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Abstract: 

Background: There are limited data on the prevalence rate of Metabolic Syndrome (MetS) among 

college students. We report the prevalence and gender differences in the components of MetS in a 

sample population from an MGM University campus. 

Methods: Four hundred (224 males and 176 females) college students (average age 22.2 years), 

attending MGM University, Navi Mumbai, participated in the cross sectional study. Anthropometric 

screenings included measurement of height, weight, waist circumference and body mass index 

(BMI). The clinical screenings included measurement of blood pressure and determination of fasting 

lipid and glucose concentrations. The Adult Treatment Panel III (ATP III) and International Diabetes 

Federation (IDF) definitions for MetS were applied. Statistics: ANOVA scores. Fisher’s exact chi-

square tests were used to analyze the prevalence of MetS 

Results: According to the NCEP ATP definition, 38% of the sample population had at least 1 

criterion for MetS, while 1 % had 2 criteria. When IDF definition was applied, 27(6%) sample 

population had 1 criterion and 81(20%) had at least two criteria. According to the IDF criteria, 

13(5%) males and 14(7%) females were diagnosed as Metabolic Syndrome. On applying modified 

NCEP ATP III 1 male and 4 female was diagnosed with the MetS. Number of students with high 

(>200mg/dl) cholesterol is 49 (12%). Out of 400 students, 3 students had very high LDL, 6 students 

had high LDL Level 

Conclusions: There is a higher prevalence of MetS in this study population. 

Keywords: College students, Metabolic syndrome. 

Introduction: 

Metabolic Syndrome (MetS) is a cluster of 

interrelated cardio-metabolic risk factors that 

include insulin resistance, lipid imbalance and 

hypertension [1-4]. It is considered to be a 

precursor of coronary heart disease (CHD) and 

diabetes [5, 6]. It is associated with morbidity 

and all causes of mortality.  The development of 

obesity, or more specifically an increase in 
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abdominal fat, is thought to be the primary 

event in the progression of MS. A tendency to 

gain fat in the abdominal area, as opposed to the 

hip, buttock, and limb areas, is linked to a rise in 

fatty acids in the blood, which is thought to lead 

to insulin resistance, high blood pressure, 

abnormal blood lipids, and eventually diabetes. 

Asian Indians tend to develop central obesity 

rather than generalized obesity. The prevalence 

of obesity is increasing worldwide at an 

alarming rate in both developing and developed 

countries. It has become a serious epidemic 

health problem, estimated to be the fifth leading 

cause of mortality at global level 

In the last decade the rates for obesity among 

the 18–29 year old population with some 

college education have increased significantly 

[7, 8]. Further, there are ethnic disparities in the 

prevalence of obesity and obesity related risk 

for chronic diseases even in young adults [9]. 

Estimation of the rate of prevalence of MetS in 

young adults across all ethnicities indicates a 

range from 0.6-13% [10-15]. 

Young adults entering college are in a critical 

transition. It is well documented that first year 

college students experience weight gain faster 

than an average adult [16-17]. Various studies 

have indicated the poor health and lifestyle 

choices of college students, such as unhealthy 

diets, lack of physical activity and regular 

exercise, use of tobacco, and alcohol 

consumption. Many of these factors have been 

shown to contribute toward increasing the risks 

for MetS [18- 19]. However, college students 

are an understudied population despite the 

reports of substantial risk for obesity and related 

chronic diseases. A few studies focusing on 

young adults in India have reported prevalence 

rates for MetS ranging from 47% to 48% [20]. 

Therefore the aim of the current work is to 

assess the Prevalence of various Metabolic Risk 

factors in young population of college going 

students in MGM University, Navi Mumbai 

Aims and Objectives of the Study: 

1. The goal of this cross sectional survey is to 

find out the prevalence of the metabolic risk 

factors among college students. 

2. To create awareness in the Students of the 

various complications of the same. 

Methodology: 

The present study was carried out in tertiary 

care medical college hospital over a period of 

two years.  

Source of data : Total 3000 student population 

students in MGM university campus 400 

Undergraduate students aged 18–26 years were 

selected randomly from the Engineering 

College, and also from the Medical, 

Management, Nursing, Physiotherapy, 

Biomedical and Dental College.   

The design and the proposed protocols for study 

were approved by MGM University’s scientific 

committee Review Board. Students were 

addressed in their classrooms regarding the 

features of the study Program and invited to 

participate. Students were informed about the 

participation being voluntary, available to 18–26 

years old and ineligible if pregnant or lactating. 

Willing students signed a written consent to 

participate. Participants were also informed that 

they could withdraw at any time during the 

course of the evaluations without any adverse 

consequences. Participant identifications were 

coded and records were maintained in a 
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designated locked facility. In the three years of 

the study, 400 students offered their consent to 

participate, and completed all the required 

assessments. Like basic demographic 

information, body composition and fasting 

blood measures were obtained from each 

subject. clinical data collected included age, sex, 

state wise data, traditional risk factors 

(Hypertension, Diabetes mellitus, family history 

of hypertension, diabetes and ischemic heart 

disease) body mass index ,waist circumference, 

systolic and diastolic blood pressure, fasting  

blood  sugar level and lipid profile. 

 

Metabolic syndrome criteria: 

The following new IDF definition for MetS was 

used. Individuals with increased abdominal fat 

WC (>90 cm for Asian males and > 80 cm for 

Asian females), and any of two or more of the 

following criteria such as elevated TG (≥ 150 

mg/dL), low HDL-C (< 40 mg/dL for males and 

<50 mg/dL for females), elevated fasting GLU 

(≥ 100 mg/dL), and systolic arterial BP ≥ 130 

mmHg and/or diastolic arterial BP ≥ 85 mmHg 

were classified with MetS. 

The following NCEP ATP III criteria for MetS 

were used. Increased abdominal fat WC (>102 

cm for males and > 88 cm for females), elevated 

TG (≥ 150 mg/dL), low HDL-C (< 40 mg/dL for 

males and <50 mg/dL for females), elevated 

fasting GLU (≥ 100 mg/dL), and systolic arterial 

BP ≥ 130 mmHg and/or diastolic arterial BP ≥ 

85 mmHg. Individuals with 3 or more of the 

criteria were classified with MetS 

Statistical analysis: 

SPSS software version 19.0 (SPSS) was used 

for analysis. Demographics were calculated 

using means and frequencies. Analysis of 

variance (ANOVA) scores on the Means 

procedure were used to examine differences 

between genders for all anthropometric, clinical 

and biochemical parameters. The cross tab 

procedure and Pearson’s chi-square tests and 

non-parametric independent t-test were used to 

analyze the prevalence of MetS criteria per 

gender, the number of MetS criteria per BMI 

and prevalence of MetS criteria per BMI 

category. Significance was set at p ≤ 0.05 for all 

tests. 

Results: 

Participant demographics and individual MetS 

criteria along with the differences in the 

anthropometric, clinical and biochemical 

parameters between males and females 

participating in the study are shown in Table 1 

The majority of the participating subjects were 

were males 56% (n=224) and 44% were females 

(n=176). Although approximately 21% (n=83) 

of the participants were in the normal BMI 

range, majority 74%, (n=298) were in the 

overweight range, while 2% (n=11) were obese. 

The remaining 2% (n=8) were underweight. The 

Mean BMI was in the overweight range 

(26.4±2.8 kg/m2). Figure 1 shows the most 

prevalent MetS parameters in the total sample, 

were low HDL (60.3%) impaired or high FBS 

(10 %), high BP, large WC and high TG. It is 

interesting to note that despite the higher 

prevalence, no statistical difference was 

observed between males and females for HDL 

values. However, statistical significance was 

observed between the genders for the 

distribution of parameters like triglycerides, 

VLDL, FBS. More males than females had 

elevated fasting GLU and elevated blood 
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pressure, while more females had high WC than 

males. Based on IDF definition, an alarming 

number of 13 males (5%) and 14(7%) females 

suffers from Metabolic Syndrome, 81(20%) 

students had two abnormal metabolic variables. 

A total of 42% of the sample (n=19)7 had the 

definitive metabolic dysfunction (large WC) i.e 

Number of male and female students with Waist 

circumference >90cm in men and >80cm in 

women is 57 and 140 respectively. Number of 

students with triglycerides above 150mg/dl is 

116 students. On applying modified NCEP ATP 

III in the present study, we found out that nearly 

38% of individuals had at least one abnormal 

parameter; nearly 1% individuals had two 

abnormal metabolic variables. On applying 

modified NCEP ATP III 1 male and 4 female in 

the present study was diagnosed with the 

Metabolic Syndrome. 

Table 1: comparative Descriptive Statistics for Male and Female Variables 

 

Variable 
Males Females 

Mean P-value Mean P-value 

Age (in Years) 23.018 0.000 22.273 0.000 

BMI (kg/m2) 26.732 0.001 26.152 0.001 

Waist (cms) 85.563 0.001 85.159 0.001 

Hip (cms) 102.759 0.002 103.313 0.002 

Waist Hip Ratio 0.836 0.000 0.827 0.000 

FBS (mg/dl) 92.424 0.003 88.665 0.001 

Cholesterol  (mg/dl) 158.330 0.001 153.164 0.001 

TG  (mg/dl) 133.941 0.002 105.591 0.001 

HDL  (mg/dl) 42.349 0.003 44.769 0.001 

LDL  (mg/dl) 88.668 0.004 87.798 0.001 

VLDL  (mg/dl) 26.788 0.003 21.118 0.001 

 

Table 2. Different variants according to IDF criteria 

 

Metabolic variables Frequency Percentage 

Central Obesity 197 49% 

Triglycerides 116 29% 

HDL 243 60% 

FBS 35 8% 

Triglycerides and FBS 7 1.70% 

Triglycerides And HDL Males 62 15% 

Triglycerides and HDL Females 19 4% 

Central Obesity, TG, HDL (Males) 13 3% 

Central Obesity, TG, HDL (Females) 14 3.50% 
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Individual’s BMI status played a significant role 

in predicting the risk for MetS, as 21

subjects with normal BMI (<25 kg/m2) had no 

criteria for MetS, The obese group had the 

highest prevalence of  low fasting HDL

elevated blood pressure  and elevated fasting 

GLU  compared to those in underweight, normal 

and overweight categories  

Discussion:  

Few studies to date have examined Metabolic 

Risks, specifically in the College population, in 

spite of reports of high incidence of obesity and 

overweight in the society in adolescents. 

College students are understudied population 
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(25.27–26.09 in males) and (26.3–27.6 in 

females). 

Using the NCEP ATP III criteria, the overall 

prevalence of MetS in the sample was 38% the 

overall prevalence of MetS in this sample 

population is significantly higher than any other 

Indian study [22]. 

Unlike other reports on college student 

population, majority (74%) of the sample 

population in the current study was overweight 

with more females than males being overweight 

and/or obese. The most prevalent criterion in 

this sample was low HDL (60.3%), which is 

quite common in college students.  The study 

done by Bhongir AV, et al [23], it shows a mean 

HDL of 43.3 vs 40.7 mg/dl which is similar to 

results in our study. To the best of our 

knowledge, again, this is also the first study to 

report the highest occurrence rate (74%) for 

obesity (BMI > 25kg/m2) among studies on 

college students. The prevalence of individuals 

with one (NCEP 38% and IDF-41.3%) and two 

(IDF 20%) MetS components in the present 

study are considerably higher than previously 

reported.  

Out of 224 male students, 179(79%) male 

students lead a sedentary lifestyle and out of 176 

females, 59(33%) female students were 

sedentary. In the present study, 6 male and 2 

female students with a pre meal blood sugar 

levels >125 mg/dl and an alarming 16 males and 

11 female students had Impaired Fasting 

Glucose, i.e. sugar levels between 100 -125 

mg/dl. The most troublesome factor is that these 

students were from 18-24 years age group and 

already with raised sugar levels was more 

prevalent. BMI and fast food showed a highly 

significant correlation with a value of 0.650, 

HDL levels were found to have a highly 

significant correlation with fast food. Levels are 

also lower with sedentary activity and in 

smokers. 

Further, significant differences on the basis of 

BMI were found in the sample, with those in the 

obese category reporting overall worse 

outcomes. The current study offers the evidence 

of gender differences in the distribution of 

individual risk factors in the overall prevalence 

of MetS .The trends typified the distribution of 

obesity and diabetes as these health conditions, 

which are more concentrated in the Indian urban 

society, including young adults. 

Overall, our study corroborates the evidence of 

occurrence of metabolic precursors of CHD in 

this young a population. It is disturbing to 

observe such high rates of pre-diabetes in very 

young adults which represents a serious public 

health concern. According to the American 

Heart Association, adults with diabetes alone 

are two to four times more likely to have heart 

disease or a stroke [24]. 

Although college years lay the foundation for 

future health behaviors and health status, and 

are the years in life when health education and 

preventive care may arguably have their greatest 

impact, typically college aged students perceive 

themselves to be ‘invincible’. Further, they do 

not always fully comprehend the seriousness of 

the prevailing risk factors such as diabetes and 

its associated risks for debilitating quality of life 

and chronic health conditions. The findings of 

the current study reveal the need for additional 

screening of college students, especially those 

with family history of CHD that can provide 

more information so as to better design well 

targeted interventions to decrease the risk of 
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MetS and eventual, yet an early onset of CHD. 

The data from the current and other studies 

indicate that it is necessary to design prevention 

and early intervention programs primarily 

targeting risk factors such as low HDL, elevated 

TG and high WC, and also focus on better pre-

diabetes and diabetes self-management. MetS 

being a cluster of criteria, there is a significant 

likelihood that additional criteria will develop 

later in life if they are not addressed in time with 

due modifications in lifestyles. 

There are several limitations to this study. Some 

inherent selection bias among the participant 

was unavoidable due to the following factors; 

Student motivation/participation rate: Those 

who volunteered carried a positive perception of 

body image, while those who knew they were 

either overweight or obese, opted not to 

participate. Retention Rate: On an average, 

almost 50% of the freshmen class would sign up 

to participate every year, while less than half of 

those completed all the screening procedures. A 

few identified reasons behind this phenomenon 

are: 1. Participation being voluntary and not 

mandatory, 2. Poor retention rates at the college 

level (44%). 

Conclusions: 

The prevalence of MetS among MGM 

University student population is significantly 

high and the undiagnosed rates can be alarming. 

Lifestyle choices and modifications such as 

increased physical activity and dietary changes 

can improve HDL-C, TG and GLU 

concentrations in this population. However, 

currently there is no practice of screening 

college students for chronic diseases. In order to 

fill the current void, there is a critical need for 

colleges in general to implement health 

screenings and educational initiatives. Colleges 

that have dropped the pre-admission physical 

examination requirement may want to re-

establish screening programs to identify at risk 

students at the beginning of the academic years. 

Such screening programs will help in designing 

of more effective prevention and early 

intervention strategies with a focus on achieving 

health goals. 
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