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ABSTRACT:

Obesity is a condition in which abnormal or excessive fat accumulation

in adipose tissue impairs health. It is acomplex, multifactorialand largely preventable disease
affectingalong with overweight over a third of the world's population today. If secular
trends continue, by the year 2030, an estimated 38% of the world's adult population would
be overweight and another 20% would be obese. Obesity and its repercussions constitute
an important source of morbidity, impaired quality of life and its complications can have a
major bearing on life expectancy. Considering these issues, the present study highlights
the prevalence of obesity and morbidity among 258 adult Moria Muslim and also tries to
understand the association of obesity with self-reported morbidity. The present study has
observed that self-reported morbidity and obesity were persistently higher among the
females as compared to the males irrespective of the types of morbidities.

INTRODUCTION

Obesity is a condition that develops from a
chronic quantitativeimbal ance between energy intake
and energy expenditure leading in turn to an excessive
accumul ati on of adiposetissueswithin the body (Bray
and Bellanger, 2006). Obesity and its repercussions
constitute an important source of morbidity, impaired
quality of life and its complications can haveamajor
bearing on life expectancy. The health consequences
of obesity increase morbidity and mortality with
significantly increase in health costs. It is also
associated with non-communicable chronic diseases
(NCDs) such as cardiovascular diseases, diabetes
mellitus, hypertension, stroke and osteoporosis
(Krebs et al., 2003; Mishra, 2004). Obesity or
significant overweight can contribute to many
problems in women’s reproductive system like
prol onged or heavy periods, menstrual pain, delayed
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ovulation, infertility, breast cancer and ovarian cancer.

It isbelieved that thechangesin dietary, lifestyle
and lack of physical activity pattern (Prentice, 2006;
Sinhaand Kapoor, 2010) arethemajor factorsfor the
increasing prevalence of obesity or overweight.
Almost 30,000 desths per year are currently attributed
to obesity and with significant increases in its
prevalence, it is projected that obesity will overtake
smoking as the major avoidable cause of premature
death by the year 2030 (Haslam et al., 2006). It has
been estimated that about 1.9 billion (39%) adultsare
overweight, of these over 650 million (13%) are obese
(WHO, 2017). Overweight and obesity are the fifth
leading risk of deaths, resultingin around 2.8 million
deaths of adults globally every year. Obesity is
associated with higher rates of death driven by co-
morbiditiessuch astype 2 diabetes mellitus (T2DM),
dyslipidemia, hypertension, obstructive sleep apnea
(OSA), certain types of cancer, steatohepatitis,
gastroesophageal reflux, arthritis, polycystic ovary
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syndrome (PCOS), and infertility (Had am and James,
2005). Around 44% of the diabetes burden, 23% of
theischaemic heart disease and between 7% and 41%
of certain cancer burdens are attributable to
overweight or obesity (WHO, 2009). Therising burden
of obesity isathreat to both devel oped and devel oping
countries (Rohillaet al., 2014). Although obesity was
once considered to be a problem of the developed
world, today the prevalence of obesity is drastically
increasing in the devel oping countries such asIndia
(Chopraet al., 2002). Several studiesin India have
focussed on the associations between overweight
and obesity with diabetes, hypertension and heart
disease (e.g. Singh et al., 2000; Venkatramana and
Reddy 2002; Mishraet al., 2006; Ahirwar and Mondal,
2019). In a meta-analysis study of 2.88 million
individuals, obesity was observed to be associated
with an increasein mortality rate, with ahazard ratio
of 1.18 (95% Cl, 1.12-1.25) (Hegal et al., 2013).

An individual’s perception is purely subjective
and can beinfluenced by the knowledge, surrounding
environment, culture, economicand social status (Rai
and Agarwal, 2018). The prevalence of obesity is
rapidly spurting due to sedentary lifestyle and
consumption of high caloriefood. According tolatest
National Family Health Survey, the mean body mass
index or BMI ispositively associated with obesity for
popul ations of Arunachal Pradesh, Assam, Manipur,
Meghalaya, Mizoram, Nagaland, Skkimand Tripura
(I'PSand ICF, 2017). Therisksfor non-communicable
diseasesincreaseswith increasesin Body Mass Index
(BMI) (WHO, 2011).

With the above issuesin mind, the present study
attemptsto focuson therelationship between obesity
and self-reported morbidity among the urban adult
MoriaMusliimsof Dibrugarh district, Assam, India.

MATERIALSAND METHODS

The present community based cross-sectional
study was conducted among 258 adult MoriaMudims
(aged 18-70 years) residing in Laluka villagel ocated
inthedistrict of Dibrugarh, Assam, India. TheMoria
isagroup of indigenousMuslims populationsliving
intheBrahmaputraValley of Assam. Theword ‘ Moria’
originated from the beating (mara) of hot brassmetal

to make utensils. They came asinvaders and started
their careersasbraziers. But at the present, majority
of them are engaged in other occupations such as
business and services. This occupational
diversificationisthe result of the coming of stainless
stedl, plastic and machine-made brass utensils. The
Moria Muslims are homogenous as a linguistic
community. Their common language is Assamese.
They had their language known asDuan, in the past.
However only afew of them can speak this language
to some extent today. The numerical strength of the
MoriaMudimsin Dibrugarh town is64,526 which are
4.86% out of the total population (Census of India,
2011). Thehighest concentration of Moriapopulation
is found in Chaulkhowa (10.55% of the total Moria
population) village in Dibrugarh District of upper
Brahmaputravalley.

The village Laluka was selected primarilty
becauseit had a predominance of MoriaMudimsand
that it was easily accessible. A two-stage stratified
random sampling method was used to identify and
includethe participants. In thefirst stage, individuals
belonging to the Moria Muslim population were
identified and thesewerealso verified from theofficial
records. In the second stage, adult Moria Mulim
individual sbelonging to theage group of 18—70 years
were selected. Theageswereverified from theofficial
records. Then 270 Moria adults were approached to
voluntarily participate in the study. Of them 12
individuals refused to take part in the study. Hence
thefinal study samplewas 258 adult MoriaMuslims.

Anthropometic measurementsof height and we ght
were collected following established methods. Height
was measured to the nearest 0.10 cm using an
anthropometer with the subject sanding in the erect
position with the heed oriented in the Frankfort horizontal
plane. We ght was recorded tothe nearest 0.10 kg with
the subject standing motionless on a portablewe ghing
scale. Intra-observer and inter-observer technical errors
of themeasurements(TEM) wereca culated todetermine
theaccuracy of the anthropometric messurementsusng
agandard procedure(Ulijaszek and Kerr, 1999). TheBMI
wascalcul ated from themeasurements. The WHO (2000)
cut-offs have been utilized to assess obesity, based on
BMI (Tablel).
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Table 1. WHO (2000) cut-offs to assess obesity based on BMI

Nutritional Status
Underwei ght

Normal
Overweight:At-risk or Il
preobeseObese 10bese

< 18.50
18.50 — 22.99

Cut off points (BMI kg/m?)

>2323.00 — 24.9925.00 — 29.99>30.00

Risk of co-morbidities
Low (but increase risk of other clinical)
Average
Increase Moderate Severe

Data on morbidity were coll ected based on “ self-
reported illness’ of the information taking into
consideration theti meframe of two-weeks, three-weeks
and four-weeks recall of illness before the survey.
The self-reported symptoms of il Iness were grouped
into different categoriesasfollowed by many studies
(e.g. Strickland and Ulijaszek, ' 93; Sadana, 2000). The
categories are as follows:

1 Cold/respiratory disorders (cough + runny
nose+ headache + fever, fever + cough, cough
alone, swollen glands + cold breathing
problem)

2. Cardiovascular and other problems (Heart
diseases, Diabetes - Type | and Type
[1,hypertension, tuberculos's, Miscelaneous
disorders: sores/boils, fever alone,
chickenpox, malaria, typhoid, scabies,
jaundice, all body pain, osteoarthritis,
rheumatism, headache alone, headache and
weakness, ear problem, don’t know/unknown).

All the dtatistical analysis was done using the
Statistical package for Social Sciences (SPSS). The
testsinclused mean and standard deviation. To assess
differences between males and femalesin respect to
the anthropometric variables, t-test was utilized. A p
value <0.05 has been considered to be statistically
significant.

RESULTS

The anthropometric characteristics (weight and
height) of adult MoriaMuslim malesand femalesare
shown in Table 2. The mean weight of males and
females were 64.83kg + 14.54 and 57.03kg + 12.83
respectively. Among males, the height was 163.57cm
+ 6.11 while height among femal eswas 151.02cm +
5.96 respectively. Using e-test, it was observed that
dtatistical significances existed between themalesand
femalesintermsof height (t-value: 4.57) and weight
(t-value;, 16.61).As generally expected, males are
significantly heavier andtaller than thefemales.

Table 2. Anthropometric characteristics of adult Moria Muslim males and females

Anthropometric Characters MalesN=114 FemalesN=144 t-value
Mean D Mean D

Weight (kg) 64.83 14.54 57.03 12.83 4.57*

Height (cm) 163.57 6.11 151.02 5.96 16.61*

p<0.05*

Table 3 shows the nutritional status according
to BMI categories. 7.75%, 31.78% and 60.47% belong
to underweight, normal and overweight categories.
Itisfound that 7.90% and 33.33% of males belong to
the categories of underweight and normal
respectively and among females, these frequencies
are 7.64% and 30.56% respectively.In table 3, we
have categorized the overweight into three groups
(preobese, obesel and obesell).It is seen that 58.77%
of males and 60.42% of females belonging to the

category of overweight. From the table, it can be
seen that most of the study population falls under
the category of overweight. Among the males,
14.91%, 35.10% and 8.80% fall under the category of
Preobese, Obese | and Obesel| respectively. Among
females, 14.60%, 32.64% and 14.60% fall under the
category of Preobese, Obese | and Obese |1
respectively. The proportion of obese Il category
shows higher among the femal es (14.60%) than that
of their males (8.80%) counterpart.



52 Amir Sohail Khan & Junali Kropi

Table 3. Nutritional status according to BMI (WHO, 2000 cut-offs)
MalesN=114 FemalesN=144TotalN=258

Nutritional status

N % N % N %
Underweight(<18.50kg/m?) 9 7.90 11 7.64 20 7.75
Normal (18.50-22.99 kg/m?) 38 33.33 44 30.56 82 31.78
Overweight (<23.00) 17 14.91 21 14.60 38 14.73
At-risk or Preobese 40 35.10 47 32.64 87 33.72
(23.00 — 24.99 kg/m?) 10 8.80 21 14.60 31 12.02

Obese | (25.00 — 29.99 kg/m?)
Obese |1 (>30.00 kg/m?

Thenext table (Table4), showsthe proportion of
reported morbidity of adult MoriaMudim malesand
females. It is observed from the table that males
(12.28%) have a higher proportion of cold and
respiratory disorders than cardiovascular and other
problems. On theother hand, 9.03% of females show

the proportion of cold and respiratory disorders and
5.56% shows cardiovascular and other problems. From
thetable, it isal so observed that the proportion of cold
and respiratory disorderswas higher anong malesthan
females. However, the proportion of overall morbidity
ishigher in females(12.50%) than males(7.89%).

Table 4. Self-reported morbidity of adult Muslim males and females

Self-reported morbidity

MalesN=114 FemalesN=144TotalN=258

N % N % N %
Cold and respiratory 14 12.28 13 9.03 27 10.47
disorderCardiovascular 7 6.14 8 5.56 15 5.81
and other problemsOverall 9 7.89 18 12.50 27 10.47

morbidity*
*Based on those who reported atleast one type of morbidity

The prevalence of overweight (Pre-obese, Obese
| and Obese I1) according to self-reported morbidity
is depicted in Table 5. It is observed from the table
that there were no cases reported for cold and
respiratory disorder in both the males and females
bel onging to the Pre-obese category. It is observed
that 13.16% havereported for cardiovascular and other
problemsand 10.53% for overall morbidity in both the
sexes. The percentage of reported morbidity was
higher in females (28.60%) than males (17.73%)). Itis
observed from the tablethat the preval ence of Obese
| according to self-reported in both the sexes was
associated with cold and respiratory disorders
(11.50%), cardiovascular and other problems (5.75%)
and overall morbidity (13.80%) respectively. The

prevalence of Obese | according to self-reported
morhbidity was higher anong males(37.50%) than their
females (25.54%). It has been also observed that the
prevalence of Obese Il according to self-reported
morbidity in both the sexeswere associated with cold
and respiratory disorders (3.22%), cardiovascular and
other problems (6.45%) and overall morhidity (16.13%)
respectively. However, no males have reported
suffering from cold and respiratory disorder whereas,
4.76% of femal eshavereported the same. Itisfurther
observed that the prevalence of reported morbidity
washigher in females(19.05%) than males(10.00%).
Theoverall incidence of Obesity |1 according to self-
reported morbidity was however found to be higher
among femalesthan themales.

Table 5. Prevalence of overweight (Preobese, Obese | and Obese I1) with self-reported morbidity.

Pre-obese
Self-reported morbidity Males N=17 Females N=21 Total N=38
N % N % N %
Not Reported Reported Cold and respiratory 14 82.40 15 71.43 29 76.32
disorderReported Cardiovascular and other - - - - - -
problemsReported Overall morbidity* 21 11.80 3 14.30 5 13.16
1 5.90 3 14.30 4 10.53
Obese |
Self-reported morbidity Males N=40 Females N=47 Total N=87

Contd....
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N % N % N %
Not ReportedReported Cold and respiratory 25 62.50 35 74.47 60 69.00
disorderReported Cardiovascular and other 6 15.00 4 8.51 10 11.50
problemsReported Overall morbidity* 3 7.50 2 4.26 5 5.75

6 15.00 6 12.77 12 13.80

Obese 11

Self-reported morbidity Males N=10 Females N=21 Total N=31

N % N % N %
Not ReportedReported Cold and respiratory 8 80.00 15 71.43 23 74.20
disorderReported Cardiovascular and other - 1 4.76 1 3.22
problemsReported Overall morbidity* 1 10.00 1 4.76 2 6.45

1 10.00 4 19.05 5 16.13

*Based on those who reported atleast one type of morbidity

DISCUSSION

Much of the inertia in addressing obesity and
morbidity can be attributed to the prevailing and
persistent framing as a matter of personal
responsibility. In reality, obesity hasbeen rootedina
complex web of genetic, physiological, psychosocial
and environmental factors requiring systems-level
action. Also, the complex drivers of fat-mass
regulation are not widdy understood by health-care
professionalsnor included in most medical curricula
or public-health training. Addressing obesity as a
chronic diseaserequires understanding the biological
regulation of food intake and the physiological
mechanisms that control the regulation of fat mass.
Even modest weight lossimproves glycaemia, blood
pressure, lipids, mohility, and quality of life, benefits
that do not requireareturn to so-called normal BMI
(Berthoud et al., 2017).

Increased energy availahility in contemporary
Indian population resultsin rapid secular increases
in BMI and obesity (Popkin et al., 2001; Deepaet al.,
2009; Bhardwaj et al., 2011). It can be observed from
the present study that 60.47% of the individuals
studies fell under the category of overweight (Pre-
obese, Obese | and Obese 11). As expected, males
weresgnificantly heavier andtaller than females. Itis
observed that 58.77% of malesand 60.81% of females
bel onged to the category of overweight (Pre-obese,
Obese | and Obese II). The overall prevalence of
obesity or overweight was observed to be higher
among female which is consi stent with the study of
Fi-Sunyer (1994).

According to WHO (2014), obesity has been
increasingin al countries. The worldwide prevalence

of obesity nearly doubl ed between 1980 and 2014 with
39% of adults aged 18 years and older (38% of men
and 40% of women) being overweight. In 2014, 11%
of men and 15% of women worldwide were obese.
Thus, morethan half abillion adults worldwide are
classed as obese. Various non-communicable diseases
aretheresults of excessbody fat accumulation which
give rise to serious health consequences such as
cardiovascular disease, type-2 diabetes,
hypertension,osteoarthritis as reported by the
population under study. Hormonal imbalance and
polycystic ovary syndrome (PCOS) can also result
from excess body fat (Popkin, 2012; Ranjani et al.,
2014; Kdishadi et al., 2015; Pozzaand Isidori, 2018;
Debnath et al., 2018).

The term “diabesity” is used to describe the
overlap between T2DM and obesity (Dixon, 2009).The
long-term complications of T2DM include
cardiovascular diseases (CVD), stroke, peripheral
vascular diseases (PVD), retinopathy, nephropathy,
neuropathy (Riobo, 2013).The prolonged exposureto
obesity leads to worsening of cardiac function and
larger ventricular mass(Brassard, 2007), whileleft atrial
dilatation and systolic dysfunction may also develop
(Lakhani and Fein, 2011). Obesity is considered
neither as one of theWHO'sfive major NCDsnor as
one of thefive NCD risk factors, and so it might not
be systematically included in national NCD strategies
based on WHO'’s a framework. Failure to tackle
commercial determinants of health or to include
obesity in comprehensive packages of health care
also contribute to the growing toll of childhood
obesity which isathreat for the future generation.

Similarly, obese patientsal soreported being 3.5
times more likely to have hypertension, while 60%-
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70% of hypertension in adults may beattributable to
adiposity (Kotchen et al., 2008). The growing
incidences of CVDs and NCDs were also reported
from Kerala, Tamil Nadu, Punjab and West Bengal .
The prevalence of self-reported morbidity nearly
doubled from 55 t0 98 per 1000 popul ationsindividuals
within two decadesi.e. 1995-2014. Assam reported
the highest prevalence of infectious diseases in the
first two consecutive rounds (22 and 28 per 1000
individual srespectively) from among themajor states
in India. However, in thelast round of NSS, Assam
reported a lower level of prevalence (13 per 1000
individuals) (Paul and Singh, 2017).

Salf-reported morbidity substantially increased in
both male and femal e popul ation. However, theincrease
was steadily higher among femalesascomparedtomales
which are cond stent with the present sudy. Infectious
disease, CVDs, NCDs, and disahility increased dradticaly
within two decades, of which, CVDsincreased by seven
times, disability increased by four times and both
infectious diseasesaswell asNCDsincreased by nearly
threetimes (Paul and Singh, 2017).

In the present study, 5.87% of the MoriaMudims
havereported for cardiovascular and other problems. It
revealsthat 10.47% reported for bath cold and respiratory
disorder and overall morbidity in both thesexes. -‘Even
though the present study reveal s the prevalence of cold
and respiratory disorders being higher among males
(12.28%) than the femal es (9.03%). The percentage of
overdl reported morhbidity washigher in femal es(28.60%)
than males (17.73%) in the present study.

The results of the present study is consistent
with data showing that BMI increases were associated
with arisk of diabetes, the metabolic syndrome, and
cardiovascul ar disease (Bhargavaet al., 2004; Wells
et al., 2016). It might be duetothe relatively higher
ratio of fat tolean massfor any given level of BMI as
theIndian population accumul ate a higher metabolic
load when their BMI increases. Thusin the present
study, it has been observed that self-reported
morbidity and obesity was persistently higher among
thefemal e population as compared to mal e popul ation
irrespective of the types of morbidities.

CONCLUSON

Although this study provides a glance at the
association between obesity and morbidity, the

findingsneed to betaken in light of afew limitations
such assamplesize. In general, salf-reported morbidity
may be under-reported (Sundararaman and
Muraleedharan, 2015) but itisalso likely over-reported
among the health-conscious and educated
respondents. As the study is based on self-reports,
potential reporting biases were possible there.
Morhidity of overweight and obesity are substantial
and should prompt further attention towardstheneed
for appropriate weight management in health care
among these Moria Mudims. Appropriate programmes
should incorporate medical and population health
training, and should include professional
development in evidence-based clinical obesity
management and policy.

ACKNOWLEDGEMENT

The authors are grateful to the Moria Muslims
residingintheLalukavillageof Dibrugarh district for
their help and co-operation. The help of the
Department of Anthropology, Dibrugarh University
isalso acknowledged.

REFERENCESCITED

Ahirwar, R. and P. R. Mondal. 2019. Prevalence of Obesity
in India: A Systematic Review. Diabetes & Metabolic
Syndrome. Clinical Research and Reviews, 13(1):318-
321.

Berthoud, H. R., H. Munzberg and C. D. Morrisonn. 2017.
Blaming the Brain for Obesity: Integration of Hedonic
and Homeostatic Mechanisms. Gastroenterology,
152(7): 1728-1738.

Bhardwaj, S., A. Misra, R. Misra, K. Goel, S. P. Bhatt, K.
Rastogi, N. K. Vikram and S. Gulati. 2011. High
Prevalence of Abdominal, Intra-Abdominal and
Subcutaneous Adiposity and Clustering of Risk Factors
Among Urban Asian Indians in North India. PLoS One,
6(9):€24362.

Bhargava, S. K., H. S. Sachdev, C. H. Fall, C. Osmond, R.
Lakshmy, D. J. Barker, S. K. Biswas, S. Ramji, D.
Prabhakaran and K. S. Reddy. 2004. Relation of Serial
Changes in Childhood Body Mass Index to Impaired
Glucose Ttolerance in Young Adulthood. New England
J. Med., 350(9):865-875.

Brassard, P, S. Legault, C. Garneau, P. Bogaty, J. G. Dumesnil
and P. Poirier. 2007. Normalization of Diastolic
Dysfunction in Type 2 Diabetics After Exercise Training.
Medicine  and Science  in Sports  and
Exercise, 39(11):1896-1901

Bray, G. A. and T. Bellanger. 2006. Epidemiology Trends and
Morbidities of Obesity and the Metabolic



Obesity and morbidity among Moriamuslims 55

Syndrome. Endocrine, 29(1):109-118.

Census of India. 2011. Provisional Population Totals Paper
1 of 2011 Series 19 (Assam). Office of the Registrar
General & Census Commissioner, Ministry of Home
Affairs, Government of India, New Delhi.

Chopra, M., S. Galbraith and I. Darnton-Hill. 2002. A Global
Response to a Global Problem: The Epidemic of
Overnutrition. Bulletin of the World Health
Organization, 80(12):952-958.

Debnath, S., N. Mondal and J. Sen. 2018. Prevalence of
Double Burden of Malnutrition Among Indian Children.
In: N. Mondal, K. Bose and J. Sen (Eds). Malnutrition:
A Double Burden. B. R. Publishing Corporation, pp:312-
332.

Deepa, M., S. Faroog, R. Deepa, D. Manjula and V. Mohan.
2009. Prevalence and Significance of Generalized and
Central Body Obesity in an Urban Asian Indian
Population in Chennai, India (CURES: 47). Euro. J.
Clin. Nutr., 63(2):259-267.

Dixon, J. B. 2009. Obesity and Diabetes: The Impact of
Bariatric Surgery on Type-2 Diabetes. World Journal of
Surgery, 33(10):2014-2021.

Flegal, K. M., B. K. Kit, H. Orpana and B. |. Graubard. 2013.
Association of All Cause Mortality with Overweight
and Obesity Using Standard Body Mass Index Categories:
A Systematic Review and Meta Analysis. JAMA.,
309(1):71-82.

Haslam, D. W. and W.P. James. 2005. Obesity. Lancet,
366(9492):1197-1209.

Hadam, D. W., N. Sattar, and M. Lean. 2006. ABC of Obesity.
Obesity-Time to Wake Up. British Medical Journal,
333(7569):640-642.

International Institute for Population Sciences (I1PS) and
ICF. 2017. National Family Health Survey (NFHS-4)
2015-16: India. Mumbai: IIPS.

Kelishadi, R., P Mirmoghtadaee, H. Najafi and M. Keikha.
2015. Systematic Review on the Association of
Abdominal Obesity in Children and Adolescents with
Cardio-,Mtabolic Risk Factors. J. Res.Med. Sci.,
20(3):294-307.

Kotchen, T. A., C. E. Grim, J. M. Kotchen, S. Krishnaswami,
H. Yang, R. G. Hoffmann and E. L. McGinley 2008.
Altered Relationship of Blood Pressure to Adiposity in
Hypertension. Am. J. Hyperten., 21(3):284-289.

Krebs, N. F., M. S. Jacobson and American Academy of
Pediatrics Committee on Nutrition. 2003. Prevention
of Pediatric Overweight and Obesity. Pediatrics,
112(2):424-430.

Lakhani, M. and S. Fein. 2011. Effects of Obesity and
Subsequent Weight Reduction on Left Ventricular
Function. Cardiology in Review, 19(1):1-4.

Mishra, V. 2004. Effect of Obesity on Asthma Among Adult
Indian Women. Int. J. Obesity, 28(8):1048-1058.

Mishra, V., F. Arnold, G. Semenov, R. Hong and A. Mukuria.
2006. Epidemiology of Obesity and Hypertension and

Related Risk Factors in Uzbekistan. Euro. J. Clin. Nutr.,
60(12):1355-1366.

K. and J. Singh. 2017. Emerging Trends and Patterns
of Self Reported Morbidity in India: Evidence From
Three Rounds of National Sample Survey. J. Health
Popul. Nutr., 36:32

Pi-Sunyer, F. X. 1994. Obesity. In: m. E. Shils, J.A. Olsen and
M. Shilke (Eds). Modern Nutrition in Health and
Diseases. Lea and Febiger, Philadelphia. pp.984-1006.

Popkin, B. M., L. S. Adair and S. W. Ng. 2012. Global
Nutrition Transition and the Pandemic of Obesity in
Developing Countries. Nutrition Reviews, 70(1):3-21.

Popkin, B. M., S. Horton, S. Kim, A. Mahal and J. Shuigao.
2001. Trends in Diet, Nutritional Status, and Diet-
Related Noncommunicable Diseases in China and India:
The Economic Costs of the Nutrition Transition.
Nutrition Reviews, 59(12):379-390.

Pozza, C. and A. M. Isidori. 2018. What's Behind the
Obesity Epidemic. In: A. Laghi, and Rengo, M. (Eds)
Imaging in Bariatric Surgery. Springer, Cham. pp. 1-8.

Prentice, A. M. 2006. The Emerging Epidemic of Obesity in
Developing Countries. Int. J. Epidemiol., 35(1):93-99.

Rai, N. and S. Agarwal. 2018. State of Morbidity in India:
Evidences From IHDS Data. Economic Development of
India, 1(1):223-244.

Ranjani, H., R. Pradeepa, T. S. Mehreen, R. M. Anjana, K.
Anand, R. Garg and V. Mohan. 2014. Determinants,
Consequences and Prevention of Childhood Overweight
and Obesity: An Indian Context. Ind. J. Endocrinol.
Metab., 18(Suppl S1):17-25.

Riobo, S. P. 2013. Obesity and diabetes. Nutricion
Hospitalaria, 28Suppl 5:138-143.

Rohilla, R., M. Rajput, J. Rohilla, M. Malik, D. Garg and M.
Verma. 2014. Prevalence and Correlates of Overweight/
Obesity Among Adolescents in an Urban City of North
India. J. Fam. Med. Prim. Care, 3(4):404-408.

Sadana, R. 2000. Measuring Reproductive Health: Review of
Community Based Approaches to Assessing Morbidity.
Bull. World Health Organisation, 78(5): 640-654.

Singh, R. B., R. Beehom, S. P Verma, M. Haque, R. Singh, A.
S. Mehta, A. K. De, S. Kundu, S. Roy, A. Krishnan, H.
Simhadri, N. B. Paranjpe and N. Agarwal. 2000.
Association of dietary factors and other coronary risk
factors with social class in women in five Indian cities.
Asia Pacific J. Clin. Nutr., 9(4):298-302.

Sinha, R. and A. K. Kapoor. 2010. Cultural Practices and
Nutritional Status Among Premenopausal Women of
Urban Setup in India. The Open Anthropol. J., 3:168-
171.

Strickland, S. S. and S. J. Ulijaszek. 1993. Body Mass Index
Aging and Differential Reported Morbidity in Rural
Sawarak. Euro. J. Clin. Nutr., 47(1):9-19.

Sundararaman, T. and V. Muraleedharan. 2015. Falling Sick
Paying the Price. Economic and Political Weekly, 33:17-
20.

Paul,



56 Amir Sohail Khan & Junali Kropi

Ulijaszek, S. J. and D. A. Kerr. 1999. Anthropometric

Measurement Error and the Assessment of Nutritional
Status. British J. Nutr., 82(3):165-177.

Venkatramana, P. and P. C. Reddy. 2002. Association of
Overall and Abdominal Obesity With Coronary Heart
Disease Risk Factors: Comparison Between Urban and
Rural Indian Men. Asia Pacific J. Clin. Nutr. 11(1):66-
71.

Wells, J. C. K., E. Pomeroy, S. R. Walimbe, B. M. Popkin and
C. S. Yajnik. 2016. The Elevated Susceptibility to
Diabetes in India: An Evolutionary Perspective.
Frontiers in Public Health, 4:145.

World Health Organization. Regional Office for the Western

Pacific. 2000y. The Asia-Pacific Perspective:
Redefining Obesity and its Treatment. Sydney: Health
Communications Australia.

World Health Organization (WHO). 2009.Global Health
Risks: Mortality and Burden of Disease Attributable to
Relected Major Risks. World Health Organization:
Geneva.

—  2011. Global Status Report on Non-Communicable
Diseases 2010. World Health Organization: Geneva.

— 2014. Global Status Report on Non-Communicable
Diseases 2014. World Health Organization: Geneva.

— 2017. Obesity and Overweight: Fact Sheets. World Health
Organization: Geneva.



