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7 Abstract

s Obesity has been considered a complex and multifactorial disease that has almost affected
o one-third of the total world?s population. The present trend related to obesity has revealed
10 that nearly 38

11

12 Index terms— cardiovascular, prevalence, tribal, west bengal, socio-economic, non-communicable diseases,
13 population.
14 ntroduction n today’s era, the majority of the population is suffering from a double health burden of diseases,

15 which mainly occurs due to infection and nutrition along with the occurrence of chronic non-communicable
16 diseases (NCDs). The increasing modernization has evolved changes in the lifestyles of the people along with
17 changing diets, which results in the happening of non-communicable diseases such as diabetes, cardiovascular
18 diseases, etc. The reports have revealed that the substantial proportion of death has been caused due to the
19 impact. It can be said that almost 50% of the end of life and approximately 62% of the total disease burden has
20 been attributed to suffering from NCDs in India . Hence, the emergence of cardiovascular diseases is the NCDs,
21 which have been considered as an utmost concern towards public health (Bhagyalaxmi et al., 2013).

22 Obesity has been known as developing excess body fat mass, causing adverse effects on healthy metabolism
23 such as the increased risk of morbidity and reduction in life expectancy (Schwartz et al., 2017;Zhang et al.,
24 2014). The health records concerning obesity reveal that roughly 1.9 million adults suffered from the issues of
25 overweight in the year 2016 and approximately 650 million population have the occurrence of obesity (WHO,
26 2018). The development of obesity is considered multifactorial, affecting the lifestyle and environment of living,
27 and is associated with comorbidities involving cardiovascular diseases, hypertension, sleep disorders, etc. (Zhang
28 et al., 2014;Leite et al., 2009).

29 Obesity is known as an independent risk factor for the occurrence of cardiovascular diseases (CVDs). The
30 primary cause of occurrence of this disease involves insulin resistance, hypertension, dyslipidaemia among adults
31 and children (Barroso et al., 2017;Akil & Ahmad, 2011). Several studies have shown a correlation between obesity
32 and cardiovascular diseases that majorly involves coronary disease, cardiac arrhythmias, heart failure, and cardiac
33 arrest. The rapid increase in cardiovascular diseases has been observed due to the correlation of obesity with
34 other diseases such as sleep syndrome, diabetes, hypertension, etc. (Poirier et al., 2006). Hence, CVD has been
35 estimated to be a vital cause for prevalence of disability and death by the year 2020 (Lavanya et al., 2014).
36  Overweight and obesity are the vital factors correlated with the various cardiovascular risk diseases (Srinivasan
37 et al., 2009). Obesity has also been found to show a correlation with hyperuricemia in the cross-sectional studies
38 which have been conducted recently ??Zhang et al., 2017;Duan et al., 2015).

39 The severity of obesity is assessed by measuring the body mass index (BMI).Still, it does not provide any
40 information concerning the distribution of fat, which is majorly responsible for showing high risk towards
a1 cardiovascular risk (Zeller et al., 2008). To fulfil this, clinical measurements such as the calculation of waist/hip
42 ratio, abdominal circumference, etc., are introduced for assessing the obesity in the vital body parts. The studies
43 have revealed that the measurement of the abdominal circumference of above 102 cm among men and above 88cm
44 among women has been considered as central obesity, which leads to the development of increased cardiovascular
45 risks (Yusuf et al., 2004). The measurement concerning the waist/hip ratio above 0.9 among men and above 0.85
a6 among women represents central obesity (Ashwell & Hsieh, 2005).
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4 C) RISK FACTORS INVOLVED FOR OBESITY AND CARDIOVASCULAR
DISEASE

The modern world has shown progression in developing medication towards curative and preventive health
measures. Still, many dwelling in isolation and non-polluted regions are considered to be unaware of modern
civilization following their traditional values and beliefs. These are the tribals who are more prevalent towards the
non-communicable diseases. The reports have revealed that approximately 4,99,638 cases of noncommunicable
diseases occurred in 2011 in the regions of West Bengal involving obesity and cardiovascular risks resulting in
11,787 deaths. Hence, various studies have been carried out concerning obesity and cardiovascular risks by
analysing the sedentary lifestyle. In consequence, the present study has aims to analyse the inquiry on obesity
and cardiovascular risk assessment among the Bengali Hindu Caste Population and Tribal Population of Birbhum,
West Bengal.

1 1II
2 Aims and Objectives

This section will include the objectives to be studied in the paper which are illustrated as: Literature Review a)
Impact of obesity and cardiovascular disease among the population of rural India India is a developing country,
that is majorly suffering from the impact of undernutrition due to poverty. The reports have revealed that
approximately more than 135 million of the population are suffering from obesity. The risk of cardiovascular
diseases is widespread in the lower levels of rural India and more frequent in rural South India (Ramachandran
et al., 2004). The most prone areas that are affected by the risk of obesity and CVDs are the rural regions. The
modernization and developmental activities at a larger scale have brought changes in the lifestyle, occupational
patterns, and dietary habits of the people dwelling in the rural sectors of India, mainly the tribal communities.
This has evolved as considerable health issues among the infants and elderly population of tribal communities
progressing the issues such as obesity, CVDs, diabetes, etc. Obesity has been known to be a complex disorder with
paramount health risks related to the emergence of CVDs, cancer, stroke, and early death ??IIPS, 2007). One of
the studies has revealed that approximately 2-3% of the population in rural India are suffering from overweight,
mainly the tribal communities (NNMB, 2009). Undernutrition has been considered as the vital factor that affects
the health of the individuals dwelling in the rural regions. The studies have revealed that the rate of morbidity
and mortality are increasing among the rural zones of the Asian population showing, lower body mass index
(BMI), and further accumulation of intra-abdominal fat is developed. Hypertension has been the major indicator
for the increasing prevalence of obesity (Flegal et al., 2013). Hypertension has been known as the third most
significant risk factor in the South Asian region. India has been found to have 29.8% in rural India (Rizwan et
al., 2014). The occurrence of cardiovascular disease is prevalent among 4-5% of adults in rural India. The risk
factors of CVDs change the lifestyle that is more prevalent in rural India (Chow et al., 2007).

3 b) Health and demographic profile of Bengali Hindu caste
population and Birbhum tribal population of West Bengal

Several research studies have been carried out on the demographic processes concerning the population health
of the individuals. The primary issues evolving the public health and human development in India has been
analysed, providing analytical and interventional aspects. The Society for Health and Demographic Surveillance
(SHDS) analyses the primary ownership of the Birbhum population. The funds are provided by the Department of
Health and Family Welfare (DoH&FW) of the Government of West Bengal (Ghosh et al., 2015). The demographic
process evaluation involves the analysis of fertility transition, migration, and its impact on the health of the
population. The scrutiny concerning the access, equality, and utilization of healthcare services, health insurance,
and health expenditure are involved in the demographic profile by the healthcare system. The district of Birbhum
is situated in the western region of West Bengal and the eastern part of India. This district is often characterized
by undulating geographical topography. This district has been reported with a population of 3 502 387, involving
771 inhabitants per square kilometer (RGI, 2013). The population growth rate has been estimated as 16.15%
during the year 2001-2011. The females comprise 956 for every 1000 males in this district. The census of 2011
has revealed that almost 29.5% of the population belongs to scheduled castes and 6.9% of them belong to the
scheduled tribes. The tribal health in this district was found to be improved by the National Rural Health
Mission (Sharma, 2014). The traditional system of medicines and medical pluralism has been implemented for
tribal healthcare (Babu & Mishra, 2014).

The Census of 2011 has revealed that the growth rate of population in West Bengal has decreased for the
whole population along with the Hindu Muslim community. The decadal growth rate of the Hindu population in
West Bengal was found to be 1.1% in (1981-91); 14.2% in (1991-2001); and 10.8 % in 7?72001) ?72002) ?72003)
??2004) 7?72005) ??2006) ?72007) ??2008) ??72009) ??72010) ??2011). The increased literacy rate among the
females and women empowerment are the factors responsible for the steady decrease in population growth rate
in West Bengal. Also, the total fertility rate has been found to decline ??Ghosh, 2018; ??aq& Patil, 2016).

4 c) Risk factors involved for obesity and cardiovascular disease

The increasing body weight has been considered as a principal risk factor causing mortality and morbidity from
the impact of cardiovascular diseases. Several studies have revealed the fact that the increase in adiposity has
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affected a large number of populations, which has been measured by evaluating the body mass index (BMI).
Hence, being overweight has been considered as one of the vital risk factors for the occurrence of obesity and
cardiovascular diseases. The impact of coronary heart disease has been caused due to the primary risk factors
involving total cholesterol, blood pressure, prevalence of smoking, and physical activities (Capewell et al., 2010).
Other major risk factors for CVDs include the prevalence and intensity of smoking habits among individuals.
Obesity among individuals is mainly caused by the major risk factor of smoking prevalence (Stewart et al., 2009).
Hypertension and dyslipidaemia are other significant risk factors that have adverse health impact (Chobanian,
2010). The metabolic syndrome has also been determined among the individuals who are affected by obesity
and cardiovascular risks. The risk factors majorly involved in the clustering of CVD involves insulin resistance,
central adiposity, pro-inflammatory, and prothrombotic state, along hypertension and dyslipidaemia (Alberti et
al., 2009). Obesity has been known as the independent predictor of CVD and majorly involves the risk factors
such as a trial fibrillation, congenital heart disease, and pulmonary arterial hypertension ??Badheka et

5 d) Physiological and behavioral risk factors of obesity and
cardiovascular disease in rural India

The impact of obesity and cardiovascular diseases has been considered as the major cause of mortality in India
??Prabhakaran et al., 2016). Most of the Indian population of age above 18 years and also some of the children
are suffering from high blood pressure and high blood glucose level, which have been considered as the vital risk
factors for obesity and CVD (WHO, 2014). The most prevalent behavioural risk factors for obesity and CVDs in
rural India involve the lack of physical activities, use of tobacco, and more access to alcohol . These behavioral
risk factors are most commonly found among individuals suffering from hypertension, glucose intolerance, and
obesity. The physiological risk factors of obesity and CVDs involve the overweight, disposition of high levels
of fats in the body, unhealthy diet, lack of physical activities, etc. (WHO, 2016; Siegel et al., 2008;Fb, 2011).
A lower body mass index has been estimated in the population suffering from obesity and CVDs, which has
been considered as physiological risk factors. The traditional dietary patterns are changing, which leads to the
adaptation of the industrialized and urban food environment (Siegel et al., 2008). These dietary regimens result
in increasing the risk by increasing the body weight and central adiposity. The accumulation of visceral adipose
tissues has been observed among smokers induced by the sympathetic nervous system activity. Also, the high
consumption of alcohol results in excessive calorie intake and obesity.

6 e) Risk assessment evidences for obesity and cardiovascular
diseases

The identification, prevention, and reduction for the onset of risk factors need to be determined for the risk
assessment of obesity and CVDs that leads to morbidity and mortality (Barroso et al., 2017). The risk factors of
CVD involve metabolic syndrome (MetS) among obese individuals (Alberti et al., 2009). The early diagnosis of
MetS has evolved early detection and increased the risk of CVD. The fall in blood pressure has yielded the chances
of organ damage and increased cardiovascular complications (Agarwal et al., 2018). The mechanism of utmost
importance lying under this complication includes the process of dipping that has been determined by the changes
taking place in the sympathetic nervous system activity. It has been observed that the increase in the non-dipping
among obese individuals implicates the requirement of reducing the BMI and improving the hemodynamic and
lipid profiles, which further results in lowering the risk towards chances of organ damage (Badheka et al., 2010;
??andhu et al., 2016). Several pieces of evidence have revealed that the pulse pressure shows a correlation for
the morbidity and mortality due to cardiovascular diseases. One of the studies has revealed that an increase in
the BMI results in decreasing the large arterial distensibility among obese men (Flegal et al.,2013). The evolving
rise in the cases of obesity and CVDs has evolved the requirement of reducing obesity. It can be achieved by
suggesting the pathways influencing obesity during the development of cardiovascular outcomes. The reduction
of weight and progressing to more physical activities further helps in improving the components of the coronary
heart disease risk profile. Appropriate diet and exercise programs help in the prevention of CVD and obesity.
V.

7 Methodology

The research work followed for this study was quantitative and descriptive.

from the Birbhum district of West Bengal. Anthropometer (Martin’s) was used to measure height; Rod
compass was used to measure WC and HC, Weighing machine was used to measure weight, OMRON body
scanner was used to measure FM and PBF, Sphygmomanometer was used to measure BP, Skinfold calliper was
used to measure BSF, TSF, SSSF, SISF. CVD risk score was estimated as a routine risk assessment. A pretested
questionnaire was used to record the unalterable risk factors like age, sex, family history of CVD and alterable
risk factors like BMI, blood pressure and obesity indices. Data were initially analysed using Microsoft Excel
2007. Men and women of having 723 BMI were considered over-weight obese (Aziz et al., 2014). Men and women
with >90 and >80 WC were considered obese (WHO, 2018). Men and women of having >0.90 and >0.85 WHR
were regarded obese (WHO, 2018). Men and women with >0.53 and >0.49 WSR were viewed Overweight obese

10.34257/GIMRFVOL21IS1PG35 3



163
164
165
166
167
168

169

170
171
172
173
174
175
176
177
178
179

181
182
183
184
185
186
187
188

190
191
192

194
195
196
197

199
200
201
202
203
204
205
206

208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224

8 RESULTS AND DISCUSSION

(Ashwell et al., 2005). Men and women having >1. 25 ? Data Analysis: Data was analysed using a descriptive

statistical tool, the SPSS software, 2018 version. Chi-squared test, Independent t-test, and Pearson’s correlation

was used to find the associations. The Chi-squared test was used to study the relationship between discrete

variables, the independent t-test was used to compare between means and Pearson’s correlation was used to find

an association between continuous variables. A P-value of 7 0.05 was considered to be statistically significant.
V.

8 Results and Discussion

The results of the present study is determined by analysing the collected data, which has been represented in
table 1 to 10 in appendices. Table 1 shows that the Weight of the Caste population is significantly higher
(60.77£13.24) than the Tribal population (54.75+12. 19). BMI of the Caste population (24+4.5) is relatively
higher than the Tribal population (22.59+3.67), but the difference is not significant (p>0.05). On the other
hand, the SBP of the Caste population is 148.87+26.63 & Tribal population is 130.37425.46, and the DBP of
the Caste population is 96.03+17.02 & the Tribal population is 84.92, both are significantly higher in case of
Caste population than Tribal population. Eventually, the MAP of the Caste population (113+19.24) is slightly
higher than the Tribal population (100.04+17.12) and the difference is considered to be significant (p<0.05).
Whereas WC and WHR are also higher in the Caste population than the Tribal population but the difference
is considered to be not significant (p>0.05).WSR is slightly higher in tribal population than caste population
but considered to be not significant. Conicity Index is relatively higher in the Caste population (1.2540.19)
than the Tribal population (1.13+£0.22), and also the difference is considered to be significant (p<0.05). Table 2
revealed that the BMI between Hindu caste and tribal population has no significant difference. Table 3 revealed
that the WC between Hindu caste and tribal population has no significant difference. Table 4 revealed that
the WHR between Hindu caste and tribal population has no significant difference. Table 5 revealed that the
WSR between Hindu caste and tribal population has not much significant difference. Table 6 revealed that the
Conicity Index between Hindu caste and tribal population has significant differences. Table 7 shows that SBP
and BMI are positively correlated for both caste(r = 0.252) and tribal(r = 0.303) populations. Still it is significant
only for the caste population (p<0.05) and 6.03 % SBP can be predicted by BMI of the Caste But WSR, both
are positively correlated for caste and tribal populations, but not significant (p>0.05). Whereas SBP and WC
are positively correlated for both caste(r = 0.209) and tribal(r = 0.29) populations, but it is significant only
for the caste population (p<0.05), and 4.36 % SBP can be predicted by WC of the Caste population. On the
other hand, CI shows positive correlation for both caste(r = -0.078) and tribal(r = -0.14) populations and not
significant (p>0.05). Table 8 shows that DBP and BMI were positively correlated for both caste(r = 0.22) and
tribal(r = 0.33) populations, but it is significant only for the caste population (p<0.05) and 4.84 % DBP can
be predicted by BMI of the Caste population. But WHR and WSR, both are positively correlated for caste and
tribal populations, but not significant (p>0.05). Whereas DBP and WC are positively correlated for both caste(r
= 0.26) and tribal(r = 0.32) populations, but it is significant only for the caste population (p<0.05), and 6.76
% DBP can be predicted by WC of the Caste population. On the other hand, CI shows positive correlation for
both caste(r = -0.023) and tribal(r = -0.16) populations and not significant (p>0.05). Table 9 shows that MAP
and BMI are positively correlated for both caste(r = 0.24) and tribal(r = 0.32) populations. Still it is significant
only for the caste population (p<0.05) and 5.76 % MAP can be predicted by BMI of the Caste population. But
WHR and WSR, both are positively correlated for caste and tribal populations, but not significant (p>0.05).
Whereas MAP and WC are positively correlated for both caste (r = 0.25) and tribal(r = 0.31) populations,
but it is significant only for the caste population (p<0.05), and 6.25 % MAP can be predicted by WC of the
Caste population. On the other hand, CI shows positive correlation for both caste(r = -0.14) and tribal(r =
-0.16) populations and not significant (p>0.05). Table 10 shows that the unalterable risk score is significantly
higher in the Caste population (6.16+1.28) than in the Tribal population (5.37+1.44). The alterable risk score
is also higher in the Caste population (14.74+1.96) than the Tribal population (13.96+£1.82), but the difference
is considered to be not significant (p>0.05). Whereas the total risk score of the Caste population (20.9£2.51) is
significantly higher than the Tribal population (19.33+2.86).

Rising obesity prevalence in India needs appropriate measures for prevention and management. Obesity
characteristics (including ectopic fat) are more adverse in Asian Indians and lead to morbidities at lower BMI levels
than white Caucasians. Lifestyle management should be advised at lower limits of BMI and waist circumference
according to Indian guidelines (Behl et al, 2017). Pasco et al., 2014, reported that the prevalence of obesity using
a BMI threshold might underestimate the true extent of obesity in the white population, particularly among
young and older men. They also suggested that optimal sex-and age-specific origins be implemented for defining
underweight and obesity in terms of body fat and recognize that such definitions will depend on risk assessment
for disease, morbidity, and mortality. Dalvand et al., showed the differences between obesity and WC in urban
and rural people of Iran. They reported that Waist circumference (WC) is an indicator of the visceral adipose
tissue (VAT). A substantial amount of VAT is related to metabolic syndrome, diabetes, and cardiovascular
diseases. According to Czernichow et al., 2011, positive, linear and continuous associations were observed in WC
and WHR and cardiovascular outcomes. Tran et al., 2018, found that WC or an index based on WC was more
strongly associated with BP, glucose, and TC for Vietnamese men and with glucose for Vietnamese women and
provided better discrimination of hypertension. WC is an indicator of central fat accumulation and the amount of
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intra-abdominal adipose tissue (IAAT), high levels of which confer an increased risk of cardio-metabolic disease.
The study of Janssen et al., 2019, provided compelling evidence that BMI coupled with WC did not predict
obesity-related health risk better than did WC alone when these two anthropometric measures were examined
on a continuous scale, indicating that WC, and not BMI, explains obesity-related health risk.

About the earlier works, the present study reveals that 55.55% of the Caste population (n=127) is
obese, whereas 25.19% Tribal population (n=27) is obese based on Conicity Index, and the difference is
significant(p<0.05). Based on BMI, 58.26% of the Caste population is obese, and 62.96% Tribal population
is obese, but the difference is not significant (p>0.05).

On the other hand, the Caste population is more obese ??738.58%)

9 VI. Conclusion and Recommendation

According to the present study, it can be concluded that the Caste population tends more to obesity than Tribal
population WC and WHR as waist circumference is a more measure of the distribution of body fat, and WHR
is strongly associated with obesity. The present study also suggests that the overall weight is significantly higher
in the Caste population than the Tribal population, which entails that the Caste population is prone to be
overweight hence obesity. Though WC and WHR have continuous associations with Cardio-Vascular disease and
WC is strongly associated with BP, the present study also reveals that SBP, DBP, and MAP are significantly
higher in the Caste population than the Tribal population. Consequently, Caste population is more under threat
in CVD than Tribal population.

Although this study is limited in identifying the contextual factors to obesity and CVD at the macrolevel, the
results highlight the need for a targeted approach like community-based lifestyle programs to incorporate the
socio-cultural related factors on overweight-obesity control policy implementation. In the present circumstances
when India is undergoing a reasonable economic growth and urbanization, there is a massive transition in nutrition
patterns and the growing sedentary lifestyle. Both obesity and CVD pose as vital public health challenges for
the Indian Government (Siddiqui et al., 2016). There is a need to translate evidence into policy, integrate
various policymakers, develop effective policies and modify healthcare systems for effective delivery of preventive
care for overweight-obesity and CVD preventive care. Understanding the causal factors that are driving the
overweight /obesity pattern and the inter-relationship with CVD risk factors at the individual and large scale, it
is critical to implement the appropriate policy strategies.

10 Appendices

Figure 1:

Figure 2:

10.34257/GIMRFVOL21IS1PG35 5



10 APPENDICES

Variables
Height (cm)
Weight (kg)
BMI

WC (cm)

HC (cm)
WHR

WSR

PBF

FM

FFM

SBP (mmHg)
DBP (mmHg)
MAP

BSF (mm)
TSFE (mm)
SSSF (mm)
SISF (mm)
Sum of 4 SF (mm)
Conicity Index
(*p<0.05)
Degree of freedom -152

Caste (n=127)

(%]
49 [38.58]
78 [61.41]

Obese
Non-obese

Caste (n=127)

(%]
79 [62.20]
48 [37.79]

Obese
Non-obese

Caste (n=127) Mean + SD
158.81£8.97
60.77+13.24*
244+4.5
83.78+£13.4
90.69+12.06
0.924+0.13
0.5+0.05
26.42+9.18
14.63+£5.77
46.94+£12.88
148.87+26.63*
96.03+17.02*
113.63+£19.24*
8.26+£2.49
10.7£3.55
18.94+7.26
14.7£5.1
51.97+18.54
1.25+0.19*

Figure 3: Table 1 :

Tribe (n=27) Mean + SD
154.98+8.01
54.75+12.19*
22.59+£3.67
79.21£11.22
89.08+8.43
0.88+0.06
0.52£0.08
26.41+6.4
13.52+5.63
42.74410.55
130.37+25.46*
84.92+13.81*
100.04+17.12*
7.724+3.58
10.77£3.69
17.34+5.52
12.5945.55
48.4+15.13
1.13+0.22*

Tribal (n=27)
(%]

9 [33.33]
18 [66.66]

Figure 4: Table 2 :

Tribal (n=27)
[%]

16 [59.25]
11 [40.74]

Figure 5: Table 3 :

10.34257/GIJIMRFVOL21IS1PG35



Caste (n=127)

Figure 9: Table 7 :

10.34257/GIMRFVOL21IS1PG35 7

Tribal (n=27)

(%] (%]
Obese 70 [55.11] 15 [55.55]
Non-obese 57 [44.88] 12 [44.44]
Figure 6: Table 4 :
5
Caste (n=127) Tribal (n=27)
(%] (%]
Obese 70 [55.55] 7 [25.19]
Non-obese 56 [44.44] 20 [74.80]
Figure 7: Table 5 :
6
Correlation of SBP  Caste population (n=127) Tribal population (n=27)
with
r r
BMI 0.252% 0.303
WC 0.209* 0.29
WHR 0.11 0.15
WSR 0.159 0.27
CI -0.078 -0.14
Figure 8: Table 6 :
7
Correlation of DBP  Caste population (n=127) r Tribal population (n=27) r
with
BMI 0.22* 0.33
WC 0.26* 0.32
WHR 0.16 0.21
WSR 0.17 0.24
CI -0.203 -0.16



10 APPENDICES

Correlation of MAP Caste population (n=127) r

8
with
BMI 0.24*
wC 0.25*
WHR 0.15
WSR 0.17
CI -0.14
9
CVD risk score
Unalterable risk score
Alterable risk score
Total risk score
10

Pretested Questionnaire
NAME:

Figure 10: Table 8 :

Caste population
(n=127) Mean + SD
6.16 + 1.28%*

14.74 £ 1.96

+ 2.51*

Figure 11: Table 9 :

Figure 12: Table 10 :

Tribal population (n=27) r

0.32
0.31
0.19
0.26
-0.16

Tribal population (n=27)
Mean + SD

5.37 + 1.44%*

13.96 4+ 1.82

19.33 + 2.86*

10.34257/GIJIMRFVOL21IS1PG35



.1 Acknowledgement

= .1 Acknowledgement

255 We gratefully acknowledge the Scholars and Professors of Dept. of Anthropology, University of Calcutta, and CK
256 Birla Hospitals Doctors and Staffs for their continuous support and encouragement in this project. The abstract
257 of the paper was presented at the Indian Anthropology Congress 2021 on 22 nd February, 2021.

» .2 Financial Assistance
250 The study is funded by RUSA 1.0 Fund, University of Calcutta and UPE 2.0 Fund, University of Calcutta.

w0 .3 Conflict of interest

261 The authors state that the study was conducted for educational purpose only, in absence of any commercial or
262 financial relationships that may give rise to a potential conflict of interest.

w .4  Contribution of authors

264 AMS-Conceptualized and designed the study, literature search, interpreted the study, prepared first draft of the
265 manuscript, critical revision of the manuscript;

266 DC-Conceptualized the study, Interpretation, critical revision of the manuscript; RG-Literature search,
267 preparation of the manuscript.

268 [Sandhu et al.] , R K Sandhu , J Ezekowitz , U Andersson , J H Alexander , C B Granger , S Halvorsen .
269 [Capewell et al. ()] , S Capewell , E S Ford , J B Croft , J A Critchley , K J Greenlund , D R Labarthe . 2010.

270 [Zhang et al. ()] ‘A body shape index and body roundness index: two new body indices for detecting association
271 between obesity and hyperuricemia in rural area of China’ N Zhang , Y Chang , X Guo, Y Chen , N Ye , Y
272 Sun . European journal of internal medicine 2016. 29 p. .

273 [Duan et al. ()] ‘Association between serum uric acid levels and obesity among university students (China)’. Y

274 Duan , W Liang , L Zhu , T Zhang , L Wang , Z Nie, . . Yao , Y . Nutricionhospitalaria 2015. (6) p. .

215 [Flegal et al. ()] ‘Association of all-cause mortality with overweight and obesity using standard body mass index
276 categories: a systematic review and metaanalysis’. K M Flegal , B K Kit , H Orpana , B I &graubard . Jama
217 2013. 309 (1) p. .

2718 [Barroso et al. ()] ‘Association of central obesity with the incidence of cardiovascular diseases and risk factors’
279 T A Barroso , L B Marins , R Alves , A C S Gongalves , S G Barroso , G D S Rocha . International Journal
280 of Cardiovascular Sciences 2017. 30 (5) p. .

281 [Aziz et al. ()] N Aziz, S D Kallur , P K Nirmalan . Implications of the revised consensus body mass indices for
282 asianindians on clinical obstetric, 2014.

283 [Chow et al. ()] ‘Cardiovascular disease and risk factors among 345 adults in rural India-the Andhra Pradesh

284 Rural Health Initiative’. C Chow , M Cardona , P K Raju , S Iyengar , A Sukumar , R Raju, .. Neal , B .
285 International journal of cardiology 2007. 116 (2) p. .

286 [Cardiovascular risk factor trends and potential for reducing coronary heart disease mortality in the United States of America Bu
287 ‘Cardiovascular risk factor trends and potential for reducing coronary heart disease mortality in the United
288 States of America’. Bulletin of the World Health Organization 88 p. .

289 [Lavanya et al. ()] ‘Cardiovascular risk factors among adults-a cross sectional study in urban slums of Hyderabad’.
290 K M Lavanya , T Vimala , R Nageswara , K U Rani . International Journal of Medical and Health Sciences
201 2014. 3 (4) p. .

202 [Yusuf et al. ()] Effect of potentially modifiable risk factors associated with myocardial infarction in 52 countries
293 (the INTERHEART study): case-control study. The lancet, S Yusuf , S Hawken , S A?”unpuu , T Dans , A
204 Avezum , F Lanas . 2004. 364 p. . (& INTERHEART Study Investigators)

205 [Siegel et al. ()] Finding a policy solution to India’s diabetes epidemic, K Siegel , K V Narayan , S &kinra . 2008.
296 Health Affairs. 27 p. .

207 [Stewart et al. ()] ‘Forecasting the effects of obesity and smoking on US life expectancy’. S T Stewart , D M
208 Cutler , A B Rosen . New England Journal of Medicine 2009. 361 (23) p. .

209 [Global report on diabetes ()] Global report on diabetes, 2016.

300 [Global status report on noncommunicable diseases 2014 ()] Global status report on noncommunicable diseases
301 2014, 2014. World Health Organization.

302 [Fb ()] ‘Globalization of diabetes: the role of diet, lifestyle, and genes’ H Fb . Diabetes care 2011. p. .

303 [Alberti et al. ()] Harmonizing the metabolic syndrome: a joint interim statement of the international diabetes

304 federation task force on epidemiology and prevention; national heart, lung, and blood institute, K G M M
305 Alberti ; R H Eckel , S M Grundy , P Z Zimmet , J I Cleeman , K A Donato , . . SmithJr , SC . 2009.
306 American heart association.

10.34257/GIMRFVOL21IS1PG35 9



307
308
309

310

311
312

313
314
315

316
317
318

319
320
321

322
323

324
325

326
327
328
329

330
331

332
333

334
335

336
337

338
339
340

341
342

343
344
345

346
347
348

349
350
351

352
353
354

355
356

357
358
359

360
361
362

10 APPENDICES

[Ghosh et al. ()] ‘Health & demographic surveillance system profile: the Birbhum population project (Birbhum
HDSS). S Ghosh , A Barik , S Majumder , A Gorain , S Mukherjee , S Mazumdar , . . Chowdhury , A .
International Journal of Epidemiology 2015. 44 (1) p. .

[Health on (2011)] Health on, March 2011-2012.

[Chobanian ()] ‘Improved hypertension control: cause for some celebration’. A V Chobanian . Jama 2010. (20)
p. -

[Badheka et al. ()] ‘Influence of obesity on outcomes in atrial fibrillation: yet another obesity paradox’ A O
Badheka , A Rathod , M A Kizilbash , N Garg , T Mohamad , L. Afonso , S Jacob . The American journal
of medicine 2010. 123 (7) p. .

[International Institute for Population Sciences International Institute for Population Sciences ()]
‘International Institute for Population Sciences’ International Institute for Population Sciences, (India)
2007. 3 p. . (National Family Health Survey)

[Babu and Mishra ()] ‘Medical pluralism: Dilemma between traditional and modern healthcare systems in a
migrant tribal community living in an urban area of Odisha’. B V Babu , S Mishra . Contemporary societies:
Tribal studies, D K Behera (ed.) (New Delhi) 2014. Concept Publishing Company. 9 p. .

[New Delhi: Ministry of Home Affairs, Government of India ()] New Delhi: Ministry of Home Affairs, Govern-
ment of India, 2011. 2013. (Registrar General of India. Primary Census Abstract)

[Leite et al. ()] ‘Obesidade: umadoencainflamatéria’. L D Leite , E D De Medeiros Rocha , J Branddo-Neto .
Ciéncia & Saide 2009. 2 (2) p. .

[Poirier et al. ()] ‘Obesity and cardiovascular disease: pathophysiology, evaluation, and effect of weight loss: an
update of the’. P Poirier , T D Giles , G A Bray , Y Hong , J S Stern , F X Pi-Sunyer , R H Eckel .
American Heart Association Scientific Statement on Obesity and Heart Disease from the Obesity Committee
of the Council on Nutrition, Physical Activity, and Metabolism. Circulation 2006. 1997. 113 (6) p. .

[Schwartz et al. ()] ‘Obesity pathogenesis: an Endocrine Society scientific statement’. M W Schwartz , R J Seeley
, L M Zeltser , A Drewnowski , E Ravussin , L M Redman , R L Leibel . Endocrine reviews 2017. 38 (4) p. .

[Zhang et al. ()] ‘Obesity: pathophysiology and intervention’ Y Zhang , J Liu , J Yao , G Ji, L Qian , J Wang
, .. Liu, Y . Nutrients 2014. 6 (11) p

[Patel et al. ()] V Patel , S Chatterji , D Chisholm , S Ebrahim , G Gopalakrishna , C Mathers , . . Reddy , KS
. Chronic diseases and injuries in India. The Lancet, 2011. 377 p. .

[Patel et al. ()] V Patel , S Chatterji , D Chisholm , S Ebrahim , G Gopalakrishna , C Mathers , . . Reddy , KS
. Chronic diseases and injuries in India. The Lancet, 2011. 377 p. .

[Rizwan et al. ()] ‘Prevalence of hypertension in Indian tribes: a systematic review and meta-analysis of
observational studies’. S A Rizwan , R Kumar , A K Singh ;, Y S Kusuma , K Yadav , C S Pandav .
PLoS one 2014. 9 (5) p. €95896.

[Bhagyalaxmi et al. ()] ‘Prevalence of risk factors of non-communicable diseases in a District of Gujarat’ A
Bhagyalaxmi , T Atul , J Shikha . India. Journal of health 2013. 31 (1) p. 78.

[Zeller et al. ()] ‘Relation between body mass index, waist circumference, and death after acute myocardial
infarction’. M Zeller , P G Steg , J Ravisy , L Lorgis , Y Laurent , P Sicard . Circulation 2008. 118 (5) p. .
(& RICO Survey Working Group)

[Agarwal et al. (2018)] ‘Relationship between obesity and survival in patients hospitalized for hypertensive
emergency’. M A Agarwal , M Shah , L Garg , C J Lavie . Mayo Clinic Proceedings, 2018. February. Elsevier.
93 p. .

[Akil and Ahmad ()] ‘Relationships between obesity and cardiovascular diseases in four southern states and
Colorado’. L Akil , H A Ahmad . Journal of health care for the poor and underserved 2011. 22 (4) p. 61.
(Suppl)

[Ashwell and Hsieh ()] ‘Six reasons why the waist-to-height ratio is a rapid and effective global indicator for

health risks of obesity and how its use could simplify the international public health message on obesity’. M
Ashwell , S D Hsieh . International journal of food sciences and nutrition 2005. 56 (5) p. .

[State Bureau of Health Intelligence, Directorate of Health Services| State Bureau of Health Intelligence, Direc-
torate of Health Services, Government of West Bengal.

[Ramachandran et al. ()] ‘Temporal changes in prevalence of diabetes and impaired glucose tolerance associated
with lifestyle transition occurring in the rural population in India’. A Ramachandran , C Snehalatha , A D S
Baskar , S Mary , C S Kumar , S Selvam , . . Vijay , V . Diabetologia 2004. 47 (5) p. .

[wallentin ()] ‘The ’obesity paradox’in atrial fibrillation: observations from the ARISTOTLE (Apixaban for
Reduction in Stroke and Other Thromboembolic Events in Atrial Fibrillation) trial’. L &wallentin . Furopean
Heart Journal 2016. 37 (38) p

10 10.34257/GIJIMRFVOL21IS1PG35



.4 Contribution of authors

363 [Prabhakaran et al. ()] The changing patterns of cardiovascular diseases and their risk factors in the states of

364 India: the Global Burden of Disease Study 1990-2016. The Lancet Global Health, D Prabhakaran , P Jeemon
365 , M Sharma , G A Roth , C Johnson , S Harikrishnan , . . Dandona , L. . 2018. 6 p. .

366 [Sharma ()] ‘Tribal health in India-An overview’. V P Sharma . Contemporary societies: Tribal studies, D K
367 Behera (ed.) (New Delhi) 2014. Concept Publishing Company. 9 p. .

368 [Srinivasan et al. ()] ‘Utility of waist-toheight ratio in detecting central obesity and related adverse cardiovascular
369 risk profile among normal weight younger adults (from the Bogalusa Heart Study)’. S R Srinivasan , R Wang
370 , W Chen , CY Wei , J Xu, G S Berenson . The American journal of cardiology 2009. 104 (5) p. .

311 [World Health Organization fact sheet: obesity and overweight World Health Organization ()] ‘World  Health
372 Organization fact sheet: obesity and overweight’. World Health Organization 2018.

373 [world heart federation; international atherosclerosis society; and international association for the study of obesity Circulation]
374 ‘world heart federation; international atherosclerosis society; and international association for the study of
375 obesity’. Circulation 120 (16) p. .

10.34257/GIMRFVOL21IS1PG35 11



