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Table 1, General characteristics of study population

Men Women
( N=3,791 ) ( N=2,714) P-value
Mean + SD Mean + SD
Age, year 46.1 £93 446 £95 <0.0001
Waist circumference, cm 831+74 749 + 78 <0.0001
Body mass index, kg/m’ 247 +£27 228 + 30 <0.0001
Adiponectin, s/ml 6.9+ 40 10.7 £ 58 =0.0001
Fasting blood sugar, mg/ dL 938 £ 196 887 £ 13.5 <0.0001
Systolic blood pressure, mmHg 123.7 £ 134 1159 £ 142 <0.0001
Diastolic blood pressure, mmHg 782 £ 10.7 71.9 £ 10.3 <0.0001
Total cholesterol, mg/dL 187.9 £ 31.2 182.5 + 327 <0.0001
LDL cholesterol, mg/dL 107.6 + 27.8 990 + 28.2 <0.0001
HDL cholesterol, mg/dL 514 £114 61.1 £13.4 <00.0001
Triglyceride, mg/dL 148.1 + 102.2 92.1 + 55.6 <0.0001
% %
Smoking statug Ex smoker 33.0 24 <0.0001
Current smoker 40.0 38
Diabetes (Yes) 77 27 <0.0001
Hypertension® (Yes) 272 13.7 <0.0001
Family history of DM (Yes) 30.8 33.1 0.1298
Alcohel drinking (Yes) 90.5 35.8 <0.0001
Exercise (Yes) 33.4 4.1 <0.0001
* Diabetes was defined as fasting serum glucose ~126mg/dL or medication.
% Hypertension was defined as systolic blood pressure 7 140mmig or diastolic blood pressure ;90mmTg or medication.
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Table 2. Pearson correlation of study variables in men
Adipo Age BMI Waist SBP DBP HDL TG
Adipo 1.0
Age 114" 1.0
BMI 1927 -037 1.0
Waist -2127 063" 846" 1.0
SBP o7 0517 246" 2427 1.0
DBP -012 093" 247" 325" 679" 1.0
HDL 2597 10 248" -262" 023" 042" 1.0
TG -1737 013 273" 2737 1217 1977 -337" 1.0
HOMA-IR  -187 - 006 450" 454" 1917 1927 -220" 334"

*p<0 .01 ** p<0.001.

Adipo: adiponectin, BMI: body mass index, SBP: systolic blood pressure, DBP:

HOMA-IR= fasting insulin(uU/ml) x fasting glucose(mmol/L) / 22.5.
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diastolic blood pressure, HDL: HDL cholesterol, TG: triglyceride.
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Table 3, Pearson correlation of study variables in women
Adipo Age BMI Waist SBP DBP HDL TG
Adipo 1.0
Age 071" 1.0
BMI -155" 3627 1.0
Waist -186" 379" 870" 1.0
SBP -049 340" a19” 3247 1.0
DBP -010 260" 250" 240" 774" 1.0
HDL 3027 -108" 294" -329" -126 -.060" 1.0
TG -128" 309™ 3317 337 210" 237" -329" 1.0
HOMA-IR  -166" 102" 4177 426" 193" 173" -237" 372"

#p<0.01 +*p<0.001.

Adipo: adiponectin, BMI: body mass index, SBP: systolic blood pressure, DBP: diastolic blood pressure, HDL: HDL cholesterol, TG triglyceride.
HOMA-IR= fasting insulin(uU/ml) x fasting glucose(mmol/L) / 22.5.
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Table 4, Multivariable adjusted odds ratios for diabetes by tertile of waist, body mass index and adiponectin in men

Diabetes Model 1 Model 2
Variableg Clags Cage OR 93% CI OR 95% CI
Age 291 1.1 1.1-1.1 1.1 1.1-1.1
Waist, cm <82 62 1.0 1.0
82.0-=88.0 o4 12 09-1.7 1.1 0816
»88.0 135 1.5 1.1-22 13 0.9-18
Adiponectin, jg/ml =76 86 1.0 1.0
4776 79 1.1 0816 1.1 0.8-15
<47 126 1.6 1.2-2.3 1.4 1.0-2.0
smoking status Never 39 1.0 1.0
Ex 107 1.6 1.2-2.3 1.5 1.1-2.1
Current 125 1.1 0815 1.1 0815
Alcohol drinking No 33 1.0 1.0
Yes 251 0.9 0.6-1.4 1.0 0.7-1.5
Exercise No 160 1.0 1.0
Yes 47 0.7 0.5-1.0 0.7 0.5-10
Hypertension No 156 1.0 1.0
Yes 135 1.8 1.4-2.4 1.8 1.4-2.3
HDL cholesterol per 10 mg/dL 291 0.86 0.76-0.98
Triglyceride per 10 mg/dL 291 1.02 1.01-1.03
ROC 0.726 0.737

Model 1: adjusted for waist circumference, adiponectin, age, smoking, hypertension, alcohol drinking and exercise.
Model 2: adjusted for waist circumference, adiponectin, age, smoking, hypertension, alcohol drinking, exercise, HDL cholesterol, and triglyceride.
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Table 5, Multivariable adjusted odds ratios for diabetes by tertile of waist, body mass index and adiponectin in women

Diabetes Model 1 Model 2
Variables Class Case OR 95% CI OR 95% (I
Age 72 1.1 1.0-1.1 1.1 1.0-1.1
Waist, cm <82 3 1.0 1.0
82.0-<88.0 15 34 1.0-11.6 3.0 0.9-104
>88.0 54 6.2 1.9-20.7 47 1.4-16.0
Adiponectin, yg/ml =>7.6 13 1.0 1.0
4.7-<1.6 21 1.6 0.8-3.3 14 0.7-2.9
<4.7 38 29 1.5-5.8 2.3 1.2-4.7
smoking status Never 68 1.0 1.0
Ex 2 0.8 0.2-3.9 0.8 0.2-3.7
Current 2 1.5 0.3-6.9 L5 0.3-6.8
Alcohol drinking No 35 1.0 1.0
Yes 59 0.9 0.5-1.6 1.0 0.6-1.7
Exercise No 27 1.0 1.0
Yes 17 0.9 0.5-1.7 0.8 04-14
Hypertension No 38 1.0 1.0
Yes 34 2.6 1.5-4.5 25 1442
HDL cholesterol per 10 mg/dL. 72 0.79 0.63-1.00
Triglyceride per 10 mg/dL 72 1.03 1.00-1.06
ROC 0.832 0.846

Model 1: adjusted for waist circumference, adiponectin, age, smoking, hypertension, alcohol drinking and exercise.
Model 2: adjusted for waist circumference, adiponectin, age, smoking, hypertension, alcohol drinking, exercise, HDL cholesterol, and triglyceride.
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Fig. 1. Adiponectin ROC curve by diabetes in men,
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Fig. 2. Adiponectin ROC curve by diabetes in women,
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=Abstract=

The Association Between Adiponectin and
Diabetes in the Korean Population

Y

o 14l T 1.2 ~ 1.2 - 7. HRA N4
Sun Ha Jee™, Hee Yeon Lee™, Sun Ju Lee™, Ji Eun Yun™, Eun Jung Jee™,
N T . - 12 ) L
Hve Yun Song™, Sang Yeun Kim'™, Jungvong Park”, Fvon-Suk Kim
Instituta for Health Promotion, Graduate Schodl of Public Health, Yorset University, Seoul, Korea |,

Metaholic Syndrome Initiatives, Seold, Korea”, .
Laboratory Madicine, Yonsei University College of Medicine, Secul, Karea”

Background: As indicators of obesity, waist circumference (WC), body mass index (BMI), and adiponectin are well
known risk factor for diabetes mellitus. The objectives of this study were to measure the independent association
between these obesity indicators and diabetes and to examine the combined effect of these indicators on diabetes in
a Korean population.

Methods: The WC, BMI, and serum adiponectin were measured in 6,505 healthy Koreans and were classified into
tertile groups for men and women. The independent and combined associations of the obesity indicators with diabetes
were measured using logistic regression analyses. Diabetes was defined as fasting serum glucose greater than 126
mg/dl, or taking medication.

Results: Levels of adiponectin were inversely associated with BMI and WC and directly associated with age and
high density lipoprotein cholesterol (HDL) cholesterol (P <0.001). After adjusting for age, WC, and other lifestyle
factors, low levels of adiponectin were associated with an increased prevalence of diabetes. Further adjustment for HDL
cholesterol and triglyceride attenuated this association in both men and women. The best cut-off value of adiponectin
in terms of identifying the presence of diabetes was 5.5u¢/ml with a sensitivity and specificity of 46.7% and 63.9%
for men and 9.5ug/ml with a sensitivity and specificity of 68.2% and 55.2 for women.

Conclusions: These results suggest that adiponectin was associated with diabetes. The association was independent
of WC and was partly modified by HDL and friglyceride. There were no effect modifications of adiponectin with WC
on diabetes.

Key Words: Adiponectin, Body mass index, Waist circumference
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P T ot ZHRIY Cut off Point AAE HT 9AE, 5ol= @(E#h

Cutpoint Sengitivity 1-Sensitivity Specificity 1-Specificity 1-Sengitivity x 1-Specificity

0.5 1.0000 0.0000 0.0000 1.0000 0.0000
15 0.9931 0.0069 0.0029 0.9971 0.0069
25 0.9450 0.0550 0.0366 0.9634 0.0530
35 0.8351 0.1649 0.1149 0.8851 0.1460
45 0.6770 0.3230 0.2283 0.7717 0.2493
35 0.5326 0.4674 0.3611 0.6389 0.2986
6.5 0.4296 0.5704 0.4937 0.5063 0.2888
7.5 0.3368 0.6632 0.6020 0.3980 0.2640
85 0.2543 0.7457 0.6923 0.3077 0.2295
053 0.1787 0.8213 0.7680 0.2320 0.1905
10.5 0.1546 0.8454 0.8289 0.1711 0.1446
11.5 0.1271 0.8729 0.8731 0.1269 0.1108
12.5 0.0962 0.9038 0.9091 0.0909 0.0822
13.5 0.0859 0.9141 0.9329 0.0671 0.0613
14.5 0.0790 0.9210 0.9469 0.0531 0.0489
15.5 0.0584 0.9416 0.9577 0.0423 0.0398
16.5 0.0447 0.9553 0.9691 0.0309 0.0295
17.5 0.0344 0.9656 0.9763 0.0237 0.0229
18.5 0.0275 0.9725 0.9817 0.0183 0.0178
19.5 0.0206 0.9794 0.9849 0.0151 0.0148
20.5 0.0172 0.9828 0.9880 0.0120 0.0118
21.5 0.0137 0.9863 0.9906 0.0094 0.0083
22.5 0.0103 0.9897 0.9937 0.0063 0.0062
23.5 0.0103 0.9897 0.9940 0.0060 0.0039
24.5 0.0103 0.9897 0.9951 0.0049 0.0048
255 0.0034 0.9966 0.9960 0.0040 0.0040
26.5 0.0034 0.9966 0.9971 0.0029 0.0029
27:3 0.0034 0.9966 0.9974 0.0026 0.0026
28.5 0.0034 0.9966 0.9980 0.0020 0.0020
30.5 0.0034 0.9966 0.9983 0.0017 0.0017
325 0.0000 1.0000 0.9983 0.0017 0.0017
335 0.0000 1.0000 0.9991 0.0009 0.0009
37.5 0.0000 1.0000 0.9994 0.0006 0.0006
40.5 0.0000 1.0000 0.9997 0.0003 0.0003

= 0.0000 1.0000 1.0000 0.0000 0.0000
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P = ot X RIS Cut off Point AXE AT WAE, Sol® (oAb
Cut off point Sengitivity 1-Sensitivity Specificity 1-Specificity 1-Sensitivity x 1-Specificity

0.5 1.0000 0.0000 0.0000 1.0000 0.0000
1.5 0.9861 0.0139 0.0011 0.9989 0.0139
25 0.9722 0.0278 0.0132 0.9868 0.0274
335 0.8750 0.1250 0.0379 09621 0.1203
435 0.7778 0.2222 0.0765 09235 0.2052
55 0.6806 0.3194 0.1310 0.8690 0.2776
6.5 0.5833 0.4167 0.2048 0.7952 03314
] 0.3000 0.5000 0.2865 0.7135 0.35068
835 0.4306 0.5694 0.3671 0.6329 0.3604
9.5 0.3194 0.6806 0.4485 05515 0.3754
10.5 0.2778 0.7222 0.5227 04773 0.3447
115 0.2083 0.7917 0.5958 0.4042 0.3200
125 0.1806 0.8194 0.6548 03452 0.2829
13.5 0.1667 0.8333 0.7093 0.2907 0.2422
14.5 0.1389 0.8611 0.7540 0.2460 02118
15.5 0.0972 0.9028 0.7956 0.2044 0.1845
16.5 0.0833 0.9167 0.8293 0.1707 0.1565
17.5 0.0833 0.9167 0.8603 0.1397 0.1281
18.5 0.0833 0.9167 0.8868 0.1132 0.1038
19.5 0.0694 0.9306 09141 0.0859 0.0799
205 0.0417 0.9583 0.929 0.0704 0.0675
215 0.0417 0.9583 0.9436 0.0564 0.0540
22:5 0.0139 0.9861 0.9565 0.0435 0.0429
235 0.0139 0.9861 0.9659 0.0341 0.0336
245 0.0139 0.9861 0.9705 0.0295 0.0291
25:5 0.0139 0.9861 0.9750 0.0250 0.0247
265 0.0139 0.9861 0.9807 0.0193 0.0190
275 0.0139 0.9861 0.9864 0.0136 0.0134
285 0.013¢9 0.9861 0.9883 0.0117 0.0115
205 0.0139 0.9861 0.9890 0.0110 0.0108
305 0.0139 0.9861 0.9905 0.0095 0.0094
315 0.0139 0.98601 0.9939 0.0061 0.0060
325 0.0139 0.9861 0.9951 0.004% 0.0048
335 0.0139 0.9861 0.9962 0.0038 0.0037
345 0.0139 0.9861 0.9970 0.0030 0.0030
355 0.0139 0.9861 0.9977 0.0023 0.0023
375 0.0139 0.9861 0.998% 0.0011 0.0011
41.5 0.0139 0.9861 0.999 0.0004 0.0004
545 0.0000 1.0000 0.999 0.0004 0.0004

> 0.0000 1.0000 1.0000 0.0000 0.0000

186



	한국인의 혈청 아디포넥틴과 당뇨병 진단기준 설정에 관한 연구
	서론
	대상 및 방법
	연구 결과
	토의
	참고문헌
	Abstract
	부록


