Full text open access online (Since 1990)
© JHE 2022
PRINT: ISSN 0970-9274 ONLINE: ISSN 2456-6608

J Hum Ecol, 80(1-3): 11-24 (2022)
DOI: 10.31901/24566608.2022/80.1-3.3344

A Cross-sectional Study on the Prevalence of Obesity in Three
Endogamous Populations of Andhra Pradesh

P. Venkatramana?, S. A. A. Latheef? and P. Chandrasekhar Rao®

Discipline of Anthropology, IGNOU, Maidan Garhi, New Delhi, India
2Department of Genetics and Biotechnology, Osmania University, Hyderabad, Telangana, India
3Department of Anthropology, S.V. University, Tirupati, Andhra Pradesh, India
E-mail: *<pvenkatramana@ignou.ac.in>, 2<yakheen@gmail.com>, *.<chanu614@gmail.com>

KEYWORDS Andhra Pradesh. Golla. Madiga. Obese. Overweight. Prevalence. Reddy

ABSTRACT To investigate and compare the prevalence of different types of obesity, the researchers recruited the
Reddy, Golla, and Madiga caste populations of Chittoor District, Andhra Pradesh. Three hundred participants were
included from each caste in this cross-sectional study. The researchers found a significantly higher prevalence of obesity
(general, abdominal, and combined obesity) in women than in men (p<0.05). Golla showed a significantly higher
prevalence of overweight than the Reddy population (p<0.01). Both Reddy and Golla caste populations showed
significantly higher percentages of general, abdominal, combined, and isolated abdominal obesity than the Madiga caste
population (p<0.01). Reddy showed higher odds of developing general, combined, and isolated general obesity than Golla
whereas Golla had higher odds of developing abdominal and isolated abdominal obesity and overweight than the Reddy
population (p<0.01). Predictors of different measures of obesity were found to vary in caste populations.

INTRODUCTION

Obesity is a chronic, relapsing and multifac-
torial disease (International Statistical Classifi-
cation of Diseases and Related Health Problems
2019). Obesity is a significant risk factor for non-
communicable diseases such as cancer, heart
disease, and diabetes. Obesity develops early
in life and rises fastest in developing countries
and is contributed by various factors such as
genetic, biological, socio-cultural, economic, eg-
uity, health care access, mental health, commer-
cial, environmental and ultra-processed foods
(World Obesity Atlas 2022). As per WHO (2016),
globally obesity increased three-fold during the
period 1975 to 2016. Thirteen percent of adults
aged >18 years were found to be obese in 2016. A
nationwide randomized cluster sample survey in-
volving 1,00,531 adults from 29 states/union ter-
ritories reported a 40.3 percent prevalence of obe-
sity in India and the prevalence of obesity was
found to vary by zone, gender, education, geog-
raphy, age, and physical activity (Venkatrao et
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al. 2020). Analysis of data from National Family
Health Surveys conducted during 2005-06 and
2005-16 in India revealed a wide variation in the
prevalence of obesity across the regions (Verma
et al. 2021). It is predicted that more than one
billion people will be obese globally by 2030
(World Obesity Atlas 2022), and estimated that
the prevalence of obesity will increase three-
fold in the age group of 20-69 years by 2040
(Luhar et al. 2018). The prevalence of obesity
(general, abdominal, and combined) was not
found to be the same in the heterogeneous pop-
ulations of four states in India (Pradeepa et al.
2015). A pan-Indian based study showed that
Sikhs (both sexes) and Muslims (females) were
more predisposed to higher obesity than Hin-
dus (Siddqui and Donato 2016). Of late, it has
been realised that apart from individual level
behaviour there is a need to study the social-
cultural influences on the spread and social clus-
tering of obesity in India (Siddqui and Donato
2016).

Indian population is segmented into 4635
anthropologically defined populations (Singh
1993). Malhotra (1984) reported that the Indian
populations comprised 40,000 endogamous pop-
ulations including 37,000 castes, 3000 tribes, and
religious populations. These populations most-
ly choose mates within their community only.
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Studies on the prevalence of obesity among
caste populations in India are available up to
the year 2020 and most of them reported on the
prevalence of either general or central obesity
(Reddy 1998; Venkatramana and Reddy 2002;
Gupta et al. 2004; Gupta and Kapoor 2010; Haz-
arika and Sengupta 2015; Kumari et al. 2019;
Gogoi and Saraswathy 2020) in single caste pop-
ulation. The predominance of general and ab-
dominal obesity was found in Khatris of Delhi
than the Ezhava caste population of Kerala (Mu-
ngreiphy etal. 2012). To the best of the research-
ers” knowledge, no study in India ever attempt-
ed to study the prevalence and predictors of
different measures of obesity such as combined,
isolated general, and isolated abdominal obesi-
ty in caste populations. Comparative studies of
caste populations may reveal whether the prev-
alence and predictors of different measures of
obesity are the same or not and suggest wheth-
er uniform or specific measures are required to
reduce the prevalence of obesity in India given
the presence of diverse social groups. There-
fore, in this study, an attempt was made to study
the prevalence and predictors of different mea-
sures of obesity involving three caste populations
such as Reddy, Golla, and Madiga.

Objectives

1. To determine the prevalence of different
measures of obesity in three caste popu-
lations.

2. To investigate the predictors of different
measures of obesity in three endogamous
populations.

METHODOLOGY

A total of 900 participants belonging to the
Reddy, Golla, and Madiga caste populations were
recruited from the Chittoor district of Andhra
Pradesh, India. The age of the participants
ranged from 20-80 years. In each caste popula-
tion, 150 unrelated participants of each sex (to-
tal=300) from urban and rural areas were includ-
ed in the study. No sampling method was em-
ployed in this study. The selection of the study
areas was done based on the availability of the
participants representing the selected caste pop-
ulations. The participants represent the city of
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Tirupati and eight villages (Ramapuram, Nadimu-
ru, Diguvaramapuram, Diguvaramapuram Hari-
janawada, Kampalli Harijanawada, Gollapalli,
Venkataramapuram, and Panakam) of Chittoor
district, Andhra Pradesh. The categorisation of
cities and villages was done based on the ad-
ministrative criteria. The participants were ex-
plained the objectives of the study and those
who volunteered were recruited for the study.
The effect of variables such as residence (ur-
ban-rural) on anthropometric variables and their
indices (height, weight, body mass index, and
waist circumference) ranged from 0.4 percent-6
percent in the two-way multivariate analysis of
variance in this study, therefore, the urban and rural
data were clubbed within the caste populations and
are presented in the present study.

Data were collected by visiting the houses
of participants and in some cases, the research-
ers requested the participants to come to a con-
venient place such as community halls/schools
for the same purpose. Abrief description of the
investigated caste populations is given in the
following paragraphs.

Reddy: The Reddy caste is an upper caste in
the state of Andhra Pradesh and is also known
as ‘Kapu’ in Rayalaseema. The term ‘Reddy’ orig-
inated from the word ‘Ratt” meaning King. There
are 88 sub-castes under this caste group. For
the present study, the researchers collected data
on Akutota Reddy. The word ‘Akutota’ means
betel garden. The forefathers of the Reddy caste
might have engaged in the cultivation of betel
leaves. The Reddies are found in the Chittoor,
Nellore, and Kadapa districts of Andhra Pradesh.
They speak and write in Telugu. The Reddies
are farmers and produce Paddy, Sugarcane, Ragi
(finger millet), and vegetables. For livelihood,
these caste populations are also engaged in ag-
riculture, cattle herding, business, and govern-
ment jobs. Women look after domestic chores
and assist men in cattle herding. They worship
deities such as Desamma, Gangamma, Poleram-
ma, and Ankalamma on special days. Women
sing songs during rituals and festivals.

Golla: The members of this caste group are
involved in pastoralism. Golla is a backward caste
as per the Central list of other backward castes
for the State of Andhra Pradesh 2022 (http://
www. nchce.nic.in/user_panel/Gazette Resolu-
tion. asp x?Value= mPICjsL1aLvYBtdZSr P4uO
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% 2bploAhiJHMAL WmHIwbzS8I137YLL3 Fb0
FHfWDHzP7c). The name ‘Golla’ is believed to
be the short form of Gopala meaning ‘the pro-
tector of cows’. The Gollas trace their descent
from Lord Krishna, a Hindu pantheon. The mem-
bers of this caste group are spread throughout
India and are known by different names. Each of
the sub-castes of Gollas (Erra, Ala, Pooja, Ganged-
du, Gauda, Karma, Pakanati, Racha, Peddeti, and
Krishna) acts as an endogamous unit. Of late,
inter sub caste marriages among the younger
generation have started. Consanguineous mar-
riages (cross-cousin) and village endogamy are
common among them. The subcastes differ in
occupation, marriage rituals, and dress patterns.
The present study participants belong to Krish-
na Gollas. They speak and write in Telugu and
follow Hinduism. Traditionally this caste popu-
lation was engaged in sheep and cattle herding,
and dairy activities, but now have taken up agri-
culture, government jobs, and business. The
Gollas celebrate ‘Gokulastami’ with fervor and
pomp.

Madiga: They are scheduled caste groups in
Andhra Pradesh. The name ‘Madiga’ originated
from the word ‘Madiguvaru’ meaning ‘people
next to us” which later became Madiga with time.
The Madiga is also found in some parts of the
states of Tamil Nadu, Odisha, Pondicherry, and
Karnataka. They trace their descent from Jam-
bavanta, the first creation of God (Narayana).
There are 25 sub-castes in the Madiga. For the
present study data on the Telugu Madiga sub-
caste were collected. They speak and write in
Telugu and follow Hinduism. Some Madiga has
embraced Christianity. They consume Korra (Ital-
ian Millet), jowar, ragi (finger millet), rice, and
wheat. The Madiga sub-caste is engaged in ag-
riculture labour, drum beating, disposing of
corpses, leatherwork, and business and govern-
ment jobs. The Madiga also prefer consanguineous
(cross-cousin and uncle-niece) marriages.

Data Types

Data on age, household income, education-
al and occupational status, and physical activi-
ty of the participants were collected. Physical
activity levels were divided into sedentary (per-
sons unable to work such as pensioners or eld-
erly), light (involved in sitting/standing/walk-
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ing activities as government employees, self-
employee /vendors), medium/moderate (regular
walkers, housewives, painters, and those in-
volved in moderate agriculture activities such
as weeding and sowing seeds) and heavy (agri-
culture labourers, washermen, rickshaw pullers,
carpenters, manual labour, ploughing and till-
ing) following the modified Ramachandran et al.
(2004). The annual income of total study partic-
ipants ranged from Rs.6000-250000. Quartile val-
ues were estimated and participants were cate-
gorized into different groups in each caste and
presented. Data on other lifestyle factors influ-
encing obesity such as dietary habits, televi-
sion watching, sleeping, smoking, and alcohol
intake were not collected.

Anthropometric Measurements

To estimate the prevalence of different mea-
sures of obesity the following measurements
were made. Height and weight were measured
using standard (Singh and Bhasin 1989) proto-
col. Body mass index (BMI) was calculated fol-
lowing the formula (weight (Kg)/height (m?).
Waist circumference was measured using non-
elastic tape at minimum horizontal girth between
coastal margins and the iliac crest at the end of
expiration (Pradeepa et al. 2015). The following
criteria were used to define the different mea-
sures of obesity: Overweight (for both genders
BMI of >23 - <25 kg/m2), general obesity (for
both genders BMI >25 kg/m2), abdominal obe-
sity (men: >90 cm, women: > 80 cm of waist cir-
cumference (WC), isolated general obesity (BMI
>25 kg/m2 with WC of <90 cm in men and < 80
cm in women) and isolated abdominal obesity
(WC of >90 cminmenand >80 cm in women with
BMI for both genders <25 kg/m2) and combined
obesity (General + abdominal obesity) following
Pradeepacetal. (2015).

Statistical Analyses

Continuous variables in the mean and stan-
dard deviation of mean and categorical variables
in number and percent are presented. Differenc-
es and variance of mean were tested using stu-
dent’s independent ‘t-test and one and two-way
analysis of variance followed by post-hoc test
“Tukey”. The researchers used Chi-square and
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Fisher exact tests (for cells containing a count
<5) for testing the association of categorical
variables. Association between independent
(age, sex, income, education, occupation, and
physical activity) and dependent variables (gen-
eral, abdominal, combined, isolated general, and
isolated abdominal obesity and overweight) were
investigated by employing logistic regression
analyses. Predictors of general, abdominal, com-
bined, isolated general, and isolated abdominal
obesity and overweight were analyzed using
logistic regression analyses. The researchers in-
vestigated all methods of logistic regression (en-
ter, forward conditional, forward likelihood ra-
tio, forward Wald, backward conditional, back-
ward likelihood ratio, and backward Wald) to
identify independent variables. Among all meth-
ods tested, the backward conditional method
gave higher Nagel-KerkeR?. Therefore, the re-
searchers used this method for all logistic re-
gression analyses. In the logistic regression
analyses, the researchers entered variables such
as age, gender, occupation, education, income,
and physical activity in the final equation.
Among the independent variables investigat-
ed in the present study, only age is continuous
whereas variables such as sex, income, educa-
tion, occupation, and physical activity were cat-
egorical. Exact P values obtained in the analy-
ses were included in the Tables and no cut-off
values were used for the determination of statistical
significance.

RESULTS

Comparative mean age, body mass index
(BMI), and waist circumference (WC); distribu-
tion of physical activity, occupation, education,
and annual income, and different measures of
obesity between two sexes in three endogamous
populations are presented in Tables 1-3 and in
Table 4, predictors of different of measures of
obesity for total participants (men +women) in
three endogamous populations are shown.

A comparison of total (men + women) mean
BMI and WC in different caste populations
showed significantly lower BMI and WC in
Madiga than the Reddy and Golla caste popula-
tions (p<0.01). Comparison of mean age, BMI
and WC between sexes within caste populations
revealed significantly higher mean age in wom-
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en than men in Reddies only (p<0.01); higher
mean WC in men than women (p<0.01) in all caste
populations whereas significantly higher mean
BMI in women than men in Reddies only (p<0.01)
(Table 1).

Comparison of total (men+ women) percent
distribution of participants in different catego-
ries of physical activity, education, occupation
and family income between three caste popula-
tions showed significant difference (p<0.001).
When compared for percent distribution of par-
ticipants in different categories of physical ac-
tivity, education, occupation, and family income
between men and women separately in three
caste populations revealed a significant differ-
ence for variables of physical activity, educa-
tion, occupation and family income in men where-
as only for physical activity, education and family
income (p<0.01) (Table 2) in women.

Comparison of total (men+ women) percent
distribution of participants in different catego-
ries of physical activity, education, occupation
and family income between two caste popula-
tions showed a significantly higher proportion
of Golla participants had moderate and heavy
(p<0.01) than the light physical activity of Red-
dies. Higher percent of Reddy participants were
belonging to a higher income group than the
Golla population (p<0.01). A higher proportion
of Madiga had heavy physical activity, engaged
in labour, were illiterate, and belonged to the
low-income group when compared to the Reddy
participants (p<0.01). A higher proportion of
Madiga had heavy physical activity, were illiter-
ate, unemployed and belonged to the low-in-
come group than the Golla participants (p<0.01)
(Table 2).

Percent distribution of participants in differ-
ent categories of physical activity, education,
occupation and family income when compared
between sexes within caste population showed
significant difference only in the variables of
physical activity, education, occupation (p<0.01)
(Table 2).

Comparison of total (men + women) distri-
bution of participants for the prevalence of gen-
eral, abdominal, combined, isolated general, and
isolated abdominal obesity and overweight be-
tween three caste populations showed significant
difference (p<0.01) (Table 3).
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When two caste populations were compared
for the total (men + women), prevalence of dif-
ferent measures of obesity showed a higher prev-
alence of overweight in Golla than the Reddy
participants (p<0.01); higher prevalence of gen-
eral, abdominal, combined and isolated abdom-
inal obesity in Reddy than the Madiga (p<0.01)
caste population; and significantly higher preva-
lence of general, abdominal, combined and isolat-
ed abdominal obesity and overweight (p<0.01in
Golla than the than Madiga (Table 3).

Sex-wise comparison of the prevalence of
different measures of obesity in three caste pop-
ulations revealed a higher prevalence of over-
weight in Golla than Reddy men (p<0.01) in con-
trast the prevalence of isolated abdominal obe-
sity was significantly higher in Reddy against
Gollamen (p<0.01). The prevalence of general,
abdominal, and isolated abdominal obesity was
significantly higher in Reddy and Golla when
compared to the Madiga men (p<0.01) (Table 3).

The prevalence of isolated abdominal obesi-
ty was significantly higher in Golla when com-
pared to the Reddy women (p<0.005). The prev-
alence of general, abdominal and combined obe-
sity (p<0.001) and overweight (p<0.05) was sig-
nificantly higher in Reddy against Madiga wom-
en. Madiga women showed a significantly lower
prevalence of general (p<0.05), abdominal, and
isolated abdominal obesity, and overweight
(p<0.01) than Gollawomen (Table 3).

The prevalence of general, abdominal, and
combined obesity was significantly higher in
women than men in all caste populations. Prev-
alence of overweight was significantly higher in
women against men in Reddies only (p<0.05).
Only in Golla and Madiga participants, a signif-
icantly higher prevalence of isolated abdominal
obesity was found in women when compared to
men (p<0.01) (Table 3).

The variables which showed significant as-
sociation with each measure of obesity in each
caste population are presented in Table 4.

General Obesity

Variables such as male gender and farming,
in Reddy; age, lower educational levels (primary
and secondary) in Golla and low income in Ma-
diga were associated with general obesity in lo-
gistic regression analyses. These risk factors
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were found to account for 25.2 percent variation
in Reddy, 31.8 percent in Gollaand 27.3 percent
in Madiga, variation in the dependent variables, that
is, general obesity as shown by Nagel-Kerke R2,

Abdominal Obesity

Male gender was found to be the common
predictor for abdominal obesity in all caste pop-
ulations. Along with the male gender, low in-
come level in Reddy; age in Golla and age and
low income in Madiga were found to increase
the risk of abdominal obesity in the investigated
participants.

Combined Obesity

In Madiga (29.2%) participants, age; age,
and middle income levels (38.2%) in Golla, where-
as the male gender in Reddy (27.2%) were asso-
ciated with combined obesity and these vari-
ables contributed to variation in combined obesi-
ty as shown by Nagel-KerkeR?2.

Isolated General Obesity

None of the variables were found to be sig-
nificantly associated with isolated general obe-
sity in Madiga. Age in Reddies and primary and
secondary educational status in Gollas were
found to be significantly associated with isolat-
ed general obesity. Age (25% in Reddies) and
primary and secondary education in Gollas at-
tributed to 27 percent variation in the dependent
variable (isolated general obesity) (Table 4).

Isolated Abdominal Obesity

None of the variables were found to be sig-
nificantly associated with isolated abdominal
obesity in Reddies. Male gender in Golla and
male, sedentary lifestyle and income group of Rs.
6000-18000 in Madiga were significantly predicted
isolated abdominal obesity.

Overweight
Age in Madiga; sedentary life style in Red-

dies and income group of Rs.18-30,000, business
and government occupational groups were
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Table 4: Predictors of general, abdominal obesity and combined obesity in total Reddy, Golla and
Madiga participants analyzed by backward conditional logistic regression

Reddy

General obesity

Variable B S.E. Wald Odds ratio, Nagel-Kerke
95%Cl, P value R2
Male gender -1.401 0.542 6.695
0.246 (0.085-0.712),0.01 0.252
Farming 2.198 0.907 5.875 9.007(1.523-53.269), 0.015
Abdominal Obesity
Male gender -1.358 0.555 5.997 0.257(0.087-0.762), 0.014 0.234
Income group of Rs.30001-54000 -1.529 0.666 5.261 4.612 (1.249-17.029), 0.022
Combined Obesity
Male gender -1.417 0.62 5.215 0.242(0.072-0.818),0.022 0.272
Isolated General Obesity
Age 0.034 0.016 4.619 1.034(1.003-1.0660, 0.032 0.253
Overweight
Sedentary -1.369 0.585 5.47 0.254(0.081-0.801),0.019 0.122
Golla
General Obesity
Age 0.046 0.017 7.647 1.047(1.013-1.082),0.006 0.318
Primary school education 1.195 0.539 4,918 3.303(1.149-9.496),0.027
Secondary school education 0.89 0.426 4.371 2.436(1.057-5.613), 0.037
Abdominal Obesity
Age 0.036 0.016 5.204 1.037(1.005-1.069),0.023 0.272
Male gender -1. 259 0.614 4.203 0.284(0.085-0.946),0.040
Combined Obesity
Age 0.06 0.022 7.211 1.061(1.016-1.109),0.007 0.382
Income level of Rs.18000 -30000
Isolated General Obesity 1.291 0.644 4.019 3.637(1.029-12.849), 0.045
Primary education 2.187 1.088 4.037 8.906(1.055-75.188),0.045 0.277
Secondary education
Isolated Abdominal Obesity 1.785 0.82 4.736 5.960(1.194-29.749),0.030
Male gender
Overweight -3.131 1.083 8.362 0.995(0.957-1.035),0.004 0.259
Businessmen 1.613 0.678 5.654 5.019(1.328-18.971),0.017 0.175
Government employee 1.915 0.627 9.32 6.790(1.985-23.22)
Income group of Rs.18-30,000 1.224 0.51 5.941 3.468(1.276-9.427),0.015
Mediga General Obesity
Income level of Rs. 6000-18000 -2.024 0.652 9.638 0.132(0.037-0.474), 0.002 0.273
Abdominal Obesity
Male gender -0.2635 0.996 7.002 0.072(0.010-0.505), 0.008 0.296
Age 0.084 0.023 12.692 1.087(1.038-1.138)
Income level of Rs.6000-18000 -2.142 0.815 6.902 0.117(0.024-0.580)
Combined Obesity
Age 0.078 0.031 6.394 1.081(1.018-1.148) 0.292
Isolated Abdominal Obesity
Male gender -6.923 2.439 8.054 0.001(0.000-0.117),0.005 0.33
Sedentary -2.671 1.191 5.025 0.069 (0.007-0.715),0.025
Income group of Rs.6000-18000 -3.373 1.373 6.03 0.034 (0.002-0.506), 0.014
Overweight
Age 0.036 0.018 4.083 1.036 (1.001-1.073),0.043 0.121

Source: Authors
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found to be significantly associated with overweight
(Table 4).

DISCUSSION

A significantly higher mean age in women
than men was observed in Reddies. The age
details were recorded after enquiring about the
women participants. Age relevant documents
were not verified to confirm their age. Among
Reddies, 33 percent of women were non-liter-
ates. It is possible that they have informed their
age details useful for administrative purposes
as eligibility for most of the welfare schemes is
based on the age criteria in Andhra Pradesh.
Higher mean WC in men than women and higher
mean BMI in women than men were observed in
the present study also reported in earlier stud-
ies (Kumari et al. 2019; Gogoi and Saraswathy
2020; Shrestha et al. 2021).

The results of the present study showed no
significant difference in the prevalence of differ-
ent measures of obesity between Reddy and
Golla caste populations. Significantly higher pro-
portion of Golla (22.66%) showed overweight
than Reddy (20%) and Madiga (8.3%) (P=0.000)
participants. This may be due to the presence of
higher percent of Golla (22.66%) participants in
the BMI category of 23-25Kg/m?. Lower preva-
lence of overweight in Madiga than Golla may
be due to higher proportion of participants who
were unemployed (60%) and belonged to lower
income group (51.66%). Significantly higher
prevalence of different types of obesity (gener-
al, abdominal, combined, and isolated abdomi-
nal obesity) was observed in Reddy and Golla
caste populations when compared to the Madi-
ga caste which may be due to higher BMI and
WC, absence of heavy physical activity and high-
er income and suggest their higher risk of devel-
oping obesity. In the researchers’ earlier study
also significantly lower prevalence of abdominal
obesity in Madiga when compared to the Reddy
population was observed (Rao et al. 2018).

In developed countries, a higher prevalence
of obesity was associated with low socioeco-
nomic status whereas in developing countries
positive association was observed between obe-
sity and socio-economic status (Bhurosy and
Jeewon 2014). Using National Family Health Sur-
vey data Corsi and Subrmanian (2019) showed
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that 70-90 percent of the population burden of
obesity is distributed in higher socio-economic
groups of India. In the present study also like in
developing countries higher prevalence of dif-
ferent measures of obesity was noticed in both
upper (Reddy) and backward (Golla) caste pop-
ulations than the scheduled caste population
(Madiga) which may be due to higher income and
higher educational status in both upper and back-
ward caste population than the scheduled caste
population. It was reported that Indians belong-
ing to high socio-economic groups consume high
calories and fat rich diet and involve in less vig-
orous activity than people from low socio-eco-
nomic groups leading to a higher prevalence of
obesity (Siddiqui and Donato 2016). The research-
ers have not collected data on the dietary intake
of the participants to justify this observation but
the percentage of Madiga participants involved
in heavy physical activity was significantly high-
er than the Reddy and the Golla populations.

A positive association between national in-
come and obesity and overweight was observed
(Mendez et al. 2005). In pooled populations (men
+women) of all caste populations), a significant
correlation of income with abdominal, isolated
general, and isolated abdominal obesity (p<0.01)
and combined obesity (p<0.05) was observed in
bivariate correlation analyses. In Reddies, in-
come was found to be significantly correlated
with general, combined, and isolated general
obesity (p<0.01). In Golla, income was correlat-
ed with overweight and isolated general obesity
(p<0.01), whereas in Madiga, general, abdomi-
nal, and isolated general obesity (p<0.01) showed
a significant association with income. These re-
sults suggest a differential association of income
with different measures of obesity.

In low-income countries, positive associa-
tion between education with obesity, whereas in
high-income countries, this association was found
to be reversed (Monteiro et al. 2004; Devaux et al.
2011; Cohenetal. 2013; Venkatrao et al. 2020). In
pooled caste populations of the present study,
education was found to be positively associat-
ed with overweight (p<0.01) and negatively as-
sociated with abdominal and isolated abdomi-
nal obesity (p<0.05) in bivariate correlation anal-
yses. When the association of education with
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different measures of obesity was analysed us-
ing bivariate correlation analyses in individual
pooled caste populations, the following results
were found. In Reddies, education was inverse-
ly associated with abdominal obesity (p<0.05)
only. In Golla, education was positively associ-
ated with overweight (p<0.05) and inversely with
abdominal and isolated abdominal obesity
(p<0.01). In Madiga, no association of educa-
tion with any measures of obesity was observed.
With respect to education, both Golla and Red-
dy populations showed a negative association
with abdominal and isolated abdominal obesity.

A lower likelihood of overweight and obesi-
ty with increased educational and income level
was observed among women and in men, it was
found to be reverse (Siddiqui and Donato 2016).
In a nationwide randomized cluster sample sur-
vey, a higher percentage of obesity was observed
in highly educated than non- educated (Ven-
katrao et al. 2020). In this study, in pooled popu-
lations (all caste populations) of men, the prev-
alence of general (p<0.01), combined and isolat-
ed general obesity (p<0.05) significantly in-
creased from non-literates to secondary educa-
tion in chi-square analyses. In the case of women,
no such trend was observed.

In Reddies and Golla, neither in men nor in
women, no significant association of education
(lower or higher) with different measures of obe-
sity was observed. In Madiga, general (p<0.01),
combined, isolated general obesity (p<0.05), sig-
nificantly increased with educational status in
only men but not in women. In pooled popula-
tions and in Reddies, no significant association
of income (lower or higher level) with different
measures of obesity was observed. In Golla,
abdominal obesity and overweight (p<0.05) sig-
nificantly increased with increasing levels of in-
come whereas in Madiga, general obesity, over-
weight, and isolated general obesity (p<0.01),
significantly increased with increasing levels of
income in men but not in women. These results
also suggest a differential role of socio-economic
status with different measures of obesity. Policy
addressing obesity should incorporate the growing
importance of socio-cultural and spatial contextual
factors impacting health behaviours (Siddiqui and
Donato 2016).
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Without regard to caste population, a higher
prevalence of abdominal obesity than other
types of obesity was observed in all caste pop-
ulations and this may be due to their higher pre-
disposition to abdominal obesity and accu-
mulation of visceral fat as reported earlier in gen-
eral populations of India (Pradeepa et al. 2015;
Shrestha et al. 2021; Noopur et al. 2022) and ob-
served in other caste populations (Hazarika and
Sengupta 2015; Kumari et al. 2019; Gogoi and
Saraswathy 2020). Similarly, a higher prevalence
of isolated abdominal obesity was observed than
isolated general obesity in all pooled (men +wom-
en) caste populations of the present study as ob-
served in the available studies on general popula-
tions of India (Pradeepa et al. 2015; Deepa et al.
2009).

Studies conducted on heterogeneous gen-
eral populations of India showed the prevalence
of general obesity in 38.4 percent of men and
36.2 percent of women (National Family Health
Surveys, 2005-2006, 2015-2016) (Vermaetal. 2021)
and 38.67 percent in men and 41.88 percent in
women (Nationwide randomized cluster sample
survey, Venkatrao et al. 2020). Prevalence of gen-
eral and abdominal obesity ranged from 11.8 -
31.3 percent in men and 16.9 -36.1 percent in
women in four state studies (Pradeepa et al. 2015).
In the present study, general obesity ranged from
5 percent in Madiga; 13 percent in Golla, and 15
percent in Reddy men, and in females it ranged
from 13 percent in Madiga; 22 percent in Golla
and 27 percent in Reddy. The total general obe-
sity ranged from 9 percent (Madiga), 21 percent
(Reddy), and 22 percent in Golla while the total
abdominal obesity ranged from 11 percent (Ma-
diga), 24 percent in Reddy, and 25 percent in
Golla. The rising obesity in India is attributed to
the lower physical activity, rising urbanization,
more use of mechanized transport, increased
availability and consumption of processed, en-
ergy dense and nutrient poor diets, spending
more time on watching television and urbaniza-
tion of rural spaces (Pradeepa et al.2015; Siddqui
and Donato 2016; Aiyar et al. 2021).

Male gender was found to be inversely as-
sociated with general, abdominal, and combined
obesity in Reddy and with abdominal obesity in
all caste populations of the present study. In all
caste populations, a lower prevalence of gener-
al, abdominal, and combined obesity was ob-
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served in men than women in the present and is
in agreement with other studies (Pandey et al.
2013; Pradeepa et al. 2015; Reddy et al. 2019; Ku-
mari et al. 2019; Gogoi and Saraswathy 2020). The
higher prevalence of different measures of obesity
in women than men may be due to the physiolog-
ical changes at puberty, pregnancy, post-pregnancy
and menopause, contraceptive use, different cut-
off values used for abdominal obesity, diet, socio-
economic factors, socio-cultural beliefs, degree of
urbanization and low physical activity (Gouda and
Prusty 2014; Al Kibriya et al. 2019; Prasad et al.
2020).

Analyses of predictors for different mea-
sures of obesity in caste populations showed
common and specific factors for each type of
obesity. Male gender was found to be inversely
associated with general, abdominal, and com-
bined obesity in Reddy, and with isolated ab-
dominal obesity in Golla and Madiga and a com-
mon variable associated with abdominal obesi-
ty in all caste populations. Inverse association
of male gender with different measures of obesi-
ty suggests either protection of this gender from
general, abdominal, isolated abdominal obesity,
and combined obesity or due to their higher per-
cent the in non-obese category which needs to
be confirmed in longitudinal studies.

Low income was found to be inversely asso-
ciated with abdominal obesity in Reddy; with
general, abdominal, and isolated abdominal obe-
sity in Madiga, and middle income with com-
bined obesity and overweight in Golla partici-
pants. Low educational levels in Golla with gen-
eral and isolated general obesity and with farm-
ing in Reddy were found to be specific for general
obesity.

Age was found to be the common risk factor
for general, abdominal, and combined obesity in
Golla; for abdominal and combined obesity and
overweight in Madiga participants; and for iso-
lated general obesity in Reddies. Four States
study, carried out on heterogeneous populations
of India by Pradeepa et al. (2015) reported that
age was significantly associated with abdomi-
nal and combined obesity. Increased obesity
with age was observed in other studies also (Das
etal. 2019; Venkatrao et al. 2020; Sarvottam et al.
2020) Further, female gender, diabetes, hyper-
tension, physical inactivity, and urban residence
were found to be significantly associated with
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general, abdominal and combined obesity. In the
present study, the researchers have not collect-
ed information on hypertension and diabetes
from the participants. In contrast to Pradeepa et
al. (2015), age was associated with general, ab-
dominal, and combined obesity in Golla, with
isolated general obesity in Reddies and in the
case of Madiga with abdominal and combined
obesity. The observations made in the present
study are in agreement with an earlier study
(Pradeepaetal. 2015). In the present study, age,
gender and socio-economic (education, occu-
pation, and income), and behavioral (physical
activity) variables were found to be the signifi-
cant predictors of different types of obesity.
Vermal et al. (2021) in heterogeneous popula-
tions observed that older age, urban living, high-
er education, marital status, and richest wealth
quantile, were the significant predictors of over-
weight/general obesity. In the present, only Golla
age and lower educational levels and low in-
come in Madiga were significantly associated
with general obesity. Association of marital sta-
tus with general obesity was not observed in
any caste population like this study. To the best
of the researchers knowledge, no new study is
available on different measures of obesity ex-
cept Pradeepa et al. (2015) therefore the research-
ers could not compare their results with any other
study.

To know whether there is a differential sus-
ceptibility to different measures of obesity among
caste populations, the researchers performed
bivariate logistic regression analyses using each
measure of obesity as the dependent variable
and each caste population (men + women) as an
independent variable. The results of the analy-
ses revealed that higher Odds of developing
general (standardized beta (B)= 0.969,0dds ra-
tio (OR)=2.632 Vs. B=0.735, OR=2.08), combined
((B=0.991, OR=2.69 Vs. B=0.694, OR=2.00) and
isolated general obesity (B=0.991, R=2.69 Vs.
B=0.626, OR=1.87) was observed among Red-
dies than Golla participants (p<0.01), in contrast,
higher Odds of developing abdominal (B=0.886,
OR 2.60 Vs B=0.886,0R=2.42) and isolated ab-
dominal obesity (B=0.880, OR 2.41 Vs B=0.517,
OR=1.67) and overweight (B=1.17, OR=3.22 V5.
B=1.01, R= 2.75) (data not showed) was found
among Golla than Reddies (p<0.01) in bivariate lo-
gistic regression analyses. These observations
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Table 5: Prevalence of general and abdominal obesity in available caste populations of India

S. Caste Place Gender General General Abdo-  Abdominal Reference
No. obesity obesity minal obesity obesity
criteria preva- obesity criteria prevalence
BMI lence criteria (%)
(Kg/m2) (%)
1.  Reddy Chittoor Men BMI>30 4.71* NA NA Venkatramana
District, and Reddy 2002
Andhra Pradesh
2. Bhatia Jaipur Men BMI>25 54 WC>102 cm  34.5 Gupta et al. 2004
Bhatia Jaipur Women BMI>25 69.4 WC>80 cm 55.6 Gupta et al. 2004
3. Aggrawal  Delhi Men BMI>30 20.7 NA NA Gupta and
Baniyas Kapoor 2010
Aggrawal  Delhi Women BMI>30 42.7 NA NA Gupta and
Baniyas Kapoor 2010
4.  Khatri Delhi Men BMI>24.95 24 WHR>0.95 8 Mungreiphy et al.
2012
Khatri Delhi Women BMI>24.95 16 WHR>0.80 24 Mungreiphy et al.
2012
5. Ezvah Thiruvanan- Men BMI>24.95 8 WHR>0.95 0 Mungreiphy et al.
thapuram 2012
District, Kerala
Ezvah Thiruvanan- Women BMI>24.95 4 WHR>0.80 24 Mungreiphy et al.
thapuram 2012
District, Kerala
6. Meiti Manipur Men BMI>30 105.12 NA NA Singh and
BMI>27.5 Dkhar 2013
7.  Kaibarta Lakhimpur Women BMI>25 4.27 WC>72 46.45 Hazarika and
District, Assam Sengupta 2015
8. Koch Lakhimpur Women BMI>25 10 WC>72 52 Hazarika and
District, Sengupta 2015
Assam
9.  Meghawal Udaipur Men BMI>25 1.20 wC 18.30 Gogoi and
Criteria NA Saraswathi 2020
Meghawal  Udaipur Women BMI>25 4.90 wC 27.0 Gogoi and
Criteria NA Saraswathi 2020
10. Gaur Delhi Men NA 41.42 WC, WHR 59.81 Kumari et al. 2019
Brahmin  and NCR Criteria NA  67.12
Gaur Delhi and Women NA 49.46 WC, WHR 89.19 Kumari et al. 2019
Brahmin ~ NCR Criteria NA 83.27
11. Reddy Chittoor Men BMI>25 15 WC>90 cm 12 Present study
District,
Andhra Pradesh
Reddy Chittoor Women BMI>25 27 WC>80 cm  35.33 Present study
District,
Andhra Pradesh
12. Golla Chittoor Men BMI>25 13 WC>90 cm  12.66 Present study
District,
Andhra Pradesh
Golla Chittoor District, Women BMI>25 22 WC>80 cm  37.33 Present study
Andhra Pradesh
13. Madiga Chittoor District, Men BMI>25 5 WC>90 cm 4.66 Present study
Andhra Pradesh
Madiga Chittoor Women BMI>25 13 WC>80 cm  18.00 Present study
District,

Andhra Pradesh

NA: Not available; WC: Waist circumference; WHR: Waist-Hip ratio; cm: centimetre; Kg: Kilogram; m?: Meters in square;
NA: Not available

Note: “Only starred reference includes urban + rural; NCR: National Capital Region

Source: Authors

J Hum Ecol, 80(1-3):11-24 (2022)



OBESITY IN ENDOGAMOUS POPULATIONS OF ANDHRA PRADESH 23

suggest differential susceptibility of caste
groups to different measures of obesity and no
study is available to compare the results of the
present study.

The prevalence of general and abdominal
obesity in different caste populations of India is
compared with the results of the present study
in Table 5. The studies on the prevalence of obe-
sity are available from 2002-2020. The prevalence
of general obesity ranged from 1.20 — 54 percent
in men and from 4-69.4 percent in women. Prev-
alence of abdominal obesity was determined
using waist circumference (WC) and waist-hip
ratio in earlier studies. Different criteria were used
to determine abdominal obesity employing WC.
The prevalence of abdominal obesity ranged
from 0-34.5 percent in men and in women it was
18-55.6 percent. The results of the present study
fall within the range of reported studies. Heter-
ogeneity in the prevalence of general and ab-
dominal obesity in caste populations of this
study and reported evidence to suggest the prev-
alence of different measures of obesity vary in
different populations. The difference in the prev-
alence of general and abdominal obesity in dif-
ferent studies may be due to differences in ge-
netic composition, socio-economic status, and
criteria used to determine obesity.

LIMITATIONS

No sampling method was employed in this
study. The prevalence of different measures of
obesity on caste populations in the present
study is restricted to Chittoor District only due
to time and financial constraints. Due to the lack
of studies on different measures of obesity in the
caste populations the researchers couldn’t com-
pare the results of their study with other studies.

CONCLUSION

A higher prevalence of different measures of
obesity (general, abdominal, combined, and iso-
lated abdominal obesity and overweight) was
observed in women than in men. Susceptibility
to different measures of obesity was found to
be different in caste populations. The prevalence
and predictors of different measures of obesity
were found to vary in each caste population.
Collecting the population specific obesity data
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may be a better choice than clubbing all popula-
tions as one unit because some predictors of
obesity are found to be population specific.

RECOMMENDATIONS

Interventional measures need to be planned
to reduce obesity in women. Prevalence studies
on different measures of obesity need to be car-
ried out in different caste populations of India
to know whether the prevalence and predictors
are the same or different. Factors other than so-
cio-economic and behavioural factors causing
obesity need to be explored in caste popula-
tions to address the obesity epidemic in India.
Population-wise collection of data on obesity
should be initiated in nationally representative
studies conducted by the Government of India
to prepare a policy to reduce the prevalence of
obesity in India given its multi-ethnic composi-
tion. The results of this study suggest that in-
terventions have to be planned using popula-
tion specific measures than global measures to
prevent and reduce obesity and its associated
non-communicable disease burden in the coun-
try. As it is a cross-sectional study, predictors
can be considered causal in nature which needs
to be confirmed in longitudinal studies.
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