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The Correlation of Carotid Artery Intima—Media Thickness with the
Anthropometric Indexes related with Abdominal Obesity
in Type 2 Diabetic Male Patients

Kyu Yeon Hur, M.D., Soo Kyung Kim, M.D., Ji Young Jung, M.D.,
Jae Hyuk Lee, M.D., Hae Jin Kim, M.D., Sung Hee Choi, M.D.,
Chul Woo Ahn, M.D., Bong Soo Cha, M.D., Sung Kil Lim, M.D.,

Kyung Rae Kim, M.D., Hyun Chul Lee, M.D.

Department of Internal Medicine, Yonsei University College of Medicine, Seoul, Korea

Background : Abdominal obesity increases the risk of clinical atherosclerotic diseases, but whether the association

between abdominal obesity and carotid atherosclerosis in patients with diabetes is controversial. This study
investigated the relation of common carotid intima-media thickness (IMT) with several parameters related to
abdominal obesity.

Methods : We evaluated 105 male patients with type 2 diabetes. The subjects underwent high-resolution B-mode
ultrasonography to measure the mean and maximal IMT at common carotid artery and visceral fat thickness (VFT).
VFT was defined as the distance between the internal face of recto-abdominal muscle and the anterior wall of aorta,
1 cm above the umbilical knot.

Results : Both mean and maximum carotid IMT were increased in type 2 diabetic patients with hypertension,
abdominal obesity, or metabolic syndrome compared to those without these diseases. After adjusting for age, VFT
showed good correlation with the mean and maximum carotid IMT (r = 0.418 and r = 0351, P < 0.001,
respectively). In the multiple regression analyses, age and VFT were independently associated with the mean IMT,
and age and HDL-cholesterol concentration were associated with the maximal IMT.

Conclusion : This study suggested that an independent association between abdominal obesity, reflected by high

VFT measured by ultrasonography, and carotid artery wall thickening in type 2 diabetic male patients.

Key Words : Abdominal obesity, Atherosclerosis, Carotid artery intima-media thickness, Visceral fat
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Table 1. Clinical Characteristics of Patients

Mean =+ SD
n 105
Age (years) 509+9.3
Duration of diabetes (years) 5.1%42
Fasting glucose (mmol/L) 8.78+£2.58
HbAc (%) 79+1.8
Total cholesterol (mmol/L) 4.83+1.14
HDL-cholesterol (mmol/L) 1.094+0.29
Triglycerdie (mmol/L) 5.45+4.17
Fasting insulin (pmol/L) 57943413
Mean intima-media thickness (mm) 0.760.20
Maximal intima-media thickness (mm) 0.97+0.26
Systolic blood pressure (mmHg) 133.7£20.0
Diastolic blood pressure (mmHg) 84.1+13.1
Weight (kg) 73.5+11.8
Waist circumference (cm) 88.718.1
Waist to hip circumference ratio 1.0240.09
Body mass index (kg/m”) 253132
Subcutaneous fat thickness (mm) 21.4£14.5
Visceral fat thickness (mm) 55.4420.1

r= *Lj_ﬁﬂol—zq]%
31, AHDL-Z- 8| =] &

I A lﬂ&*'é%% 7}7} HDL-Z-d#]2=H]
40 mg/dLu]nt, SFAIZ]Hlo] 150 mg/dLo]A+e
% %%‘—Hl‘{% gl Ed7} 90emS 23}
1x}a Z 27}A] o4+
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Table 2. Associations of Carotid Artery Intima-media Thickness (IMT)
with Metabolic Diseases

Mean IMT (mm) Maximal IMT (mm)
Mean+SD P Mean+SD P
. + (65.7%)  0.78+0.13 1.02+0.26
Hypertension < 0.001 < 0.001
- (343%)  0.68+0.11 0.84+0.19
. + (352%)  0.8240.20 1.04+0.25
Central obesity < 0.05 < 005
- (648%)  0.73%+0.19 0.91+0.17
+ (552%)  0.78%£0.20 0.99+0.24
Low HDL-cholesterol < 0.05 NS
- (448%)  0.71%0.12 0.90+0.19
. . + (619%) 0.76+0.21 0.98+0.27
Hypertriglyceridemia NS NS
- (381%)  0.71%0.19 0.89+0.17
. + (714%)  0.80%0.17 1.01+0.26
Metabolic syndrome < 0.001 < 0.001
- (286%)  0.67+0.11 0.82+0.19

Table 3. Simple Correlation between Carotid Artery Intima-media
Thickness (IMT) and Clinical, Laboratory and Anthopometric

Parameters
Mean IMT Maximal IMT
r P r P
Age 0.373 < 0.001 0.371 < 0.001
Fasting glucose 0.012 NS 0.021 NS
HbAlc -0.031 NS 0.024 NS
Total cholesterol 0.112 NS -0.068 NS
HDL-~cholesterol -0.107 NS -0.097 NS
Triglyceride 0.151 NS 0.054 NS
Fasting insulin 0.163 NS 0.041 NS
HOMA-IR 0.074 NS 0.037 NS
Systolic blood pressure 0.203 < 0.05 0.114 NS
Diastolic blood pressure 0.091 NS 0.071 NS
Weight 0.148 NS 0.102 NS
Waist circumference 0275 < 0.05 0.234 < 0.05
Waist to hip circumference ratio 0.047 NS -0.054 NS
Body mass index 0214 < 0.05 0.181 0.06
Intra-abdominal fat distance 0.384 < 0.001 0.314 < 0.001
o= iAol gl s8] &4l (=0.275 and r o] Z#blellAE A &
=0.234, P<0.05, respectively)e} HAA 7] (r= 3). o]&d APAL A5 HEHFAL 7

0.384 and r=0.314, P<0.001, respectively)= 3 231 98 2lzlel tpo]lE HATE Zo

2 A s WA A4 weldk A E g WA A Bl 3
WAE HEE 5 dlont, AlFelu s/ a1, AR AeE FFE g Hd A

- 380 -



52 HIZEL JFY LIFE=H

Table 4. Partial Correlation between Carotid Artery Intima-media
Thickness (IMT) and Several Parameters after Adjustment for

Age
Mean IMT Maximal IMT
r P r P
Systolic blood pressure 0.179 0.07 0.105 0.393
Waist circumference 0.355 < 0.001 0.305 < 0.05
Body mass index 0.372 < 0.001 0.341 < 0.05
Intra-abdominal fat distance 0.418 < 0.001 0.351 < 0.001

Table 5. Results of Multiple Regression Analysis of Cardiovascular Risk
Factors with Carotid Artery Intima-media Thickness (IMT)

Mean IMT* Maximal IMT**

B P B P
Age 0.336 < 0.01 0.364 < 0.01
Total cholesterol -0.073 NS -0.156 NS
HDL-cholesterol 0.179 NS 0.246 < 0.05
Triglyceride -0.022 NS 0.073 NS
Systolic blood pressure 0.206 NS 0.115 NS
Diastolic blood pressure -0.086 NS -0.039 NS
Waist circumference 0.100 NS -0.064 NS
Body mass index -0.105 NS 0.088 NS
Visceral fat thickness 0.285 <0.05 0.198 NS

* R2 = 0.510, P<0.01. ** R2 = 0.443, P <0.05
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