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Abstract
Background: Macrovascular complications are the main causes of death among the diabetic patients and
abdominal obesity is well known as the important component of metabolic syndrome. We investigated to
decide the proper value of waist circumference which could predict subclinical atherosclerosis in type 2
diabetic patients in Korea.

Methods: We supposed that increased carotid intima-media thickness (IMT) was equivalent to subclinical
atherosclerosis and abdominal obesity was judged by four well-known criteria of Korean Society for the
Study of Obesity (KSSO), Japan Society for the Study of Obesity (JASSO), International Diabetes Federation
(IDF), National Cholesterol Education Program Adult Treatment Panel III (NCEP-ATP III). Mean IMT was
measured at both carotid arteries by high resolution B-mode ultrasonography in 771 type 2 diabetic patients.
We calculated the relative risk of increased IMT when patients” waist circumference was over the value of
each criterion.

Results: The risk of subclinical atherosclerosis was increased in men with abdominal obesity according to
three criteria except JASSO. The relative risk of increased IMT was 1.682 (95% CI = 1.147, 2.466) in whose
waist circumference was over 90 cm compared with less than 90 cm. But in women, the risk was not
increased at all criteria.

Conclusion: The waist circumference has practical value as marker of subclinical atherosclerosis in type 2
diabetic males in Korea, and the proper cut-off value of waist circumference is 90 cm, which is offered by
IDF and KSSO as abdominal obesity. (KOREAN CLINICAL DIABETES J 9:219-227, 2008)
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Table 1. Cut-off waist circumference value of abdominal
obesity

Male Female
NCEP-ATP III (2001) 102 cm 88 cm
JASSO (2002) 85 cm 90 cm
IDF (2005) 90 cm 80 cm
KSSO (2006) 90 cm 85 cm

IDF, International Diabetes Federation, JASSO, Japan
Society for the Study of Obesity; KSSO, Korean Society
for the Study of Obesity; NCEP-ATP III, National
Cholesterol Education Program Adult Treatment Panel IIL
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kel A4S SPSS for Windows, version 12.0k
(SPSS Inc., Chicago, IL)S o]83}3lom, BE ZHX=
T + EFEXRE FA8I9ICE KSSO, JASSO, NCEP-ATP

Table 2. Carotid mean IMT value of diabetic patient without ischemic heart disease, cerebral infarction, or

. . 13
peripheral vascular disease"

Age (years) Male Female
31~40 0.604 + 0.182 cm 0.628 = 0.300 cm
41~50 0.679 £ 0.212 cm 0.717 £ 0.179 cm
51~60 0.847 £ 0.287 cm 0.820 = 0.216 cm
61~70 0.899 * 0.279 cm 0911 + 0.243 cm
> 70 1.083 £+ 0.360 cm 1.031 £ 0.344 cm
* IMT, intima-media thickness.
Table 3. The clinical and biochemical characteristics of patients
Male Female _ P-value
(n = 406) (n = 365) Total (n = 771) between sex
Age (years) 61.0 + 6.8 63.0 + 6.9 619 + 6.8 < 0.0001
Height (cm) 1689 £ 74 1555 £ 59 162.6 £ 9.5 < 0.0001
Weight (kg) 69.1 + 10.1 58.8 + 8.8 64.3 + 10.8 < 0.0001
BMI (kg/m’) 24.1 £ 2.7 244 + 35 242 + 3.1 0.192
WC (cm) 88.1 £ 7.6 84.0 £ 8.8 86.2 + 8.4 < 0.0001
Hypertension (%) 26.4% 31.0% 28.5% 0.170
Smoking (%)
Current smoker 35.5% 1.1% 15.4%
Ex-smoker 19.2% 1.9% 11.1%
Non-smoker 45.3% 97.0% 73.4%
Alcohol user (%)
Heavy drinker 4.9% 0.0% 2.6%
Social drinker 52.7% 0.1% 322%
No 42.4% 91.2% 65.2%
T.cholesterol (mg/dL) 169.1 £ 374 182.2 £ 420 175.3 + 40.2 < 0.0001
LDL-C (mg/dL) 975 + 32.8 105.9 + 34.1 101.5 + 33.7 0.001
HDL-C (mg/dL) 450 *+ 12.8 48.1 + 12.9 46.5 = 12.9 0.001
HbAlc (%) 8.1+ 1.9 82 + 1.9 8.1 + 1.9 0.490
Fasting glucose (mg/dL) 151.1 + 65.7 1449 + 58.1 1482 + 62.3 0.170

BMI, body mass index; HDL-C, high density lipoprotein-cholesterol; LDL-C, Low density lipoprotein-cholesterol; WC,

waist circumference.
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t} (Table 6).

Table 4. The relative risks of increased IMT by the presence of abdominal obesity in men
Number of Subjects with Increased IMT Relative  95% Confidence

AO (+) AO (9) Risk Interval P-value
JASSO (85 cm) 90 (22.6%) 23 (19.7%) 138 0.889-2.121 0.156
KSSO & IDF (90 cm) 44 (27.0%) 39 (16.0%) 1.68 1.147-2.466 0.008
NCEP-ATP I (102 cm) 10 (43.5%) 73 (19.1%) 228 1.370-3.797 0.009

AO, Abdominal Obesity; IDF, International Diabetes Federation; IMT, intima-medial thickness; JASSO, Japan Society for
the Study of Obesity; KSSO, Korean Society of the Study of Obesity; NCEP-ATP III, National Cholesterol Education

Program-Adult Treatment Panel III. * normal value of IMT is adopted from the study of Kim et al”.

Table 5. The relative risks of increased IMT by the presence of abdominal obesity in women
Number of Subjects with Increased IMT Relative ~ 95% Confidence

AO (+) AO () Risk Interval P-value
IDF (80 cm) 24 (9.4%) 13 (11.7%) 0.81 0.427-1.526 0572
KSSO (85 cm) 12 (7.5%) 25 (12.2%) 0.62 0.319-1.186 0.164
NCEP-ATP TII (88 cm) 11 9.5%) 26 (10.4%) 091 0.465-1.774 0.854
JASSO (90 cm) 7 (1.5%) 30 (11.0%) 0.68 0.310-1.501 0.427

AO, Abdominal Obesity; IMT, intima-medial thickness; JASSO, Japan Society for the Study of Obesity; KSSO, Korean
Society of the Study of Obesity; NCEP-ATP III, National Cholesterol Education Program-Adult Treatment Panel.
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Fig. 1. ROC curves of cut-off value of waist to correspond with the increased IMT in men.

Table 6. Univariate and multiple logistic regression analysis of atherosclerosis related factors in men

Univariate Multivariate Logistic
Mean + SD Correlation P-value Regression Analysis
Coefficient Beta P-value
Age (years) 61.0 = 6.8 0.287 < 0.0001 0.009 < 0.0001
BMI (kg/m®) 24.1 = 2.7 0.088 0.076 - -
Waist (cm) 1689 + 7.4 0.276 < 0.0001 0.006 < 0.0001
Hypertension 26.4% - - - -
T.cholesterol (mg/dL) 169.1 + 37.4 -0.053 0.296 - 0.294
LDL-C (mg/dL) 97.5 + 32.8 -0.088 0.098 - -
HDL-C (mg/dL) 450 = 12.8 -0.151 0.004 0.001 0.193
HbAlc (%) 81 £ 19 0.053 0.209 - -
Fasting glucose (mg/dL) 151.1 + 65.7 0.033 0.517 -

BMI, Body Mass Index; HDL-C, high density lipoprotein-cholesterol; LDL-C, Low density lipoprotein-cholesterol; SD,
standard deviation; T.cholesterol, Total Cholesterol. * Percent of patients who have medical history of hypertension.
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