedarea XM le Age (years) of HT Reference
population size
M F T
Nigerian Nigeria s00 18ad 493 50 505 Aimoleetal. 2011
adults above
Zambian Kitwe, Zambia 1,627 222 335 317 323 Siziya et al. 2012
adults above
Ethiopian Northwest Ethi- 579 35and 5545 303 283  Awoke etal. 2012
adults opia above
Chinese Jinan, China 1,870 292 667 500 614  Wangetal 2014
adults above
Bangladeshi Bangladesh 7839 32204 543 354 264  Chowdhury etal. 2016
adults above
Urban adults Kirtipur, Nepal 580 20-59 41.6 322 37.0 Maharajan 2018
Indonesian Indonesia 29,965 63 316 354 334 Peltzer and Pengpid 2018
adults above
Indian studies

Nellore,
Urban adults Andhra Pradesh 933 25-64 30.9 27.7 29.3 Prabakaran] et al. 2013
Bengalee Midnapore, 18 and .
adults West Bengal 498 above 40.5 13.6 31.9 Sing HS et al. 2014

Trichy, 16 and .
Urban adults . 373 423 69.0 305 Gani P et al. 2016

Tamil Nadu above
Urban slum Kolkata, 20 and .
dwellers West Bengal 10,175 above 47.0 39.0 42.0 Banerjee Setal. 2016
Rural adults Thrissur, Kerala 423 25-64 51.6 38.4 43.3 Simon C et al. 2017
Urban adults Puducherry 236 3;%233 633 56.5 52.1 Paul PJ et al. 2017
Urban adults Varanasi, 640  25-64 409 26.0 329  SinghSetal 2017
Uttar Pradesh

Rural adults Uttarakhand 300 18-45 182 9.7 14.7 Thapllyal V etal. 2018

Ghatal, 18 and
Rural adults West Bengal 310 above 27.3 52.5 40.0 Present study

M - Male, F — Female, T — Total.
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cordance with the earlier studies. Our
study showed that females had higher
prevalence of HT than males but in some
parts of world (Zambia, China, Nepal, In-
dia) various scholars found in their stud-
ies that the prevalence of HT was higher
among males (Siziya et al. 2012; Wang et
al. 2014; Maharajan 2018; Prabakaran et
al. 2013; Sing et al. 2014; Banerjee et al.
2016; Simon et al. 2017; Paul et al. 2017;
Singh et al. 2017; Thapllyal et al. 2018).

In India, Puducherry (Paul et al. 2017)
has shown the highest prevalence of HT
(43.3%). Kerala (Simon et al. 2017) has
reported the second highest prevalence
(42.0%) of HT. Another study conduct-
ed in Kolkata by Banerjee et al. in 2016
has shown that the prevalence of HT was
42.2%.

In the present study, the overall prev-
alence of HT was 40%.In the Indian con-
text, Tamil Nadu (Gani et al. 2016) has
reported the highest prevalence (69.0%)
of HT among females. In Nellore, adult
males (30.9%) and females (27.7%)
had almost equal prevalence of HT. Ut-
tarakhand males (18.2%) and females
(9.7%) showed the lowest prevalence of
HT. The present study revealed moderate
prevalence of male HT (27.3%).

There may be various reasons for in-
creasing HT among rural adults, one be-
ing higher salt intake (Du et al. 2014).
In both sexes, CO was closely associated
with income. Some studies have report-
ed that CO increased in higher income
groups (Basu et al. 2013; Pradeepa et al.
2015), middle income groups (Zhang et
al. 2016) while a few others have report-
ed that lower income groups (Sousa et al.
2011; Wu et al. 2014) had higher CO. One
of the probable reasons behind this phe-
nomenon could be the consumption of
high calorie food which was abundantly
available simultaneous with the presence

of comparatively less energy expenditure
(Monteiro et al. 2001; Yoon et al. 2006).

Conclusion

The present study highlighted the prob-
lems of CO and HT among rural Bengalee
adults, especially females, which may
have serious public health implications.
One of the major limitations of our study
was it’s cross sectional nature. Such in-
vestigations can at best explore the as-
sociation between CO and HT but can
not be used to infer causation. Another
limitation is a small sample size from a
limited geographical locality. Moreover,
dietary intake was not studied. Despite
these limitations, our investigation
clearly demonstrated that there existed a
strong relationship between CO and HT
in this ethnic group. The nature and ex-
tent of the relationship between CO and
HT may vary across ethnic groups. India
is a land of vast ethnic heterogeneity.
Thus, further studies are required in oth-
er rural areas of the country among dif-
ferent ethnic groups to fully understand
the extent of the health problems of CO
and HT among rural populations of In-
dia. Results of such investigations may
be helpful in the formulation of appropri-
ate ethnic and region specific health pro-
motion and intervention programmes.
Hitherto, in the Indian context, such
studies are scanty.
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