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ABSTRACT

Objective: Indians are more likely to develop metabolic syndrome (MetS). The additive predictive value of MetS components for cardiovascular 
disease is still under debate. The current study aimed to study the risk factors associated with MetS in coronary artery disease (CAD) patients.

Methods: This retrospective study was conducted in the Department of Biochemistry in collaboration with the Department of Medicine, Noida 
International Institute of Medical Sciences, Gautam Buddha Nagar, Up on 100 patients already diagnosed with CAD, attending medicine OPD and 
IPD. Anthropometric measurements, and estimation of fasting blood glucose, high-density lipoprotein-cholesterol, and triglycerides were done. MetS 
prevalence was estimated as per the guidelines of NCEP ATP III.

Results: In our study, we observed a high incidence of MetS in patients with CAD. MetS was diagnosed, gender-wise distribution resulted in 
62% in females and 48% in males. Risk factors for MetS in CAD patients were highly significant with increasing age, sedentary lifestyle, and 
diabetes. Waist circumference, fasting blood glucose levels, and triacylglycerol were found to have a significant *p<0.001 value with MetS in 
CAD patients.

Conclusions: The current study found a strong link between MetS and its risk factors in CAD patients. Thus, the assessment of MetS and its components 
might help identify people at a higher risk of advancing CAD in the future. Hence, effective MetS management may significantly reduce morbidity and 
mortality due to CAD.

Keywords: Metabolic syndrome, Coronary artery disease, National cholesterol education program-adult treatment panel-III, Diabetes mellitus, 
Obesity.

INTRODUCTION

The metabolic syndrome (MetS) consists of a group of metabolic 
abnormalities, that is, characterized by four essential components, 
including intra-abdominal obesity, dyslipidemia, hypertension, and 
impaired glucose tolerance, and is associated with a high risk of both 
type 2 diabetes and CAD [1]. These risk factors tend to cluster together in 
patients, and when they do, the risk of developing cardiovascular disease is 
significantly increased. Mets are becoming more common, coinciding with 
rising levels of obesity caused by sedentary lifestyles and poor nutrition 
habits [2]. Central fat distribution is more atherogenic than peripheral 
obesity and waist circumference (WC) is used to identify central obesity. 
Thus, abdominal obesity is regarded as one of the components of MetS, 
which has been linked to the development of dyslipidemia, diabetes, and 
an increased risk of cardiovascular events [3]. Many epidemiological and 
clinical studies have confirmed the link between MetS and an increased 
risk of coronary artery disease (CAD), which is the leading cause of 
death worldwide. Morbidity and mortality from CAD are higher in MetS 
patients [4]. India accounts for 17% of global CAD mortality. South Asians 
have a disproportionately high risk of developing type 2 diabetes mellitus 
and CAD. Clinical diabetes and CAD are preceded by several risk factors 
that are also components of MS. Individuals with MetS is a complex web 
of metabolic factors that are associated with a 5-fold increased risk of 
developing diabetes, a 3-fold increased risk of myocardial infarction, or 
stroke, and a 2-fold increased risk of MI-related mortality [5]. According 
to a meta-analysis, the burden of MetS in India is 30%, affecting mostly 
older adults, females, and the urban population [6]. Our objective was to 
study the risk factors associated with MetS in CAD among CAD patients.

METHODS

This retrospective study was conducted in the Department of 
Biochemistry in collaboration with the Department of Medicine, Noida 
International Institute of Medical Sciences, Gautam Buddha Nagar, UP. 
Prior Permission from the institutional ethical committee was taken. 
Written informed consent was obtained from all the participants. 
Hundred patients diagnosed with CAD attending medicine OPD and IPD 
patients were selected by a simple random sampling method. Clinical 
diagnosis of a patient with MetS was done according to the guidelines 
of NCEP ATP III. A 5 mL overnight fasting venous blood from the 
antecubital vein was taken with a dry disposable syringe under aseptic 
conditions in a vacutainer. Laboratory investigations for biochemical 
parameters were done such as fasting blood glucose and lipid profiles. 
The enzymatic method was performed for biochemical investigations 
on semi autoanalyzer. All study participants were interviewed using a 
questionnaire, including data on smoking, and physical activity. Blood 
pressure, height, weight, waist, and hip circumference were measured. 
All the patients were suffering from CAD attending OPD included in 
the study. Patients suffering from chronic kidney disease, hepatic 
dysfunction, rheumatological diseases, and cancer were excluded from 
the study.

Statistical analysis
Analysis of data was done on SPSS version 15. The study’s findings 
were presented as a number, and percentage. Pearson correlation 
coefficient value <0.005 was regarded as significant and used to detect 
the association among different variables.
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The current study was conducted on 100 patients who suffered from 
CAD, attended OPD, and were admitted to IPD in Noida International 
Institute of Medical Sciences, Gautam Buddha Nagar, UP. In this study, 
MetS and its risk factors associated with CAD patients were analyzed.

The present study showed the percentage of patients with MetS 
having increased fasting blood glucose was 66.6% as compared to 
33.34% without MetS. Decrease levels of high-density lipoprotein 
cholesterol (HDL-C) (<40 mg/dL) were found MetS patients compared 
to 38.5% without MetS. The percentage of Triacylglyeride (TG) was 
high, that is, 86.7% with MetS as compared to 13.3% without MetS. In 
addition, percentage of clinical parameter, WC level (>90 cm) among 
100 patients found significantly high with MetS indicated by Table 1. 
Numerous studies have found similar results [1]. Dyslipidemia is also 
prevalent in the Iranian population [7,8]. Low HDL-C was identified as 
one of the most common abnormalities, in other words, high TG has 
been identified as the second most common abnormality [9] and the 
strongest independent risk factor for CAD in the Iranian population [10]. 
Asian Indians have a high prevalence of low HDL. The previous studies 
from India found that low HDL was the most common abnormality, 
followed by elevated blood pressure [11,12].

The percentage of risk factors associated with MetS that includes 
hypertension, smoking, and diabetes mellitus of 100 subjects is 
represented in Table 2. It seems that the incidence of hypertension and 
diabetes was increased, that is, 71% and 66.6%, respectively, in MetS 
patients.

In this study, it was observed that the prevalence of metabolic syndrome 
is higher in the elderly, almost 91% in the age group >60 years. A further 
account of subjects within the age group of 20–40 years, 41–50 years, 
and 51–60 years was 30%, 31%, and 53%, respectively, as represented 
by Table 3 and Figure 1. This study is supported by Ramachandran 
et al. [13]. According to the NCEPATP III Criteria, the unadjusted and 
age-adjusted prevalence of MetS in the United States was 21.8% and 
23.7%, respectively. The prevalence increased from 6.7% among 
participants aged 20–29 years to 43.5% and 42% for those aged 60–
69 years and at least 70 years [14].

In Table 4 and Figure 2 showed that the maximum percentages were 
seen higher in females (62%), while in males (40%), as found in the 
studies done by Gupta et al., that observed a higher prevalence in 
females according to both the IDF and NCEP [15].

Anuurad et al. [16] found a significantly higher prevalence of severe 
CAD in European American and African American patients with MetS 
than those in patients without MetS (71% and 57% vs. 29% and 43%). 
Thus, in all populations studied and across ethnic groups, CAD is more 
severe in patients with MetS. Several meta-analyses have found a clear 
link between MS and the occurrence of cardiovascular events during 
follow-up in primary prevention [17]. MetS increases the risk of CVD, 
cardiovascular mortality, myocardial infarction, and stroke by half, and 
increases overall mortality by 50%. As a result, the risk of cardiovascular 
events in MetS is higher than the risk of overall mortality. Mets are 
associated with a higher risk of cardiovascular mortality, myocardial 
infarction, and stroke even in the absence of diabetes, though not 
significantly higher for overall mortality [18]. A few limitations of our 

Table 2: The percentage of risk factors associated with metabolic syndrome.

Group Risk factors (%)

Smokers Nonsmokers HTN Non‑HTN DM Non‑DM
With metabolic syndrome 55 45 71 29 66.6 33.5
Without metabolic syndrome 58 42 41 59 34 66
*HTN: Hypertension, DM: Diabetes mellitus

Table 1: Percentage of biochemical parameters in CAD patients 
associated with and without metabolic syndrome in CAD 

patients

Parameters With MetS Without MetS p‑value
FBS (>110mg/dL) % 66.66 33.34 <0.0001*
HDL-C (<40 mg/dL) % 61.5 38.5 <0.0001*
TG (>150 mg/dL) % 86.7 13.3 <0.0001*
Waist circumference %

Male >102
Female >88

29.1
44.5

9.44
16.33 

<0.0001*

CAD: Coronary artery disease, MetS: Metabolic syndrome, FBS: Fasting blood 
glucose, HDL-C: High-density lipoprotein-cholesterol, TG: Triacylglyceride. 
p<0001*: Highly significant

Figure 2: A pie chart shows the prevalence of metabolic syndrome 
in females and males

Figure 1: Prevalence of metabolic syndrome in coronary artery 
disease patients according to age groups
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study are that observations cannot be generalized due to the small 
sample size.

CONCLUSION

The study included previously known cases of CAD, and the presence 
of MetS was found in these cases. A very strong relationship was 
discovered between blood pressure, WC, TG, and fasting blood glucose 
levels. In terms of public health, the main benefit of MetS is to highlight 
the clustering of risk factors associated with obesity, hypertension, 
smoking, and diabetes. The present study shows the high prevalence 
of MetS in cardiovascular patients, it is clear that more attention 
should be paid to the symptoms of this disease. As a result, the risk of 
cardiovascular disease can be deferred.
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Table 4: Distribution gender‑wise prevalence of metabolic 
syndrome in CAD

Gender Number of 
patients (n=100)

CAD patients with 
metabolic syndrome

Percentage

Male 71 28 40
Female 29 18 62
CAD: Coronary artery disease

Table 3: Prevalence of metabolic syndrome in CAD patients 
according to age groups

S. No. Age 
group

Number of 
patients 
(n=100)

Metabolic 
syndrome patients

Percentage

1. 25–40 10 3 30
2. 41–50 16 5 31
3. 51–60 39 21 53
4. >60 35 32 91


