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Abstract: 
Background: Metabolic Syndrome is diagnosed in an individual when there is a clustering of 
risk factors such as central obesity, impaired fasting glucose, elevated blood pressure, increased 
triglyceride level, and low levels of highdensity lipoprotein-cholesterol. These factors trigger 
insulin resistance and thus results in hyperinsulinemia. Understanding the demographic profile 
and risk factors among the young population is the need for hour to assist in planning 
appropriative preventive strategies. 
Objective: To determine the prevalence of metabolic syndrome among the young adults 
visiting a tertiary care centre and to describe their demographic profile.  
Methods: A cross-section study was done among 327 patients visiting the Out-Patients or 
admitted in the wards of General Medicine department. Semi-structured questionnaire was 
used to collected patients’ information and personal habits. Clinical assessment included blood 
pressure and anthropometric measurements. Biochemical measurement of fasting blood sugar, 
post prandial blood sugar and lipid profile (triglycerides and high-density lipoprotein) was 
done. National Cholesterol Education Program - Adult Treatment Panel III guidelines was used 
to identify those with metabolic syndrome.  
Results: The mean age of study participants was 35.4 ± 5.4 years and 56% were male. Out of 
327 patients screened 143 (43.7%, 95%CI: 38.2-49.3%) were diagnosed to have metabolic 
syndrome. Age between 30 to 40 years, residence of urban area, frequent intake of fast food, 
alcohol consumption and smoking were found to significantly associated with the occurrence 
of metabolic syndrome, while sex, socioeconomic status and sleep was not. 
Conclusion: There is a high burden of metabolic syndrome among the young adults. Several 
modifiable risk factors such as consumption of fast food, alcohol and smoking were found to 
be significantly associated. There is need to create awareness on the impact of health by 
metabolic syndrome and provide health education on its control.    
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Introduction 
 

Metabolic syndrome is a condition 
characterized by the presence of multiple 
disorders that increase the risk of 
atherosclerotic cardiovascular disease, 
stroke, peripheral vascular disease and type 
2 diabetes mellitus. The clustering of 
metabolic disorders that are included in 
defining metabolic syndrome 
arehypertension, central obesity, 
atherogenic dyslipidaemia and insulin 
resistance.[1]In 1998, World Health 
Organization (WHO) [2] stated the criteria 
for this syndrome which included the 
presence of impaired glucose regulation or 
resistance or diabetes along with any of the 
following two risk factors, i.e. abdominal 
obesity, high triglycerides or low high-
density lipoprotein and high cholesterol. 
These criteria were later redefined by 
various professional bodies which were 
based on more easily available biochemical 
parameter. These include National 
Cholesterol Education Program - Adult 
Treatment Panel III (NCEP ATP III),[3] 
International Diabetes Federation [4] and 
American Heart Association and National 
Heart, Lung and Blood Institute.[5] Despite 
these criteria the exact burden of metabolic 
syndrome is not due to the difficulty in its 
assessment. [6] 
Globally around 23% of adults are 
diagnosed with metabolic syndrome, of 
which the South Asian tend to have a 
greater metabolic risk of cardiovascular 
disease than other population [7,8] In recent 
years mortality due to non-communicable 
disease like ischemic heart disease and 
diabetes mellitus leading to more than 130 
and 23 death per lakh population 
contributing to about 19% and 3% of all 
deaths respectively in India. [9] 
Multifactorial causation has been 
implicated in its occurrence including 
sedentary lifestyle, unhealthy diet, social 
stress and genetic factors. Maternal health, 
intrauterine and postnatal nutrition has also 
been postulated in the pathogenesis of 

metabolic syndrome. [10] Controlling all 
these risk factors seem unattainable and 
current focus is the early detection of this 
syndrometo reduce the incidence of 
cardiovascular disease and diabetes that can 
lead to 25% reduction of overall mortality. 
The presence of metabolic syndrome 
indicates significant health consequences, 
which can be halted and reversed with 
appropriate intervention. [11]A meta-
analysis estimated the pooled prevalence of 
metabolic syndrome among Indians aged 
more than 18 years to be 30% 
(95%Confidence interval: 28%-33%), with 
the southern states having greater 
prevalence. Studies done in Karnataka 
show a wide range of 4% to 57%. The study 
also found that incidence of metabolic 
syndrome was increased with age, residing 
in urban area and being a female. [12] The 
prevalence of this condition is on the rise 
with paucity of studies on the burden of 
metabolic syndrome especially among the 
young adults aged between 18 to 40 years. 
Our findings will help plan the need for 
routine screening of young adults to detect 
components of metabolic syndrome and 
promote adoption of healthier lifestyle 
among them. 
Aim 
The present study aims to determine the 
prevalence of metabolic syndrome among 
the young adults visiting a tertiary care 
centre and to describe their demographic 
profile.  
Materials and Methods 
A cross-sectional observational study was 
conducted in the Department of General 
Medicine at a tertiary care teaching hospital 
in Gulbarga, Karnataka from 1stJanuary to 
30thJune 2024 for 6 months among patients 
who visited OPD or admitted in the wards 
of General Medicine for various medical 
condition during the study period based on 
the inclusion and exclusion criteria. The 
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study included patients aged between 18 to 
40 years, both male and female population. 
The critically ill patients with altered 
consciousness, patients with chronic liver 
disease, cardiovascular disorders, 
cerebrovascular disorders, chronic kidney 
disease and pregnant/lactating women were 
excluded from the study. 

Data collection tool 
A semi-structured questionnaire was used 
to collected patients’ information. It 
comprised of three sections. The first 
section was sociodemographic details of the 
patients including, age, sex, occupation, 
socioeconomic status etc. The second 
section had questions pertaining personal 
habits regarding dietary practise, sleep and 
addiction to smoking and alcohol. The third 
section was clinical measurement which 
included anthropometric measurements 
such as height,weight, waist and hip 
circumference and blood pressure. The 
fourth section comprised of biochemical 
measurement including fasting blood sugar, 
post prandial blood sugar and lipid profile 
(triglycerides and high-densitylipoprotein) 
Operation definition of metabolic 
syndrome 
For the present study metabolic syndrome 
was diagnosed using NCEP ATP 
IIIguidelines over IDF criteria hence it has 
better prediction of atherosclerotic 
cardiovascular diseases. [13] There are five 
criteria under the NCEP ATP III guidelines, 
of which, if three criteria are positive the 
individual is considered to have metabolic 
syndrome. Following are the criteria 

1. Central obesity if waist circumference 
is >102 cm in males and >88 cm in fe-
males 

2. Elevated triglyceride if ≥ 150mg/dl or 
receiving treatment to reduce it. 

3. Low HDL cholesterol if <40mg/dl for 
men and <50 mg/dl for women. 

4. Hypertension if blood pressure 
>130mmHg systolic or >85mmHg dias-
tolic or receiving medication to lower 
blood pressure. 

5. Fasting plasma glucose level is ≥ 
100mg/dl or under medication for type 
2 diabetes. 

Statistical analysis 
The continuous variables were reported in 
mean±standard deviation (SD) while 
categorical variables were reported 
infrequency and percentages. Associations 
of categorical variables were examined 
using chi-square test with a p value of <0.05 
was deemed statistically significant. The 
statistical analysis was performed using 
SPSS version 24.0 (IBM Corp., Armonk, 
NY, USA). 
Results 
A total of 327 patients were screened of 
which 143 (43.7%,95%CI:38.2-49.3%) 
were diagnosed to have metabolic 
syndrome based on NCEP ATP III criteria.  
The mean age of study participants was 
35.4 ± 5.4 years. The proportion of male 
was 56% with majority residing in urban 
area (62.7%) and belonging to 
socioeconomic class III based on modified 
B.G. Prasad scale.  (Table 1)

 
Table 1: Sociodemographic characteristic of study participants (N=327) 

Characteristics Frequency Percentage 
Age (in years)   
18-23 46 14.1 
24-29 75 22.9 
30-35 99 30.3 
36-40 107 32.7 
Sex   
Male 183 56.0 
Female 144 44.0 
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Residence   
Urban 205 62.7 
Rural 122 37.3 
Socioeconomic status*   
Class I 32 9.8 
Class II 62 18.9 
Class III 135 41.3 
Class IV 61 18.7 
Class V 37 11.3 

 
*Based on modified B.G. Prasad scale 
Based on the personal habits of the patients 
it was found that 84.1% had both vegetarian 
and non-vegetarian diet while only 15.9% 
were vegetarian. Daily intake of fast food 
was reported to be 31.2%, while weekly and 

occasion intake was seen among 40.4% and 
28.4% respectively. Proportion of patients 
with more than 8 hours of sleep was 48.3%. 
Alcohol consumption and smoking habit 
was seen among 23.9% and 19.6% 
respectively.

 
Table 2: Personal habits of study participants (N=327) 

Personal habits Frequency Percentage 
Diet   
Vegetarian 52 15.9 
Mixed 275 84.1 
Fast food intake*   
Daily 102 31.2 
Weekly 132 40.4 
Occasionally 93 28.4 
Sleep duration   
<8 hours 169 51.7 
≥8 hours 158 48.3 
Alcohol intake   
Present 78 23.9 
Absent 249 76.1 
Smoking   
Present 64 19.6 
Absent 263 80.4 

 
*Consumption of deep fried and processed 
food.  
The mean Body Mass Index (BMI) of study 
participants was 25.7 ± 3.6kg/m2. 
Individuals with normal BMI i.e. 18.5 to 

22.9 kg/m2constituted35.1%. Overweight 
(23-24.9 kg/m2) and Obese (>24.9 kg/m2) 
was 37.3% and 19.3% respectively. About 
40% had waist circumference above the 
recommended values. High blood pressure 
was seen among 38.5% of cases. (Table 3)
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Table 3: Clinical and anthropometric assessment of study participants (N=327) 
Physical assessment Frequency Percentage 
BMI   
Underweight 27 8.3 
Normal 115 35.1 
Overweight 122 37.3 
Obese 63 19.3 
Waist circumference   
Male>102 cm and female >88cm 132 40.4 
Male ≤102 cm and female ≤88cm 195 59.6 
Blood pressure   
Normal 201 61.5 
Elevated* 126 38.5 

 
*Systolic >130mmHg or Diastolic 
>85mmHgor on medication for 
hypertension 
We found that 72.5% of patients had their 
fasting blood glucose level less than 

100mg/dl, the remaining 27.5% had 
elevated glucose level. Increased 
triglycerides and decreased HDL levels was 
documented among 44% and 53.5% 
respectively. (Table 4)

 
Table 4: Biochemical measurement of study participants (N=327) 

Biochemical measurement Frequency Percentage 
Fasting blood glucose   
<100mg/dl 237 72.5 
≥100mg/dl 90 27.5 
Triglyceride   
<150mg/dl 183 56.0 
≥150mg/dl 144 44.0 
HDL cholesterol   
Normal 152 46.5 
Decreased* 175 53.5 

 
*Male <40 mg/dl and female <50 mg/dl 
As per the NCEP ATP III criteria, 30.8%, 
8.3% and 4.6% were positive for three, four 
and five criteria. The presence of two and 

single criteria was seen among27.8% and 
20.5% respectively with 7.9% having none 
of the risk factors for metabolic syndrome 
as per NCEP ATP III guidelines. (Table 5)

 
Table 5: Prevalence of individual risk factors for each of NCEP ATP III criteria 

(N=327) 
Number of risk factors of MS Frequency Percentage 
0 26 7.9 
1 67 20.5 
2 91 27.8 
3 101 30.8 
4 27 8.3 
5 15 4.6 

 
MS-Metabolic syndrome 
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Association between various 
sociodemographic and personal habits with 
the presence of metabolic syndrome was 
evaluated. Age between 30 to 40 years 
(p=0.005), residence of urban area 
(p=0.003), frequent intake of fast food 

(p=0.003), alcohol consumption (p=0.000) 
and smoking (p=0.005) were found to 
significantly associated with the occurrence 
of metabolic syndrome, while sex, 
socioeconomic status and sleep was not. 
(Table 6)

 
Table 6: Sociodemographic and personal habits associated with the occurrence of 

metabolic syndrome (N=327) 
Risk factor Metabolic syndrome Chi-square 

(p-value) Absent (n=184) Present (n=143) 
Age    
18-29 (n=121) 80 (66.1%) 41 (33.9%) 7.51 

(0.005*) 30-40 (n=206) 104 (50.4%) 102 (49.6%) 
Sex    
Male (n=183) 105 (57.4%) 78 (42.6%) 0.26 

(0.641) Female (n=144) 79 (54.8%) 65 (45.2%) 
Residence    
Rural (n=122) 77 (63.1%) 45 (36.9%) 8.63 

(0.003*) Urban (n=205) 95 (46.3%) 110 (53.6%) 
Socioeconomic status    
Class I, II (n=94) 52 (55.3%) 42 (44.7%) 0.04 

(0.821) Class III-V (n=233) 132 (56.6%) 101 (43.4%) 
Fast food intake    
Occasionally (n=93) 64 (68.8%) 29 (31.1%) 8.31 

(0.003*) Frequently (n=234) 120 (51.2%) 114 (48.8%) 
Sleep habit    
≥8 hours (n=158) 83 (52.5%) 75 (47.5%) 1.73 

(0.182) <8 hours (n=169) 101 (59.7%) 68 (40.2%) 
Alcohol intake    
Absent (n=78) 57 (73.0%) 21 (27.0%) 11.75 

(0.000*) Present (n=249) 127 (51.0%) 122 (49.0%) 
Smoking    
Absent (n=64) 46 (71.8%) 18 (28.2%) 7.87 

(0.005*) Present (n=263) 138 (52.4%) 125 (47.5%) 
 
*Statistically significant 

Discussion 
Screening of patients with metabolic 
syndrome is a preventive measure that aid 
indetecting those with greater risk of 
cardiovascular disease. Although metabolic 
syndrome is commonly associated with 
middle-aged and elderly adults, its presence 
among young individuals underscores the 
early onset of cardiometabolic risk, which 
could predispose them to chronic diseases 
later in life. 

 The burden of metabolic syndrome in our 
study was 43.7%. A similar study done by 
Srinivasan et. al. [14] among patients in a 
rural area in Kerala was found to be 60.9%. 
Most of the other studies done among 
young adults had included college students 
and the prevalence varied between 3.6% to 
16.7% which was much lesser than our 
study. [15,16,17] A meta-analysis by 
Krishnamoorthy et. al. [12] among all 
adults aged more than 18 years excluded 
diseased individuals found the burden to be 
30%. Community based studies [18,19,20] 
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shows a comparatively lesser proportion 
ranging between 5.2% and 33.9%, since 
most of them were healthy individuals 
without any co-morbidity.  
In our study we used the NCEP ATP III 
criteria which is the most commonly used 
guidelines. Yousefzadeh et. al. [13] 
conducted a study comparing the use of IDF 
versus NEC ATP III in detecting metabolic 
syndrome. They used the American Heart 
Association (AHA) atherosclerotic 
cardiovascular diseases (ASCVD) risk 
estimator to predict the future occurrence of 
ASCVD and compared the results with IDF 
versus NCEP ATP III criteria. They found 
the later to have better diagnostic accuracy 
in terms of sensitivity, specificity, positive 
and negative predictive values which was 
better for the higher ASCVD risk 
categories. The study suggested the use of 
NEC ATP III to be superior to IDF. 
Increasing age is known to be a risk factor 
for metabolic syndrome which was also 
documented in our study i.e. those aged 
between 30 to 40 years had greater risk than 
those aged less than 30 years. Several other 
studies have also documented similar 
findings. [16,17,18,20] Hormonal changes, 
increased inflammation and oxidative stress 
can have negative effect on the metabolic 
functioning.[21] Hence, it is recommended 
to get routine screening for metabolic 
syndrome by 30 years of age.  
Sex was not associated with metabolic 
syndrome in the present study, similar to 
several other studies. [15,17,18,22] 
Manjunath et. al. [16] and Ramesh et.al. 
[20] in their study found males to be at 
greater risk of than females. 
Krishnamoorthy et. al. [12] in their meta-
analysis of factor associated with metabolic 
syndrome found female to have a greater 
risk than male. This is probably due to the 
fact that the pooled analysis included all 
adults above 18 years. Thus, among the 
young population the risk might be similar 
while with growing age females tend to 
have a greater risk over male. 

The socioeconomic status was not a risk 
factor but residences of urban area were at 
greater risk in our study. Contradicting 
results have been obtained across the 
different research papers. Jain et. al. [17] 
and Ramesh et. al. [20] found those 
belonging to upper socioeconomic status to 
be at greater risk, while Pavithra et. al. [18] 
found no such association similar to our 
study. Among the studies that have 
compared the residence as risk factor, 
Krishnamoorthy et. al. [12] and Ramesh et. 
al. [20] found those residing in urban area 
to be at greater risk similar to our study. 
This could be due to the sedentary lifestyle 
and dietary patterns.  
Patients with daily intake of fast food, 
smoking and consuming alcohol were 
found to be more prone for metabolic 
syndrome. Dash et. al. [22] and Dasgupta 
et. al. [15] also found similar association in 
their study. The effect of diet on developing 
metabolic syndrome is well-established. 
High saturated diet with refined 
carbohydrates is consistently found to be 
associated with high burden, while 
adhering to whole grains, vegetables and 
fruits can reduce the risk of metabolic 
syndrome. The impact of smoking and 
alcohol consumption has contradicting 
association in previous studies with some 
supporting our findings [15,16] and others 
not. [17,18] Smoking induces systemic 
inflammation and oxidative stress, both of 
which contribute to insulin resistance and 
endothelial dysfunction. Some studies 
suggest a dose-response relationship, where 
heavy smokers are at a higher risk of 
metabolic syndrome compared to light 
smokers, highlighting the impact of 
cumulative tobacco exposure on metabolic 
health. [23,24] Similarly heavy or binge 
drinking is linked with adverse metabolic 
outcomes, including increased central 
adiposity, triglyceride levels, and blood 
pressure. Furthermore, chronic heavy 
alcohol use can lead to liver dysfunction, 
which disrupts lipid and glucose 
metabolism, thereby worsening the 
components of metabolic syndrome. 
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Conclusion  
This study observed a high prevalence of 
metabolic syndrome among young adults 
which could be due to frequent 
consumption of fast food, smoking, and 
alcohol use. These findings highlight the 
need to raise awareness about the 
complications of metabolic syndrome 
among patients in healthcare settings. 
Encouraging healthier eating habits and 
motivating individuals to quit smoking and 
alcohol consumption can prevent early 
onset of cardiometabolic risk, which could 
predispose them to chronic diseases later in 
life. 
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