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ABSTRACT

Background: Dietary patterns are paramount in the prevention and management of metabolic syndrome (MetS) yet the definition and
criteria for MetS diagnosis varies. This analysis aims to estimate the prevalence of MetS among the adult Chenchu tribal population
comparing International Diabetes Federation (IDF) and Adult Treatment Panel (ATP) definitions of MetS and assess the relationship
between dietary patterns and MetS. Materials and Methods: Demographics, medical history, nutrition, and physical activity were
collected among 337 South Indian Chenchu tribal adults. The prevalence ratios and 95% confidence intervals of MetS using ATP and IDF
definitions were estimated and associations between individual components of the MetS definitions, demographics, and dietary patterns
were assessed. Pearson correlation coefficients () were calculated between the Modified Finnish Diabetic Risk Score (FINDRISC)-Bahasa
Indonesia instrument and MetS definitions. Results: The prevalence of MetS was low by IDF (25, 7.4%) and ATP (22, 6.5%) definitions,
while reporting vigorous physical activity (202, 59.9%) and a “vegetarian” dietary pattern (173, 51.3%) were high. Increasing age,
high mutton consumption, and “empty-calorie” dietary pattern were associated with an increased prevalence of MetS, while vigorous
physical activity and “vegetarian” dietary pattern were protective of MetS. The modified FINDRISC was not highly correlated with
IDF MetS (r = 0.47; P < 0.0001) or ATP MetS (» = 0.11; P = 0.0683). Conclusions: Healthy behaviors, such as vigorous physical
activity and high vegetable consumption, may contribute to the low prevalence of MetS in Chenchu tribal adults. Future efforts should

continue to monitor dietary patterns and the prevalence of MetS in the understudied South Indian Chenchu tribal population.
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Introduction

Metabolic syndrome (MetS) is a cluster of metabolic
abnormalities which increase the risk of cardiovascular
disease (CVD) and type 2 diabetes mellitus (T2DM).
These conditions are interrelated, sharing underlying
mediators; thus, understanding these common pathways
is imperative for intervention development and therapies.
Approximately one fourth of the world’s adult population
have MetS and these individuals are three times as
likely to develop CVD and at five-fold greater risk of
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developing T2DM.!" The main components of MetS
include central obesity, hypertriglyceridemia, lower
high-density lipoprotein (HDL) cholesterol, higher
low-density lipoprotein (LDL) cholesterol, hyperglycemia,
and hypertension.”” The prevalence of MetS varies with
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age, ethnicity, and with the criterion used to diagnose
MetS.124

While there are many definitions for MetS, the two most
widely used are those given by the National Cholesterol
Education Program, Adult Treatment Panel Il (ATP), and
the International Diabetes Federation (IDF).>° While
the ATP definition incorporates the key features of
hyperglycemia, visceral obesity, atherogenic dyslipidemia,
and hypertension, a major limitation of this definition is
that there is no guidance on cut points for circumference
for the Asian Indian population.

The prevalence of MetS has been increasing in India.
A population-based study on Indian adults aged 20-
75 years estimated that the prevalence of MetS using ATP
criteria was 41% and that the prevalence of MetS increased
with age.”l Another study targeting urban adults reported
a prevalence of 32% using the ATP criteria.l®! Both studies
showed an increased prevalence among women. Asian
Indians are also at high risk for T2DM and CVD and have an
insulin-resistant phenotype, characterized by low muscle
mass, upper body adiposity, and high percent body fat.!l

With different populations, ethnicities, and nationalities
having different distributions for body weight and
waist circumference, the IDF recommended a new MetS
definition with population-specific cutpoints. The IDF
definition uses central obesity, or waist circumference, as
the major criterion. Its cut off is ethnic-specific and is lower
for Indians as compared to the ATP definition. Secondly,
the IDF definition has a lower cut point for fasting blood
sugar, which is >100 mg/dL as compared to >110 mg/dL
in the ATP definition. There are limited population-based
studies which evaluated the IDF definition of MetS
among Asian Indians, suggesting its applicability to
optimally identify MetS in Asian Indians to be unclear.
Among a population of adult Indians, a study by Wasir
et al. identified that more cases of MetS were detected
with the decision to include body mass index (BMI) and
change waist circumference to nonobligatory in the
criterion."” Wasir et al. also concluded that defining waist
circumference as a mandatory variable in the definition of
the MetS would lead to noninclusion of nearly 11% cases
who would otherwise be diagnosed as MetS according to
the modified ATP definition.!?

Among South Asians, the tribal population constitutes
6.6% of the total population of Andhra Pradesh and
Telangana State and have a unique nutrition profile.!"!
There are 12 primitive tribal groups (PTGs) that inhabit
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the state and Chenchu is one of the PTG recognized
by the government of India. Chenchus mainly inhabit
Nallamala forest range in the districts of Nargarkunool,
Nalgonda, Mahaboobnagar, Vikarabad, Guntar, Kurnool,
Nanded, Ongole."® Several studies have documented that
the nutritional status of tribal populations is influenced
by their habitat and socioeconomic conditions, with a
higher prevalence of undernutrition compared to the
nontribal populations.!"*° Cereals, and in particular rice,
form the bulk of the diet. The consumption of green leafy
vegetables, other vegetables such as roots and tubers,
and milk/milk products is very low, as compared to the
recommended dietary intake. The consumption of fats
and oils is marginally lower than recommended and
the average intake of sugar and jaggery is lower than
recommended. Additionally, It was observed that about
41% of adult men had chronic energy deficiency and 13%
were overweight or obese. Comparing other tribal and
rural populations in Andhra Pradesh, one study noted
a higher overall crude death rate (11.7/100) among the
Chenchu population,!'” but less is known about risk
factors, particularly the unique nutritional profile of the
Chenchu population, that contribute to MetS risk.

While the increase in CVD and T2DM leading to MetS
in the general population is well documented, there is
a paucity of literature among tribal populations, who
have varied dietary and anthropometric metrics. This
analysis aims to estimate the prevalence of MetS among
the adult Chenchu population by comparing the IDF
and ATP definitions, to assess the role of individual
components in predicting MetS, and determine dietary
patterns associated with MetS. A secondary objective is to
estimate the correlation between MetS and the Modified
Finnish Diabetic Risk Score (FINDRISC) utilizing the Bahasa
Indonesia Instrument.

Materials and Methods

Study design

This is an observational study among South Indian
Chenchu tribal adults describing the prevalence and
exploring predictors of MetS. Chenchu tribal adults were
recruited from high population villages in the Mandals
or local subdivisions of Lingal, Aurangabad, Padra and
Balmoor using a simple random sampling technique by
utilizing household information from the Integrated Tribal
Development Agency, Mahabubabad. Participants were
eligible if they (1) identified as belonging to the Chenchu
tribe and (2) consented to participate in completing the
survey. Participants were deemed ineligible if they were (1)
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physically challenged (2) women who were pregnant or
lactating (3) not fasting 10 h prior to survey completion
or (4) not consented to participate.

Questionnaires were administered for 15 min in Telugu.
Demographics, medical history, and risk factors for MetS,
including dietary patterns and physical activity, were
collected. Anthropometric measurements and blood
pressure (BP) recordings were taken by a trained nurse
or physician. A trained phlebotomist completed blood
sampling to collect relevant biochemical measurements.
Fasting blood sugar was recorded. Data was collected
in two phases: March 22, 2018-March 25, 2018, and
December 12, 2019-December 15, 2019.

Measures

Demographics including age, gender, medical history,
nutrition, and physical activity were collected. Questions
from the Modified FINDRISC-Bahasa Indonesia instrument
were included to assess correlation of diabetes risk to
MetS prevalence. Anthropometric measurements included
BP (mmHg), waist circumference (cm), height (cm),
and weight (kg). Biochemical measurements include
triglycerides, LDL, HDL, total cholesterol, and glycosylated
hemoglobin (HbA1C).

Three separate dietary patterns (“empty-calorie,”
“western,” and “vegetarian”) and individual foods were
described. “Empty-calorie” dietary pattern was defined
as <4 servings of vegetables a day, and daily intake of
any “nonvegetarian” animal protein source or any food/
snacks with high fat or high carbohydrate/sugar content."!
“Western” dietary pattern was defined as daily intake of
any animal protein source or any food/snacks with high
fat or high carbohydrate/sugar content, regardless of
vegetable intake." Additionally, “vegetarian” dietary
pattern was defined as having at least four servings of
vegetables a day and less than daily animal protein intake.
Fruit intake was not included in dietary patterns due to
missingness in reporting among this cohort.

MetS, the outcome of interest, was defined using the (1)
ATP and (2) IDF definitions. ATP MetS was defined as
having any three of the following: (1) waist circumference:
>102 cm for men and >88 cm for women, (2) triglycerides:
>150 mg/dL, (3) HDL: <40 mg/dL for men and <50 mg/dL
for women, (4) BP: >130/>85 mmHg, and (5) HbA1C: =6%.
For IDF, ethnic specific values for South Asians, based on
Chinese, Malay, and Asian-Indian populations, were used
for the waist circumference criteria for MetS. IDF MetS was
defined as having a waist circumference =90 cm for men

and =80 cm for women and any two of the following four
factors: (1) raised triglycerides: =150 mg/dL (1.7 mmol/L),
or on specific treatment, (2) reduced HDL cholesterol:
<40 mg/dL (1.03 mmol/L) for men, <50 mg/dL (1.29
mmol/L) for women, or on specific treatment for this lipid
abnormality, (3) raised BP: Systolic BP = 130 or diastolic
BP =85 mm Hg, or on treatment for previously diagnosed
hypertension, and (4) raised HbA1C: >6%, or previously
diagnosed T2DM.

The Modified FINDRISC-Bahasa Indonesia instrument
was utilized to create a total risk score for T2DM within
10 years and categorized as very low, low, moderate, high,
very high.!"

Data analysis

Descriptive statistics for demographics and dietary
patterns were calculated. Mean and standard deviations
for continuous variables and absolute numbers (N) and
percentages (%) for categorical variables were calculated and
presented in this study population. Prevalence ratios (PRs)
and 95% confidence intervals (Cls) were calculated for
the associations between individual components of the
MetS definition, demographics as well as dietary patterns
and MetS with the ATP and IDF definitions. Pearson
correlation coefficients (r) were calculated between the
Modified FINDRISC-Bahasa Indonesia instrument and
MetS definitions with a threshold of r = 0.70 considered
highly correlated.

The analyses were performed using STATA 16.1 (Stata,
College Station, TX, USA) software.

Results

The prevalence of MetS in this adult Chenchu population
was low and comparable by the ATP (22, 6.5%) and
IDF (25, 7.4%) definitions [Table 1a]. The mean age
was 41.6 = 15.6 years and nearly two-thirds were
assigned female sex at birth (215, 63.8%). The mean
BMI was 20.5 = 3.9 with the majority (269, 79.8%)
having a BMI of <25 kg/m?. Correspondingly, the
majority (202, 59.9%) self-reported daily vigorous physical
or recreational activities. Self-reported T2DM (12,
3.6%) and hypertension (15, 4.5%) diagnoses were rare.
However, a greater proportion (21, 6.2%) of T2DM
diagnosis were identified with HbA1C >6.5%. Among
persons with an HbA1C <6.0%, nearly all (307, 91.1%)
had a low risk modified FINDRISC score of <7, with an
estimated 1 in 100 developing T2DM within 10 years.
On average, vegetables were consumed 5.6 = 2.1 days/
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week and fruits 1.4 = 0.5 days/week [Table 1a]. The
largest portion of respondents never consumed butter/
ghee (111, 32.9%), fried food (125, 37.1%), soda (107,
31.8%), other sweetened drinks (134, 39.8%), burger
or fries (174, 51.6%), or cakes and pastries (140, 41.5%)
[Table 1b]. Protein consumption was more prevalent
with the majority consuming mutton (245, 72.7%),
chicken (262, 77.7%), and fish (247, 73.3%) at least once
a week. One quarter (84, 24.9%) consumed chips or
popcorn occasionally or rarely.

When assessing the individual components of ATP and
IDF MetS definitions, increasing triglycerides level,
BMI, T2DM diagnosis, and hypertension diagnosis
were associated with an increase in the prevalence of
MetS [Table 2]. Additionally, increasing waist circumference
was associated with an increase in the prevalence of MetS
among women (ATP PR: 1.06, 95% Cl: 1.03, 1.09; IDF
PR: 1.08, 95% Cl: 1.06, 1.10) and only IDF MetS among
men (PR: 1.17,95% Cl: 1.12, 1.22). Among men, decreasing
HDL was associated with an increase in the prevalence of
MetS (ATP PR: 0.98, 95% Cl: 0.97, 0.99; IDF PR: 0.95, 95%
Cl: 0.92, 0.99). Increasing BP, both systolic (PR: 1.02, 95%
CI: 1.00, 1.04) and diastolic (PR: 1.02, 95% CI: 1.00, 1.03),

Table 1a: Distribution of demographics and dietary patterns
among Chenchu adults (2018-2019) (n=337)

n (%)*

MetS

National Cholesterol Education Program, ATP Il definition 22 (6.5)

IDF definition 25(7.4)
Modified FINDRISC-Bahasa Indonesia

Very low (<7) 235(91.1)

Low (7-<12) 21(8.1)

Moderate (12—-<15) 2(0.8)

High (15-20) 0

Very high (>20) 0
Age (mean=SD) 41.6+15.6
Female sex 215 (63.8)
BMI (mean+SD) 20.5+3.9
Tobacco use: Yes 128 (38.0)
Self-reported T2DM diagnosis 12 (3.6)
HbA1c >6.5% 18 (5.3)
Self-reported hypertension diagnosis 15 (4.5)
Vigorous physical or recreational activities: Yes 202 (59.9)
Fruit consumption (days/week), mean+SD 1.4%0.5
Vegetable consumption (days/week), mean+SD 5.6+2.1
“Empty-Calorie” pattern 68 (20.2)
“Western” dietary pattern 244 (72.4)
“Vegetarian” pattern 173 (51.3)

*Column (%) may not sum to study population (n) due to missingness.
SD - Standard deviation, BMI - Body mass index, HbA1c - Glycosylated hemoglobin,
FINDRISC - Finnish diabetic risk score, IDF - International Diabetes Federation,
MetS - Metabolic syndrome, T2DM - Type 2 diabetes mellitus, ATP - Adult Treatment
Panel
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were associated with an increase in the prevalence of only
IDF MetS. Increasing HbA1C level was associated with an
increase in the prevalence of only ATP MetS (PR: 1.50, 95%
Cl: 1.36, 1.64).

Increasing age was associated with an increased
prevalence of ATP (PR: 1.04, 95% CI: 1.02, 1.06) and IDF
MetS (PR: 1.04, 95% Cl: 1.02, 1.06) [Table 3]. Reporting
vigorous physical or recreational activities was associated
with a decrease in both ATP (PR: 0.44, 95% Cl: 0.18, 1.12)
and IDF MetS (PR: 0.38, 95% CI: 0.17, 0.85). Tobacco
use was associated with an 84% decrease in prevalence
of IDF MetS (PR: 0.16, 95% Cl: 0.06, 0.46). “Vegetarian”
dietary pattern was associated with a 59% decrease in ATP
MetS (PR: 0.41,95%Cl: 0.16, 1.04). “Empty-calorie” dietary
pattern was associated with an increase in both ATP (PR:
2.56, 95% Cl: 0.96, 6.81) and IDF MetS (PR: 7.61, 95% Cl:
2.81, 20.60). Increasing fruit (PR: 0.18, 95% Cl: 0.05, 0.64)
and vegetable consumption (PR: 0.63, 95% CI: 0.52, 0.75)
was associated with a decrease in IDF MetS. High mutton
consumption was associated with the largest increase in
prevalence of MetS compared to all other animal protein
sources (ATP PR: 2.67, 95% CI: 1.04, 6.87; IDF PR: 8.23,
95% Cl: 3.02, 22.46).

Among those with an HbA1C <6.0%, the modified FINDRISC
was not highly correlated with IDF MetS (r = 0.47;
P < 0.0001) or ATP MetS (r = 0.11; P = 0.0683) definitions.

Discussion

This is the first descriptive analysis of MetS and related
components among the South Indian Chenchu tribal
population, expanding on other studies limited to the
nutritional profile of the Chenchu tribe!'” and similar
tribal populations.*'® Further, this study explored factors
associated with MetS to identify mechanisms to improve
the nutritional profile of a population with a documented
but understudied high prevalence of undernutrition and
low life expectancy.!'”

This study had a number of notable findings. First, the
prevalence of MetS in this Chenchu tribal study population
was low. A systematic review published in 2020 identified
that almost one in three adults in India have MetS,!
whereas our study population of the Chenchu tribal
population had a prevalence of 6.5% for ATP MetS and 7.4%
for IDF MetS. Additionally, T2DM and hypertension were
low, which may be explained by high vigorous physical
activity and “vegetarian” dietary patterns.
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Table 1h: Distribution of specific food consumption among Chenchu adults (2018-2019) (n=337)

Food consumption Daily, n (%) At least once
per week, n (%)

Butter/ghee 0 2(0.6)
Fried food 0 42 (12.5)
Mutton 58(17.2) 187 (55.5)
Chicken 75 (22.3) 187 (55.5)
Fish 65(19.3) 182 (54.0)
Soda 22 (6.5) 45 (13.4)
Other sweetened drinks 1(0.3) 34 (10.1)
Burger/fries 0 1(0.3)
Cake/pastries 1(0.3) 29 (8.6)
Chip/popcorn 0 35 (10.4)

Once per Occasionally or Never, Missing,
month, n (%) rarely, n (%) n (%) n (%)

2(0.6) 59 (17.5) 111 (32.9) 163 (48.4)
0 13(3.9) 125 (37.1) 157 (46.6)

2 (0.6) 0 10(3.0) 80 (23.7)
0 3(0.9) 9(2.7) 63(18.7)
3(0.9) 3(0.9) 10 (3.0) 74 (22.0)
2(0.6) 40(11.9) 107 (31.8) 121 (35.9)
1(0.3) 8(2.4) 134 (39.8) 159 (47.2)
1(0.3) 1(0.3) 174 (51.6) 160 (47.5)
0 7(2.1) 140 (41.5) 160 (47.5)

0 84 (24.9) 58 (17.2) 160 (47.5)

Table 2: Unadjusted prevalence ratios of individual components of metabolic syndrome definition by total metabolic syndrome

definition among Chenchu adults (2018-2019)

National Cholesterol Education Program, ATP Il

definition

n (%) with MetS PR (95% CI)
Waist circumference

Men 50.4+36.6

80.0+23.9

1.01 (0.98-1.03)

Women 1.06 (1.03-1.09)

Triglycerides level 259.0+141.1 1.01 (1.01-1.01)
HDL

Men 33.2+6.0 0.98 (0.97-0.99)

Women 375+13.4 1.00 (0.98-1.02)
Systolic blood pressure 130.0+60.4 1.02 (0.99-1.04)
Diastolic blood pressure 84.5+38.2 1.02 (0.99-1.04)
HbA1c 7.4+3.1 1.50 (1.36-1.64)
BMI (mean=S8D) 24.0+4.4 1.17 (1.10-1.25)
T2DM diagnosis 4(33.3) 5.97 (2.3-15.8)
Hypertension diagnosis 4 (26.7) 3.22 (1.2-8.9)

IDF definition
Wald 2 P n (%) with MetS PR (95% CI) Wald 2 P
0.645 95.2+6.1 1.17 (1.12-1.22) <0.001
<0.001 88.3+8.9 1.08 (1.06-1.10) <0.001
<0.001 166.5+126.3 1.00 (1.00-1.01) <0.001
0.005 21.0£19.2 0.95(0.92-0.99) 0.006
0.844 35.3+18.9 0.99 (0.97-1.01) 0.446
0.123 134.0+49.7 1.02 (1.00-1.04) 0.013
0.128 84.4+29.5 1.02 (1.00-1.03) 0.041
<0.001 55+34 1.15(0.88-1.49) 0.310
<0.001 25.5+4.7 1.23(1.16-1.31) <0.001
<0.001 3(25.0) 2.56 (0.88-7.41) 0.083
0.024 6 (40.0) 2.80 (1.32-5.92) 0.007

BMI - Body mass index, HbA1c - Glycosylated hemoglobin, MetS - Metabolic syndrome, Cl - Confidence interval, SD - Standard deviation, PR - Prevalence ratio, IDF - International
Diabetes Federation, T2DM - Type 2 diabetes mellitus, HDL - High-density lipoprotein, ATP - Adult Treatment Panel

Differences were identified between components of each
definition. HbA1C levels and self-reported diagnosis of
T2DM were associated with ATP MetS, whereas systolic
and diastolic BP, and waist circumference for men were
associated with IDF MetS. For the overall definition of
MetS, IDF was slightly more sensitive compared to ATP
MetS with three more subjects being classified as having
MetS with the IDF definition. Additionally, the modified
FINDRISC was not highly correlated with either ATP or IDF
MetS definitions. Due to these differences, we recommend
that ATP and IDF MetS definitions as well as the modified
FINDRISC should not be used interchangeably. Based on
the prevalence of each individual component, researchefrs
should take special consideration when measuring MetS
in their studied populations.

Consistent with MetS literature, reporting vigorous
physical activity and a “vegetarian” dietary pattern
were protective of having MetS. Characterized by the

consumption of vegetables, fruits, grains, legumes,
nuts, vegetable oils, dairy products and/or eggs with
reduced or eliminated consumption of animal products,?'!
“vegetarian” dietary patterns have been suggested to
be associated with a lower risk for developing T2DM,
hypertension, specific cancers, and MetS.?"l Conversely,
reporting “empty calorie” or “western” dietary patterns
increased the prevalence of MetS in this analysis. This
finding is critical due to the high prevalence of a “western”
dietary pattern in this study population.

Limitations

Our study had a number of limitations. First, a large
proportion of missingness was identified among dietary
consumption variables, particularly among animal protein
sources high with saturated fat like mutton, resulting in
underpowered or incalculable associations between dietary
patterns and MetS. Another limitation was generalizability
of these results. Females may have been overrepresented
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Table 3: Unadjusted prevalence ratios of demographics and dietary patterns by metabolic syndrome definition among Chenchu adults

(2018-2019)

National Cholesterol Education

IDF definition

Program, ATP Il definition

n (%) with MetS

Age (mean=SD) 51.1+10.8
Female sex 12 (5.6)
Tobacco use 8 (4.4)
Vigorous physical or recreational activities, yes 8(4.0)
Dietary patterns

“Empty-calorie” pattern 7(10.3)

“Western” dietary pattern 13(5.3)

“Vlegetarian” pattern 7(4.1)
Fruit/vegetable consumption

Fruit consumption (days), mean+SD 1.4+0.5

Vegetable consumption (days), mean+SD 47+23
Animal protein sources

High mutton consumption (daily vs. less than daily/never) 7(12.1)

High eggs consumption 5(6.4)

High chicken consumption 4(5.3)

High fish consumption 6 (9.2)

PR (95% CI) n (%) with MetS PR (95% CI)

1.04 (1.02-1.06) 50.8+10.9 1.04 (1.02-1.06)
0.68 (0.30-1.53) 20(9.3) 2.27 (0.87-5.90)
0.48 (0.21-1.12) 4(2.2) 0.16 (0.06-0.46)
0.44 (0.18-1.12) 10 (5.0) 0.38 (0.17-0.85)
2.56 (0.96-6.81) 13(19.1) 7.61(2.81-20.60)
0.91(0.21-3.85) 18 (7.4) Incalculable®

0.41 (0.16-1.04) 0 Incalculablet

0.99 (0.38-2.57) 1.1+05 0.18 (0.05-0.64)
0.84 (0.70-1.00) 3.1+2.0 0.63 (0.52-0.75)
2.67 (1.04-6.87) 12 (20.7) 8.23 (3.02-22.46)
1.27 (0.45-3.60) 14 (18.0) 7.11 (2.64-19.10)
1.06 (0.34-3.29) 13(17.3) 6.90 (2.54-18.72)
2.03 (0.75-5.50) 12 (18.5) 7.31 (2.67-20.01)

*All observations with nonmissing data with IDF MetS reported a “Western” dietary pattern, *All observations with nonmissing data with IDF MetS did not report a “Vegetarian”
dietary pattern. IDF - International Diabetes Federation, SD - Standard deviation, Cl - Confidence interval, MetS - Metabolic syndrome, PR - Prevalence ratio, ATP - Adult Treatment

Panel

because sampling was conducted during hunting hours, so
men were less likely to be available for recruitment. However,
a substantial increase in MetS prevalence among females was
not identified in this analysis. Lastly, the correlation results
are prone to measurement error due to categorizations
delineating from the Modified FINDRISC-Bahasa Indonesia
instrument during data collection. Those with any family
history of T2DM were assigned a “3.” Similarly, the length of
physical activity collected (10 min vigorous physical activity
daily) differed from the Modified FINDRISC-Bahasa Indonesia
instrument (30 min daily). However, the measurement bias
is toward the null.

Conclusions

MetS prevalence in this adult Chenchu tribal study population
was lower than urban Indian populations, likely explained by
the high prevalence of reporting vigorous physical activity
and “vegetarian” dietary patterns. Compared to the ATP
MetS definition, IDF MetS captured more MetS diagnoses
with differences between components of each definition.
The MetS definitions should not be used interchangeably in
this cohort. Future efforts should continue to monitor dietary
patterns and the prevalence of MetS in the understudied
South Indian Chenchu tribal population.
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