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Performance of Visceral Fat Level in Predicting
Cardiometabolic Syndrome Risk Factor in Royal Thai Navy
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Abstract

Cardiometabolic syndrome (CMS) comprises a cluster of metabolic disorders in the body
and the associated risks of cardiovascular disease. Currently, the incidence of CMS is
increasing, especially in the normal body mass index (BMI) group. High visceral fat (VF) level
is also known to be associated with the cardiometabolic disorder. This study aimed to examine
the levels of VF in cardiometabolic syndrome and the association of VF with the parameters
related to the cardiometabolic disorder. A case-control study was conducted in the Royal Thai
Navy with 200 CMS and 200 non-CMS groups. All participants aged between 35 and 60 years
had normal BMI range of 18.5 to 24.9 kg/m2 by cardiometabolic disease staging system (CMDS)
criteria. The level of VF increased significantly in participants with cardiometabolic group
(p-value < 0.001) and was positively associated with fasting glucose, cholesterol, triglycerides,
LDL-cholesterol, systolic blood pressure and diastolic blood pressure (r = 0.310, r = 0.300,
r=0.429,r =0.394, r = 0.550 and r = 0.643; p < 0.05). Multivariate regression analysis found
a high level of visceral fat (1.3; 95%CI 1.096 - 1.453) and hypertriglyceridemia (1.7; 95%
CI 1.052 - 2.203) were significantly correlated with the cardiometabolic syndrome while HDL-
cholesterol was a protective factor (0.96; 95%CI 0.941 - 0.998). In conclusion, high visceral fat
levels reflect increases in high blood lipid and blood pressure and VF is considered a suitable

biomarker for risk evaluation of cardiometabolic syndrome.

Keywords: Visceral fat (VF), Cardiometabolic syndrome, Body mass index (BMI)
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Table 1 Characteristics of study populations

Cardiometabolic | Non - cardiometabolic
Variables unit syndrome syndrome p-value
(n = 200) (n = 200)

Male/Female % 69.5/30.5 76.5/23.5 0.003*
Age Years 48.46 + 6.96 4524 + 6.14 0.000*
BMI kg/m? 22.86 + 1.72 21.71 + 1.68 0.671
Waist circumstance (WC) cm 81.995 + 6.29 80.79 + 6.84 0.368
Waist to hip ratio (WHR) 0.94 + 0.067 0.90 + 0.064 0.626
Systolic blood pressure mmHg 128.22 + 14.66 120.56 + 11.73 0.000*
Diastolic blood pressure mmHg 82.22 + 9.78 73.88 + 9.67 0.000*
Visceral fat (VF) cm? 109.8 + 22.4 86.4 + 24.2 0.000*
%body fat % 2412 + 6.76 22.69 + 6.86 0.000*
Fasting glucose mg/dL 102.06 + 10.31 93.14 + 8.67 0.000*
Cholesterol mg/dL 238.48 + 29.99 200.15 + 30.48 0.000*
Triglyceride mg/dL 152.02 + 87.33 90.6 + 28.74 0.000*
HDL-Cholesterol mg/dL 59.45 +16.26 56.34 + 10.34 0.070
LDL-Cholesterol mg/dL 148.76 + 30.10 125.6 + 29.22 0.000*

Values are mean or median + SD or proportions, P-value was tested with independent sample T test and

* P-value was tested with Mann Whitney U test. P-value < 0.05 was considered statistically significant different.
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Fig. 1 Comparison of visceral fat level between cardiometabolic syndrome and non-cardiometabolic

group (p-value < 0.001)
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Table 2 Correlation of visceral fat with body mass index, % body fat, fasting plasma glucose, lipid

profiles and blood pressure

Parameters Correlation coefficient (r) P
BMI (kg/m?) 0.049 <0.001*
%Body fat -0.347 0.074
Fasting glucose (mg/dL) 0.310 0.376
Cholesterol (mg/dL) 0.300 0.018*
Triglyceride (mg/dL) 0.429 <0.001*
HDL- Cholesterol (mg/dL) -0.286 0.407
LDL- Cholesterol (mg/dL) 0.394 0.203
Systolic blood pressure (mMmHg) 0.550 0.000*
Diastolic blood pressure (mmHg) 0.643 0.000*
Waist to hip ratio 0.134 <0.001*
Waist circumference (cm) 0.210 0.120

Spearman’s rank correlation coefficients, *P < 0.05 was considered significant.
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Table 3 Univariate and multivariate analyses of risk factors for cardiometabolic disease
Variables Cardiometabolic Control Odd ratio Crude OR P
(95%CI)
BMI (kg/mz) 22.86 £ 1.72 22.71 +1.68 1.003 0.857 - 1.184 0.105
%Body fat 24.33 + 6.09 22.69 + 6.851 1.007 0.965 - 1.051 0.542
Triglyceride (mg/dL) 1562.02 + 87.33 91.9 = 32.79 1.677* 1.062 - 2.203 | <0.001
HDL-Cholesterol (mg/dL) 55.45 + 16.26 58.62 + 12.05 0.960* 0.941 - 0.998 0.004
LDL-Cholesterol (mg/dL) 148.76 + 30.10 127.2 + 32.11 1.219* 1.047 - 1.293 | <0.001
Systolic blood pressure 128.22 + 14.66 121.56 + 11.73 1.027 0.996 - 1.059 0.181
(mmHg)
Diastolic blood pressure 82.22 + 9.78 75.88 + 9.67 1.168* 1.027 - 1.312 0.000
(mmHg)
Visceral fat (sz) 9.06 + 2.96 8.91 £ 2.96 1.342* 1.096 - 1.453 | <0.001

OR = odds ratio, Cl = confidence interval, HDL = high-density lipoprotein, LDL = low density lipoprotein. Data were

adjusted for sex, age, waist circumference, fasting blood glucose, and other variables in the model. *P<0.05
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