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Background: Little data exists about the association of metabolic syndrome (MetS) with severity of 
coronary artery disease (CAD) and correlation of the extent of CAD in patients with MetS assessed 
by Gensini score in Indian context. 
Aims: The present study explored to investigate the association of MetS and its metabolic 
components with severity of CAD in patients undergoing coronary angiography and to compare the 
severity of CAD in patients with MetS and without MetS using the Gensini score. 
Methods: This was a single-center, observational and cross-sectional study conducted at tertiary 
health care center between July, 2020 and June, 2021. The study population included 100 
consecutive patients who underwent coronary angiography and were divided into two groups based 
on International Diabetes Federation (IDF) criteria (1): Group I (n=56 patients with MetS) and Group 
II (n=44 patients without MetS). 
Results: Prevalence of MetS in CAD was found in 42 patients. A higher prevalence of male patients 
was found in both the groups (55.4% vs. 68.2%, p=0.272) with a mean age of 55.32 ± 7.8 and 53.45 
± 10.4 years, respectively (p=0.308). Body mass index (26.80 ± 2.80 kg/m2 vs. 24.08 ± 1.87 kg/m2; 
p<0.001), BMI>25 kg/m2 (71.43% vs. 38.64%; p<0.001), waist/hip ratio (0.93 ± 0.02 vs. 0.91 ± 0.02; 
p <0.001), and hypertension (60.71% vs. 20.45%; p <0.001) were the most common risk factors found 
significantly higher in group I than group II. All the components of MetS according to IDF criteria were 
significantly higher in group I compared to group II (p<0.005), except triglycerides (p=0.285). Fasting 
blood glucose was the most common component of MetS followed by SBP, DBP and HDL.  Significant 
correlation was found between number of vessels affected and Gensini score (p<0.01) as well as 
between sex and Gensini score (p<0.001). Group I had significant higher values of hypertension 
(44.47 ± 41.33 vs. 29.16 ± 22.47; p=0.020), alcohol consumption (46.71 ± 36.66 vs. 31.26 ± 30.05; 
p=0.031), and xanthelesma (69.25 ± 35.78 vs. 32.83 ± 30.93; p=0.002) than group II. Low levels of 
HDL correlated significantly with the Gensini score (p<0.001). 
Conclusion: Patients with CAD had a higher prevalence of metabolic syndrome thus it is associated 
with severity of CAD.  Gensini score may be employed to recognize patients at a high risk for CAD.  
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Table 1: Baseline characteristics of the study population 

Characteristics Total (N=100) Group I (n=56) Group II (n=44) p value 

Age, years 54.5 ± 9.04 55.32 ± 7.8 53.45 ± 10.4 0.308 

Sex 

Male 61 (61%) 31 (55.36%) 30 (68.18%) 0.272 

Female 39 (39%) 25 (44.64%) 14 (31.82%)  

Risk factors 

No of sedentary 
hours 

4.32 ± 2.38 4.63 ± 2.32 3.93 ± 2.42 0.149 

BMI (Kg/m2) 25.60 ± 2.78 26.80 ± 2.80 24.08 ± 1.87 <0.001 

<23 12 (12%) 0 (0%) 12 (27.27%)  

23-24.9 31 (31%) 16 (28.57%) 15 (34.09%)  

>25 57 (57%) 40 (71.43%) 17 (38.64%) <0.001 

Waist/hip ratio 0.92 ± 0.02 0.93 ± 0.02 0.91 ± 0.02 <0.001 

Diabetes 42 (42%) 27 (48.21%) 15 (34.09%) 0.15 

Hypertension 43 (43%) 34 (60.71%) 9 (20.45%) <0.001 

Alcohol 
consumption 29 (29%) 11 (19.64%) 18 (40.91%) 0.02 

Smoking 20 (20%) 11 (19.64%) 9 (20.45%) 0.920 

Xanthelasma 8 (8%) 8 (14.29%) 0 (0%) 0.009 

LDL (mg/dl) 104.31 ± 30.57 103.45 ± 33.38 105.41 ± 26.92 0.752 

Total cholesterol 
(mg/dl) 

146.88 ± 26.50 153.20 ± 28.30 138.84 ± 21.78 0.007 

TLC (cells/mm3) 8714.00 ± 
2465.44 

8936.37 ± 
2572.40 

8539.28 ± 2386.83 0.427 

Uric acid (mg/dl) 6.04 ± 2.17 6.34 ± 2.40 5.65 ± 1.79 0.116 

2D-Echo findings     

E.F.< 40% 18 (18%) 12 (21.43%) 6 (13.64%) 0.2 

E.F. ! 40% 82 (82%) 44 (78.57%) 38 (86.37%)  

à BMI, body mass index; 2-D, 2-dimensional; E.F., ejection fraction; LDL, low density lipoprotein, 
SD, standard deviation; TLC, total leukocyte count 
Bold values indicate statistically significant values. 

Data are presented as mean ±SD or n (%). 

 
 
 
 
 
 

Table 2: Distribution of components of metabolic syndrome in the 
study population 

Components Total (N=100) Group I (n=56) Group II (n=44) p value 

Waist 
circumference (cm) 

91.79 ± 8.86 
 

95.25 ± 9.20 87.39 ± 6.09 0.001 

FBS (mg/dl) 109.88 ± 26.91 115.91 ± 26.08 102.2 ± 26.26 <0.001 

Upto 100 mg/dl 41 (41%) 14 (25%) 27 (61.36%)  

Above 100 
mg/dl 

59 (59%) 42 (75%) 17 (38.64%) <0.001 

SBP (mmHg) 
127.34 ± 11.98 

 
130.14 ± 12.52 

 
123.77 ± 10.34 0.008 

Upto 130 mmHg 62 (62%) 28 (50%) 34 (77.27%)  

Above 130 
mmHg 38 (38%) 28 (50%) 10 (22.73%) 0.005 

DBP (mmHg) 
77.38 ± 9.13 

 
79.76 ± 9.45 

 74.32 ± 7.79 <0.001 

Upto 85 mmHg 73 (73%) 34 (60.71%) 39 (88.64%)  

Above 85 
mmHg 27 (27%) 22 (39.29%) 5 (11.36%) 0.002 

HDL (mg/dl) 43.10 ± 9.20 
 

42.00 ± 8.79 44.50 ± 9.60 0.179 

Upto 40 mg 
(males) or 50 
mg (females) 

55 (55%) 37 (66.07%) 18 (40.91%)  

Above 40 mg 
(males) or 50 
mg (females) 

45 (45%) 19 (33.93%) 26 (59.09%) 0.012 

Triglycerides 
(mg/dl) 

147.30 ± 58.16 
 

154.00 ± 63.01 
 

138.77 ± 50.77 0.195 

Upto 150 mg/dl 60 (60%) 31 (55.36%) 29 (65.91%)  

Above 150 
mg/dl 40 (40%) 25 (44.64%) 15 (34.09%) 0.285 

à DBP, diastolic blood pressure; FBS, fasting blood sugar; HDL, high density lipoprotein; SBP, 
systolic blood pressure; SD, standard deviation 

 
Bold values indicate statistically significant values. 

Data are presented as mean ± SD or n (%). 

 
 
 
 
Table 3: Angiographic profile of study population 

Vessel affected Total (N=100) Group I (n=56) Group II (n=44) p value 

Normal vessel 12 (12%) 9 (16.07%) 3 (6.82%) 

0.07 

Non-critical 7 (7%) 5 (8.93%) 2 (4.55%) 

Single vessel 31 (31%) 16 (28.57%) 15 (34.09%) 

Double vessels 20 (20%) 7 (12.5%) 13 (29.55%) 

Triple vessels 30 (30%) 19 (33.93%) 11 (25%) 

Data are presented as mean ± SD or n (%). 

 
 
 
 

Table 4: Correlation of number of vessels affected with Gensini score 
Variables Total (N=100) p value* 

Normal 1.05 ± 1.54 

<0.001 
Single vessel disease 17.25 ± 8.29 

Double vessels disease 44.90 ± 16.54 

Triple vessels disease 70.70 ± 30.32 

* one way analysis of variance (ANOVA) test 
Bold values indicate statistically significant value. 

Data are presented as mean ± SD or n (%). 
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Table 5: Correlation of risk factors with Gensini score 
Risk factors  Gensini Score p value* 

Sex Female 17.69 ± 21.96 <0.001 

 Male 47.28 ± 33.32  

Diabetes Group I 42.31 ± 40.01  

 Group II 30.98 ± 25.48 0.087 

Hypertension Group I 44.47 ± 41.33  

 Group II 29.16 ± 22.47 0.020 

Alcohol 
consumption 

Group I 46.71 ± 36.66  

 Group II 31.26 ± 30.05 0.031 

Smoking Group I 28.88 ± 25.21  

 Group II 37.46 ± 34.22 0.296 

Xanthelesma Group I 69.25 ± 35.78  

 Group II 32.83 ± 30.93 0.002 

Non critical CAD Group I 2.50 ± 1.41  

 Group II 38.63 ± 32.50 0.002 

à CAD, coronary artery disease; SD, standard deviation 
* StudentÕs t test 

Bold values indicate statistically significant values. 
Data are presented as mean ± SD or n (%). 

 
 
Table 6: Correlation of components of metabolic syndrome with 
number of vessel affected 

Parameter 
Total 

vessels 
Normal 
vessel 

Single 
vessel 

Double 
vessels 

Triple 
vessels 

p 
value 

WC below cut off 28 3 11 6 8 0.506 

WC above cut off 72 16 20 14 22  

FBS < 100 mg/dl 41 7 15 6 13 0.593 

FBS ! 100 mg/dl 59 12 16 14 17  

SBP <130 mmHg 62 13 19 15 15 0.307 

SBP ! 130 mmHg 38 06 12 05 15  

DBP <130 mmHg 73 11 23 17 22 0.298 

DBP ! 130 mmHg 27 08 08 03 08  

TG < 150 mg/dl 60 14 16 14 16 0.286 

TG ! 150 mg/dl 27 05 15 6 40  

HDL below cut off 55 15 23 10 07 <0.001 

HDL above cut off 45 04 8 10 23  

à DBP, diastolic blood pressure ; FBS, fasting blood sugar; HDL, high density lipoprotein; 
SBP, systolic blood pressure; SD, standard deviation; TG, triglycerides; WC, waist 

circumference 
Bold values indicate statistically significant values. 

Data are presented as mean ± SD or n (%). 
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#6"*(08&/#$-)"*&4*#6"*$++&)($#(&-*%"#9""-*!"#2*$-.*+"C"/(#,*
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Table 7: Comparison of metabolic syndrome components with 
previous studies 

Components Present study 
(N=100) 

Khanna et al. (20) 
(N=200) 

K. et al. (6) 
(N=100) 

Waist 
circumference(cm) 

95.25 ± 9.20 vs. 87.3 
9 ± 6.09 (p=0.001) 

97.25 ± 9.14 vs. 
89.17 ± 9.49 

(p<0.05) 
- 

FBS (mg/dl) 115.91 ± 26.08 vs. 102.2 ± 26 
.26 (p<0.001) 

112.01 ± 36.95 vs. 
87.83 ± 20.36 

(p<0.05) 
- 

Above 100 
mg/dl 

42 (75%) vs. 17 (38.64%) 
(p<0.001) - 

42 (73.7%) vs. 21 (48.8%) 
(p<0.001) 

SBP (mmHg) 
130.14 ± 12.52 vs. 123.77 ± 

10.34 (p=0.008) -  

Above 130 
mmHg 

28 (50%) vs. 10 (22.73%) 
(p=0.005) 

- 44 (77.2%) vs. 13 (30.2%) 
(p<0.001) 

DBP (mmHg) 79.76 ± 9.45  vs. 74.32 ± 7.79 
(p<0.001) 

- - 

Above 85 
mmHg 

22 (39.29%) vs. 5 (11.36%) 
(p=0.002) - - 

HDL (mg/dl) 42.00 ± 8.79 vs. 44.50 ± 9.60 
(p=0.179) 

32.68 ± 8.15 vs.  
35.61 ± 9.72 

(p<0.05) 
- 

Above 40 mg 
(males) or 50 
mg (females) 

19 (33.93%) vs. 26 (59.09%) 
(p=0.012) - 33 (57.9%) vs. 17 (39.5%) 

(p =0.069) 

Triglycerides 
(mg/dl) 

154.00 ± 63.01 vs. 138.77 ± 
50.77 (p=0.195) 

149.61 ± 50.26 vs. 
106.91 ± 25.55 

(p<0.05) 
- 

Above 150 
mg/dl 

25 (44.64%) vs. 15 (34.09%) 
(p=0.285) - 42 (73.7%) vs. 12 (27.9%) 

(p<0.001) 

à DBP, diastolic blood pressure ; FBS, fasting blood sugar; HDL, high density lipoprotein; SBP, systolic blood 
pressure; SD, standard deviation 

Bold values indicate statistically significant value. 
Data are presented as mean ± SD or n (%). 
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