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Abstract Background: Metabolic syndrome is a group of abnormalities that confers an increased risk of developing
atherosclerotic cardiovascular diseases and type 2 diabetes mellitus. Aim: To determine the prevalence of metabolic
syndrome in adults aged >18 years in a rural population, to find the prevalence of various risk factors of metabolic
syndrome and to determine the factors significantly contributing to metabolic syndrome in the same population.
Materials and Methods: A cross-sectional study was undertaken in Jangamsheegehally village of Chintamani taluk in
Karnataka. A detailed personal and clinical history, blood pressure, anthropometric measurements were recorded and a
fasting blood sample was drawn from each of the 188 subjects. The serum samples were analyzed for Fasting Blood
Sugar and lipid profile. Results: the prevalence of metabolic syndrome in adults aged >18 years, using the updated
AHA/NHLBI statement criteria was 42 (22.3%). At least one metabolic abnormality was seen in 87.23% subjects (90%
of females and 84% of the males). The commonest abnormality in females was low HDL (79%), Central obesity (29%)
and hyperglycemia (12%). In males, low HDL (67%) was also the most common abnormality followed by high
triglycerides (40.9%) and hyperglycemia (18.1%). The most significant independent risk factors for developing metabolic
syndrome were found to be Hypertriglyceridemia (OR 21.07, CI 8.48-52.35, p<0.001), Low HDL levels (OR 20.71, CI
1.78- 101.0, p= 0.001) and Central obesity (OR 15.75, CI 7.40-38.69, p<0.001). Conclusion: The prevalence of
metabolic syndrome was highest in the age group of 31-40 years with low HDL levels, hypertriglyceridemia and central
obesity being independent risk factors. Efforts should be aimed at educating the rural masses regarding lifestyle
modifications including suggestions on improving eating habits, the importance of a regular exercise regimen, social
support and stress management strategies in order to alleviate the metabolic abnormalities that could increase the risk of
Metabolic syndrome.
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Metabolic syndrome (MS) is a group of abnormalities
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atherosclerotic cardiovascular diseases (CVD) and also
DOI: 13 October type 2 diabetes mellitus (T2DM). Almost all these factors

2014 are associated with increased lrnorbidity and mortality in
general and CVD in particular . This syndrome is seen in
about 20-30% of the adult population worldwide®. The
pathogenesis remains unclear and is a complex interaction
of sedentary lifestyle, socioeconomic transitions, stress, &
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urbanisation, migration, obesity, rapid nutritional changes
and genetic factors’. Numerous definitions have been
proposed for metabolic syndrome”. The most recent
definition is from the Joint Interim Statement of the
International Diabetes Federation Task Force on
Epidemiology and Prevention; the National Heart, Lung,
and Blood Institute (AHA/NHLBI); the American Heart
Association; the World Heart Federation; the
International ~ Atherosclerosis ~ Society; and  the
International Association for the Study of Obesity® and
also a Consensus Statement for Diagnosis of Obesity,
Abdominal Obesity and the Metabolic Syndrome for
Asian Indians’. As per these concensus statements, the
presence of three or more of the following five
parameters could be considered as presence of MS.

1. Elevated waist circumference: >90 cm in men
and >80 cm in women

2. Elevated triglycerides: >150 mg/dL or on drug
treatment (example-fibrates, nicotinic acid) for
elevated triglycerides

3. Reduced HDL-C: <40 mg/dL in men and <50
mg/dL in women, or on drug treatment for
reduced HDL-C (example-fibrates, nicotinic
acid),

4. Elevated blood pressure: =130 mm Hg systolic
blood pressure and/or >85 mm Hg diastolic
blood pressure or on antihypertensive drug
treatment in a patient with a history of
hypertension,

5. Elevated fasting glucose: >100 mg/dL or on drug
treatment for elevated glucose.

Many studies in India have reported a high prevalence of
metabolic syndrome, that continues to rise' 3. However,
these studies were carried out mainly in urban areas and
used different criteria to diagnose metabolic syndrome.
Very little information is available about the magnitude
of metabolic syndrome in Indian rural areas. Hence the
present study was undertaken in Jangamshegehally, a
rural area of Chikkaballapur District in Karnataka state of
south India, with the following objectives:

1. To determine the prevalence of metabolic
syndrome in adults aged >18 years, using the
updated AHA/NHLBI statement criteria in a
rural population.

2. To find the prevalence of various risk factors of

metabolic  syndrome using the updated
AHA/NHLBI statement criteria
3. To determine the factors significantly

contributing to metabolic syndrome amongst the
rural population

International Journal of Recent Trends in Science And Technology, ISSN 2277-2812 E-ISSN 2249-8109, Volume 12, Issue 3, 2014

MATERIALS AND METHODS

This cross sectional study is part of the pilot study of, “A
study to evaluate the effect of an intervention module on
modifiable risk factors for select non-communicable
diseases (NCD's) in a rural community”, which was
undertaken by the Department of Community Medicine
and Department of Biochemistry, M S Ramaiah Medical
college and hospitals in a rural area of Kaiwara Primary
Health Centre (PHC), Chintamani Taluk of Karnataka
State, India. Ethical clearance was obtained from the
institutional ethics committee. One village
(Jangamsheegehally) was selected randomly from a list of
36 villages covered by the Kaiwara PHC. All adults > 18
years of age in 218 households in the village with a
population of 722 were included and pregnant females
were excluded. After establishment of a rapport with the
villagers, an awareness programme regarding the purpose
of the study was carried out. Written informed consent of
the participants was obtained. A pretested semi-structured
questionnaire which included questions relating to socio
demographic details, dietary habits, physical activity,
personal habits, socioeconomic status and medical history
of diabetes, hypertension, including family history and
other risk factors for NCDs was used. A training manual
which provided information on the questionnaire and
methodology for recording of blood pressure and
anthropometric measurements was developed based on
the manual of the MONICA study'’. The manual
contained definitions used in the study, details of method
of data collection, drawing of blood sample,
centrifugation, storage, and transportation of blood
samples to the tertiary laboratory for analysis. One day
training was conducted for all the medical personnel, field
workers, and technicians involved in data collection. The
study was conducted between the months of September
2010 to November 2010. A house-to-house survey was
done, during which each eligible subject (> 18 years of
age) identified in the house was given a unique
identification number in serial order. Each of the eligible
subjects was interviewed with the questionnaire.
Following the interview, blood bpressure and
anthropometric measurements were recorded with
standardized instruments '*. These instruments were
subjected to appropriate quality control checks. Height
was measured without footwear with a non-stretchable
standardized measuring scale with an accuracy of up to
05 cm. Weight was measured with a standard ‘Indian
Standards Organization’ certified weighing scale with
minimum clothes and without footwear with an accuracy
of up to 100 gms. The weighing scale was set to zero and
checked with a known weight every day. Waist and hip
measurements were taken with a non-stretchable plastic
tape and rounded off to the nearest 0*5 cms. Waist and
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hip measurements of female subjects was done by female
investigators. Waist, and hip measurements were taken
twice with a five minute interval and the average of the
two measurements was recorded as the final
measurement. Body mass index (BMI) was calculated as
weight in kilograms divided by squared height in meter.
After 5 minutes of rest, left arm systolic (SBP) and
diastolic (DBP) blood pressure measurements were taken
twice using a mercury sphygmomanometer and
stethoscope to the nearest 2mm Hg and were averaged for
the analyses. A third measurement was taken only when
the difference between the two measurements was > 5
mmHg. Prior medical records for blood pressure were
also taken into consideration. Sample Size Estimation:
Sample size estimation: Studies on chronic illness carried
out in rural areas in India have reported that the
prevalence of select chronic diseases was nearly 30%".
With an absolute precision of 5% and a confidence level
of 99%, the estimated sample size was 559. Due to cost
constraints, laboratory investigations were done on a
random sample of the respondents. Hence, sample size
for laboratory investigations was estimated based on the
prevalence of dysligidemia among normotensives in a
rural area, as 48%'°. A relative precision of 15% with
alpha error of 5%, the required sample size was 185. At
the end of the survey (2 months), 204 randomly selected
subjects were asked to come for laboratory investigations
to a village school. Subjects were informed orally as well
as with an information pamphlet in the local language,
about blood collection for estimation of glucose and lipid
profile and the importance to remain fasting for 12 hours.
The number of subjects who came for laboratory
investigations were 188. A blood sample was collected,
with due asceptic precautions, after an overnight fast of 8-
12 hours from each study subject. The blood samples
were collected, by a trained laboratory technician, in
plain, gel vacutainers, allowed to clot and centrifuged at
the place of collection to separate the serum. The
separated serum was stored at 2-8°C in refrigerators for a
maximum period of 2 hours in the field area and then
transported with ice packs to the diagnostic laboratory of
M S Ramaiah Hospitals for the estimation of fasting
blood sugar (by glucose oxidase method), complete lipid
profile (serum total cholesterol- enzymatic colorimetric
method using cholesterol oxidase, serum triglyceride-
enzymatic colorimetric method using glycerol phosphate
oxidase, serum high density lipoprotein- enzymatic
colorimetric method using cholesterol oxidase and
esterase and low density lipoprotein using Friedwalds
equation) on Cobas 6000c501 RXL MAX TM, fully
automated analyzer, as per standard specifications'’. The
presence of the metabolic syndrome was determined
using the updated present AHA/NHLBI statement- the

presence of any three of the five modifiable
cardiovascular risk factors confers a clinical diagnosis of
metabolic syndrome®®’.

STATISTICAL ANALYSIS

Data was analyzed using the SPSS Version 18<0.
Descriptive statistics such as proportions / mean, standard
deviations were calculated. Chi square test was employed
to test for differences in the various parameters.
Prevalence rates of risk factors were estimated.
Considering Fasting Blood Sugar <100 mg/dL, Serum
Triglyceride<150 mg/dL, Serum HDL >40 mg/dL in men
and > 50 mg/dL in women, Blood Pressure(<130 mm Hg
systolic blood pressure and/or < 85 mm Hg diastolic
blood pressure) and Waist circumference < 90 ¢cm in men
and <80 cm in women as reference categories, univariate
odd’s ratios were estimated along with 95% confidence
intervals separately for Metabolic Syndrome and Non-
Metabolic syndrome categories.

RESULTS

Of the 188 subjects who participated in the study, 88 were
males and 100 were females. Age, gender distribution of
the subjects and prevalence of metabolic syndrome as per
the updated AHA/NHLBI statement criteria is shown in
tablel. The overall prevalence of metabolic syndrome as
per the updated AHA/NHLBI statement criteria was
22.3% (n=42) with 22 out of 88 males (25%) and 20 out
of 100 (20%) females, showing no significant differences
in gender wise prevalence of MS. The prevalence of MS
was found to be highest in the age group 18-39 years
(40.47%). In the age group 40-59 years and > 60 years,
the prevalence of MS was found to be 28.57% and
30.95% respectively. Table 2 shows the age and gender-
wise prevalence of the five criteria of metabolic
syndrome amongst the study subjects. Among the study
subjects, 87.23% subjects (90% of female subjects and
84% of the male subjects) had at least one risk factor for
metabolic syndrome. Only 16% of all the males and 10%
of all the females amongst the study subjects were
without any metabolic abnormality. Table 3 shows that
amongst females, the commonest abnormality was low
HDL (79%), followed by Central obesity (29%).
Hyperglycemia (12%) was the least common abnormality
amongst female subjects. In males, low HDL (67%) was
also the most common abnormality followed by high
triglycerides (40.9%). Hyperglycemia was the least
common (18.1%) abnormality amongst male subjects.
Multivariate logistic regression analysis was used to
identify the independent risk factors for MS (Table 4).
Advancing age was a significant risk factor for the
development of MS. The mean age of subjects with MS
was found to be significantly higher than the mean age of
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controls. There was no significant difference in terms of 8.48-52.35, p<0.001), Low HDL levels (OR 20.71, CI
predisposition in developing MS with regards to gender, 1.78- 101.0, p= 0.001), Central obesity (OR 15.75, CI
educational, socioeconomic status (individuals belonging 7.40-38.69, p<0.001), Hypertension (OR 10.86, CI 4.45-
to various educational and socioeconomic strata were 21.0, p<0.001) and Hyperglycemia (OR 8.34, CI 3.94-
evenly distributed in both the groups) or physical activity 23.45, p<0.001), were the significant risk factors for
(data not shown). Hypertriglyceridemia (OR 21.07, CI developing MS.

Table 1: Age and gender distribution of the study subjects
Baseline Variables Non MS n=146 (77.6%) MS n=42 (22.3%) Total n=188 (100%) p value

Age in years
18-39 76 (81.7%) 17(18.3%) 93
40-59 46 (79.3%) 12 (20.7%) 58 0.107
260 24 (64.9%) 13 (35.1%) 37
Gender
Male 66 (75%) 22(25% ) 88 0.411
Female 80(80% ) 20(20%) 100 )

Table 2: Age and gender-wise prevalence of the five criteria of metabolic syndrome according to the updated AHA/NHLBI statement
amongst the study subjects

Males n=88 (%) Females n=100 (%)
Age Group in No Metabolic One Two Metabolic
. One Two syndrome (Three No . .. syndrome (Three
years abnormalit . L. . abnormali  abnormaliti
abnormality abnormalities or more abnormality t os or more
y abnormalities) y abnormalities)
18-39
(n=93) 10 14 8 10 4 29 11 7
40-59
(n=58) 2 13 9 7 5 7 10 5
> 60
(n=37) 2 2 6 5 1 4 9 8
40 (40%
Total 14 (16% of 29 (33% of 23 (26% of 10 (10% of 30 (30% of 20 (20% of
22 (25% of males) of
(n=188) males) males) males) females) females) females) females)

Table 3: Comparison of the proportion of subjects who are characterized with various components of metabolic syndrome

Whole study Population Males [88] Females [100]
Components n=188 [%of all study [% of male [% of female p value
subjects] subjects] subjects]
Hyperglycemia (Fasting Blood Sugar =100 mg/dL) 28 [14.9] 16 [18.1] 12 [12.0] 0.235
Hypertriglyceridemia (Serum Triglyceride 2150 mg/dL) 63 [33.5] 36 [40.9] 27 [27.0] 0.044*
Decreased HDL (<40 mg/dL in men and <50 mg/dL in
138 [73.4] 59 [67] 79 [79.0] 0.064
women)
Hypertension (2130 mm Hg systolic blood pressure and/or
47 [25] 23[26.1] 24 24] 0.083
>85 mm Hg diastolic blood pressure)
Central Obesity (Waist circumference 290 cm in men and
50 [26.5] 21[23.8] 29 [29] 0.426

>80 cm in women)

* Moderate statistical significance (p value: 0.01< 0.05)
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Table 4: Multivariate logistic regression analysis for risk factors for metabolic syndrome (MS)

Odds Ratio
. Non MS ms Total o
Variables n=146 =42 n=188 (OR zlt)95A) p value
Mean age in years 40.82+16.45 46.67+14.87 42.12+16.26 - 0.039*
66(45.2% of non 22(52.4% of MS 88(46.8% of all
Number of males } . . Reference
MS subjects) subjects) study subjects) 0.411
80(54.8% of non 20(47.6% of MS 100(53.2% of all ’
Number of females . . . 0.75
MS subjects) subjects) study subjects)
_ Subjects with Central Obesity (Waist 20(13.6% of non  30(71.4%of MS  50(26% of all study 1575
circumference 290 cm in men and 280 cm in . . . <0.001**
MS subjects) subjects) subjects) (6.9-35.7)
women)
. . s .
Subjects with Hypertension (2130 mm Hg systolic ) ) joc ¢ o0 26(61.9% of MS  47(25% of all study 10.86
blood pressure and/or 285 mm Hg diastolic blood . . . <0.001**
MS subjects) subjects) subjects) (4.9-23.8)
pressure)
Subjects with Hyperglycemia (Fasting Blood Sugar ~ 11(7.5% of non MS 17(40.4% of MS 28(14.8% of all 8.34 <0.001**
>100 mg/dL) subjects) subjects) study subjects) (3.4-19.9) ’
Subjects with Hypertriglyceridemia 28(19.2% of non 35(83.3% of MS 63(33.5% of all (8241-£273) <0.001**
(Triglycerides>150 mg/dL) MS subjects) subjects) study subjects) ’ ’ ’
Subjects with Decreased HDL (<40 mg/dL in men 97(66.4% of non 41(97.6% of MS 138(73.4% of all 20.71 0.001%*
and <50 mg/dL in women) MS subjects) subjects) study subjects) (2.7-155.0) ’

* Moderate statistical significance( p value:0.01< 0.05); ** Strong statistical significance (p value : <0.01)

DISCUSSION

The metabolic syndrome (MS) encompasses a group of
interrelated physiological, biochemical, clinical, and
metabolic factors that increase the risk of atherosclerotic
cardiovascular disease, Type 2 Diabetes Mellitus, and all
cause mortality’. A person with MS has a 5 fold risk of
developing type 2 diabetes mellitus, 2-fold risk of
developing cardiovascular disease over the next 5 to 10
yearsg, 2- to 4-fold increased risk of stroke, a 3- to 4-fold
increased risk of myocardial infarction (MI), and 2-fold
the risk of dying from such an event compared with those
without the syndrome'® regardless of a previous history of
cardiovascular events. The prevalence of metabolic
syndrome has increased worldwide®, and it has become a
major public health concern in many countries, including
both urban and rural India'"'’. The present study was
undertaken to determine the prevalence of metabolic
syndrome, the prevalence of various risk factors of
metabolic syndrome and to determine the factors
significantly contributing to metabolic syndrome amongst
a rural population in Karnataka. The prevalence of
metabolic syndrome was found to be 22.3% amongst the
rural  population of Jangamsheegehally village,
Chintamani Taluk, Chikkaballapur District in Karnataka,
as per the updated AHA/NHLBI statement criteria. Other
studies in rural Andhra Pradesh and central India using
the ATPIII criteria’ found the prevalence of MS to be
28.2% and 9.3% respectively. A similar study done by
Chow et al® in rural Andhra Pradesh, found the
prevalence of metabolic syndrome to be 28.2%. A study
done between 2007 and 2008 by Kamble et al.,”' in a

rural area of Wardha district, central India, found the
prevalence of metabloic syndrome to be 9.3% using the
ATPIII criteria®. In a study done in urban eastern India,
the overall prevalence of MS was 33.5%'% and 19.52% in
a study done in Mumbai''. Rural populations residing in
villages are expected to have a low prevalence of
metabolic syndrome as they are not exposed to
urbanisation or industrialisation. Today, life in rural areas
is undergoing extensive changes. Adoption of an urban
lifestyle, mechanization, decreasing labour intensive
work, decreasing food scarcity, availibility and
consumption of energy dense foods, increased intake of
fats, salt and sugar, advent of new technologies in
farming with less energy expenditure are the probable
reasons for the high prevalence of metabolic syndrome in
the rural population of India. Sarkar ez al"® reported 30-50
per cent prevalence of MS in Bhutia tribe, with no rural-
urban difference. Among the Toto tribe, in the same
study, the rural community prevalence was as low as 4-9
per cent. The authors proposed that metabolic syndrome
(or its contributing variables) could be a major health
problem even in traditional rural ethnic groups and that
MS may not necessarily be a result of modernization or
urbanization but could also be due to genetic factors'”. In
the present study, the prevalence of MS was marginally
higher in males (52.4%) than in the females (47.6%),
though not statistically significant. Other studies done in
India, have shown increased prevalence of MS was in
males''?" or females '**'. The age group 18-39 years
(40.47%) was found to have the highest prevalence of MS
in the present study. The incidence of Coronary Artery
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Disease (CAD) in the young has been reported to be
12%-16% amongst Indians™. Heart diseases affect
Indians 5 to 10 years earlier than in other populations
around the world®**. The age group 18-39 years
represents the productive workforce of the population,
and therefore, to retard the progress of preventable
cardiovascular diseases, major initiatives like promotion
of healthy dietary habits, physical activity, generation of
awareness among both genders, or development of
guidelines for risk factors and therapeutic and surgical
strategies are needed. A large proportion (87.23%) of
subjects in our study had atleast one metabolic
abnormality (90% of female subjects and 84% of the male
subjects) as shown in table 2. A study done in Mumbai
found atleast one metabolic abnormality in 95% of the
urban study subjects''. This could probably indicate that a
large number of individuals amongst the rural population
are already progressing towards increased risk of diabetes
and cardiovascular disease similar to an urban population.
In the present study, hypertriglyceridemia (OR 21.07, CI
8.48-52.35, p<0.001) significantly increased the risk of
developing metabolic syndrome, followed by subjects
with low HDL levels and central obesity. The most
prevalent metabolic abnormality amongst all the study
subjects was a low HDL level (<40mg/dL in males and
<50mg/dL in females), found in 73.4% of the study
population (67% in males and 79% in females). It was
also the most prevalent abnormality (97.6%) in subjects
with MS. A low HDL level was also the only isolated
abnormality in 30% of all females and 25% of all the
male study subjects. This finding is similar to that of
Joshi S et al.done in three states and one union territory
of India” and to that of Zahid N ez al., [26] done in rural
Pakistan where, low HDL-C was the most common lipid
abnormality in 72.3% and 79.6% of the population,
respectively. It is known that a strong inverse association
exists between HDL concentrations with increased risk of
coronary artery disease. The risk for CAD increases by 2-
3% for every mg/dl decrease in HDL?’. Low HDL levels
may be due to low physical activity, alcohol ingestion,
smoking, environmental as well as dietary habits.
Attempts at increasing Serum HDL levels with dietary
and lifestyle modifications along with treatment using
drugs like statins, niacin, fibrates or torcetrapib have
evoked varied responses, leading to suggestions that HDL
particle functionality could be as important as HDL-C
levels®. Asian Indians have a genetic predisposition to
low HDL levels, have a decreased rate of production of
apolipoprotein A-I and are also more prone to develop
features of the insulin resistance syndrome®. Apoprotein
A-1 (APO A-1), a major protein component of HDL, is
responsible for the cardioprotective nature of HDL and is
essential for maintaining the anti-oxidant and reverse
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cholesterol transport function of HDL. Low levels of
APO A-1 have been associated with occurrence of
cardiovascular disease (Henkhaus 2011) (Dodani S 2011).
Recent studies in South Asians and Indians have studied
APOAT1 single nucleotide polymorphisms (SNPs) and
their effects (Henkhaus 2011) (Dodani S 2011). South
Asians and Indians showed higher frequencies for certain
types of SNPs of APOA1 gene that could result in low
Apo Al levels, ineffective Apo Al that has low
antioxidant and high pro-oxidant activity, low HDL levels
and high levels of dysfunctional HDL that could explain
the increased risk of CAD in these populations30’31.
Hypertriglyceridemia (serum triglyceride >150 mg/dL)
was the second most common metabolic abnormality in
33.5% of the study population, found in 40.9% of male,
27% of female subjects and 83.3% of subjects with MS.
In The ICMR-INDIAB Study®, 29.5% of all study
subjects had hypertriglyceridemia and the highest and
lowest rates of hypertriglyceridemia were found in
Chandigarh (38.6%) and Maharastra (22.8%) respectively
with a greater prevalence in males. This is similar to the
prevalence of hypertriglyceridemia in the present study
(33.5%). An elevated triglyceride level is marker of
cardiovascular risk due to its direct influence on LDL and
HDL  composition, functionallit;/32 and increased
atherogenic particles in circulation 3. Serum triglyceride
levels are influenced by nutritional intake (high
carbohydrate food, low nutrient energy dense food),
insulin resistance, physical activity, and cigarette
smoking and alcohol consumption®. Insulin resistance
also leads to hypertriglyceridemia by increasing lipolysis,
resulting in increased free fatty acid (FFA) levels, which
in the liver, leads to increased synthesis of triglycerides
and increased very low density lipoprotein (VLDL)
secretion®. The activity of lipoprotein lipase, a major
mediator of very low density lipoprotein (VLDL)
clearance, is also mediated by insulin’. Educating the
rural masses towards lowering elevated triglyceride levels
should focus on reduction in body weight, increased
aerobic activity, reduced intake of added sugars, fructose,
trans fats and increased intake unsaturated fat and marine-
based omega-3 products®. In the present study central
obesity (indicated by a waist circumference >90 cm in
men and >80 c¢cm in women) was the third most common
abnormality (26 %) of the study population (24% of the
males and 29% of the female subjects). 71% of the study
subjects with MS also had central obesity. Our findings
are similar to that of Beigh et al, where prevalence of
Central Obesity was 29% in all study subjects”. In a
study done in a rural population in rural Wardha, Central
India, the prevalence of central obesity was 28.2% in
females and 16% in male subjects>’. Central obesity is an
important parameter in the diagnosis of the metabolic
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syndrome and is associated with 2 to 5 fold increased
risks of diabetes, cardiovascular diseases and/or
mortality4. Studies have shown that Asian Indians (people
of Indian origin) have a greater amount of fat and lesser
muscle mass as compared to other ethnic groups®.
Cardiovascular risk factors and Type 2 diabetes mellitus
occur at lower levels of obesity in Asian Indians than in
other non Asian Indian populations®. Therefore, a
Consensus Group from India formulated revised
guidelines for diagnosis of abdominal obesity for Asian
Indians®’. Accordingly, the waist circumference cut-offs
for Asian Indians is >90cms in males and > 80cms in
females®’ whereas it is >102 cms in males and >88 cms in
females as per the prevalent International criteria®. Since
the present study was a cross sectional one, the cause and
effect relationship between various risk factors of
metabolic syndrome and a cardiovscular event could not
be explored. The strengths of the study are that it was
done on a rural population, with a large sample size. This
study also shows that the rural population too has an
increased risk for developing NCD’s.

CONCLUSION

The present study shows that prevalence of metabolic
syndrome in the rural population is highest in the age
group of 31-40 years and is relatively high in other age
groups with low HDL levels, hypertriglyceridemia and
central obesity being independent risk factors in the
adults. The number of adults with atleast one metabolic
abnormality was also high. Efforts should be aimed at
educating the rural masses regarding lifestyle
modifications including suggestions on improving eating
habits, the importance of a regular exercise regimen,
social support and stress management strategies in order
to alleviate the metabolic abnormalities that could
increase the risk of Metabolic syndrome.
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