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INTRODUCTION 

A clustering of cardiovascular risk factors that appeared 

in certain patients was identified as syndrome X by 

Reaven in 1988. The risk factors identified by Reaven 

included glucose intolerance, hypertension, elevated 

triglyceride and low high density lipoprotein cholesterol.1 

In 1998 the WHO proposed a definition for metabolic 

syndrome that included the presence of hypertension, 

dyslipidemia, glucose intolerance and microalbuminuria.2 

The National Cholesterol Educational Program’s Adult 

Treatment Panel III (NCEP ATP III) proposed a new 

definition which utilised components that were typically 

measured in these patients (Blood pressure, lipids and 

glucose) or could be easily measured in clinical practice 

(waist circumference).3  

ABSTRACT 

 

Background: Hypertension is the key component of the metabolic syndrome (MS). Insulin resistance is regarded as 

the underlying pathophysiological basis of the clustering metabolic abnormalities associated with the MS. Increased 

cardiovascular risk in hypertensive patients might be partially attribute to metabolic disturbance. This study was 

undertaken to determine the prevalence of the metabolic syndrome and its individual components among hypertensive 

patients using the National Cholesterol Education Program Adult Treatment Panel III (NCEP ATP III) criteria in a 

tertiary healthcare centre in Ahmedabad.  

Methods: This was a cross-sectional observational study in a sample of 200 patients with high blood pressure 

(aged ≥20 years) Informed written consent was taken. The following measurements were taken: blood pressure; Body 

Mass Index (BMI); waist and hip circumferences; plasma glucose, lipid levels; High blood pressure criterion: average 

systolic blood pressure ≥140mmHg and/or diastolic blood pressure ≥90mmHg; Metabolic Syndrome diagnosis 

according to NCEP ATP III criterion.  

Results: Prevalence of metabolic syndrome was 44.5% (n=89) inpatients of hypertension. The prevalence of 

metabolic syndrome was higher in women 62.92% (n=56) as compared to men 37.08% (n=33). The most common 

abnormality found was obesity (high waist circumference), seen in 91.01% (n=81), followed by low HDL-C in 40.5% 

(n=72) an abnormal triglyceride level in 32% (n=69) and abnormal FBS 34% (n=65). Amongst all females 92.4% 

(n=98) had an abnormal HDL-C levels followed by an abnormal waist circumference in 52.38% (n=55). Incidence of 

abnormal FBS and TG in females were 30.5% (n=33) and 32.4% (n=35) respectively. 

Conclusions: The prevalence of the metabolic syndrome is high among newly diagnosed hypertensive patients. This 

underscores the importance of routine screening of hypertensive patients for other cardiovascular risk factors.  
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There is alarmingly high prevalence of diabetes and 

hypertension in the Indian population which has been 

attributed to metabolic syndrome. Several studies have 

shown a high incidence of this syndrome in Indians 

compared to Western population. ATP III considered the 

obesity epidemic is mainly responsible for the rising 

prevalence of metabolic syndrome. Obesity contributes to 

hypertension, high serum cholesterol, low HDL, and 

hyperglycaemia and it is otherwise associated with high 

cardiovascular disease risk.4,5  

Women tend to have fewer cardiovascular events, the 

population-attributable risk for hypertension is higher for 

women than men due to their longer life expectancy and 

the rise in the incidence of hypertension with age.6 

Advancing age affects all levels of pathogenesis which 

likely explains why prevalence MS increase with age.7 

Criteria for diagnosing metabolic syndrome (three or 

more of the risk factors) according to the National 

Cholesterol Educational Program’s ATP III criteria5                                                                                                                                                                                  

Risk factor   Defining level 

(1) Abdominal obesity  Waist circumference 

Men    >102 cm (40 inches) 

Women    > 88 cm (35 inches) 

(2) TG    ≥ 150 mg/dl 

(3) HDL-C 

Men    <40 mg/dl 

Women    <50 mg/dl 

(4) Blood pressure   >130/>85 mmHg 

(5) Fasting glucose  ≥110 mg/dl 

When hypertension and other metabolic risk factors co-

exist in an individual, they potentiate one another leading 

to a synergism that increases the total cardiovascular 

disease (CVD) risk well above that which results from 

the sum of the individual risk factors.6 

The aim of this study was to determine the prevalence of 

metabolic syndrome among patients with essential 

hypertension. 

METHODS 

We carried out an observational and non-interventional 

study in 200 patients having essential hypertension 

attending the medicine outdoor patients department of the 

tertiary care centre. The study subjects were examined 

and their laboratory investigations carried out in fasting 

state. 

Inclusion criteria 

The study included patients attending the medicine 

outdoor patient department having essential hypertension 

i.e. BP >140/90 or on antihypertensive treatment between 

the age group of 25-70 years. 

Exclusion criteria 

(1) Age >70 years. 

(2) Age <25 years. 

(3) Patients on medications like steroid treatment for any 

cause, decongestants, appetite suppressants, 

cyclosporine, tricyclic antidepressants, mono 

aminoxidase inhibitors, erythropoietin, non-steroidal 

anti-inflammatory agents, cocaine. 

(4) Renal failure. 

(5) Obstructive sleep apnea. 

(6) Hypothyroidism, hyperthyroidism, hypercalcemia, 

acromegaly. 

(7) Preeclampsia/eclampsia. 

Blood pressure was measured in each arm using standard 

adult arm cuff of a mercury sphygmomanometer with the 

subject’s arm supported and at least 10 minutes after rest 

in sitting position. The mean of three measurements of 

the systolic and diastolic blood pressure was used.  

Where there was a difference in the BP between the two 

arms, the higher value was adopted. Measurement of 

height was done to the nearest 0.01metres using a 

stadiometer with the subject unshod, feet together, arms 

by the sides and in an erect posture on the stadiometer 

foot-rest. Waist Circumference (WC) was measured in a 

horizontal plane midway between the inferior margin of 

the ribs and the superior border of the iliac crest with the 

subject standing erect, arms by the sides but away from 

the trunk, abdomen bare and breathing normally. A non-

stretchable tape measure graduated in centimetres was 

used for the measurement. The average of two 

measurements taken after inspiration and expiration at 

nearest half centimetre was calculated. Blood glucose 

was measured using GOD/POD method (glucose oxidase 

to peroxides) method. Lipid profile was measured using 

an auto analyzer and lipoprotein fractions were measured 

enzymatically.  

Statistical Analysis 

Descriptive statistics, Chi-squared test was used to 

examine the data. All continuous variables were reported 

as mean, Standard Deviation (SD) and range throughout 

the study. Differences were considered significant at P 

≤0.05. 

RESULTS 

Prevalence of metabolic syndrome was 44.5% i.e. out of 

200 patients enrolled 89 patients had metabolic 

syndrome. The prevalence of metabolic syndrome was 
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higher in women 62.92% (n=56) as compared to men 

37.08% (n=33). 

The age of the study subjects ranged from 25 to 70 years 

with mean (SD) of 51.285 (10.163) years. When the 

various clinical and metabolic parameters were compared 

between the cases with and without metabolic syndrome 

significant difference was found with variables of BMI, 

waist circumference, hip circumference, FBS, 

triglycerides (TG), HDL-C and TG/HDL-C ratio. These 

are variables which are deranged in metabolic syndrome. 

Table 1: Frequency of metabolic syndrome according 

to Adult Treatment Panel III criteria. 

Diagnosis by 

ATP III 

criteria 

Males 

N=95 

Females 

N=105 

Total 

N=200 

No. % No. % No. % 

Metabolic 

syndrome 
33 34.73 56 53.33 89 44.5 

No metabolic 

syndrome 
62 65.27 49 46.66 111 55.5 

 

Table 2: Frequency of risk factors according to Adult Treatment Panel III criteria in patients with and without MS. 

ATP III 

criteria 

Patients with 

metabolic 

syndrome 

N=89 

Patients with 

no metabolic 

syndrome 

N=111 

Total 

N=200 Chi-test Significance 

No. % No. % No. % 

Obesity 

(high W/C) 
81 91.01 12 10.81 93 46.5 1.29812E-29 Significant 

FBS>110 65 73.03 3 2.70 68 34 1.72291E-25 Significant 

High TG 69 77.52 9 8.10 78 38 1.479E-23 Significant 

Low HDL-C 72 80.89 27 24.32 99 49.5 1.82497E-15 Significant 

 

Amongst all females 92.4% (n=98) had an abnormal 

HDL-C levels followed by an abnormal waist 

circumference in 52.38% (n=55). Incidence of abnormal 

FBS and TG in females were 30.5% (n=33) and 32.4% 

(n=35) respectively. 

Amongst all males 51.57% (n=49) had abnormal HDL-C 

levels followed by an abnormal TG in 35.78% (n=34). 

The FBS and waist circumference were abnormal in 

33.68% (n=32) and 35.78% (n= 34) respectively. 

DISCUSSION 

Prevalence of metabolic syndrome is 44.5% i.e. out of 

200 patients enrolled 89 patients had metabolic 

syndrome. When compared to the prevalence of 

metabolic syndrome, in US adults, was found to be 

around 28% for men and 30% for women as shown by 

the National Health and Nutrition Examination Survey 

(NHANES) carried out by Ford et al.7  

The study conducted by K. K. Chandra et al.8 revealed a 

similar higher prevalence of metabolic syndrome in 

females 46.6% than males (29.9%) in patients with 

essential hypertension. In a study conducted by Chou et 

al.9 in a Chinese population hypertension was linked to 

metabolic syndrome in women and not in men. They 

suggested that the role of sympathetic activity in 

pathogenesis of hypertension in women may be more 

dependent on insulin resistance than in men. Thus 

metabolic syndrome is more common in female with 

essential hypertension. This could also be attributed to 

the fact that an abnormal waist circumference of 88 cm 

and low HDL-C of ≤50 gm% is easily achieved in 

females.  

The most abnormal parameter detected was HDL-C 

(91.57%) among subjects with metabolic syndrome. This 

was also the most common abnormal parameter in males 

as well as females. In NHANES study the low HDL-C 

was most common abnormal parameter in both male and 

female. A study conducted by KK Chandra et al the 

abnormal HDL-C was the most common abnormality in 

men and an abnormal waist circumference was the most 

common abnormality in women.8 

Another parameter TG/HDL-C ratio has been shown to 

be a good surrogate marker for hyperinsulinemia, as 

fasting blood sugar and it provides an independent risk 

estimate for the CAD. Our study showed that TG/HDL-C 

ratio of >3 had best correlation with the presence of 

metabolic syndrome. This is comparable with study 

conducted by KK Chandra et al in which the ratio of >3 

was found to have a sensitivity of about 70 % to diagnose 

the metabolic syndrome.8 The study conducted by Jorgen 

Jeppensen et al. observed that hypertension and a high 

TG/HDL-C ratio are components of metabolic syndrome 

and when high TG/HDL-C is present several other 

important risk factors will also frequently be present to 

increase the risk of IHD independent of the level of blood 

pressure and the use of antihypertensive medications. 

This explains that TG/HDL-C ratio is an important 

surrogate marker of insulin resistance and why the 

control of blood pressure alone has not produced the 

desired reduction in CVD.10  
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An effective action plan is needed to combat metabolic 

syndrome in order to prevent its consequences and to 

contain the costly management of its complications. 

Simple but active measures for health promotion, such as 

adoption of healthier eating habits, increased physical 

activity and maintenance of normal body weight should 

accompany vigorous management and control of blood 

pressure. 

CONCLUSIONS 

Metabolic syndrome is present in a high proportion 

44.5% of our sample of patients with hypertension. The 

prevalence of metabolic syndrome was higher in women 

62.92% (n=56) as compared to men 37.08% (n=33). 

TG/HDL-C ratio of >3 had best correlation with the 

presence of metabolic syndrome. 
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