Antrocom Online Journal of Anthropology vol. 19. n. 1 (2023) 319-325 — ISSN 1973 — 2880

"2) Antrocom Journal of Anthropology

&
ANTRQCOM )
journal homepage: http://www.antrocom.net \ ___:)/

Metabolic Syndrome among Obese and Overweight Adults
among The Uttarakhand Kumaon Population

Kaneeka Joshi' and Rashmi Sinha?
PhD Scholar correspondig author: <joeekaldang@gmail.com>; *Professor, IGNOU.

KEYWORDS ABSTRACT

Metabolic Syndrome, Non-communicable diseases like stroke, cancer, beart disease, chronic lung diseases, and
Uttarakhand, Kumaoni, diabetes are together responsible for around 70% of all deaths across the world. This MetS is
Obese, Diabetes, one of the main reasons for increased cardiovascular mortality and morbidity, regardless
Cardiovascular diseases of age, sex, or family history of diabetes. Obese and overweight people are at more risk of

developing these chronic illnesses. The aim and objectives of this research were to evaluate the
incidence of Metabolic syndrome among the Uttarakbhand population and the correlation
of obesity with MetS and its constituents. A cross-sectional study was led in Uttarakband
- Haldwani (150 males and 150 females) aged 18-65 years. The National Cholesterol
Education Program- Adult Treatment Panel procedures were used for the determination of
risk factors and measurements. According to the NCEP ATP IlI guidelines, the incidence of
MetS among obese subjects was around 53.8%. In males and females, it also differs with a
percentage of 55.1 and 59 respectively. Considering the MetS prevalence is higher among the
individuals having fallen under the obese class, health management strategies were needed to
reduce the illnesses and the death rate in the Uttarakband adult population.

Introduction

Metabolic Syndrome i.e., MetS refers to the constellation of various cardiovascular risk parameters
involving hypertension, obesity, dyslipidemia, and insulin resistance (Huang 2009:231). Detection of
MetS becomes important because it helps identify individuals The importance of detecting MetS is that
it helps in the identification of individuals who are at high risk of type II diabetes and cardiovascular
diseases (CVD). In this era where the overweight is the main concern worldwide and accepting
sedentary lifestyles, prevention and management of MetS have become a main difficulty for medical
and health care personnel. WHO (2016) states that over 2 billion of the adult population were facing
overweight problems and out of them 640 million+ were obese (Dakshinamurthy ez 4/. 2020:516).
Over 135 million people were affected by obesity in India (Ahirwar and Mondal 2019:318). Various
experts produce diagnostic strategies for Metabolic Syndrome in the Uttrakhand adult population and
these approaches differ in terms of the cut-off points of international agencies.

The WHO (World Health Organization) determined that a number of syndrome constituents
were risk factors for cardiovascular disease and renamed the constellation of risk factors that is called
Metabolic Syndrome (MetS). Different international agencies like WHO, NCEP, and European groups
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for the study of insulin resistance have separate guidelines for defining MetS. One other healthcare
agency called International Diabetes Federation (IDF) evaluated some defects in all the earlier explained
definitions which led to the evolution of a new definition of metabolic syndrome in 2005. This new
definition mainly focuses on ethnic-related waist circumference values which are clinically crucial
criteria to diagnose MetS (Damiri ez a/. 2018:1-15).

Although scientific experts are still dealing with the challenges of assessing the cause of Metabolic
Syndrome, insulin resistance, and central obesity (Furukawa e a/. 2004: 1752-53). In Uttarakhand,
till now limited researches are available on Metabolic Syndrome. Residing in socio-economically and
underprivileged areas are correlated to an increased prevalence of MetS constituents. One of the main
contributors to develop cardiovascular diseases, obesity, and the MetS is chronic physiological stress.
Thus, the current study was conducted in the Haldwani area i.e., the urban area under the Nainital
District to estimate the prevalence of MetS and its associated risk parameters of obesity in people of the
age range of 18 years to 65 years. This study focuses to analyze the association of obesity with MetS and
to assess the correlation of obesity with different MetS constituents.

Material And Methodology

Community-based cross-sectional research was conducted in 2021-2022 in the Nainital district for
a tenure of one year in the age group of more than 18-65 years residing in Haldwani. The sample size
was calculated to be 200 individuals. Participants who decided to participate in the current study and
signed a consent application were interviewed to answer the questions presented on the questionnaire.
This questionnaire includes personal, lifestyle, demographic, socio-economic, and family history-related
questions. The subjects who have shown obesity and overweight i.e., BMI 225, were invited to give their
samples of blood. Individuals falling in the 18 to 65 years of age range and who have given the consent to
participate and who are living for more than 6 months in the region were entitled to inclusion criteria in
the research. Those subjects who had any of the below health conditions were excluded from the research:

» Cushing syndrome

> Epilepsy

» Hypo/hyperthyroidism

» Not ready to give a blood sample

» Taking medications regularly (except anti-diabetic/anti-hyperlipidemia medicines)
> Pregnant females.

Haldwani called the Gateway of Kumaon, is the most popular city in Uttarakhand. This city,
situated in Naninatal distric is divided into 36 wards with the population of 214,000 as per the India
Census 2023 (Census India 2011). Cluster sampling approach, a type of 2 stage technique of sampling
tecnnique is used to choose the representative population of Haldwani city. The NCEP protocols were
used for the determination of the risk parameters and measurements. Confidentiality of all the details
collected from the patients was always maintained and the patient’s identity is not revealed. A list of areas
when research can be done is chosen and then, 10 custers were prepared. Then, 20 subjects from each
of the chosen clusters are selected. The written consent that is informed was obtained from the subjects,
mentioning that the participation is intended and no harm has been caused during the study to anyone.
For the purpose of collecting data, a pre-tested schedule of interview was used for sociodemographic
traits. WHO STEPS guidelines are used for examining the risk factors and their measurements.

Body height (nearest 0.1cm), weight (nearest 0.1kg), hip circumferences, and waist were measured
using a standard tool. The waist-hip ratio (WHR)' and BMI (kg/m?)* were also calculated. Waist

1 Waist-to-hip ratio is a measure to determine fat distribution.

2 Body Mass Index is a weight of a person in kg divided by square of height in meter.
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circumference was measured at the last of the normal ending, with the relaxed arms on the sides at the
center point between the last palpable rib’s lower margin and the hip bone’s top. There are different
cut-offs on the basis of which data is analyzed i.e., for WC cut-off point 80cm in women and 90 cm in
men(WHO, Genava Report 2008). WHR was computed by dividing the Waist Circumference by the
Hip circumference (HC). HC was measured at a level that is parallel to the floor at the buttock’s largest
circumference. The cut-off points for HC are 0.80 in women and 0.95 in men (WHO, Genava Report,
2008). The cut-oft is based on the following NCEP/ATP-III criteria in which the individual has at least
three of the following cardiovascular risk factors:

> Fasting Blood Glucose > 100mg/dL

> Triglycerides = 150 mg/dL

> Blood Pressure > 130/85 mmHg

» Waist Circumference > 90cm in men and >80cm in women.

» Low HDL Cholesterol (HDL-C) in men <40mg/dL and women < 50mg/dL

Blood pressure was measured for every study subject through a digital machine or using a standardized
sphygmomanometer. Lab tests including the measurements of triglycerides, fasting blood sugar, and
high-density lipoproteins collected by blood samples. Before 1 day of collecting a blood sample on a vial,
subjects were informed to fast overnight for about 12 hours and a blood sample of Sml was collected in
next day morning after making sure the subject in fasting. Body Mass Index (BMI) is referred to as the
weight of a person in kgs divided by the square of the height of a person in meters. BMI is defined as per
WHO for general population (Table 1) (WHO 2004).

Results

The total number of subjects involved in this research was 200 (men-150 and women 150). The
present study represents that the majority of study subjects were in age 30 years — 50 years. Regarding
the questionnaires about educational and socioeconomic status, about 25% of the population passed high
school and 25.1% completed their education till higher secondary certificate. 57% of the population were
unemployed/jobless. The mean age of these subjects was 45 and the mean BMI was found to be 25.8 kg/m?.

According to the WHO classification (Table 2), analysis of Body Mass Index (BMI) among the study
subjects represents that the percentage of underweight individuals is around 9.3. On the other hand,
overweight people are around 32.5%. The proportion of obese and overweight males was 8% and 31.3%
respectively, whereas that of females was recorded to be 12.6% and 32.6% correspondingly.

Waist circumference (WC) analysis reported that about 46% of males and 85% of the female
population has a WC more than the set guidelines i.e., 90 cm and 80cm respectively. On the other hand,
only 36.6% and 20.6% for males and females respectively for a cut-oft of <0.95 and <0.80 (Table 3).

The prevalence of Metabolic syndrome among obese subjects was majorly higher as per the NCEP-
ATP 3 criteria. The MetS prevalence in individuals with obesity was around 53.8% (Table 4).

There are other factors also on which the obesity factor depends. As per the Table S, individuals who
are not doing any physical activity are more towards the risk of MetS in comparison to the population
who are walking > 1 h/day. There is no significant effect of smoking is found though it is quite an
important factor for assessing MetS. The individuals having family history of Diabetes Mellitus and
Hypertension are more to the MetS risk.

Discussion

Metabolic Syndrome (MetS), is an important determinant parameter of stroke and cardiovascular
diseases (CVD). The present study was performed to determine the relationship or the association
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between MetS and Obesity. Both in rural and urban areas, the MetS prevalence is increasing at an
exponential rate in India. It has also increased in various sections of India i.e., ranging between 11
to 14% (Misra and Khurana 2008:10-15). Indian (Asian) population at high risk for MetS related
to cardiovascular disease and diabetes, and these factors are are increasing consistently. Obesity and
MetS prevalence in Asian Indians differs as per the area, the extent of lifestyle patterns, socio-economic
cultural parameters, and urbanization. As per the current statistics, around 1/3rd of the Uttarakhand
population in major cities of India have MetS (Misra and Khurana 2009:92-101).

The current study was conducted with 200 subjects, out of which 50% are males and 50% are
females. Dakshinamurthy ez /. conducted a study that revealed that there were 34.5% of males and
65.4% of females are included. However, in this present study, 50% of males participated after taking
all the necessary efforts (Dakshinamurthy 2020:516-521). Singh e# 4/. 2016 and Sawant ez 4/. 2011, also
reported that there were 48.1% and 56.7% of males in their study.

In this research, the prevalence of MetS among obese individuals is found to be 53.8%. It was found
to be 32.9% and 40% in males and females respectively. As per various researchers like Chinawale ez 4/
2018, and Bandela ez al. 2016 slightly higher prevalence of MetS was reported (40.01%, and 42.15%
respectively). Also, some researchers also reported the high prevalence in their research which is 41.1%
and 44.6%. (Banerjee et al 2019:261-264)

On the other hand, the lower MetS prevalence was also observed by several researches i.e., by Das ez
al 2010 and Singh e al. 2015. The reported prevalence of MetS is 31.4% and 34.3%.

Insulin resistance and obesity are considered the main causative parameters in MetS development
(Furukawa ez al. 2004:1752-61). The results of this study represent that most adults have more central
obesity as per NCEP ATP 3 criteria. And, the obesity and overweight In overall have increased at an alarming
rate and substantially is higher among females than males. The prevalence of Metabolic syndrome among
obese subjects was 53.8% according to the NCEP ATP-3 guidelines. The MetS prevalence in male and
female obesity was 55.1% and 59%, respectively. Majorly, females have also increased obesity in comparison
to males and significantly shown an increase in clustering of metabolic irregularities than men.

According to NCEP ATP -III, one of the most prevalent constituents of MeS among the Kumaon
population was reduced HDL-Cholesterol (83.7%), then central obesity, and increased blood sugar
(63.7%). So, it is very important to enhance the knowledge of the population about the different
strategies to increase HDL concentration such as loss in weight, aerobic exercise, and cessation of
smoking (Dakshinamurthy 2020:517).

Singh et al. 2016 also stated in their study that central obesity is one of the strongest determinants
of MetS. In addition to this, females have 3-4 times more probability of developing MetS than males,
whereas obese and overweight subjects had 2-3 times more probability of having Metabolic syndrome.

The MetS risk and its associated constituents significantly increase with BMI categories in men and
women, thus there was a strong association.

Conclusion

The MetS$ prevalence was found to be higher in individuals with obesity. Various health treatments are
required to reduce or prevent the spread of NCDs and the death rate in the adult Kumaon population.
In individuals with obesity, treatment strategies for the regulation of dyslipidemia, hyperglycemia, and
hypertension would lead to reductions in the Metabolic Syndrome. Identification at early stages can be
done through general population screening or high-risk people where there is a positive family history
and belong to the age range of more than 30 years for both males and females. Females of Uttarakhand
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are at a high risk of obesity grade which represents that they need physical and fun activities on a regular
basis and health education instead of household chores. Additionally, strategies like weight reduction
will be important for increasing insulin sensitivity. Thus, it is important to implement all these strategies
in the adult population of Kumaon.
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Tables
Table 1: Grading of BMI as per who general population.
Grading Classification - WHO general population Classification of Asia-Pacific
Underweight <18.5 <18.5
Normal 18.5 - 24.9 18.5-22.9
Overweight 25-29.9 23-249
Obesity Class I/Grade 1 30 - 34.9 25-30
Obesity Class I/Grade 2 35-39.9 =30
Obesity Class I1I >40

Table 2- BMI of subjects according to who classification for the Kumaon general population.

Parameters Cut-off Level | Males (n=150) in % | Females (n=150) in % Total (n=200)
WHO Classification for the general
Kumaon population
Underweight <18.5 24 (16%) 14 (9.3%) 22 (11%)
Normal 18.5-24.9 64 (42.6%) 61 (40.6%) 86 (43%)
Overweight 25-29.9 47(31.3%) 49 (32.6%) 65 (32.5%)
Obesity Class I 30 - 34.9 12 (8%) 19 (12.6%) 20 (10%)
Obesity Class II 35-39.9 2 (1.3%) 6 (4%) 6 (3%)
Obesity Class I1I >40 1(0.6%) 1(0.6%) 1(0.5%)
Table 3- Association of anthropometric measurements with metabolic syndrome among Kumaani subjects.
Parameters Cut off (n) MetS Present MetS absent
Males (n=150)
20.95m (n=95) 43 (45.2) 52 (54.7)
WHR
<0.95cm (n=55) 8 (14.5) 47 (85.4)
=90 cm (n=69) 38 31
WwWC
<90 cm (n=81) 10 71
Females (n=150)
20.80 (n=119) 54 (45.3) 65 (54.6)
WHR
<0.80 (n=31) 3(9.6) 28(90.3)
we >80cm (n=128) 68(53.1) 60 (46.8)
<80cm (n=22) 2(9.09) 20(90.9)
Table 4- Association of subjects under study BMI with metabolic syndrome
Parameters Cut-off Level (n) MetS Presence | MetS Absent
WHO Classification for the general Kumaon population
Underweight <18.5 (n=23) 0 23
Normal 18.5 - 24.9 (n=53) 13 (24.5) 40 (75.4)
Overweight 25 -29.9 (n=32) 11(34.3) 21(65.6)
Obesity Class I 30 - 34.9 (n=65) 35(53.8) 30 (46.15)
Obesity Class II 35 -39.9 (n=27) 18 (66.6) 9(33.3)
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Table 5- prevalence of mets among overweight and obese individuals based on ncep/atp 3 criteria as per their lifestyle.

Risk Parameters MeS Presence (n=107) MetS Absent (n=93)
Yes 31 33
Smoking
No 76 60
Yes 40 51
Walking > 1h/day
No 67 42
Yes 9 11
Additional Sports
No 98 82
Yes 35 32
=4h/day of Computer or TV
No 72 61
Yes 87 72
Family History of DM/HTN
No 20 21
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