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circumference, waist hip ratio (WHR), body mass index (BMI), fasting
blood glucose (FBG), triglycerides, high density lipoprotein (HDL), cholesterol and glycated
haemoglobin (HbAlc) were compared in both rural and urban populations. Data were
analysed by using Statistical Package for Social Survey (SPSS) for windows 16.0 software
(SPSS Inc., Chicago, IL, USA) and result where expressed on mean + SD. Results: There
were significant differences in biochemical measurements and anthropometric measurements
of study population (p<0.05). As per NCEP ATPIII criteria, the prevalence of MetS in rural
patient population was 13.8% in male and 18.8% in female. Whereas in urban male and
female exhibited 21.7% and 27.8% of MetS respectively. The risk of CVD in a rural patient

population was 6.3% in male and 11.6% in female. Whereas in urban male and female
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exhibited 13.0% and 15.3% of CVD respectively. Conclusion: Metabolic syndrome in the
presence of type 2 diabetes (T2DM) plays an important role in elevation of blood pressure,

low-density lipoprotein and triglycerides which are precursors risk of CVD.

KEYWORDS: Body mass index, Central obesity, Glycated haemoglobin, Type 2 diabetes

mellitus.

INTRODUCTION

The worldwide incidence of MetS and CVD have been reported to increase over the years
and has become the leading cause of premature death and disability. The incidence of MetS
and coronary heart disease (CHD) is increasing in many developed countries, but also
increasing in developing and traditional countries, partly as a result of increasing longevity,
urbanization and lifestyle changes, more than 50-60% of the global burden of CHD observed
in developing countries.™ The MetS is a multiple and a major risk factor for CVD.1**! The
syndrome developed through the interplay of obesity and metabolic susceptibility. The co-
occurrence of MetS and T2DM precede the CVD risk associated with each condition.™*
Several studies have reported that MetS is associated with double risk of CVD.[ The
scenario of the MetS factors may vary with age, gender, geographic elements and type of
population.l? The prevention and treatment modalities of MetS and CVD are very expensive
as well as fatal. Early detection of MetS among patients with T2DM is very helpful for the
multiple risk reduction, including changes in lifestyle factors within conclusion reason of
prevention and intervention of CVD.!®! The present scientific study conducted in Greater
Noida (district Gautam Budha Nagar) which is adjoining to capital city Delhi. It has 40.9%
rural population and 59.1% urban population, an increase of life expectancy, rapid population
growth and unplanned urbanization raising the risk of MetS"® and CVD. Thus the study is
designed with an aim to compare the effect of MetS and CVD among rural and urban

population.

MATERIAL AND METHODS

The present study was carried out at tertiary care centers (multicentric hospital based study)
in Greater Noida district Gautam Budha Nagar. The period of study was Feb 2014 to Jan
2016. Ethical clearance was taken from the ethics committee of the institution. A cross
sectional study design was used among rural and urban areas who are the permanent resident
of study areas in the age group of 20-55 years. A total of 301 patients were participated in the
study. Total 11 patients (5 rural and 6 urban) were dropped out from the study, due to ill
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health and not turned up for follow up. Out of 290 patients, 149 patients were from rural and
141 were from urban areas. This study also recruited 77 subjects were normal and healthy
considered as a control (35 rural and 42 urban). The participants were selected from tertiary
care centers of Greater Noida district Gautam Budha Nagar. The inclusion criteria were
participants attending medicine outpatient department (OPD) aged 20-55 years of both sexes
having signs and symptoms of MetS and CVD along with altered lipid profile were selected.
Exclusion criteria were participants with a nonsignificant history of coronary heart disease
(CHD) and MetS. Pregnant female and migrating population was excluded from the study.
The participants were interviewed to obtain relevant data like weight, height, age, sex and
family history. Blood pressure was measured by using sphygmomanometer, after keeping
participant in a resting position for 15 minutes. WC and hip circumference were measured by
using flexible measuring tape. Relevant data were documented in a pretested computerized

study proforma.

Approximately 7 ml of fasting venous blood samples early morning after an overnight (8-10
hrs) was collected from the participants. Approximately 2 ml of blood was collected in
sodium fluoride vial and centrifuged for 20 minutes to obtained the plasma, it was used for
FBG. Plasma FBG concentration was measured using glucose oxidase-peroxidase method.™*”!
Approximately 3ml of blood was collected in plain vial without any antocoagulant and
centrifuged for 20 minutes to obtained the serum, it was used for measuring cholesterol,
triglycerides and HDL-C. Cholesterol and triglycerides respectively, were measured using
enzymatic cholesterol oxidase-peroxidase and glycerophosphate-oxidase (GPO/PAP)
method."***? HDL-C was measured using precipitation/enzymatic method, low density
lipoprotein cholesterol (LDL-C) was calculated using Friedwald’s equation and holds valid
only for triglyceride levels <400 mg/dl. Approximately 2ml of blood was collected in EDTA
vial and used for HbAlc estimation. HbAlc was processed by fluorescence immunoassay
based technique with internal and external quality control. Biochemical analyses were carried

out by standard authenticated, established techniques using semi-autoanalyzer.

BMI was calculated by standard procedure that is body weight in kilogram/height in meter?
(kg/m?). MetS was defined as detailed in the National Cholesterol Education Program, Adult
Treatment Panel 111 (NCEP, ATP 1II) report, participants having 3 or more of the following
of five factors.*®l Central obesity: abdominal waist circumference, male> 102 cm, female>

88 cm, FBG > 110 mg/dl, serum triglycerides > 150 mg/dl, serum HDL-C male<40 mg/dl,
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female<50 mg/dl and blood pressure > 130 / > 85 mm Hg. The purpose of ATP 11l was to
identify people who are at increased risk for CVD and to find out lifestyle intervention to

reduce risk.

Statistical Analysis

The comparative data of patient and control were presented as mean+SD. The data were
compared using student’s “t” test. To investigate the associations of the different variables
with MetS and CVD. In all the statistical calculations for the variables p value <0.05 was
considered significant. All the statistical analysis was carried out by using Statistical Package
for Social Survey (SPSS) for windows 16.0 software (SPSS Inc., Chicago, IL, USA).

RESULTS

There were 77 controls recruited in the study. In rural area 18 were male controls with the
mean age of 39.16+9.93 years, ranging from 24 years to 54 years whereas in urban area there
were 21 male controls with the mean age of 35.95+8.44 years, ranging from 23 years to 50
years [Table-1]. In rural area there were 17 females with the mean age of 35.88+9.49 years,
ranging from 24 years to 53 years whereas in urban area there were 21 females with the mean
age of 37.76+10.97 years, ranging from 21 years to 53 years [Table-2]. The rural control
group compared with the urban control group, whereas urban patients group compared with

the rural patient group and statistically significant (p<0.05) the mean value.

[Table-1]: Comparison mean value of MetS and CVD risk factors studied in male
control group. Data expressed as mean + SD p<0.05 significant.

Male control (n=39)
Variables Rural area male (n=18) | Urban area male (n=21) p-value

Mean + SD Mean + SD
Age (years) 39.16+9.93 35.95+8.44 >0.05
Systolic BP (mm Hg) 124.89+3.31 127.52+2.69 <0.05
Diastolic BP (mm Hg) 82.00+1.81 82.14+2.22 >0.05
Waist circumference (cm) 84.39+4.55 80.00+3.97 <0.05
Hip circumference 97.00+4.00 93.19+4.08 <0.05
Waist Hip Ratio 0.87+0.03 0.85+0.03 <0.05
BMI (kg/m®) 22.72+1.09 23.29+0.89 >0.05
FBG (mg/dl) 96.83+7.43 86.72+17.31 <0.05
Triglycerides (mg/dl) 135.53+£10.20 139.9345.71 <0.05
HDL —C (mg/dI) 47.58+5.54 50.00+5.10 <0.05
Cholesterol (mg/dl) 172.28+17.87 177.68+16.21 <0.05
LDL —C (mg/dl) 97.57+17.77 99.63+18.60 <0.05
HbA1c (%) 5.07+0.60 4.64+0.32 <0.05
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Rural male control was compared with urban male control, there was a statistically significant
difference was noticed in mean values of systolic blood pressure, waist circumference, hip
circumference, waist hip ratio, FBG, triglycerides, HDL-C, cholesterol, LDL-C and HbAlc
(p<0.05). The mean levels of age, diastolic blood pressure and BMI were statistically
insignificant (p>0.05) [Table-1].

[Table-2]: Comparison mean value of MetS and CVD risk factors studied in female

control group. Data expressed as mean + SD p<0.05 significant.

Female Control (n=38)

Variables Rural area female (n=17) | Urban area female (n=21) o-value
mean + SD mean + SD
Age (years) 35.88+9.49 37.76+£10.97 >0.05
Systolic BP (mm HQ) 125.76+3.46 125.57+3.26 >0.05
Diastolic BP (mm Hg) 80.47+1.50 81.81+2.06 <0.05
Waist circumference (cm) 83.12+4.06 81.43+5.20 <0.05
Hip circumference 100.35 + 4.85 98.42+ 4.57 <0.05
Waist Hip Ratio 0.82+0.02 0.82+0.03 <0.05
BMI (kg/m°) 23.63+£1.04 23.23£1.29 >0.05
FBG (mg/dl) 93.38+8.01 88.36+8.24 <0.05
Triglycerides (mg/dl) 132.87+12.39 131.21+17.42 <0.05
HDL —C (mg/dl) 53.16+2.08 54.94+2.97 <0.05
Cholesterol (mg/dl) 165.95+19.53 176.31+18.53 >0.05
LDL —C (mg/dl) 84.74+16.71 95.15+£19.43 <0.05
HbAlc (%) 4.69+0.38 4.55+0.58 >0.05

Rural female control was compared with urban female control, there was a statistically
significant difference was noticed in mean values of diastolic blood pressure, waist
circumference, hip circumference, waist hip ratio, FBG, triglycerides, HDL-C and LDL-C
(p<0.05). The mean levels of age, systolic blood pressure, BMI, cholesterol and HbAlc were
statistically insignificant (p>0.05) [Table-2].

In patient group 80 were rural male with the mean age of 43.87+8.18 years, ranging from 26
years to 55 years while 69 were urban male with the mean age of 43.65+8.68 years, ranging
from 26 years to 55 years [Table-3]. In rural area there were 69 females with the mean age of
43.95+8.78 years, ranging from 23 years to 55 years whereas in urban areas there were 72
females with the mean age of 42.66+9.34 years, ranging from 24 years to 55 years [Table-4].

Urban male patients have significantly higher mean levels of diastolic blood pressure, waist
circumference, hip circumference, waist hip ratio and cholesterol in comparison to rural

patients in present study (p<0.05). The mean levels age, systolic blood pressure, BMI, FBG,
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triglycerides, HDL-C, LDL-C and HbAlc were statistically insignificant (p>0.05) (Table-3).

Urban female in general, had a significantly higher systolic blood pressure, waist

circumference and hip circumference (p<0.05). The mean levels age, diastolic blood pressure,
waist hip ratio, BMI, FBG, triglycerides, HDL-C, cholesterol, LDL-C, and HbAlc were

statistically insignificant (p>0.05) [Table-4]. Female patients have low increased BMI than

male counterparts. The incidence of hypertension increased with age and correlated with

respondents’ blood glucose levels.

[Table-3]: Comparison of MetS and CVD risk factors studied in male patients. Data
expressed as mean + SD, P < 0.05 significant.

Male patients (n=149)
Variables Rural area male (n=80) | Urban area male (n=69) p-value
mean + SD mean + SD
Age (years) 43.87+8.18 43.65+8.68 >0.05
Systolic BP (mm Hg) 127.30+6.64 128.45+6.43 >0.05
Diastolic BP (mm Hg) 81.56+4.45 83.61+5.01 <0.05
Waist circumference (cm) 88.65+9.33 92.38+7.78 <0.05
Hip circumference 99.92+7.25 102.14+6.24 <0.05
Waist Hip Ratio 0.88+0.05 0.90+0.04 <0.05
BMI (kg/m?) 23.50+2.18 24.10+2.53 >0.05
FBG (mg/dl) 101.62+19.14 105.20+25.02 >0.05
Triglycerides (mg/dl) 151.09+54.18 163.48+83.65 >0.05
HDL —C (mg/dl) 45.50+7.03 44.19+7.97 >0.05
Cholesterol (mg/dl) 184.43+33.27 196.00+43.15 <0.05
LDL —C (mg/dl) 111.71+34.39 119.65+43.91 >0.05
HbAlc (%) 5.56+1.10 5.64+1.18 >0.05

[Table-4]: Comparison of MetS and CVD risk factors studied in female patients. Data
expressed as mean + SD, p < 0.05 significant.

Female patients (n=141)

Variables Rural area female (n=69) | Urban area female (n=72) p-value
mean + SD mean + SD
Age (years) 43.95+8.78 42.66+9.34 >0.05
Systolic BP (mm Hg) 127.65+5.57 130.64+7.02 <0.05
Diastolic BP (mm Hg) 84.54+4.16 84.26+5.30 >0.05
Waist circumference (cm) 86.96+5.26 89.61+9.30 <0.05
Hip circumference 101.39+4.03 104.26+5.80 <0.05
Waist Hip Ratio 0.85+0.06 0.85+0.06 >0.05
BMI (kg/m?) 23.96+2.15 244342 .34 >0.05
FBG (mg/dl) 102.79+21.43 108.08+27.56 >0.05
Triglycerides (mg/dl) 154.95+57.81¢ 158.89+86.96 >0.05
HDL —C (mg/dl) 49.28+7.40 48.85+8.82 >0.05
Cholesterol (mg/dl) 192.85+44.64 192.42+39.05 >0.05
LDL —C (mg/dl) 113.77+45.41 111.83+40.36 >0.05
HbAlc (%) 5.60+1.42 5.86+1.42 >0.05
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In the present study, Urban patients had higher triglyceride cholesterol levels than rural
counterparts. The circulatory level of triglycerides 33.4%, total cholesterol 26.3%, and low
levels of HDL-C were higher in urban patients as compared to rural patients. A significant
family history of the disease (includes siblings and parents) found in urban compared with

rural patients. Both urban and rural female had significantly higher risk for abdominal obesity

and low levels of HDL-C than the male counterpart (Table-5).

[Table-5]: Comparison of MetS and CVD risk factors studied in patients.

Patients rural and urban area (n=290)
Characteristics Male Female Total Male Female | Total
(n=80) (n=69) % (n=69) (n=72) %
Triglyceridemia % 23.7% 27.5% 25.6% | 37.7% 29.2% 33.4%
Cholesterolemia % 20.0% 24.6% 22.3% | 29.0% 23.6% 26.3%
Hypertension % 12.5% 20.3% 16.4% | 24.6% 25.0% 24.8%

[Table-6]: Comparison of disease manifestation in studied patients.

Patients rural and urban area (n=290)
Rural area patients Urban area patients
Characteristics Male Female Total Male Female | Total
(n=69) (n=72) % (n=69) (n=72) %
CVD % 6.3% 11.6% 8.9% 13.0% 15.3% 14.1%
MetS % 13.8% 18.8% 16.3% | 21.7% 27.8% 24.7%

Urban patients have also significantly higher CVD 14.1% and MetS 24.7% in comparison to
rural patients 8.9% and 16.3%, respectively, with significant gender differences in three of
the five criteria of MetS recommended by NCEP, ATP Ill. Rural study patients, unaware that
they are suffering from MetS and CVD. The highest burden of MetS and CVD risk factors in
urban and rural study population provides a basis for cost-effective prevention and
intervention in such resource - constrained setting. The prevalence of MetS is significantly
higher among urban female 27.8%. A similar pattern was noted among rural male and female
for CVD. The rates of abdominal obesity, increased systolic, diastolic blood pressure and low
HDL-C were more or less similar among MetS patients compared to CVD urban and rural
patients. The present study shows that the higher risk of MetS and CVD increased due to

urbanization in urban areas as compared to rural areas [Table-6].

DISCUSSION
A comprehensive investigative study was carried out to compare MetS and CVD risk factors
in rural and urban patients attending tertiary care centers using standardized field

measurements. Hypertension and lipid abnormalities, are major risk factors of MetS and
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CVD. Hypertension was more reported in urban than rural ones (24.8% versus 16.4%) in the
present study, In our study findings correlate with reported findings of Bhansali et al (2015)
the prevalence of hypertension 28.1% -31.5% of urban patients and 19.8% -26.2% in rural
patients.[“] In the current study, the mean levels of cholesterol and triglycerides were higher
in urban male patients than rural counterparts similar to our findings, most surveys have
shown higher mean concentrations of cholesterol and triglycerides in urban compared with
rural patients, with a low mean concentration of HDL-C.1** T2DM was the established index
in assessing CHD which is a major risk factor of CVD.® In current study urban patients
having high MetS 24.7% when compared with the rural patients 16.3%. In a study
Deedwania et al (2014) MetS was more reported 36.8% in urban areas.™*”) Pranita Kambli et
al (2010) conducted a cross sectional study in rural Wardha population, central India found
the MetS prevalence at 5%, which is similar to the present study.!*®! The majority of the other
studies also found higher rates of MetS in urban areas as compared to rural areas. There was a
high prevalence of CVD 14.1% in the urban patients as compared with rural patients 8.9% in
our study a similar data on CVD rates have a range 8%-10% in urban areas and 3%-4% in
rural areas in 2003,*%! however, in 2008 Enas et al were found to be 12% and 6%
respectively.?) The dysmetabolic phenotype of urban inhabitants is due to rapid nutrition
transition, physical inactivity and stress respectively. The changing dietary profile over the
last decade includes increased consumption of non-traditional food stuff and ‘energy-dense’
Asian Indian dietary components, more so in urban areas. Elevated prevalence of MetS and
other CVD risk factors in rural and urban patients is due to decreased consumption of the
traditional diet, lack of labour-intensive work due to mechanization, commuting and
increased obesity. Worldwide studies have shown that Asian Indians develop CVD a decade
earlier than other ethnic groups.’?? Here again, the primary reason is that the change from a
traditional diet to energy-dense, high saturated fat diet is occurring more rapidly in children
as well as young adults. Importantly, the prevalence of CVD is higher in urban than rural age
group patients >40 - 55 years, providing an opportunity for early application of preventive
strategies. A notable feature was the high prevalence of the MetS and CVD in female as
compared to male in both urban and rural areas earlier reported study from other regions of
India.”®! This is primarily due to the high prevalence of abdominal obesity and low levels of
HDL-C in the female. Two factors contribute to such a phenotype, first the largely sedentary
lifestyle of female in India'®"! and second one inability to shed weight gained post-pregnancy
contributed by inactivity and imbalanced diet during prenatal and postnatal periods. In rural

northern India, female who gained more weight during and after pregnancy were sedentary
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and had thicker skin fold and showed more tendency to hyperglycemia after pregnancy.®

Interestingly, in the current study despite higher prevalence of the MetS in female, the
prevalence of CVD was almost similar to the male. It is likely that if female with the MetS
continue with the current inadequate physical activity and lifestyle, conversion to diabetes
may occur rapidly, thus prevalence of diabetes may also elevate later on. High prevalence of
generalized and abdominal obesity is clearly a precursor for the cluster development of risk
factors comprising the MetS and CVD also increases subclinical inflammation. The typical
Asian Indian phenotype of obesity consists of high body fat for comparatively low BMI, high
subcutaneous and intra-abdominal fat, and ectopic fat deposition in the liver. The T2DM have
four fold increases in the chances of having CVD compared to subjects without diabetes
mellitus. Hyperlipidemia is associated with atherosclerosis. Atherosclerosis is one of the
major risk factors for CVD. Thus, hyperlipidemia, hyperglycemia coupled with raised
diastolic blood pressure may contribute to the observed four fold increase in CVD patients.?®
Among urban Indians, the average levels fall in the high cardiovascular risk category and are
a concern given that it mediates the relationship between body fat, other inflammatory
markers and coronary artery disease.’””?®] Moreover, circulatory cholesterol levels were
higher in female, in both urban and rural areas compared to male counterparts. Poor CVD
control due to late diagnosis and poor medical care among rural patients who were mostly
illiterates, unaware of MetS and CVD. Its consequences suggest that health education, early
diagnosis, effective, manageable and affordable treatment are the prime needs in rural study
areas. One of our study reported that successful reduction of key risk factors (WC and BP)
and FBG levels among rural and urban population. The intervention improved intake of fiber

and protein besides lowering obesity in youth and adults.

CONCLUSION

There was a high prevalence of MetS and CVD in urban area as compared to rural areas
along with elevated levels of cholesterol, triglyceride and Low HDL-C. Furthermore, there
was progressive worsening of all metabolic parameters between urban patients, which
provide a confirmatory basis for tailored prevention and intervention programs, an

economically beneficial feature in such resource constrained settings.
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