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- Abstract -

Background: The reference values of the carotid mean intima-medial thickness
(MT), in subjects without diabetes or macrovascular diseases, were estimated,
which were used to establish the relative risks of macrovascular diseases in type
2 diabetic subjects.

Methods: High resolution B-mode ultrasonography was performed in 1229 non-
diabetic subjects, without ischemic heart disease, cerebral infarction or
peripheral vascular disease, and in 830 fype 2 diabetic subjects. The nondiabetic
subjects were participating in medical checkups at the Health Promotion Center.
The height, weight, systolic blood pressure, diastolic blood pressure, fasting
plasma glucose, total cholesterol, friglyceride, high density lipoprotein-cholesterol
and fasting insulin level were measured in all subjects.

Results: The nondiabetic subjects, without ischemic heart disease, cerebral
infarction or peripheral arterial obstructive diseases, were classified by age (31~
40, 41~580, 51~60, 61~70 and >70 years) and sex. There were significant
differences between the diabetic and nondiabetic subjects in relation to the
age groups, but no significant difference was found between the sexes.
Independent risk factors associated with the carotid mean IMT in the nondiabetic
subjects

were age, systolic blood pressure and body mass index, and those in the diabetic
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subjects were age, duration of diabetes and a low density lipoprotein-cholesterol
level. The relative risks of ischemic heart disease, cerebral infarction and
peripheral vascular disease, due to the presence of an increased IMT, were 2.34
(Cl; 1.32~4.14), 2.95(Cl; 1.57~5.54) and 3.64(Cl; 1.79~7.40) in the diabetic

subjects.

Conclusion: It was concluded that the reference values of the IMT, as classified
by age. in the subjects without diabetes or macrovascular diseases, favorably
reflected the risks of macrovascular diseases in the type 2 diabetic subjects (J Kor

Diabetes Asso 27:288~297, 2003).

Key Words: Intima-medial thickness, Nondiabetic subjects, Type 2 diabetic sub-

jects, Macrovascular diseases
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Table 1. Clinical Characteristics of Study Groups
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Subjects without

DM without IHD,

DM with THD,

diabetes* stroke, and PAOD stroke, or PAOD
(n=1229) (n=689) (n=141)

Male (%) 50.0 492 575
Age (years)' 50.1+11.3 57.3:11.0 62.1£8.8
Duration of DM (years) 8.7£7.5 10.1£8.9
Smoking (%) 37.0 33.1 37.3
Height (cm) 163.8£8.8 161.1£10.5 162.3£8.0
Weight (kg)* 62.9+11.5 63.4+10.8 64.9+10.6
BMI (kg/m?)’ 23.4+3.3 24.3+3.4 24.6+3.3
Waist (cm)’ 79.3+8.8 85.98.6 92.5+8.9
Hip (cm) ' 92.7+6.1 91.3+6.3 95.1+5.9
Waist-hip ratio ' 0.85+0.06 0.94+0.08 0.97+0.07
SBP (mmHg)" 119.2£17.6 141.3£20.6 145.1£24.0
DBP (mmHg)" 76.612.6 87.5+11.1 87.1+13.1
Mean IMT (mm)® 0.671+0.151 0.866+0.274 0.986+0.307
Maximal IMT (mm) 0.721£0.209 1.057£0.361 1.258+0.377
Hypertension (% 15.5 42.1 70.0
FBS (mmol/L) 5.14+0.84 9.29+3.58 9.45+3.77
TC (mmol/L)”~ 4.93+0.88 5.39+2.28 5.22+1.41
TG (mmol/L)’ 1.48+1.03 1.86+1.22 2.38+2.50
HDL-C (mmol/L)* 1.36+0.34 1.26+0.39 1.10+0.28
LDL-C (mmol/L)" 2.93%0.81 3.25+1.03 3.08%1.01
Fasting insulin (pmol/L)* 40.6+42.5 62.5+73.5 69.1+70.5
HOMA-IR' 1.15+0.98 3.48+4.90 4.35+5.47

*; without ischemic heart disease, cerebral infarction, or peripheral vascular disease.
¥ ; p<0 005 between groups without diabetes and with

*, p<0.001 among three groups,

diabetes after adJustment of sex and age, 5, p<0.001 among three groups after ad]ustment of
sex and age, ; p<0.05 among three groups after adjustment of sex and age, ; p<0.001
between groups without diabetes and with diabetes after adjustment of sex and age, **;
p<0.05 between group without diabetes and group with diabetes and cardiovascular diseases
adjustment of sex and age.

DM; diabetes mellitus, IHD; ischemic heart disease, PAOD; peripheral arterial obstructive
disease, BMI; body mass index, SBP; systolic blood pressre, DBP; diastolic blood pressure,
IMT; intima-medial thickness, FBS; fasting blood sugar, TC; totoal cholesterol, TG;
triglyceride, HDL-C; high density lipoprotein-cholesterol, LDL-C; low density lipoprotein-
cholesterol, HOMA-IR; homeostasis model assessment-insulin resistance.
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Table 2. Comparisions of Carotid Mean IMT Between Diabetic and Nondiabetic
Subjects Classified by Age After Adjustment of Hypertension, Body
mass Index, Total Cholesterol, Triglyceride, High Density Lipoprotein—
Cholesterol, and low Density Lipoprotein—Cholesterol (female)

Age Subjects without diabetes™ Subjects with diabetes* P
(years)  Number  Mean IMT+SD (mm) Number Mean IMT%SD (mm)
31~40 77 0.543+0.063 12 0.628+0.300 <0.001
41~50 163 0.615£0.103 38 0.717£0.179 <0.001
51~60 226 0.692+0.138 147 0.820+0.216 <0.001
61~70 143 0.737+0.147 110 0.911£0.243 <0.001

> 70 15 0.847+0.280 32 1.031+0.344

Total 624 0.667+0.147 339 0.866£0.242 <0.001

5

IMT; intima-medial thickness, SD; standard deviation
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Table 3. Comparisions of Carotid Mean IMT Between Diabetic and Non-
diabetic Subjects Classified by Age After Adjustment of Hypertension,
Body Mass Index, Total Cholesterol, Triglyceride, High Density
Lipoprotein—-Cholesterol, and Low Density Lipoprotein—-Cholesterol

(male)

Age Subjects without diabetes* Subjects with diabetes* p
(years) Number Mean IMT+SD (mm) Number Mean IMT+SD (mm)
31~40 126 0.568+0.080 29 0.604+0.182 <0.001
41~50 168 0.630+0.104 59 0.679+0.212 <0.001
51~60 174 0.709+0.164 127 0.847+0.287 <0.001
61~70 121 0.776+0.151 95 0.899+0.279 <0.001

> 70 16 0.855+0.243 40 1.083+0.360

Total 605 0.675+0.156 350 0.856+0.293 <0.001

*; Without ischemic heart disease, cerebral infarction, or peripheral vascular diesease
IMT; intima-medial thickness, SD; standard deviation

Table 4. Univariate and Stepwise Multiple Regression Analysis of Athero-
sclerosis Related Factors in Nondiabetic Subjects

Univariate Multivariate
correlation regression analysis
Mean SD  coefficient p Beta p
Age (years) 50.9+10.9 0.520 <0.001  0.426 <0.001
Systolic BP (mmHg) 128.8+18.7 0.355 <0.001  0.189 <0.001
Diastolic BP (mmHg) 79.8+12.2 0.267 <0.001
Body mass index (kg/mz) 24.4+3.1 0.187 <0.001  0.102 <0.001
Fasting glucose (mmol/L) 5.08+0.43 0.065 0.029
Total cholesterol (mmol/L) 5.19£0.92 0.140 <0.001
Triglyceride (mmol/L) 1.75%1.30
HDL-C (mmol/L) 1.26+0.33 -0.065 0.032
LDL-C (mmol/L) 3.16+0.84 0.161 0.001
HOMA-IR 2.33+1.48 0.098 0.002

BP; blood pressure, HDL-C; high density lipoprotein cholesterol, LDL-C; low density
lipoprotein-cholesterol, HOMA-IR; homeostasis model of insulin resistance, SD; standard

deviation
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Table 5. Univariate and Stepwise Multiple Regression Analysis of Athero-
sclerosis Related Factors in Diabetic Subjects

Univariate Multivariate
Mean SD  correlation P regression analysis

coefficient Beta p
Age (years) 58.1+11.1 0.429 <0.001 0.330 <0.001
Duration of diabetes (years) 11.2+4.3 0.303 <0.001 0.212 0.022
Systolic BP (mmHg) 141.8+21.2 0.120 0.009 - -
Diastolic BP (mmHg) 87.5+11.4 - - - -
Body mass index (kg/mz) 24.4+2.4 -0.088 0.031 - -
Fasting glucose (mmol/L) 9.31£3.61 - - - -
Totoal cholesterol (mmol/L) 5.37+£2.19 - - - -
Triglyceride (mmol/L) 1.93+1.48 - - - -
HDL-C (mmol/L) 1.24+0.39 - - - -
LDL-C (mmol/L) 3.22+1.03 0.120 0.003 0.167 0.049
HOMA-IR 3.64+5.02 0.182 0.005 <0.001 BP

BP; blood pressure, HDL-C; high density lipoprotein cholesterol, LDL-C; low density
lipoprotein-cholesterol, HOMA-IR; homeostasis model of insulin resistance, SD; standard deviation

Table 6. The Relative Risks of Hypertension, Ischemic Heart Disease, Cerebral
Infarction, and Peripheral Vascular Disease by the Presence of
Increased IMT in Diabetic Subjects

Number of subjects

) ) with disease Relative  95% confidence
Cardiovascular diseases . .
In normal IMT In increased IMT  Tisk interval
(n=469) (n=361)
Ischemic heart disease 20 (4.3%*) 34 (9.4%%) 2.34 1.32~4.14
Cerebral infarction 15 (3.2%%) 32 (8.9%%) 2.95 1.46~5.54
PAOD 11 2.3%%) 29 (8.0%%) 3.64 1.66~7.40

*; Count percent within normal or increased IMT
IMT; intima-medial thickness, PAOD; peripheral arterial obstructive disease
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