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Abstract

Background: Metabolic syndrome (MetS) is a risk factor for coronary artery disease 
(CAD) and is associated with adverse outcomes. However, the prevalence and  
characteristics of MetS in Northeast (NE) Thai patients with obstructive CAD has not been 
demonstrated. 

Objective: This study examined the prevalence and characteristics of MetS in NE 
Thai patients with obstructive CAD.

Methods: We studied 120 consecutive patients with evidence of obstructive CAD, 

Results: A total of 120 subjects were included in our study cohort (median age  
 [22.3-27.6] 

Kg/m2). The prevalence of MetS was 75% and occurred more frequently in men  
 (25.21  

, waist circumference (91.25 [87-97] 
vs. 86 [82-89], p=0.01), fasting plasma glucose (102 [91-129.5] vs. 89 [85-97], p=0.009), 
triglyceride (191 [142-269] vs. 140 [99-178], p=0.003) and rates of hypertension (85.6% 

 
hypertension (85.6%) were the most frequent components of MetS.

Conclusions: There was a high prevalence of MetS among NE Thai patients with 
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Abbreviations

CAD = Coronary Artery Disease
MetS = Metabolic Syndrome 

Introduction

T h e  p r e v a l e n c e  o f  c o r o n a r y  
artery disease (CAD) has been increasing  
and remains the leading cause of death 
worldwide(1). Despite the considerable 
attention to cardiovascular risk factors and 
advances in medicine and revascularization 
treatment, the mortality risk of CAD  
remains high(1-3). Therefore, there is  
a need to identify risk factors to prevent 
the processes that contribute to CAD  
development and progression.

M e t a b o l i c  s y n d r o m e  ( M e t S )  
represents a cluster of cardiovascular 
risk factors, including central obesity,  
dyslipidemia, hypertriglyceridemia,  
i m p a i r e d  g l u c o s e  t o l e r a n c e  a n d  

MetS is associated with the risk of CAD  
 

c a r d i o v a s c u l a r  m o r b i d i t y  a n d  
mortality(5-7). The prevalence of MetS 
is rapidly increasing worldwide(8).  
Moreover,  by  2006 ,  the  re la t ive  
contribution of the prevalence and risk factors 
criteria to MetS varied substantially among  
countries(9). Whereas, there is little  
information available about the prevalence 
and characteristics of MetS in northeast 
(NE) Thai patients with obstructive CAD. 
Therefore, in this study, we sought to  
examine the prevalence of MetS and  
characteristics of MetS criteria in NE Thai 
patients with obstructive CAD detected by 
elective coronary angiography.

Methods

Study Population
This single-center cross-sectional  

s tudy was approved by the Khon 
Kaen University Ethics Committee in  
Human Research (HE591325) and was  
conducted in accordance with the  
Declaration of Helsinki. All participants 
provided written informed consent. We  

with signs or symptoms of CAD who  
underwent elective, non-urgent coronary  
angiography at the Queen Sirikit Heart  
Center of the Northeast, Department of 
Medicine, Faculty of Medicine, Khon 
Kaen University, Thailand between 2008 
and 2012. We excluded from the study 
those patients who had experienced  
a c u t e  c o r o n a r y  s y n d r o m e  o r  
revascularization procedures within 30 
days prior to enrollment, or suffered from 
liver disease, renal disease, cancer, or  

of 50% or more in at least one epicardial 
coronary artery as graded by the individual  

Queen Sirikit Heart Center of the Northeast.  

on the American College of Cardiology  
Founda t ion  and  Amer i can  Hea r t  
Association guidelines(2, 10). A total of 
120 consecutive patients were included in 
this study.   
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Education Program Adult Treatment 

 

(WC) for Asian populations (11, 12). This  

the following components: 1) central  
 
 
 

t r ig lycer ide- lower ing medicat ion,  

mmHg and/or  diastol ic  blood  

medication, and 5) fasting plasma glucose 

treatment for elevated glucose

Laboratory Testing

Fas t ing  b lood  samples  were  
collected after 12-hour overnight fasting, 
before catheterization procedure, and sent 
for analysis within 3 hours of collection. 
Analysis of routine biochemical markers 
were performed on samples using the 
Hitachi 917 automatic analyser (Roche  
Diagnost ics ,  Basel ,  Switzer land) .  
Analysis of high-sensitivity C-reactive 
protein (hsCRP) was performed using the 
BN ProSpec  System (Siemens Healthcare 

 
 

2) 
 

equation. WC was measured midway  
between the inferior margin of the last rib 
and the iliac crest. 

Statistical Analyses

 Continuous data are presented as 
mean (standard deviation) or median  
(interquartile range) and compared with  
a Student’s t-test or non-parametric test 
when appropriate. Categorical variables 
are presented numerically (percent, %) 
and were compared between groups using  
chi-square tests. All analyses were  
performed used Stata version10.1 (Stata 
Corp., College Station, Tx, USA). A p 
value < 0.05 was considered statistically 

Results

Baseline Characteristics
The Baseline characteristics of our 

study cohort are provided in Table 1. 
Overall, the median age of the  

patients involved in this study was 63, 71% 
were men, 50% had diabetes, 73% had  
hypertension, and the median body mass 

 Kg/m2. 
The prevalence of MetS was 75%. 

Of these patients, 62.2% were men.  

(23.60 [21.3-24.5], p =0.001), WC (91.25 
[87-97] vs. 86 [82-89], p=0.01), fasting 

102 [91-129.5] vs. 
89 [85-97], p=0.009), triglyceride (191 
[142-269] vs. 140 [99-178], p=0.003) and 
rates of hypertension (85.6% vs. 36.7%, 

between patients with MetS and non-MetS. 

(102 [75-126] vs. 105 [7l1-132], p=0.53) 
(Table 1).
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Not surprisingly, a higher percentage 
of MetS patients had high WC (91.9% 

(79.8% vs. 20.2%, p<0.001), hypertension 
(87.5% vs. 12.5%, p<0.001), impaired 

triglyceride (83.3% vs. 16.7%, p=0.01) 
compared to non-MetS patients (Table 2). 
Furthermore, patients with MetS were more 
likely to be overweight (72.2% vs.27.8%, 

p<0.001) and obese (88.7% vs. 11.3%, 
p<0.001), whereas none of the underweight 
patients had MetS (Table 2).

 
p r e v a l e n t  m e t a b o l i c  c o m p o n e n t  
abnormalities among MetS patients 

 
hypertension (85.6%), followed by high 
WC (75.6%), high triglyceride (66.7%) and 

Table 1.  Baseline Characteristics of Study Subjects

Variable
Metabolic Syndrome, 

(n=90)
Non-Metabolic Syndrome

(n=30) P Value
Age, years 62.5 (57-67) 64(58-70) 0.49
Male, % 56(62.2) 29(96.7) <0.001

2) 25.21(23.43-28.04) 23.60(21.3-24.5) 0.001
Waist circumference, (cm) 91.25(87-97) 86(82-89) 0.01
Hip Circumference, (cm) 95(92-99) 90(87-95) 0.004
Current Smoker, % 16(17.8) 13(43.3) 0.005
Diabetes mellitus, % 56(62.2) 4(13.3) <0.001
Hypertension, % 77(85.6) 11 (36.7) <0.001
Systolic BP, mmHg 131.5(122-144) 123(113-129) 0.001
Diastolic BP, mmHg 73(68-82) 70(64-76) 0.14
Total cholesterol, mg/dl 187(153-211) 184.5(143-212) 0.003

102(75-126) 105(71-132) 0.53
37(31-46) 41(35-48) <0.001

Triglyceride, mg/dl 191(142-269) 140(99-178) 0.003
102(91-129.5) 89(85-97) 0.009

2) 65.6(51.8-78.8) 59.40(46.6-80.4) 0.61

Value expressed in median (interquartile range) or %
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Table 2.   

Metabolic Syndrome Non-Metabolic Syndrome P Value
Metabolic Syndrome Criteria

56 (93.3) 4 (6.7) <0.001
Hypertension (n=88) 77 (87.5) 11 (12.5) <0.001
High Triglyceride (n=72) 60 (83.3) 12 (16.7) 0.009

87 (79.8) 22 (20.2) 0.001
High WC (n=74) 68 (91.9) 6 (8.1) <0.001
Body Mass Index (BMI, kg/m2), Category

0 2 (100) 0.001
17 (59) 12 (41) 0.01

26 (72.2) 10 (27.8) <0.001
47 (88.7) 6 (11.3) <0.001

Abbreviations as in Table 1.

Figure 1.  Prevalence of Metabolic Syndrome Criteria among Patients with Metabolic  
 Syndrome
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Discussion

Our study demonstrates a high  
prevalence of MetS in NE Thai patients 
with obstructive CAD. Moreover, the 

2) 

higher than patients without MetS. Among  
 

hypertension were the most frequent metabolic  
abnormalities.

Established CAD was strongly  
a s s o c i a t e d  w i t h  c o n c o m i t a n t  
atherosclerosis in multiple vascular beds and  
cardiovascular death and mortality(13, 14). 

risk for progression and mortality among 
 

recognized that patients with MetS have 
higher cardiovascular-related and overall 
mortality than those without MetS (5, 6)

 The prevalence of MetS in the present 
study (75%) was higher than that in a recent 
report of CAD patients from four hospitals 

a high mortality risk in NE Thai patients. 
The most frequent component of MetS in 

levels, which was associated with poor  
dietary habits and low physical activity 

 
 

a population with MetS in the United 
Arab Emirates(20). A previous study 
found an MetS prevalence of 27% among  
women and 19% among men in the general 

was quite high when compared to the  
population worldwide(9). Moreover, in our 

MetS patients were overweight or obese. 

that lifestyle changes, including poor  
dietary habits and sedentary behavior, may 

contribute greatly to the high prevalence of 
MetS in NE Thailand. 

Recently, Kim et al, demonstrated that 
MetS is associated with higher coronary  
ar tery calcium scores and greater  
progression of coronary stenosis and  
vulnerable plaque in stable patients who 
had obstructive CAD as detected by  
computed tomography angiography(16). Our 
recent studies demonstrated that MetS was  
associated with increased ar ter ial  
stiffness, which was a marker of vascular  
damage and or remodeling (21). Therefore,  
screening and detection of MetS in patients 
with obstructive CAD is important. 

prevalence of MetS in NE Thai patients with 
obstructive CAD, which may be important 
in understanding the metabolic risk of CAD. 
Further research is needed to determine 

-
cologic intervention could improve and/or 

-

hypertension, which were the most common 
components of MetS in our patients in NE 
Thailand).

Study Limitations

This was a single, tertiary care center 
study that recruited patients at the time  
of cardiac evaluation for coronary  
angiography. Therefore, we cannot  
exclude the presence of selection bias for the  
patients undergoing evaluation and  
treatment for CAD. Because MetS was 
assessed at only 1 point in time, we were 
unable to evaluate changes in MetS criteria 

information regarding severity of CAD, but 
we addressed this issue by enrolling patients 
who were in stable condition. We also 
believe that the inclusion of patients with 
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epicardial coronary artery stenosis of 50% 
or more made them relatively representative 
of a contemporary patient population with 
obstructive CAD.  

Conclusions

The prevalence of MetS is high in NE 
Thai patients with obstructive CAD. MetS 
patients were more likely to be overweight 
or obese, and the most frequent metabolic 

and hypertension

Acknowledgments

The study was supported by the Khon 
Kaen University Research Fund. 

References

(1) M o z a f f a r i a n  D ,  B e n j a m i n 

MJ, Cushman M, et al. Heart  
disease and stroke statistics--2015  
update: a report from the American 
Heart Association. Circulation. 
2015;131(4):e29-322.

(2) F ihn  SD,  B lankensh ip  JC ,  
A l e x a n d e r  K P,  B i t t l  J A ,  

2014 ACC/AHA/AATS/PCNA/

guideline for the diagnosis and 
management of patients with stable 
ischemic heart disease: a report of the 
American College of Cardiology/ 
American Heart Association Task 

and the American Association for  
Thoracic Surgery, Preventive  
C a r d i o v a s c u l a r  N u r s e s  
A s s o c i a t i o n ,  S o c i e t y  f o r  
Cardiovascular Angiography and 

Thoracic Surgeons. Circulation. 
2014;130(19):1749-67.

(3) Ford ES, Ajani UA, Croft JB, 

Kottke TE, et al. Explaining the 
decrease in U.S. deaths from  
coronary disease, 1980-2000.  
The New England journal of  
medicine. 2007;356(23):2388-98.

 

2010;375(9710):181-3.

et al. Cardiovascular morbidity 
and mortality associated with the  
metabolic syndrome. Diabetes 
Care. 2001;24(4):683-9.

 
 

Kumpusalo E, Tuomilehto J, et al. The  
m e t a b o l i c  s y n d r o m e  a n d  
total and cardiovascular disease  
mortality in middle-aged men. 
Jama. 2002;288(21):2709-16.

the risk of chronic complications 

Diabetologia. 2001;44(9):1148-54.
(8) Hildrum B, Mykletun A, Hole 

T,  Mid th j e l l  K ,  Dah l  AA.  

 
Federation and the National  
Cholesterol Education Program: the 
Norwegian HUNT 2 study. BMC 
Public Health. 2007;7:220.



84 KKU Researeh Journal

(9) Pa te l  A,  Huang KC,  Janus  
 
 
 

metabolic syndrome appropriate?--A  
comparative study of the USA 
and  As ia .  A the rosc l e ros i s . 
2006;184(1):225-32.

 
 
 
 

the American College of Cardiology  
Foundat ion/American Heart  
Associa t ion  Task  Force  on  

 
Developed in collaboration with the  
American Association for Thoracic  
Surgery, Society of Cardiovascular  
Anesthesiologists, and Society 
of Thoracic Surgeons. J Am Coll  
Cardiol. 2011;58(24):e123-210.

J. The metabolic syndrome--a 

2005;366(9491):1059-62.

pandemic. Arterioscler Thromb 
Vasc Biol. 2008;28(4):629-36.

 

recognition, and treatment of  
cardiovascular risk factors in  
outpatients with atherothrombosis. 
Jama. 2006;295(2):180-9.

Benjamin EJ, Berry JD, Blaha 
MJ, et al. Heart disease and stroke  
statistics--2014 update: a report from 
the American Heart Association. 
Circulation. 2014;129(3):e28-e292.

et al. Metabolic syndrome with 
and without C-reactive protein as  
a predictor of coronary heart  
disease and diabetes in the West of  
Scotland Coronary Prevention Study.  
Circulation. 2003;108(4):414-9.

KM, Choi SH, Park KS, et al.  

on the progression of coronary  
calcium and of coronary artery disease  
assessed by repeated cardiac  
computed tomography scans.  
Cardiovasc Diabetol. 2016;15:92.

of the metabolic syndrome in  
patients with coronary heart disease,  
c e r e b r o v a s c u l a r  d i s e a s e ,  
peripheral arterial disease or  
abdominal  aort ic  aneurysm.  
Atherosclerosis. 2004;173(2): 
363-9.

(18) Ahmed HM, Blaha MJ, Nasir 
K, Rivera JJ, Blumenthal RS. 
Effects of physical activity on  
cardiovascular disease. Am J  
Cardiol. 2012;109(2):288-95.

 
 

associations with biomarkers of 
chronic disease and dietary intake 
in American adults, NHANES 

2015;39(5):820-7.



85KKU Researeh Journal

(20) Al Dhaheri AS, Mohamad MN, 
 

Cross-Sectional Study of the  
P r e v a l e n c e  o f  M e t a b o l i c  
S y n d r o m e  a m o n g  Yo u n g  

2016;11(7):e0159378.

(21) Phababpha S, Kukongviriyapan 
 

Kukongviriyapan V, Settasatian 
C, et al. Association of arterial  
stiffness with single nucleotide 
polymorphism rs1333049 and 
metabolic risk factors. Cardiovasc 
Diabetol. 2013;12:93.


