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Abstract: Objectives: To evaluate of the metabolic syndrome in a rural population of Surat, a zone located to 
the South of Gujarat. Methods: Randomly selected adults >20 years were studied using stratified sampling. 
Metabolic syndrome was diagnosed using Adult Treatment Panel-III (ATP-III) guidelines when any three of the 
following were present: (1) triglycerides ≥150 mg/dl, (2) HDL cholesterol < 40 mg/dl in men and <50 mg/dl in 
women, (3) systolic blood pressure ≥130mmHg or diastolic blood pressure ≥85mmHg, (4) fasting plasma 
glucose ≥100 mg/dL and (5) Truncal obesity (waist circumference more than 102 cm in men and >88 cm in 
women). Results: Metabolic syndrome was present in 23.6% subjects, 22.9% in men and 24.6% in women 
(P>0.05). The prevalence increased from 8.1% in the population younger than 30 y to 37.6% in ages more than 
60 years. Low HDL was the most common metabolic abnormality in both sexes. The prevalence of obesity (BMI 
≥ 30 kg/m2), hypercholesterolemia (≥200 mg/dl) and high LDL cholesterol (≥130 mg/dl) was greater in the 
metabolic syndrome group than normal subjects (P<0.05). Conclusion: There is a high prevalence of metabolic 
syndrome in this rural population of Surat. Focus of cardiovascular prevention should be undertaken in this 
area. [Vaghela P et al  NJIRM 2013; 4(5) : 55-59] 
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Introduction: The metabolic syndrome has 
emerged as an important clinical entity over the 
last two decades following Raeven's description of 
a clustering of risk factors for coronary artery 
disease in 1988 1. The specific components of the 
metabolic syndrome include: central obesity, 
glucose intolerance, elevated triglycerides, low 
levels of high density lipoprotein cholesterol (HDL), 
and hypertension 2. The components occur 
together more frequently than expected by 
chance, and when grouped together they result in 
an increased risk for cardiovascular disease and 
diabetes mellitus 2,3.  
 
Several organizations have published diagnostic 
criteria for the metabolic syndrome 4-9. In 2005 the 
American Heart Association and the National Heart 
Lung and Blood Institute AHA/NHLBI and the 
International Diabetes Federation (IDF) published 
criteria 5,6 for the diagnosis of the metabolic 
syndrome which were designed to have practical 
application in epidemiological studies. The 
AHA/NHLBI criteria were essentially a revision of 
the 2001 National Cholesterol Education 
Programme NCEP Adult Treatment Panel III ATP-III 
criteria 4. Both the IDF and the revised ATP-III used 
the five components mentioned above but differed 
in that the IDF criteria regarded central obesity as a 

required component with the diagnosis being 
made if any two of the other components were 
present, while the revised ATP-III criteria could be 
based on any three of the five components.  

 
More recently both groups met with other 
representatives from the World Heart Federation, 
International Atherosclerosis Society, and 
International Association for the Study of Obesity 
and published a revised set of criteria 10 in order to 
harmonize the definition of the metabolic 
syndrome. Worldwide, prevalence estimates for 
the metabolic syndrome in men range from eight 
percent in India to 24 percent in the United States 
and for women from seven percent in France to 46 
percent in India 11. Prevalence estimates varied 
with sex, age and ethnicity 12,13.

 The aim of this 
study was to investigate the prevalence of the 
metabolic syndrome in a rural population of Surat 
using the ATP-III guidelines. 
 
Material & Methods: A cross-sectional study of 
participants from rural area of Surat. 278 
Participants were interviewed and examined 
between March 2008 and Jun 2008 and were 18-85 
years old at the time of enrollment. Measurements 
of blood pressure and anthropometry (weight, 
height, waist and hip circumference) completed. 
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Blood pressure was measured using a mercury 
sphygmomanometer. Waist and hip 
circumferences were measured using a non-
stretchable nylon tape. Questionnaires were 
administered during face to face interviews. Data 
on personal and family medical history, 
socioeconomic status, physical activity and habits 
were collected. A fasting blood sample was 
obtained by venepuncture to measure fasting 
glucose, triglycerides and high density lipoprotein 
cholesterol. Glucose was measured using the 
glucose oxidase method, while HDL-cholesterol 
and triglycerides were measured directly using 
enzymatic techniques. 
 
In this study, subjects with three or more of the 
following five risk factors of the criteria of the 
modified NCEP III were defined as having metabolic 
syndrome: (1) triglycerides ≥150 mg/dl, (2) HDL 
cholesterol < 40 mg/dl in men and <50 mg/dl in 
women, (3) systolic blood pressure ≥130mmHg or 
diastolic blood pressure ≥85mmHg, (4) fasting 
plasma glucose ≥100 mg/dL and (5) Truncal obesity 
(waist circumference more than 102 cm in men 
and >88 cm in women). Subjects with a history of 
hyperlipidemia, hypertension, or diabetes were 
considered to have the risk factor, regardless of the 

biochemical or clinical values. All participants gave 
verbal consent. Data collected were double 
entered into Microsoft Excel database. Tests of 
significance like Pearson’s Chi- square test, 
Student’s t test and ANOVA were applied to find 
out the results. A two tailed p value < 0.05 was 
taken for statistical significance. 
 
Results: The prevalence of the metabolic syndrome 
in the study population was 23.6%. The prevalence 
of metabolic syndrome was the same in women 
and men (24.6% versus 22.9 %,) (P = 0.4 >0.05). 
There was a significant age related increase in the 
prevalence of metabolic syndrome in both of the 
genders. Prevalence of metabolic syndrome 
increased from 8.1% within the 20–29-year-old 
group to 47.6% in people more than 60 years of 
age. The prevalence of individual components of 
the metabolic syndrome is reported in Table 1. In 
men and women, respectively, Hypertension in 
39(28.7%) and 49(34.5%), low HDL cholesterol in 
84(61.8%) and 118(83.1%), high triglycerides in 
60(44.1%) and 57(40.1%), and impaired fasting 
glucose or diabetes in 29(21.3%) and 36(25.4%). 
Low HDL-C was the most common metabolic 
abnormality in both sexes.  

Table 1: Age related Prevalence of individual abnormalities of the Metabolic Syndrome  

Age groups 
(Years) 

FBG  
(>110 mg/dl) 

High TG Low HDL High WC High BP 

Men      

21-30 03(10.3%) 09(31.0%) 16(55.2%) 01(3.4%) 03(10.3%) 

31-40 03(14.3%) 11(52.4%) 13(61.9%)  01(4.7%) 04(19.0%) 

41-50 05(20.0%) 12(48.0%) 16(64.0%) 04(16.0%) 06(24.0%) 

51-60 06(25.0%) 14(58.33%) 16(66.7%) 04(16.7%) 10(41.7%) 

>60 Yrs 12(32.4%) 14(37.8%) 23(62.2%) 19(51.5%) 16(43.2%) 

Total 29(21.3%) 60(44.1%) 84(61.8%) 29(21.3%) 39(28.7%) 

Women      

21-30 2(06.66%) 07(23.3%) 24(80.0%) 04(13.3%) 02(6.6%) 

31-40 3(13.6%) 07(31.8%) 18(81.8%) 09(40.9%) 03(13.6%) 

41-50 5(21.7%) 06(26.1%) 20(86.9%) 14(60.9%) 06(26.1%) 

51-60 9(34.6%) 15(57.7%) 23(88.4%) 15(57.7%) 12(46.1%) 

>60 Yrs 17(41.5%) 22(53.6%) 33(80.5%) 25(60.9%) 26(63.4%) 

Total 36(25.4%) 57(40.1%) 118(83.1%) 67(47.1%) 49(34.5%) 

Both Total 65(23.4%) 117(42.1%) 202(72.7%) 96(34.5%) 88(31.7%) 
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Table 02: Comparison between subjects with 
Normal people & Metabolic Syndrome 

Mean serum HDL-C was 32.6 ± 3.8 mg/dl in those 
with the metabolic syndrome and 44.6 ± 4.6 mg/dl 
in normal individuals (P < 0.001). Most of those 
with metabolic syndrome had three components of 
the syndrome 75.6% & 24.4% subjects had four 
components. None of the people had five 
components.  
 
Figure 01: Comparison of Normal Group(N) with 
Metabolic Syndrome(MS) 

 
Table 2 shows the mean value of coronary risk 
factors in subjects with metabolic syndrome as 
compared to those without. BMI ≥ 30 kg/m2 as 
well as high total and LDL cholesterol, which are 
not part of the metabolic syndrome, are also more 
prevalent among men and women with this 
condition. Elevated LDL-C more than 130 mg/dl 
was found in 13.5% of normal men versus 44.1% of 
those with metabolic syndrome (P<0.05). In 
females high LDL-C was detected in 19.6% versus 

58% in normal subjects and those with metabolic 
syndrome respectively (P<0.05). 
 
Discussion: The results of this study indicate that 
according to ATP III criteria, 23.6% of the studied 
adult population has metabolic syndrome. The 
prevalence of Metabolic Syndrome varies 
considerably worldwide. Some of the differences in 
the prevalence of MS might arise from varied 
definitions of the syndrome. For instance, Trevisan 
et al. 14 reported a prevalence of 3–3.5% in Italy on 
the basis of the presence of all five criteria. 
However, a wide variation in the prevalence can be 
observed even with using the same diagnostic 
criteria. For example, the frequency of MS in a 
sample of the Chinese population was recorded as 
9.8% for men and 17.8% for women 15. In a rural 
area of South Korea, MS was found to affect 29.4% 
of the adult population above 40 years of age 16, 
and similar values were established in Mexico, 
where 26.6% of the population studied exhibited 
the syndrome 17. Although the prevalence of the 
metabolic syndrome in this study is higher than 
some previously reported from the USA, Italy, and 
Finland 18, 14, 16, 19, it is close to that reported from 
Brazil 20, Indian urban population 21, and some 
reports from the US 22. The exact reasons for high 
prevalence of MS in our study remain to be 
determined, but it is evident that substantial 
socioeconomic changes have occurred in the 
population over the past decades and the 
transition from a traditional to a western-like rural 
lifestyle has been associated with adverse changes 
in lifestyle habits.  
 
In our study the single most common abnormality 
was low HDL-C overall 73%, which is more than 
what had previously been reported from USA 23, 
Turkey 24, Italy 25, Canada 26, and UK 27. A high 
prevalence of low HDL-C has been reported 
previously in Iranian population 28 and is very close 
to that was reported from Turkish 29. This could not 
only be attributed to environmental factors but 
may also be due to genetic predispositions. 
Previous family and twin studies have suggested 
that genetic polymorphism accounts for 40–60% of 
the interindividual variation in plasma HDL-C level. 
Low HDL-C was more prevalent in females in our 
study. Most of the women had HDL-C 
concentrations between 45 and 50 mg/dl and the 

Variables Normal(N) Metabolic 
Syndrome(MS) 

 Mean SD Mean SD 

BMI 
(kg/m2) 

23.6 3.4 27.8 4.6 

WC (cm) 81.6 11.2 95.6 12.1 

BP (mm Hg)     

Systolic 114 9.6 146 21.6 

Diastolic 74.6 7.6 86.8 13.2 

Cholesterol
(mg/dl) 

168.6 30 226.4 50.2 

Triglyceride
(mg/dl) 

94.3 22.4 278.6 56.8 

LDL-
C(mg/dl) 

94.8 28.5 137.8 32.9 

HDL-C 
(mg/dl) 

44.6 4.6 32.6 3.8 
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prevalence drops significantly in males (83.1%for 
women versus 61.8% for men). A positive effect of 
age on the prevalence of the syndrome in both 
sexes was detected in this study and resulted in 
37.6% of MS in subjects more than 60 years. This 
effect has been reported in other studies 18. Age-
related increases in insulin resistance have been 
shown in young, middle-aged, and elderly healthy 
normal-weight adults 30, and an age related 
difference in the degree of clustering of risk 
variables 31 has been reported too. 
 
Conclusion: The present study from the rural area 
of Surat demonstrated that Metabolic Syndrome is 
a serious problem among the rural area of Surat 
populations of this country affecting primarily 
older individuals. Since the Indian population, 
composed mainly of young people, it is very likely 
that the prevalence of Metabolic Syndrome will be 
even greater in the next decades. The prevention 
and treatment of this condition is of major public 
concern and urgently requires the application of 
appropriate policies and considerable investment. 
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