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ABSTRACT  
 

Introduction and Aim: Because lifestyle changes and treatments can reduce the incidence of type 2 diabetes and 

coronary vascular diseases (CVD), early detection of metabolic syndrome (MetS) is crucial. Using the new 

International Diabetes Federation (IDF) criteria, the study aimed to determine the prevalence of MetS and evaluate 

the known risk factors.  
 

Methods and Materials: The current study was a cross-sectional quantitative study among students of 1st MBBS 

in Mahavir Medical College and Hospital, Vikarabad, Telangana, India. The study included 150 students of both 

genders. Anthropometric measurements, blood pressure, fasting blood sugar, lipid profile, demographic details, and 

risk factors were evaluated. Data was processed using SPSS version 20. P-value <0.05 was considered for 

statistical significance. 
 

Results: In total, 148 students aged 19 years (mean age 18±4), were included in the study. Among them, 66 

(44.59%) were males and 82 (55.4%) were females. The comprehensive prevalence of (MetS) was 28.35%.  

Females have a high risk at 37.8% when compared to males at 18.8%. Additionally, a high prevalence of 

overweight and obesity, high blood pressure, and low HDL were found to be the primary causes of MetS. 
 
Conclusion: Due to the high prevalence of metabolic syndrome among medical students in their early years. 

Unhealthy habits and a lack of awareness could be to blame for this. Hence health education and early detection 

followed by lifestyle interventions are imperative in the early phase of their medical education to decrease the 

prevalence.  
 
Keywords: Medical students; metabolic syndrome; IDF criteria; type-2 diabetes mellitus; cardiovascular disorders. 
 
INTRODUCTION 
 

here is a rapid increase in the prevalence of 

noncommunicable diseases worldwide. 

Approximately three-quarters of deaths in 

developing countries will be caused by these diseases 

by 2020, according to the World Health Organization 

(1). One of the emerging major public health issues all 

around the globe is metabolic syndrome (MetS). 

Within the younger population, it has won greater 

interest due to the unfavorable outcomes it has, and its 

early identification results in better health. 

The growing prevalence of obesity in children is 

an emerging public fitness trouble that results 

in the incidence of recent cases of metabolic 

syndrome in adolescence and young people (2). 
 
India is a developing country going through swift 

urbanization with industrialization, up-gradation of 

income, improvement in education, and improved 

health care (3). In addition, the prevalence of non-

communicable diseases is rising because of an 

increase in unhealthy lifestyles such as smoking, 

eating unhealthy foods, not getting enough exercise, 

and other unhealthy behaviors. The metabolic 

syndrome being a chronic disease has serious 

consequences in terms of mortality, morbidity, family 

difficulties, poverty, and economic impact on the 

country (4). The metabolic syndrome is characterized 

through the clustering of threat elements, which places 

humans at increased hazard of diabetes and 

cardiovascular diseases (CVD; 5). The metabolic 

syndrome attracted researchers since it’s a modifiable 

risk factor to prevent cardiovascular disease and type 

2 diabetes (6). The criteria used in this study are those 

given by means of the International Diabetes 

Federation (7). Adequate knowledge of metabolic 

syndrome and its risk factors is essential for taking 

precautions to prevent it in the process to have healthy 

generations. Health care professionals should conduct 

awareness and educational programs for healthy 

communities. 
 
It is increasingly recognized worldwide and estimated 

that the 20-25%adult population in south Asia has 
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developed MetS (8). Excess weight and lack of 

physical activity are two important determinants of 

the Met (9). On the other hand, chronic stress has also 

been associated with the syndrome, especially in the 

work environment (13). Worksites represent one of the 

most promising settings for early detection and 

follow-up interventions for the MetS (10). The 

pathophysiology of the disorder is insulin resistance 

and central obesity is considered a significant factor 

(11). 
 

Epigenetics, a sedentary way of life, proinflammatory 

nature, and organic changes may additionally have a 

causal effect, but the position of these may also range 

depending on the ethnic group (12). Since, medical 

students frequently use their time at the medical 

college, hospital attending lectures, practical and 

staying at the hostels during the study period. This 

kind of lifestyle is characterized by high levels of 

sedentary and stress which may represent a 

consequence of the syndrome. Another component is 

eating ‘unhealthy food’ (Junk food) with low 

nutritional value, with rich content of saturated fats 

and sugar, hyper calories, low in vitamins and 

minerals, or high-quality protein, whose consumption 

increases the risk of obesity. The study is aimed to 

assess the prevalence and evaluate the known risk 

factors of MetS. Improving the knowledge of 

participants on MetS may play a vital role in 

prevention and early diagnosis and thereby help in 

preventing long-term complications such as obesity, 

diabetes mellitus, and cardiovascular diseases.  
  
MATERIALS AND METHODS 
 
A cross-sectional interventional study was conducted 

over a period of 3 months on a sample of 150 

conveniently selected medical students of first-year 

undergraduates at Mahavir Medical College and 

Hospital, Vikarabad, Telangana, India.  
 

The study was approved by the ethics committee of 

Mahavir Institute of Medical Sciences (MIMS). 

Researchers obtained written informed consent from 

all study subjects before enrolling them in the study. 
 

The new International Diabetes Federation (IDF) 

criteria for metabolic syndrome are abdominal obesity 

as a prerequisite (7, 13). In addition, triglyceride 

levels above 150 mg/dl (1.7m mol/L); HDL 

cholesterol less than 40 mg/dl (0.9 mmol/L) for males 

and less than 50 mg/dl (1.1 mmol/L) in females; 

Blood pressure, systolic greater than or equal to 130 

mmHg or diastolic greater than or equal to 85 mmHg; 

Blood glucose level greater than or equal to 100 mg/dl 

(5.6 mmol per L) were found to be the criteria for 

MetS. 
 

Inclusion criteria 
 

Subjects who were willing to take part in this study 

and who could stand up for the measurement of waist 

circumference. 

 

Exclusion criteria 
 

Previously diagnosed with diabetes, hypertension, or 

dyslipidemia and were never treated with medications 

for the same. 
 

Data collection procedure 
    
The following parameters were measured for all the 

participants as summarized: 
 

1. The prevalence of MetS was assessed using 

(IDF) criteria  

2. Evaluation of the known risk factors for MetS 

was done using the: 

i. Pre-validated data collection questionnaire, 

which consisted of: 

ii. Demographic details: Age, gender 

iii. Family history:  HTN, DM, CVD, smoking, 

and alcohol. 

iv. Risk factors: Smoking, (smokers were defined 

as those who reported smoking for at least 3 

months in their life and who currently smoke 

at least on some days of a week). Alcohol 

consumption was considered for persons who 

reported alcohol consumption in the last 3 

months.  Exercise, fast food consumption, 

aerated drinks, no consumption of fruits and 

vegetables, psychological aspects: stress due 

to academics, stress at home, stressful life 

events in the past year, anxiety, or depression. 
3. Intervention:  

i. Anthropometric measurements: BMI and WC 

(waist circumference)   

ii. Clinical examination: Blood pressure 

iii. Diagnostic profile: Fasting Blood Sugar, Total 

Cholesterol (TC), Triglycerides (TG), Very-

low-density lipoprotein (VLDL), Low-density 

lipoprotein (LDL) 
 

Anthropometric parameters 

i. Waist circumference: An inelastic metric tape 

was used to measure the students’ waist 

circumference while they were standing, with 

their arms running along their body and their feet 

together. Asian-Americans should have waist 

circumferences greater than or equal to 90 cm for 

men and 80 cm for women to be considered 

obese (13). 

ii. Height: Using the height meter 

iii. Weight: Standardized scale. 

iv. Body mass index (BMI) was calculated as: 

Weight (kg)/Height2 (meters). BMI between 25 -

29.9 is overweight and 30.0 or higher is obese 

according to the Centre for Disease Control and 

Prevention and WHO.  

v. Clinical examination 

   BP was measured after allowing the subject to 

rest for at least five minutes. He / she was asked 

1362



Begum et al: A study of diagnostic parameters in assessment of metabolic syndrome (MetS) among medical students 

DOI: https://doi.org/10.51248/.v42i6.1822                                                                                Biomedicine- Vol. 42 No. 6: 2022 

to be seated with the arm extended and resting on 

the table. BP was measured by the auscultation 

method, using calibrated sphygmomanometers.  

On three consecutive days, both systolic and 

diastolic blood pressure levels were taken. The 

final data was the average of 3 measurements. 
 

Diagnostic parameters 
 

Blood samples were collected from the antecubital 

vein, in the early morning, after a minimum of 12 

hours of the fasting period, in a supine position. 

Biochemical analysis Serum triglycerides (TG), 

Fasting blood sugar (FBS) and Serum high-density 

lipoprotein (HDL) were measured by International 

Federation of clinical chemistry (IFCC) approved 

enzymatic methods processed Autoanalyzer Erba- 

200, reagents and calibrators were used for the 

analysis at Mahavir Medical College Hospital 

Laboratory, Vikarabad.  
 

Data analysis 
 

Data was processed using SPSS version 20. (SPSS 

Inc, Chicago, IL).  P-value, confidence interval (CI), 

and odds ratio (OR) were used for statistical analysis. 

P-value <0.05 was considered for statistical 

significance.  
 
RESULTS 
 

Out of 150 students enrolled in our medical college 

during the study period, 148 students were included in 

this study. Of the total 148 study subjects, 66 

(44.59%) were males and 82 (55.4%) were females. 

The mean age was 19 years (age range: 18-21 years). 

The comprehensive prevalence of MetS was 28.35%.  

Females have a high risk at 37.8% when compared to 

males at 18.8% (Table 1).  
 

Prevalence of individual parameters for MetS are 

abdominal obesity (14.2% in men, and 37.8% in 

females), low HDL levels (in males 18.2%, in females 

8.1%), hypertriglyceridemia (2%), hyperglycemia 

(10.8%), hypertension 41.9% (systolic BP 27.7% (28 

male and 13 Female) diastolic BP 14.2% (12 male and 

09 female; Table 1). In both genders, the most 

prevalent risk factors were abdominal obesity, and 

low HDL followed by hypertension (Table 2). 

 
Table 1: Percentage of individual risk factors among participants with 

Metabolic Syndrome Features as per IDF- criteria 
Variable Frequency Percentage 

Blood sugar ≥100 mg/dl 16 10.8% 

Systolic Blood pressure (≥130 mm Hg) 41 27.7% 

Diastolic Blood pressure (≥85 mm Hg) 21 14.2% 

Triglycerides (TG) (>150 mg/dl) 03 2% 

HDL  

<40 mg/dl for male  

<50 mg/dl for female 

 

27  

12 

 

18.2% 

 8.1% 

Abdominal circumference  

≥90 cm for men 

 ≥ 80 cm for women 

 

21 

56 

 

14.2% 

37.8 

Prevalence of MetS  Male: 18.9%  

Female: 37.8% 

The overall prevalence 28.35% 

 

Table 2: Assessment of MetS parameters in terms of gender analysis 
MetS parameter Male 

(n=66) 

Female 

(n=82) 

P value Odds Ratio (95% CI) 

Blood sugar ≥100 mg/dl 08 08 0.4 1.2 (0.45-3.6) 

Systolic Blood pressure (≥130 mm Hg) 28 13 0.0001* 3.91 (1.81-8.4) 

Diastolic Blood pressure (≥85 mm Hg) 12 09 0.1 1.8 (0.7-4.5) 

Triglycerides (TG) (>150 mg/dl) 02 01 0.2 2.5 (0.22-28.54) 

HDL  

<40 mg/dl for male  

<50 mg/dl for female 

27 12  0.0001* 

 

 

3.90 (1.80-8.3) 

Abdominal circumference  

≥90 cm for men 

≥ 80 cm for women 

21 56 0.00005* 4.61 (2.3-9.2) 
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Fig. 1: Type of exercise 

 
Fig. 2: Frequency of exercise 

 

 
Fig. 3:  Diet and Nutrition 
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Fig. 4: Psychological aspects in subjects 

 
Most of the subjects were exercising every day, 

walking was the main activity with the meantime 

duration of exercise was = 44.18±34.38 minutes as 

shown in Fig. 1. The number of smokers was 1.3% 

and alcohol consumers were 2% of the study subjects. 

Most of the study subjects had fast food (85.10%) 

followed by aerated drinks (75%) consumption. No 

consumption of fruits and vegetables (82.40%) 

followed by no exercise (25%) as shown in Fig. 3. 

 

More important is stress due to academics followed by 

stressful life events in the past year and anxiety or 

depression as shown in the above Fig. 4. 

 

 
Fig. 5: Family history 

 
Positive family history of hypertension was present in 

39.8%, DM in 29.1%, CVD in 5.4%, alcohol in 

18.9%, and smoking in 6.7% as depicted in above Fig. 

5.  
 

MetS components  
 

Gender differences in the prevalence of MetS 

components were found when MetS patients were 

evaluated (Table 2). Systolic BP 27.7% of whom 

were 28 males and 13 females (Odds Ratio 95% CI: 

3.91 (1.81-8.4) P-value 0.0001* with a significant 

distinction between men and women.  The gender 

split in terms of prevalence was 2.15. Diastolic BP 

14.2% of who were 12 males and 09 females. (Odds 

Ratio 95% CI:  1.8 (0.7-4.5) P-value 0.1 with no 

distinction between men and women.  The gender 

split in terms of prevalence was 1.33. It was observed 

that 26.3% of whom were 27 males and 12 females 

had levels of lower HDL-c, (Odds Ratio 95% CI:  

3.90 (1.80-8.3) P-value 0.0001* with a significant 

distinction between men and women.  The gender 

split in terms of prevalence was 2.2.  In these 

individuals, 52% had waist measurement above 

normal, of who were 21 Males and 56 females (Odds 

Ratio 95% CI: 4.61 (2.3-9.2)) P-value 0.00005* with a 

significant distinction between men and women.  The 

prevalence ratio of women/men was 2.68. The 

prevalence of changes in TG levels was 2% of who 

were 02 males and 01 female (Odds Ratio 95% CI: 

2.5 (0.22-28.54) P-value 0.2 with no significant 

difference between genders. The prevalence ratio of 

men/women was 2.01. Levels of fasting glucose ≥100 

mg/dl occurred in 10.8% of who were 08 males and 

08 females (Odds Ratio 95% CI:1.2 (0.45-3.6) P value 

0.4 with no significant difference between genders.  

The prevalence ratio male/female was 1.0.  
 
DISCUSSION 
 
According to IDF criteria, the prevalence of MetS in 

our study was 28.35%, higher in females than males. 

It was in accordance with various studies that showed 

a prevalence of 35% by  Deka et al., (14), 40% in 

adults in a USA  study (15), based on the IDF 

definition. In another study, the prevalence was very 

71

5

63

46

Stress due to academics

Stress at home

Stressful life events in the past year

Anxiety or Depression

Psychological Aspects 

Frequency

F/H of CVD

F/H of Hypertension

F/H of Diabetes

F/H of Alcohol

F/H of Smoking

8

59

43

28

10

Family history 

Frequency
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high with 43.5% among Americans in the age group 

of 60-69 years (16). A study in Iran (17) also 

concluded the same findings. The explanation for this 

may be due to the less active life of women and their 

obesity, especially abdominal obesity, and hormonal 

issues. The prevalence of MetS in the current review 

is a lot lower than that detailed in a previous 

concentrate in metropolitan Indian matured grown-ups 

(20-50 years) in which the predominance was 

accounted for to be 41.1% (18). 
 

In the present study, abdominal obesity was the most 

common risk factor in men (14.2%) and women 

(37.8%). It was in accordance with a study carried out 

in Hungary, showing abdominal obesity was the 

commonest risk factor for metabolic syndrome based 

on IDF (19). A study by Prasad et al., showed that 

central obesity was present in 14.2% of males and 

37.8% of females had a greater risk of developing 

MetS (20). Increased abdominal fat has low 

adiponectin, which is responsible for atherosclerotic 

and inflammatory properties. It also increases insulin 

secretion leading to hyperinsulinemia. It releases free 

fatty acids causing endothelial dysfunction resulting in 

hypertension and altered lipid levels in the blood. 

Hence central obesity is an important risk factor for 

coronary vascular diseases due to its relation to 

dyslipidemia, hyperinsulinemia, hypertension, and 

impaired fibrinolytic capacity (21). Men had higher 

incidence of increased systolic BP and diastolic BP as 

compared to women (P value- 0.0001 and 0.1 

respectively), which is statistically significant. Central 

obesity, insulin resistance, sympathetic over activity, 

oxidative stress, endothelial dysfunction, stimulated 

renin-angiotensin framework, increased inflammatory 

markers, and obstructive rest apnea has been proposed 

to be potential variables to foster hypertension in the 

metabolic condition. 
 

Numerous studies demonstrated that subjects' low 

HDL levels were a strong predictor of myocardial 

infarction (MI), stroke, severe coronary artery disease 

(CAD), atherogenic dyslipidemia almost always has 

low HDL-C levels, and it has been hypothesized that 

obesity lowers HDL-C levels. According to the 

findings of our study, approximately 35% of subjects 

with low HDL-C were either overweight or obese 

(22).  
 

Risk Factors 
 

Diet, nutrition, and physical activity 
 

In the present study, most of the subjects were 

exercising every day, and walking was the main 

activity. MetS and urbanization have been linked, 

especially in South Asian countries that are in 

development. Globalization and changes in food 

habits have been noted across various age groups, 

especially in children and younger generations (22). 

The changes in food habits and increased tendency in 

consumption of junk foods along with physical 

inactivity, stress leads to increased occurrence of 

MetS among urban adults (23). Our study showed 

changes in food habits as the majority were 

consuming fast food (85.1%), and aerated drinks 

(75%) followed by others. Also, many conclude that 

82.4% don’t consume sufficient fruits and vegetables. 

Metabolic syndrome is influenced by the diet. The 

development of obesity, diabetes, and cardiovascular 

disease among South Asians is correlated with an 

array of dietary factors, such as an unbalanced fat 

intake, high sodium intake, and low dietary fibre 

intake (24). 
 

Smoking and alcohol  
 

There is evidence that smoking cigarettes 

independently contributes to metabolic syndrome 

(24). MetS is less clearly correlated with alcohol 

consumption.  In our study the number of smokers 

was estimated as 1.3% and alcohol consumers were 

2% of study subjects.  
 

Psychological Aspects 
 

More important is stress due to academics followed by 

stressful life events in the past year and anxiety or 

depression. 
 

Family history 
 

The risk factors in chronological order included F/H 

of hypertension, followed by diabetes and alcohol 

consumption. Positive family history of HTN was 

present in 39.8%, DM in 29.1%, CVD in 5.4%, 

alcohol in 18.9%   and smoking in 6.7%.  
 

CONCLUSION 
 

MetS is more prevalent among female medical 

students than males indicating this group is at 

increased risk of developing CAD. Changes in 

lifestyle, food habits, physical inactivity, and 

academic stress may be contributing factors. It is 

therefore imperative that metabolic abnormalities are 

identified early and that appropriate intervention is 

implemented.  To decrease the prevalence of MetS in 

adolescents with risk factors like obesity, 

hypertension, and diabetes we have made the 

following recommendations, First, identifying 

students who are overweight and obese is critical.  
 

Educational interventions 
 

The role of community outreach programs, such as 

media, power-point presentations on healthy diets and 

physical activity patterns will continue to be important 

in decreasing its prevalence. 

 

College-based programs  
 

There is a need for college food services to provide 

healthy meals, which directly affect health and 
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provide a unique opportunity to teach students by 

example. For transportation to colleges and leisure, 

walking or cycling is a practical and effective means 

of exercising. In addition, we urge governments to 

create environments that facilitate lifestyle changes. 
 

Limitations: Due to the small sample size and single 

institution, the findings of this study cannot be 

generalized.  
 

ACKNOWLEDGMENT 
 

The authors would like to express gratitude to the 

management for their continuous support, 

encouragement, and motivation for conducting this 

study. Our sincere thanks to all the 1st year MBBS 

students, tutors, Biochemistry laboratory 

technologists, and colleagues of MIMS for their 

cooperation and support throughout the study.  
  
CONFLICT OF INTEREST 
 

Authors have declared that no competing interest 

exists. 
 

REFERENCES  
1. Santos, A.C., Barros, H. Impact of metabolic syndrome 

definitions on prevalence estimates: a study in a Portuguese 

community. Diab Vasc Dis Res. 2007;4: 320-327.  

2. Carnethon, M.R., Loria, C.M., Hill, J.O., Sidney, S., Savage, 

P.J., Liu, K. Risk factors for the metabolic syndrome. The 

coronary artery risk development in young adults (CARDIA) 

study, 1985–2001. Diabetes Care. 2004;27: 2707-2715.  

3. Vikram, N.K., Misra, A., Pandey, R. M., Luthra, K, Wasir, 

J.S. Vibha Dhingra.  Heterogeneous phenotypes of insulin 

resistance and its implications for defining metabolic 

syndrome in Asian Indian adolescents. Atherosclerosis. 2006; 

186:193-199. 

4. Misra, A., Khurana, L., Vikram, N.K., Goel, A., Wasir, J.S.  

Metabolic syndrome in children: current issues and South 

Asian perspective. Nutrition. 2007; 23:895-910.  

5. Haffner, S, M., Valdez, R.A., Hazuda, H.P., Mitchell, B.D., 

Morales, P.A., Stern, M.P.  Prospective analysis of the insulin-

resistance syndrome (syndrome X). Diabetes. 1992; 41:715-

722.  

6. Cameron, A.J., Shaw, J.E., Zimmet, P.Z. The metabolic 

syndrome: prevalence in worldwide populations. Endocrinol 

Metab Clin North Am. 2004; 33: 351-375.     

7. The IDF consensus worldwide definition of the metabolic 

syndrome. https://www.idf.org 

8. Eapen, D., Kalra, G. L., Merchant, N., Arora, A., Khan, B.V. 

Metabolic syndrome, and cardiovascular disease in South 

Asians.Vascular Health and Risk Management. 2009;5: 731-

743.  

9. Laaksonen, D.E., Lakka, H.M., Niskanen, L. K., Kumpusalo, 

E., Tuomilehto, J., Salonen, J.T. Metabolic syndrome and 

development of diabetes mellitus: application and validation 

of recently suggested definitions of the metabolic syndrome in 

a prospective cohort study. Am J Epidemiol. 2002;156: 1070-

1077.   

10. Chandola, T., Brunner, E., Marmot, M. Chronic stress at work 

and metabolic syndrome: prospective study. BMJ.2006; 

332:521-525.   

11. Hu, G., Qiao, Q., Tuomilehto, J., Eliasson, M., Feskens, E. J. 

M., Pyorala, K., et al., Plasma insulin and cardiovascular 

mortality in non-diabetic European men and women: a meta-

analysis of data from eleven prospective studies. The 

DECODE Insulin Study Group. Diabetologia. 2004; 47:1245-

1256.  

12. Saad, M.F., Lillioja, S., Nyomba, B. L., Castillo, C., Ferraro, 

R., De Gregorio, M., et al., Racial differences in the relation 

between blood pressure and insulin resistance. New England 

Journal of Medicine. 1991; 324:733-739.   

13. Wang, J., Thornton, J.C., Bari, S., Williamson, B., Gallagher, 

D., Steven, B.H., et al., Comparison of waist circumference 

measured at 4 sites. Am J Clin Nutr. 2003;77: 379-384.   

14. Deka, Z., Durakovic, W., Niu, G., Zhang, R., Karns, N., 

Smolej-Narancic, S., et al., Prevalence of metabolic syndrome 

and related metabolic traits in an island population of the 

Adriatic.  Annals of Human Biology. 2012; 39(1): 46-53.   

15. Ford, E. S., Giles, W. H., Dietz, W. H. Prevalence of the 

metabolic syndrome among US adults: Findings from the third 

National Health and Nutrition Examination Survey. JAMA. 

2002; 287: 356-359.   

16. Lakka, H. M., Laaksonen, D. E., Lakka, T. A., Niskanen, L. 

K., Kumpusalo, E., Tuomilehto, J., et al., The metabolic 

syndrome and total and cardiovascular disease mortality in 

middle‐aged men. JAMA. 2002; 288: 2709-2716.   

17. Dalvand, S.,  Niksima, S.H., Meshkani, R., Gheshlagh, R.G., 

Sadegh-Nejadi, S.,  Kooti, W., et al.,  Prevalence of metabolic 

syndrome among Iranian population: A systematic review and 

meta-analysis. Iran J Public Health. 2017 Apr; 46(4): 456-467.    

18. Sawant, A.,  Mankeshwar, R.,  Shah, S., Raghavan, R., 

Dhongde,G., Raje,  H., et al., Prevalence of Metabolic 

Syndrome in Urban India. Cholesterol. 2011; 2011: 920983. 

19. Szigethy, E., Széles, G., Horváth, A., Hidvégi, T., Jermendy, 

G., Paragh, G., et al., Epidemiology of the metabolic 

syndrome in Hungary.  Public Health. 2012; 126 (2):143-149.  

20.  Prasad, D. S. Z., Kabir, A., Dash, K., Das, B.C. Prevalence 

and risk factors for metabolic syndrome in Asian Indians: A 

community study from urban Eastern India. J Cardiovasc Dis 

Res. 2012; 3(3): 204-211.   

21. Salmenniemi, U. E., Ruotsalainen, J., Vauhkonen, P.I., 

Kainulainen, S., Punnonen, K., Vanninen, E., et al., Multiple 

abnormalities in glucose and energy metabolism and 

coordinated changes in levels of adiponectin, cytokines, and 

adhesion molecules in subjects with metabolic syndrome. 

Circulation. 2004;110(25):3842-3848.  

22. McKeigue, P.M., Shah, B., Marmot, M.G. Relation of central 

obesity and insulin resistance with high diabetes prevalence 

and cardiovascular risk in South Asians. Lancet. 1991; 337: 

382-86.   

23. Folsom, A.R., Kushi, L.H., Anderson, K.E., Mink, P.J., Olson, 

J.E., Hong, C.P., et al., Associations of general and abdominal 

obesity with multiple health outcomes in older women: The 

Iowa Women’s Health Study. Arch Intern Med. 2000; 

160(14):2117-2128.   

24. Enas, E.A, Mohan, V., Deepa, M., Farooq, S., Pazhoor, S., 

Chennikkara, H. The metabolic syndrome and dyslipidemia 

among Asian Indians: a population with high rates of diabetes 

and premature coronary artery disease. J Cardiometab Syndr. 

2007;2(4):267-275.  

1367

http://www.tandfonline.com/author/Deka%2C+R
http://www.tandfonline.com/author/Durakovic%2C+Z
http://www.tandfonline.com/author/Niu%2C+W
http://www.tandfonline.com/author/Zhang%2C+G
http://www.tandfonline.com/author/Karns%2C+R
http://www.tandfonline.com/author/Smolej-Narancic%2C+N
http://www.tandfonline.com/author/Smolej-Narancic%2C+N
http://www.tandfonline.com/author/Missoni%2C+S
https://www.ncbi.nlm.nih.gov/pubmed/?term=DALVAND%20S%5BAuthor%5D&cauthor=true&cauthor_uid=28540261
https://www.ncbi.nlm.nih.gov/pubmed/?term=NIKSIMA%20SH%5BAuthor%5D&cauthor=true&cauthor_uid=28540261
https://www.ncbi.nlm.nih.gov/pubmed/?term=MESHKANI%20R%5BAuthor%5D&cauthor=true&cauthor_uid=28540261
https://www.ncbi.nlm.nih.gov/pubmed/?term=GHANEI%20GHESHLAGH%20R%5BAuthor%5D&cauthor=true&cauthor_uid=28540261
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5439034/
https://www.hindawi.com/79183546/
https://www.hindawi.com/39150729/
https://www.hindawi.com/42491621/
https://www.hindawi.com/14202315/
https://www.ncbi.nlm.nih.gov/pubmed/?term=Szigethy%20E%5BAuthor%5D&cauthor=true&cauthor_uid=22226972
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sz%C3%A9les%20G%5BAuthor%5D&cauthor=true&cauthor_uid=22226972
https://www.ncbi.nlm.nih.gov/pubmed/?term=Horv%C3%A1th%20A%5BAuthor%5D&cauthor=true&cauthor_uid=22226972
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hidv%C3%A9gi%20T%5BAuthor%5D&cauthor=true&cauthor_uid=22226972
https://www.ncbi.nlm.nih.gov/pubmed/?term=Jermendy%20G%5BAuthor%5D&cauthor=true&cauthor_uid=22226972
https://www.ncbi.nlm.nih.gov/pubmed/?term=Jermendy%20G%5BAuthor%5D&cauthor=true&cauthor_uid=22226972
https://www.ncbi.nlm.nih.gov/pubmed/?term=Paragh%20G%5BAuthor%5D&cauthor=true&cauthor_uid=22226972
https://www.ncbi.nlm.nih.gov/pubmed/22226972
https://www.ncbi.nlm.nih.gov/pubmed/?term=Prasad%20DS%5BAuthor%5D&cauthor=true&cauthor_uid=22923938
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kabir%20Z%5BAuthor%5D&cauthor=true&cauthor_uid=22923938
https://www.ncbi.nlm.nih.gov/pubmed/?term=Dash%20AK%5BAuthor%5D&cauthor=true&cauthor_uid=22923938
https://www.ncbi.nlm.nih.gov/pubmed/?term=Das%20BC%5BAuthor%5D&cauthor=true&cauthor_uid=22923938
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3425027/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3425027/

