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Risk Factors for Asymptomatic Atherosclerosis in Elderly Diabetic
Patients without Diabetic Microvascular Complications

Jong-Suk Park, M.D., Joo-Young Nam, M.D., Chul-Sik Kim, M.D., Dol-Mi Kim, M.D.,
Min-Ho Cho, M.D., Jina Park, 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: Diabetes Mellitus is a major independent risk factor for atherosclerosis. We have no
information on the prevalence of asymptomatic atherosclerosis in diabetic patients before the onset
of microvascular diseases. The aims of this study was to evaluate risk factors for the atherosclerosis
in elderly type 2 diabetic patients without the microvascular diseases.

Methods: We evaluated atherosclerotic change of carotid arteries in 60 elderly Korean type 2 diabetic
patients who had neither atherosclerotic vascular diseases nor diabetic microvascular complications.
When atherosclerotic change was defined as the mean intima-media thickness (IMT) of >1.0 mm
and/or the presence of plaque lesion, 28.3% of patients had atherosclerosis of the carotid arteries.
Results: Risk factors for the carotid atherosclerosis were age, low-density lipoprotein (LDL)-cholesterol,
hypertension, and diabetes treatment. Age and LDL-cholesterol were associated with mean IMT. Fasting
plasma glucose, glycosylated hemoglobin (HbA1c), and known diabetes duration remained unassociated
with any parameters of asymptomatic atherosclerosis of the carotid arteries.

Conclusion: Glycemic control is unrelated with asymptomatic atherosclerosis in elderly type 2 diabetic
patients without diabetic microvascular complications. Conventional risk factors and diabetes treatment
are independently associated with atherosclerosis of the carotid arteries in these patients.

Key Words: Type 2 diabetes, Atherosclerosis, IMT (intima media thickness)
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Table 1. Clinical characteristics of type 2 diabetic patients who had neither symptomatic atherosclerotic vascular diseases nor
diabetic microvascular complications

No 60
Age (yr) 68.53£9.54
Sex (M : F) 34 : 26
BMI (kg/m’) 24.04+2.90
Duration (yr) 12.42+4.36
Treatment (diet/OHA/insulin) (%) 29/50/21
Fasting plasma glucose (mg/dL) 156.6+42.9
HbAlc (%) 8.31£1.56
Total cholesterol (mg/dL) 189.7+34.9
LDL cholesterol (mg/dL) 116.83+32.2
HDL cholesterol (mg/dL) 43.249.3
Triglyceride (mg/dL) 152.57+72.32
Current smoking (%) 46.2%
Hypertension (%) 48.3%

Data are means*SD, no. or %
OHA: oral hypoglycemic agents

Table 2. Comparison of clinical characteristics in type 2 diabetic patients with and without early atherosclerosis of the carotid
arteries

Without atherosclerosis With atherosclerosis P value
No 43 17
Mean IMT (mm) 0.702+0.14 0.998+0.27 <0.0001
Plaque (%) 0 18.3 <0.0001
Age (yr) 63.0919.18 72.0249.76 0.03
Sex (M/F) 26/17 9/8 0.368
BMI (kg/mz) 24.07+2.48 23.95+4.02 0.243
Duration (yr) 11.88£3.76 15.89+5.64 0.048
Treatment (diet/OHA/insulin) (%) 31/53/16 27/48/25 0.114
Fasting plasma glucose (mg/dL) 156.14+46.26 157.59+34.16 0.895
HbAlc (%) 8.24+1.63 8.48+1.41 0.566
Total cholesterol (mg/dL) 188.4+37.5 202.5£25.8 0.093
LDL cholesterol (mg/dL) 118.4%36.6 142.2+29.1 0.045
HDL cholesterol (mg/dL) 41.95+9.73 43.41+8.07 0.310
Triglyceride (mg/dL) 150.24+46.2 156.38+63.7 0.452
Current smoking (%) 51.3 53.3 0.857
Hypertension (%) 16.2 35.3 0.026

Data are means*SD, no. or %
OHA: oral hypoglycemic agents, IMT: intima media thickness
Statistical analyses were performed by unpaired Student’s t test, Fisher’s exact test, or chi-square test.
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Table 3. Logistic regression analysis of the effects of confounding variables on early atherosclerosis of the carotid arteries

Variables Risk ratio (95% CI) P value
Age (yr) 1.145 (1.075~1.221) 0.01
LDL cholesterol (mg/dL) 3.093 (1.629~5.873) 0.01
Hypertension 3.980 (1.248~12.699) 0.02
Diabetes treatment 2.485 (1.097~5.628) 0.03
Hypertension was 0, -; 1, +; diabetes treatment was 0, diet; 1, oral hypoglycemic agents; 2, insulin.
CI: confidence interval
Table 4. Univariate and multivariate regression analysis on mean IMT of the carotid arteries
Univariate regression Multivariate regression
Variables Correlation Partial regression
. P value > P value
coefficient coefficient

Age (yr) 0.365 0.004 0.328 0.01
LDL cholesterol (mg/dL) 0.095 0.470 0.431 0.03
BMI (kg/m’) -0.172 0.374 - -
Duration (yr) 0.025 0.309 - -
Treatment 0.001 0.992 - -
Fasting plasma glucose (mg/dL) 0.075 0.569 - -
HbAlc (%) 0.106 0.422 - -
Total cholesterol (mg/dL) 0.097 0.228 - -
Sex 0.057 0.524 - -
HDL cholesterol (mg/dL) 0.034 0.799 - -
Triglyceride (mg/dL) 0.057 0.736 - -
Current smoking 0.107 0.449 - -
Hypertension 0.134 0.315 - -
Sex was 0, female; 1, male; hypertension was 0, -; 1, +; diabetes treatment was 0, diet; 1, oral hypoglycemic agents;
2, insulin; current smoking was 0, -; 1, +
1 #
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