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INTRODUCTION 

MetS is a complex asymptomatic, pathophysiological 

state and is constellation of interconnected physiological, 

clinical, and metabolic abnormalities that directly 

increase the risk of cardiovascular disease and related 

mortality.1 The most common bio-physiological 

abnormalities are: increased blood pressure, insulin 

resistance, visceral adiposity, and dyslipidemia. 

Metabolic syndrome is a major public health challenge  

 

 

globally due to rapid urbanization, sedentary lifestyle, 

and surplus energy intake.2 

During the past several decades, the prevalence of 

metabolic syndrome has markedly increased worldwide.3 

It is estimated that 25% of the world population has 

metabolic syndrome. Although this estimate varies 

widely due to the age, ethnicity and gender of the 

population studied.4 Behavioral and environmental 

changes, such as adoption of westernized diet and 

sedentary lifestyle following the socioeconomic rise, are 
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thought to be the main reasons for metabolic syndrome in 

developing countries.5 

Currently there are many criteria for defining metabolic 

syndrome. Most accepted ones are international diabetes 

federation (IDF) criteria, world health organization 

(WHO) criteria European group for the study of insulin 

resistance (EGIR), American association of clinical 

endocrinologists (AACE), and NCETP:ATP-III criteria. 

Aim of study was to find the prevalence of MetS in 

people attending OPD of medicine in sub-district hospital 

Akhnoor. 

METHODS 

A hospital-based study was conducted in sub district 

hospital Akhnoor, district Jammu, for a period of 6 

months: from November 2019 to April 2020. Study 

subjects included both males and females between the 

age group of 20-60 years attending the medicine OPD. 

Among the 400 participants, 185 were females and 215 

were males. Each subject was thoroughly interviewed and 

data was computed using a standardized questionnaire 

containing information on demographics, anthropometric 

profile, individual characteristics associated with major 

risk factor for CVD, past medical history and 

biochemical parameters. Hypertension was identified 

from self-reports or doctor’s measurement on the baseline 

and follow up measures or attending questionnaires, 

meeting at-least one of three JNC8 criteria: systolic blood 

pressure >140 mmHg, Diastolic blood pressure >90 

mmHg or use of antihypertensive medicines. Incident 

hypertension was defined as newly developed 

hypertension among those free of baseline hypertension. 

Prevalence of diabetes and hypertension was ascertained 

based on self-report of the physician’s diagnosis and/use 

of prescription medications along with medical records. 

Written and informed consent was obtained from all 

participants before the conduct of the study. Approval 

from the institutional ethical committee was attained 

before conduction of the study. The data were 

summarized as frequencies and percentages. 

Inclusion criteria 

All patients who attended OPD were considered eligible 

for inclusion. Only age group between 20-60 years was 

considered. Patients of both genders were included. 

People with known/diagnosed for first time, with 

hypertension, diabetes mellitus, and dyslipidemia were 

included. 

Exclusion criteria 

People belonging to age group below 20 years or greater 

than 60 years were excluded. People with chronic renal 

hepatic, cardiac, gastrointestinal, skeletal, endocrine 

diseases (except diabetes), acute critical illness and 

pregnancy, were excluded. People on calcium or vitamin 

D supplementation were also excluded. 

Biochemical analysis was conducted on peripheral blood 

samples 4 ml, collected from all the participants after an 

overnight fast of 12-14 hour. Serum was separated by 

centrifugation at 3000 rpm for 5 minutes. Blood glucose 

was estimated by hexokinase method on autoquant 200 

excelsus.6 Blood urea was estimated by enzymatic urease 

method and serum creatinine was estimated by Jaffes 

method.7,8 Liver function tests like: HDL, LDL, VLDL 

and triglycerides were estimated by enzymatic method on 

autoquant 200 excelsus fully auto-analyzer.9 

Patients were diagnosed as MetS according to NCEP 

ATP III criteria (Table 1). According to the NCEP ATP 

III criteria, the diagnosis of MetS was made when three 

or more of the following were present: waist 

circumference >102 cm in male and >88 cm in female, 

fasting blood glucose >110 mg/dl, systolic blood pressure 

>130 mmHg or diastolic blood pressure >85 mmHg, 

fasting triglyceride levels (TG)>150 mg/dl, high density 

lipoprotein cholesterol (HDL‑C)<40 mg/dl in men  and 

<50  mg/dl in women. 

Table 1: Diagnostic criteria proposed for the clinical 

diagnosis of the MetS. 

Clinical measures ATPIII (2001) 

Insulin resistance 
None, but any 3 of the 

following 4 features 

waist circumference (cm) 
WC≥102 (men) or ≥88 

(women) 

Lipids (mg/dl) 
TG≥150, HDL-C<40 

(men) <50 (women) 

Blood pressure (mmHg) ≥130/85 

Glucose (mg/dl) >110 (includes diabetes) 

RESULTS 

A total of 400 subjects, out of which 215 were males and 

185 females, participated in the study (Table 2). Average 

age of the participants was 47.36 years. About 41.25% of 

the participants were below 40 years and 58.75% of the 

participants were above 40 years of age. Prevalence of 

MetS among females was: 135 out of 185 (i.e. 70.27%), 

while prevalence of MetS among males was less at 

67.44%. Net prevalence stood at: 68.75% (Figure 1). 

 

Figure 1: Net prevalence of MetS. 
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Table 2: Distribution of study population according to 

gender and age. 

Variables 
<40 years 

(%) 

>40 years 

(%) 
Total 

Study 

population 
165 (41.25) 235 (58.75) 400 

Males 
95 (44.19) 120 (55.81) 215 

57.58 51.06 53.75 

Females  
70 (37.84) 115 (62.16) 185 

42.42 48.94 46.25 

MetS showed significant presence in people ageing >40 

years, in both genders (Figure 2). 

 

Figure 2: Patients with MetS according to age                          

and gender. 

 

Figure 3: Patients without MetS according to age                 

and gender. 

 

Figure 4: Prevalence of MetS according to age             

and gender. 

In the age group of ≤40 years, male patients showed 

lower presence of MetS as compared to females     

(Figure 3). In the age group of ≥40 years, females showed 

declining health and increased MetS as compared to 

males (Figure 4). 

DISCUSSION 

This being a first kind of study conducted on the largely 

rural population of Jammu Region of Jammu and 

Kashmir UT, where people generally manage minor 

health problems without ever reporting before a doctor 

for advice. The given population is understood to follow 

such a lifestyle where males are basically the bread-

earners and are quite actively involved in outdoor 

activities while females are confined to their homes. A 

very high prevalence MetS was reported in the population 

which clearly hints at the changing lifestyle of the people. 

People of older age and with general obesity significantly 

contribute to the increased MetS risk. This increasing 

trend is similar to the prevalence of MetS in urban and 

rural populations of India as a whole. 10 

Similar to NHANES II data, the prevalence among males 

(67.44%) and females (70.27%) differed slightly, but at 

the same time, our present study tends to suggest an 

increased risk among females, which in itself is quite 

significant and in relation to other studies conducted in 

India like that of Prasad et al.11,12 Annani-Akollor et al in 

2018 also showed increased prevalence of MetS among 

rural population in Ghana.13 However various other 

researchers like Agarwal et al and Acharyya have 

associated MetS with depression and chronic diseases, 

which shows that the population is under graver risk with 

increased prevalence among masses.14,15 

Although the prevalence of metabolic syndrome was 

found very high at 68.75% in the studied population, the 

prevalence was even significantly higher in females 

(70.27%). Although metabolic syndrome was more 

relevant in >40 years age group (64.81% or 210 of total 

324 MetS cases), the prevalence in >40 years age group 

is showing an unexpected and rapid increase. Together 

the two findings do not augur well for the society and 

hint at the kind of health-related problems that at in store 

for us in future. With this, the role of primary-care 

physicians suddenly becomes highlighted. Physicians 

should be able to access patient’s knowledge about the 

relationship of their lifestyle to their health in order to 

deliver a clear message about the importance of diet and 

exercise for them. 

However, the present study being first of its kind, 

conducted in the rural belt of Jammu division in recent 

times, with the outcome (prevalence) showing increase 

among study subjects, is limited to patients attending sub 

district hospital Akhnoor, district Jammu. More such 

studies or studies involving healthy controls will be 

required to be undertaken, under more defined set of 

populaces, to conclusively establish this data and explore 

the associated problems as well.  
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CONCLUSION 

The prevalence of MetS in >40 years age group, showing 

rapid and alarming increase, further advances our 

understanding of this subject, with the realization of 

gravity of the situation as well. Lifestyle modifications 

are thus crucial to the management of MetS. Programs 

should be launched to make public more aware and 

responsible about their health-status. Primary-care 

physicians should be now, guiding and helping patients, 

of all age groups, to adopt healthy lifestyle habits.  
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