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‘ ABSTRACT ’ INTRODUCTION: Obesity is one of the most significant multifactorial non-communicabledisorders that have reached
a pandemic level in present era. Moreover, the cut off for its appropriate definition in different ethnic groups and races
vary greatly. Asperrecent NCD initiative, Tripurareported 1,73,112 cases throughout the state. (www.tripurancd.org) However, there is paucity
of exclusive data regarding the indigenous population, made vulnerable by modern lifestyle. AIM: To assess the association of BMI with blood
pressure and biochemical risk factors for NCDs among the ethnic population of Tripura and to evaluate the role of obesity as a predisposing
factor. METHODS AND MATERIALS: This cross-sectional facility-based study was conducted in the ethnic belt under Kherengbar CHC
employing pre-designed questionnaire, anthropometry and laboratory investigations. Of the 182 ethnic subjects (=30years) from the Tripuri
tribe, 7.8%, 30.7%, 61.4% were in underweight, normal and pre-obese/obese categories respectively. Among the study population with
hypertriglyceridemia (>200mg/dl.) the prevalence of obesity was found to be 78.3%, among hypoalphalipoproteinemic subjects with
HDL<35mg/dl. 55.6% were obese, among systolic (>140mmHg) and diastolic (>*90mmHg) hypertensives, prevalence of obesity was 64.58%
and 66.66% respectively, and among hyperglycemic individuals with RBS>140mg/dL prevalence was 55.2%. RESULTS AND
CONCLUSIONS: This study brings into light that although indigenous populations were once thought to have a leaner body mass and lower
prevalence of hypertension and metabolic disorders than non-ethnic populations, the trend is fast changing owing to societal intermingling and
change in lifestyle. A higher BMI was observed among the ethnic Tripuri tribe of Tripura and also associated with dyslipidemia, hypertension and
hyperglycemia. An increasing prevalence of obesity, hypertension and altered lipid profile among the ethnic population is an indication of the
growing risk of cardiometabolic diseases.

KEYWORDS : Body Mass Index, Ethnic Population, Obesity, Biochemical Risk Factors, Cardiometabolic Disease,
Hypertension, Lipid Profile.
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INTRODUCTION

Of56.9 million global deaths in 2016, 71% accounting for 40.5 million
were due to non-communicable diseases (Global Health Observatory
data). In 2016 itself, 31.5 million deaths (over three quarter) --
occurred in low- and middle-income countries across the world.'46%
of which took placebefore the age of 70 years, affecting the working
age group specifically.” Non communicable diseases are not diseases of
affluence yet their global prevalence are seen to dwarf the large
spectrum of infectious diseases. Almost three-quarters of NCD related
deaths occur in low- and middle-income countries.’Lifestyle variation
among ethnic and rural populations owing to growing urbanization are
associated with adverse NCD risk factors, irrespective of habitat.” A
number of modifiable, non-modifiable and metabolic risk factors are
contributors for non-communicable diseases. The World Health
Organization (WHO) has enumerated the various causes of mortality
being high blood pressure, (13%) tobacco use (9%), high blood
glucose (6%), physical inactivity (6%) followed by overweight and
obesity (5%).*A study conducted in Tripura found Body Mass Index
(BMI) to be a better indicator of cardio-metabolic risk factors for
NCDs, as against other factors in apparently healthy females and
young adults.” A higher percentage of body fat at lower BMI may
indicate increased risk of diabetes and cardiovascular disease.The
mortality rates also increase with increasing degrees of overweight, as
measured by body mass index. Moreover, a WHO expert consultation
concluded after a thorough review that the proportion of Asian people
with a raised risk of cardio-metabolic diseases is substantial at a BMI
lower than the existing WHO cut-off point for overweight (1125 kg/m
%).” To this purpose, 23 kg/m? has been chosen as public health action
pointon the basis of meta-analysis results involving nine Asian
countries and other published works."However, there is paucity of
exclusive data on the indigenous population of north-eastern India,
made vulnerable by modern lifestyle. This cross-sectional facility-

based study was conducted, employing a pre-designed questionnaire
and followed by laboratory investigations, with an objective to assess
the association of BMI with blood pressure and biochemical risk
factors for NCDs among the ethnic population of Tripura and to
evaluate the role of obesity as a predisposing factor. Ethnicity is
complex construct of both social and epidemiological factors such as
health beliefs and health practices and is crucial in determining
pathological risks and exposures.”

METHODOLOGY

This was a facility based cross-sectional study conducted in the
Kherengbar Community Health Centre, which primarily caters to an
ethnic population comprising of the Tripuri tribe of Tripura.
Consecutive subjects attending the out-patient department from
August 2019 to January 2020 were included in the study after informed
consent was obtained by qualified personnel of the Model Rural Health
Research Unit (MRHRU), Tripura. 182 ethnic male and non-pregnant
female between the age group of (30-69) years were included in the
study, neither in immune-compromised state or clinically moribund.
Authorized interviewers of the MRHRU collected specific personal
data which included questions on personal history and demographic
characteristics.Required vital (BP) and anthropological measurements
(height, weight) were drawn from patient on-siteby competent stafts
followed by screening via biochemical testing comprising of the blood
sugar, triglycerides and high density lipoproteins, which were
performed by trained technicians with the aid of a fully automated
clinical chemistry autoanalyser, as per instrument protocol.

Ethical approval

Data confidentiality was maintained and ethical clearance obtained
from the Institutional Ethical Committee of Agartala Government
Medical College and Hospital.
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Statistical analysis

Descriptive data analysis was done and tabulated to present study
population characteristics and results are presented as frequencies,
crude prevalence or population means (SE), standard deviations. A
chi-square test was utilized to examine the association between
hypertension, blood sugar, selected lipid profile determinants and BMI
variables withp-value<0.05 set to denote statistical significance. We
performed all of the analysis using IBM SPSS Statistics 25 software
(2017. Armonk, NY, USA: IBM Corp).

RESULTS

Among the total 182 subjects enrolled in the study, 61.3% had a
BMI>23 (pre-obese/obese) of which 59% were males and 41%
femalesin the obese category.Although 7.8% of entire population had a
BMI<18.5, 42% among the >70years age group were found to be
underweight.A rising trend of BMI with increasing age was observed
and among those with BMI>23kg/m?, the highest proportion of
33.33% was found to be in the (50-59) year age group. (20-29=5%, 30-
39=16%, 40-49=32%). However, there was a decrease thereafter with
only 14% of pre-obese/obese subjects in the >60 year age group. This
can be due to increased morbidity and mortality in the geriatric
population leading to decline in the number. Majority of the study
population and also pre-obese/obese subjects were married (98.03%).
BMI corresponding to pre-obese/obese group was found to be higher
among subjects educated only till high school (28%) and those with no
formal schooling (27%) compared to rest. A reduced BMI was
observed among the lower socioeconomic class with majority of
population in the pre-obese/obese category hailing from upper
socioeconomic class(Upper class=82%, Upper middle=15%,
Middle=3%). The reason for this may be change in lifestyle and impact
of sedentary jobs among the upper socio-economic section of the
ethnic population. (Table-1: Sociodemography)

Table-1: Demographic data of the Tripuri tribe in relation to BMI

Variable BMI<18.5 |(BMI=18.5- |BMI>23
Y% (n=14) <23 %(n=57)|%(n=111)

Age in years

e 20-29 1(7.69) 4(7.84) 5(4.90)

e 30-39 0(0.00) 3(5.88) 17(15.68)

e 40-49 1(7.69) 12(23.52) 35(32.35)

* 50-59 3(23.07) 15(29.41) 36(33.33)

+ >60 8(61.53) 17(33.33) 14(13.72)

Sex

e Male 7(53.84) 29(56.86) 60(58.82)

» Female 6(46.15) 22(43.13) 42(41.17)

Marital Status

e Married 12 (92.30) (47 (92.15) 108 (98.03)

*  Unmarried 1(7.69) 3(5.88) 2 (1.96)

*  Widower 0(0.00) 1(1.96) 0(0.00)

Education

»  No formal schooling|8(61.53) 18(33.33) 21(19.60)

e <Primary 3(23.07) 5(9.80) 6(5.88)

e Primary 1(7.69) 11 (19.60) 19 (17.64)

»  High school 1(7.69) 14 (25.49) 34 (31.37)

» Secondary school |0 (0.00) 2(3.92) 8(7.84)

*  College/University |0 (0.00) 3(7.84) 16 (14.70)

» Post-graduation 0 (0.00) 0(0.00) 3(2.94)

Socioeconomic status

«  Upper class 8 (66.66) 30 (65.21) 77 (81.91)

e Upper middle class |4 (25) 11 (23.91) 14 (14.89)

»  Middle class 1(8.33) 3(6.52) 3(3.19)

*  Lower middle class [0 (0.00) 2(4.34) 0(0.00)

«  Lower class 0 (0.00) 0 (0.00) 0 (0.00)

Numbers in parentheses show percentage;

Table-2(I), (ii): Distribution of subjects in different categories of
BMI and BP.

Table-2(I)

BP (Systolic) in mm. of Hg|<18.5 18.5-22.9 [>=23

<120 (18.6%) 10.5% (3)  [47.4% (15) |42.1% (13)
120-129 (11.76%) 0% 33.3% (6) [66.7% (14)
130-139 (22.55%) 0% (0) 17.4% (7) [82.6% (33)

(Stage 1 HTN)
>140 (47.06%)
(Stage 2 HTN)

12.5% (10) |22.91% (19)[64.58% (54)

Table-2(ii)

BP (Diastolic) in mm. of Hg|<18.5
<80 (15.53%) 6.3% (1) [43.8% (12) |50% (14)
80-89 (32.04%) :Stage 1 3% (1) 27.3% (15) [69.7%(40)
>90 (52.42%) :Stage2 11.11%(10) [22.22%(21)]66.66%(63)
A rising prevalence of systolic (stage 2=47.06%) and diastolic (stage
2=52.42%) hypertension was seen among the ethnic population. An
association of pre-obesity/obesity with stage 1 and stage 2of both
systolic (84% and 65%) and diastolic (69.7% and 66.66%).
hypertension was observed. There was a significant association
between pre-obesity/obesity and development of hypertension.
(Table-2 (i),(ii))

18.5-22.9 |>=23

Table-3: Distribution of subjects in different categories of BMI

and Random Blood Sugar.

RBS <18.5 18.5-22.9 >=23
<140mg/dl. (80%) |7.6% (11) 32.8 (47) 59.7 (86)
>140mg/dl. (20%) |13.8 (4) 31.0(11) 55.2(19)

20% of the total study population had blood sugar level >140mg/dl.
Although majority of subjects with raised blood sugar were pre-
obese/obese, no significant association was observed between BMI
and blood glucose, probably because of the small sample size. (Table-3)

Table-4: Distribution of subjects in different categories of BMI
and Triglyceride.

Triglyceride <18.5 18.5-22.9 >=23
<200 mg/dL (76.8%) [9.8% (13) 35% (48) 55.3 (76)
>200 mg/dL (23.12%)|2.7% (1) 18.91% (7) 78.3% (32)

23.12% among the ethnic study population were found to have a
triglyceride level >200mg/dl.78.3% of this population with
hypertriglyceridemia belonged to the pre-obese/obese group.
Although the prevalence of triglyceridemia was 23.12%, a significant
association was observed in the pre-obese/obese category of the ethnic
study population. (Table-4)

Table-5: Distribution of subjects in diJerent categories of BMI
and HDL.

HDL <18.5 18.5-22.9 >=23
<35mg/dL (61.36%)(3.7% (4) 40% (44) 55.6% (61)
>35mg/dL (38.63%)[5.9% (4) 52.9% (37)  [41.2% (28)

Alowered level of High Density Lipoprotein was seen in 61.36% of the
ethnic study population with 55.6% among the pre-obese/obese group.
Ahigh prevalence of low HDL among the ethnic study group including
more than half of the pre-obese/obese category was observed.

DISCUSSION

In the present study it was found that almost one in every three subjects
among the ethnic study population were in the overweight category
and predisposition to obesity was comparatively higher in males than
females. This maybe the consequence of rise in sedentary jobs among
the ethnic men, whereas the women of the ethnic households have still
maintained their previous lifestyles to an extent, which also involves
tending to personal land and farms along with household chores.
Although majority of the study population had a normal range body
mass index owing to the change in lifestyle and improved nutrition and
healthcare among the ethnic population, a decline was observed in the
geriatric group of age >70years, which maybe due to decrease in body
weight caused by loss of lean body mass."’ A low BMI in elderly is often
an indicator of weight loss and malnutrition. This is a matter of concern
as studies have shown age to be an important modifier in the
association of BMI to mortality in the elderly.""” Significant positive
correlations were observed between BP and BMI with a rising trend of
both systolic and diastolic BP with increasing BMI. Studies have
shown a high preponderance of BMI on the blood pressure levels
which is seen to have an even higher impact than race, ethnicity and
sex.™* Hence the cumulative effect of ethnicity and BMI can be a
strong predictor for both systolic and diastolic hypertension.™"*"”
Chances of high BP were lesser among underweight subjects as
compared to those in the normal BMI category. Overweight subjects
were more likely to have higher BP in all stages of prehypertension,
stage-1 and stage-1I hypertension with more preponderance of stage-I1
among the pre-obese/obese group. This may be due to increased
morbidity and mortality in overweight subjects with stage-II
hypertension which limits the outpatient department visits. A positive
but non-significant correlation was observed between BMI and blood
sugar. Of the 20% ethnic subjects with RBS >140mg/dl, majority were
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in the pre-obese/obese category. This is in alignment with the
numerous studies that have shown obesity to be the most important
modifiable risk factor for Type II diabetes as obesity is known to affect
insulin resistance.™""” However, racial factors and ethnicity may
directly affect the relationship.”* A raised triglyceride level was
observed in 23% of the total ethnic population with 78% among them
corresponding to the overweight category. Hypertriglyceridemia
causes enlargement and proliferation of fatty cells by accumulated
triglycerides in adipose tissues leading to obesity.” Lack of physical
activity and change in dietary habits caused by rapid urbanization can
be the reason for altered triglyceride levels and weight gain. Moreover
increased production of hepatic triglycerides and reduced clearance of
serum triglycerides via peripheral lipolysis leads to increased
adiposity. Decreased removal of triglycerides increases the cholesterol
ester transfer protein mediated lipid exchange. This pathway causes
depletion of cholesterol esters in HDL and enrichment in
triacylglycerol-rich lipoproteins.” Hence these two determinants of
lipid profile are inversely associated to each other.”Similar findings are
observed in this study with majority (55.6%) of the section with
lowered HDL (<35 mg/dL) belonging to the pre-obese/obese group.
The lowering of HDL- cholesterol and rise in triglycerides is
determined by a number of genetic, lifestyle and environmental
factors. Rare events of genetic disorders lowering HDL include
defective cholesterol efflux through membrane transporter
ABCAL1,""* mutation or hypercatabolism in apolipoprotein A-1.”"
Majority of incidences are related to lifestyle factors such as obesity,
physical inactivity, diet, smoking, and alcoholic liver disease
rendering lifestyle modification an important aspect of controlling
cardio-metabolic pathologies.”

CONCLUSION

This study brings into light that although indigenous populations were
once thought to have a leaner body mass and lower prevalence of
hypertension and metabolic disorders than non-ethnic populations, the
trend is fast changing owing to societal intermingling and change in
lifestyle. An increasing prevalence of hypertension and altered lipid
profile among the Tripuri ethnic group is an indication to the growing
risk of cardiometabolic diseases. A community based study
encompassing the various ethnic and non-ethnic sections of the state of
Tripura is required for better knowledge and understanding of the
pattern as well for planning relevant health policies in order to resist
non-communicable diseases from gaining endemicity among the
vulnerable sections.
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Applicability

Four key metabolic/ physiological changes are directly related to
morbidity among obese in general population: raised blood pressure,
hyperglycemia and hyperlipidaemia. This first evidence based data
obtained from the indigenous people of Tripura can be used to sensitize
the system as to further community based interventional strategies that
can be taken up to control and monitor the cardio-metabolic morbidity
and mortality among the population.

Limitation

This is a facility based pilot study subject to the voluntary out-patient
attendance in the Kherengbar hospital. It should be conducted on
community level with larger population to elicit more accurate data.
The classification of obesity was done on the basis of BMI only. Waist
circumference, waist-hip ratio and skinfold thickness were not
included.

Funding

Biochemical test reagents utilized by fully automated clinical
chemistry analyser from Sphera, available in MRHRU Tripura, funded
by National Health Mission Tripura.

Conflict of interest
None declared

REFERENCES

1. Kapoor SK and Anand K. Nutritional transition: a public health challenge in developing
countries. J Epid. Comm Health 2002; 56: 804-05.

2. Assessment of burden of non-communicable diseases: project supported by WHO.
Indian Council of Medical Research, New Delhi, 2006.

3. Pednekar MS, Gupta PC, Shukla HC and Hebert JR. Association between tobacco use
and body mass index in urban Indian population: Implications for public health in India.
BMC Public Health 2006, 6: 70.

4. Global recommendations on physical activity for health. Geneva World Heal Organ.
2010:60. doi:10.1080/11026480410034349. Available from: https://www.ncbi.nlm.nih.
gov/books/NBK305049/. [Lastaccessed on 12th March 2020].

5. Global status report. World Health Organization. Available from:www.who.int/nmh/
publications/ncd_report_full_en.pdf. [Lastaccessed on 12th March 2020].

6. Debnath S. BMI is a better indicator of cardiac risk factors, as against elevated blood
pressure in apparently healthy female adolescents and young adult students: Results
from a cross-sectional study in Tripura. Indian Journal of Community Medicine,
2016,41(4):292-298.

7. Appropriate body-mass index for Asian populations and its implications for policy and
intervention strategies. Public health, Lancet 2004; 363:157-63 And Source: Adapted
from WHO, 1995, WHO, 2000 and WHO 2004.Available at http://apps.who.int/
bmi/index.jsp?introPage=intro_3.html(Accessed Sept 8,2011)

8. Department of Nutrition for Health and Development, WHO. Appropriate body-mass
index for Asian populations and its implications for policy and intervention strategies.
Lancet 2004;363: 157-63.)

9. Mungreiphy NK, Dhall M, Tyagi R, Saluja K, Kumar A, Tungdim MG, et al. Ethnicity,
obesity and health pattern among Indian population. J Nat ScBiol Med 2012;3:52-9.

10.  Inelmen EM, Sergi G, Coin A, Miotto F, Peruzza S, Enzi G. Can obesity be arisk factor in
elderly people? Obes Rev 2003;4:147-155. [PubMed: 12916816]

11.  Luchsinger JA, Patel B, Tang MX, Schupf N, Mayeux R. Body Mass Index, Dementia,
and Mortality in the Elderly. J Nutr Health Aging. 2008 February;12(2): 127-131.

12. Allison DB, Gallagher D, Heo M, Pi-Sunyer FX, Heymsfield SB. Body mass index and
all-cause mortality among people age 70 and over: the Longitudinal Study of Aging.
Journal of the International Association for the Study of Obesity Jun;1997
21(26):424-431.

13.  Kumanyika SK, Landis JR, Matthews YL, Weaver SL, Harlan LC, Harlan WR. Secular
trends in blood pressure among adult blacks and whites aged 18-34 years in two body
mass index strata, United States, 1960-1980. Am J Epidemiol.1994;139(2):141-54.

14. Shaper AG, Whincup PH. Annotation: hypertension in populations of African origin.
AmJ Public Health.1997;87(2):155-56.

15. Tandon K. Obesity, its distribution pattern and health implications among Khatri
population. Ph.D. thesis, Department of Anthropology, University of Delhi, Delhi,
India, 2006.

16.  Singh RB, Rastogi SS, Rastogi V, Niaz MA, Madhu SV, Chen M. et al. Blood pressure
trends, plasma insulin levels and risk factors in rural and urban elderly populations of
north India. Coron Artery Dis. 1997;8(7):463-8.

17.  Rosmarakis ES, Vergidis PI, Soteriades ES, Paraschakis K, Papastamataki PA, Falagas
MA. Estimates of global production in cardiovascular diseases research. Int JCardiol.
2005;100(3):443-9.

18.  World Health Organization Expert committee: Physical status; the use and interpretation
of anthropometry. Report of a WHO expert committee. Technical report series 854,
‘WHO Geneva, 1995.

19. Bakari AG and Onyemelukwe GC. Aetiopathogenesis of type-2 diabetes mellitus.
Diabetes International 2005; 13:7-9.

20. Kahn CR. Insulin action, diabetogenes and cause of type II diabetes. Diabetes 1994;
43:1066-1083.

21. Janghorbani M, Hedley AJ, Jones RB et al. Is the association between glucose level and
“all causes” and cardiovascular mortality risk dependent on Body Mass index? Med J IR
11991;6:205-212.

22. Bakari AG, Onyemelukwe GC, Sani BG, Aliyu IS, Hassan SS, Aliyu TM. Relationship
between random blood sugar and body mass index in an African population. Int J
Diabetes & Metabolism.2006;14:144-5.

23. Lubis NDA, Sari MI. Body Mass Index and Triglyceride Levels of the Students of
Faculty of Medicine University of North Sumatra 2016. Advances in Health Sciences
Research;1. Ist Public Health International Conference (PHICo 2016). DOI:
10.2991/phico-16.2017.10.

24.  Grundy SM, Mok HY-I, Zech L, Steinberg D, Berman M. Transport of very low density
lipoprotein triglycerides in varying degrees of obesity and hypertriglyceridemia. J Clin
Invest 1979;63:1274-83.

25. Frayn KN. Metabolic regulations: a human perspective. London: Portland Press,
1996:197-217.

26. Mott S, Yu L, Marcil M, Boucher B, Rondeau C, Genest J Jr. Decreased cellular
cholesterol efflux is a common cause of familial hypoalphalipoproteinemia: role of the
ABCAT1 gene mutations. Atherosclerosis. 2000;152:457-68.

27. Francis GA, Knopp RH, Oram JF. Defective removal of cellular cholesterol and
phospholipids by apolipoprotein A-I in Tangier Disease. JClin Invest. 1995;96:78-87.

28.  Albrecht C, Baynes K, Sardini A, et al. Two novel missense mutations in ABCA1 result
in altered trafficking and cause severe autosomal recessive HDL deficiency.
BiochimBiophysActa. 2004;1689:47-57.

29. Chroni A, Duka A, Kan HY, Liu T, Zannis VI. Point mutations in apolipoprotein A-I
mimic the phenotype observed in patients with classical lecithin:
cholesterolacyltransferase deficiency. Biochemistry.2005;44:14353-66.

30. Emmerich J, Verges B, Tauveron I, et al. Familial HDL deficiency due to marked
hypercatabolism of normal apoA-I. Arterioscler Thromb.1993;13:1299-306.

31.  Williams PT, Haskell WL, Vranizan KM, Krauss RM. The associations of high-density
lipoprotein subclasses with insulin and glucose levels, physical activity, resting heart
rate, and regional adiposity in men with coronary artery disease: the Stanford Coronary
Risk Intervention Project baseline survey. MetabClin Exp.1995;44:106—14.

32. Diehl AK, Fuller JH, Mattock MB, Salter AM, el Gohari R, Keen H. The relationship of
high density lipoprotein subfractions to alcohol consumption, other lifestyle factors, and
coronary heart disease. Atherosclerosis.1988;69: 145-53.

54 ]| INDIAN JOURNAL OF APPLIED RESEARCH [




