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Abstract 

Metabolic Syndrome (MS) has become an emerging health concern in developing countries, 

primarily due to rapid urbanization, lifestyle modifications, and increasing obesity rates. This 

cross-sectional hospital-based study was conducted in 2014 at the Department of General 

Medicine, Santosh Medical College & Hospital, Ghaziabad, to evaluate the prevalence and 

clinical pattern of metabolic syndrome among adult patients. A total of 250 participants aged 

between 25 and 70 years attending the outpatient and inpatient departments were included after 

informed consent. Diagnosis of metabolic syndrome was established according to the National 

Cholesterol Education Program Adult Treatment Panel III (NCEP ATP III) criteria. Clinical 

parameters such as body mass index (BMI), waist circumference, blood pressure, fasting blood 

sugar, and lipid profile were assessed. The study revealed that 38.4% of the participants fulfilled 

the criteria for metabolic syndrome, with a higher prevalence among females (41%) compared to 

males (36%). Central obesity and hypertension were the most frequent components observed, 

followed by hypertriglyceridemia and low HDL cholesterol. A significant correlation was noted 

between sedentary lifestyle, family history of diabetes, and the occurrence of metabolic syndrome. 

The mean BMI of affected individuals was significantly higher (p < 0.05) than those without the 

syndrome. Interestingly, 18% of subjects with normal BMI also showed central obesity and 

metabolic abnormalities, emphasizing the role of visceral fat in metabolic risk. This study 

concludes that metabolic syndrome is highly prevalent even among non-obese adults in North 

India, highlighting the urgent need for early lifestyle interventions, public health awareness, and 

routine screening in the general population. Preventive strategies focused on weight reduction, 

dietary modification, and regular physical activity can play a crucial role in mitigating the burden 

of cardiovascular and diabetic complications associated with metabolic syndrome. 
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Introduction 

Metabolic Syndrome (MS) is a cluster of interrelated metabolic abnormalities that substantially 

increase the risk of cardiovascular diseases (CVD), type 2 diabetes mellitus (T2DM), and all-cause 

mortality. It typically includes abdominal obesity, insulin resistance, hypertension, dyslipidemia, 

and impaired glucose tolerance. The rising prevalence of MS in developing nations, including 

India, has become a major public health concern due to rapid urbanization, sedentary behavior, 

and dietary transitions toward high-calorie foods [1]. 

The concept of MS was first introduced by Reaven in 1988 as “Syndrome X,” describing the link 

between insulin resistance, glucose intolerance, hypertension, and dyslipidemia [2]. Since then, 

various international health organizations such as the World Health Organization (WHO), the 

International Diabetes Federation (IDF), and the National Cholesterol Education Program Adult 

Treatment Panel III (NCEP ATP III) have proposed diagnostic criteria for its identification [3,4]. 

According to NCEP ATP III, a diagnosis of metabolic syndrome is made when an individual meets 

at least three of the following five criteria: abdominal obesity (waist circumference >102 cm in 

men and >88 cm in women), elevated triglycerides (≥150 mg/dL), reduced high-density 

lipoprotein (HDL) cholesterol (<40 mg/dL in men and <50 mg/dL in women), elevated blood 

pressure (≥130/85 mmHg), and fasting glucose ≥110 mg/dL [5]. 

India, being in an epidemiological transition, faces a dual burden of infectious and non-

communicable diseases. The prevalence of metabolic syndrome in urban Indian populations varies 

from 25% to 45%, depending on the diagnostic criteria used and the population studied [6]. Key 

contributing factors include genetic predisposition, physical inactivity, dietary habits rich in 

saturated fats and refined carbohydrates, and increasing psychosocial stress [7]. Studies have 

highlighted that South Asians tend to develop central obesity and insulin resistance at lower body 

mass indices (BMIs) compared to Western populations — a condition described as “metabolically 

obese normal weight” [8]. This characteristic makes early identification and prevention especially 

important in the Indian context. 

Metabolic syndrome not only elevates the risk for diabetes and cardiovascular disease but is also 

associated with other conditions such as chronic kidney disease, non-alcoholic fatty liver disease, 

and certain malignancies [9]. Given its asymptomatic and progressive nature, it often remains 

undiagnosed until complications arise. Therefore, identifying at-risk populations and 

understanding regional patterns are critical steps for timely intervention and management. 

The present study was undertaken in 2014 at Santosh Medical College & Hospital, Ghaziabad, 

with the aim of assessing the prevalence and clinical pattern of metabolic syndrome among 

adult patients attending the tertiary care hospital. This hospital-based study intends to evaluate 

demographic trends, lifestyle associations, and the clinical distribution of metabolic syndrome 

components. The findings will contribute to a better understanding of the local disease burden and 

guide preventive strategies focusing on lifestyle modification, public awareness, and early 

detection in the North Indian population. 
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Materials and Methods 

Study Design and Setting 

This was a hospital-based cross-sectional observational study conducted in the Department of 

General Medicine, Santosh Medical College & Hospital, Ghaziabad, Uttar Pradesh, India, from 

January to December 2014. The study was designed to determine the prevalence and pattern 

of metabolic syndrome among adult patients attending the outpatient and inpatient departments. 

Study Population 

A total of 250 adult participants, both male and female, aged between 25 and 70 years, were 

enrolled in the study after obtaining informed written consent. Subjects were selected using simple 

random sampling among patients attending the hospital for routine check-ups or non-

communicable disease management. 

Inclusion Criteria 

1. Adults aged 25–70 years. 

2. Patients willing to participate and provide written consent. 

3. Individuals with complete anthropometric and biochemical data available. 

Exclusion Criteria 

1. Pregnant women. 

2. Patients with chronic liver disease, renal failure, or malignancy. 

3. Those on long-term corticosteroid therapy or known endocrine disorders. 

Ethical Considerations 

The study was approved by the Institutional Ethics Committee (IEC) of Santosh Medical 

College & Hospital, Ghaziabad, prior to commencement. Confidentiality and data privacy were 

strictly maintained throughout the research process according to ethical guidelines of the Indian 

Council of Medical Research (ICMR) [1]. 

Data Collection and Measurements 

A pre-structured proforma was used to record demographic details, medical history, lifestyle 

factors (diet, physical activity, smoking, alcohol use), and family history of diabetes or 

hypertension. Anthropometric measurements were performed using standard protocols: 

 Height and weight were measured to calculate Body Mass Index (BMI). 

 Waist circumference was measured at the midpoint between the lower margin of the last 

rib and the iliac crest. 

 Blood pressure was recorded in a sitting position using a calibrated sphygmomanometer, 

with the average of two readings taken five minutes apart. 
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Biochemical Investigations 

Venous blood samples were collected after an overnight fast of at least 8 hours. The following 

biochemical parameters were analyzed using automated analyzers: 

 Fasting plasma glucose (FPG) 

 Serum triglycerides (TG) 

 High-density lipoprotein cholesterol (HDL-C) 

The diagnosis of Metabolic Syndrome (MS) was made based on the NCEP ATP III criteria [2]. 

A participant was classified as having MS if three or more of the following five conditions were 

met: 

Parameter Threshold (NCEP ATP III Criteria) 

Waist circumference >102 cm (men), >88 cm (women) 

Triglycerides ≥150 mg/dL 

HDL cholesterol <40 mg/dL (men), <50 mg/dL (women) 

Blood pressure ≥130/85 mmHg 

Fasting plasma glucose ≥110 mg/dL 

Statistical Analysis 

Data were compiled and analyzed using SPSS version 21.0 (IBM Corp., USA). Continuous 

variables were expressed as mean ± standard deviation (SD), while categorical variables were 

presented as percentages. The Chi-square test was used to determine associations between 

categorical variables, and the Student’s t-test was employed for comparing means between 

groups. A p-value of <0.05 was considered statistically significant. 

Quality Control and Bias Minimization 

To ensure accuracy, all anthropometric and biochemical measurements were taken by trained 

personnel using standardized equipment. Repeated measurements were performed in 10% of 

participants to ensure reliability. Laboratory procedures were conducted under strict quality 

control using internal and external validation methods. 

Outcome Measures 

The primary outcome of the study was to determine the prevalence of metabolic syndrome in 

the study population. Secondary outcomes included the distribution of individual metabolic 

components, gender-based differences, and correlations with lifestyle factors such as physical 

inactivity, diet, and smoking. 
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Limitations 

Being a hospital-based study, the findings may not be fully representative of the general 

population. However, the data provide valuable insight into regional trends and can serve as a 

foundation for larger community-based studies in North India. 

 

Results  

Out of the 250 adult participants included in the study, 96 individuals (38.4%) were diagnosed 

with Metabolic Syndrome (MS) based on the NCEP ATP III criteria. The mean age of the study 

group was 48.6 ± 12.3 years, with a male-to-female ratio of 1.1:1. The prevalence of MS was 

slightly higher in females (41%) compared to males (36%), although the difference was not 

statistically significant (p > 0.05). Among the individual components of the metabolic syndrome, 

central obesity was the most prevalent, observed in 68% of participants, followed by 

hypertension (59%), hypertriglyceridemia (53%), low HDL cholesterol (48%), and elevated 

fasting glucose (42%). The distribution of these parameters is illustrated in the bar graph below. 

The majority of patients (62%) reported a sedentary lifestyle, and 54% had a positive family 

history of diabetes or hypertension. The mean BMI among participants with MS was 29.8 ± 4.5 

kg/m², significantly higher than those without MS (24.2 ± 3.8 kg/m², p < 0.01). Similarly, mean 

fasting blood glucose, triglyceride levels, and systolic blood pressure were considerably elevated 

in individuals diagnosed with metabolic syndrome. Interestingly, about 18% of subjects with 

normal BMI values still exhibited central obesity and dyslipidemia, reflecting the presence of 

“metabolically obese normal weight” individuals. A positive correlation was found between 

waist circumference and fasting glucose levels (r = 0.52) as well as between BMI and 

triglyceride levels (r = 0.46), both statistically significant (p < 0.05). These findings suggest that 

central adiposity plays a major role in the development of metabolic abnormalities among North 

Indian adults. 
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Overall, the study highlights the high prevalence and clustering of metabolic risk factors even 

among relatively young adults, emphasizing the need for early screening and preventive 

strategies at the community level. 

Discussion  

The present study demonstrates a high prevalence (38.4%) of Metabolic Syndrome (MS) among 

adult patients in North India, which aligns with previous findings from other Indian regions [1,2]. 

The predominance of central obesity and hypertension as major components reflects the ongoing 

shift toward sedentary lifestyles, dietary changes, and urbanization-related stress [3]. The higher 

prevalence among females may be attributed to post-menopausal hormonal changes and decreased 

physical activity, consistent with observations by Misra et al. [4]. The strong correlation between 

waist circumference, fasting glucose, and triglycerides underscores the critical role of visceral 

adiposity in the pathogenesis of insulin resistance [5]. Furthermore, the identification of 

“metabolically obese normal weight” individuals in this cohort highlights the need for screening 

based on waist circumference rather than BMI alone, especially in South Asian populations [6]. 

Although hospital-based, this study offers valuable insight into the regional burden of metabolic 

syndrome and its association with modifiable lifestyle factors. Future large-scale, community-

based studies are required to establish national reference data and guide preventive health policies 

in India. 

Conclusion  

Metabolic Syndrome is emerging as a significant public health challenge in India, driven by 

lifestyle changes, urbanization, and genetic susceptibility. This study revealed a high prevalence 

of MS among adults attending a tertiary care hospital in North India, with central obesity and 

hypertension being the most common components. The findings indicate that metabolic 

abnormalities are not confined to overweight individuals but are also prevalent among those with 

normal BMI yet high waist circumference, reinforcing the importance of assessing central 

adiposity. Early identification and intervention are essential to prevent long-term complications 

such as diabetes and cardiovascular disease. Regular screening programs, public education on 

healthy diets, physical activity promotion, and periodic monitoring of metabolic parameters should 

be integrated into primary healthcare systems. Clinicians must emphasize patient counseling and 

preventive lifestyle management rather than focusing solely on pharmacological treatment. 

The study emphasizes the urgent need for population-based awareness programs and policy-level 

action to combat the rising epidemic of metabolic syndrome in India. Preventive health strategies 

focusing on weight management, exercise, and nutritional balance can play a pivotal role in 

reducing the burden of this multifaceted disorder. 
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