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Prevalence and clinical characteristics of microalbuminuria in Koreans
¢ a population-based cross-sectional study

Eun-Ran Kim, M.D., Ki-Chul Sung, M.D., Chang-Uk Chon, M.D.,
Chang-Hee Kwon, M.D., Young-Lyul Koh, M.D., Hyun-Jong Lee, M.D.,
Sung-Kun Park, M.D., Do-Young Lee, M.D., Ji—-Ho Yun, M.D,,
Byung-Jin Kim, M.D., Bum-Soo Kim, M.D,, Jin—-Ho Kang, M.D.,
Man-Ho Lee, M.D., Jung-Ro Park, M.D. and Seung-Ho Ryu, MD.?

Departments of Internal Medicine, Division of Cardiology and Occupational Medicineg, Kangbuk

Samsung Hospital, Sungkyunkwan University School of Medicine, Seoul, Korea

Background : Microalbuminuria (MA) is independent predictor of cardiovascular disease and it
cause mortality regardless of the presence of diabetes (DM) and hypertension (HTN). However, few
published studies on this topic have been reported in Korea. Therefore, we investigated the MA

prevalence and relationship between MA, insulin resistance and cardiovascular risk factor.

Methods : A total of 5915 (3,053 men and 2,852 women) health screen examinees were enrolled in
this study. We measured the anthropometric and biochemical parameters of the atherogenic indexes.

Results : The MA prevalence was 7.7% in all participants. The prevalence of MA in the men and
women was 9.5% and 5.7%, respectively. Elevated levels of serum fasting glucose, serum fasting
insulin, HOMA index, total cholesterols, LDL cholesterol, TG, Body Mass Index (BMI) and the
systolic and diastolic blood pressure were significantly associated with MA. The results of multiple
logistic regression analysis about MA showed that frequent drinking, low BMI, newly diagnosed DM
and elevated levels of HOMA index and blood pressure were significantly associated with MA
prevalence. Also, excluding newly diagnosed diabetic and hypertensive subjects, the MA prevalence
was 5.7% (6.9% in men, 4.7% in women) and in multiple logistic regression analysis, the MA
prevalence significantly increased in the individuals with pre-HTN rather than in the normotensives.

Conclusions : The MA prevalence was 7.7% in all subjects. Except the newly diagnosed diabetic
and hypertensive subjects, it was 5.7%. The MA prevalence was significantly increased in the
individuals with pre-HTN rather than in the normotensives and MA was related with insulin

resistance.(Korean J Med 70:617-626, 2006)
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Table 1. Baseline characteristics of all participants N (%)
Total Male Female
Number 5915 3,053 2,852
Age
20~29 345 (5.8) 141 (4.6) 204 (7.2)
30~39 1,209 (20.4) 644 (20.0) 565 (19.8)
40~49 1,873 (31.7) 977 (31.9) 896 (31.4)
50~59 1,550 (26.2) 797 (26.0) 753 (26.4)
60~69 803 (13.6) 426 (13.9) 377 (13.2)
> 70 135 (2.3) 78 (2.5) 57 (2.0)
Smoking
Non-smoker 3,041 (57.4) 806 (28.6) 2,235 (90.1)
Ex-smoker 843 (15.9) 764 (27.1) 79 (3.2)
Smoker 1,414 (26.7) 1,247 (44.3) 167 (6.7)
Alcohol drinking
Very rare 1,571 (45.0) 446 (24.8) 1,125 (66.7)
< 3 times/week 1,394 (40.0) 896 (49.8) 498 (29.5)
> 3 times/week 523 (15.0) 459 (25.5) 64 (3.8)
Exercise
No exercise 1,746 (32.3) 765 (27.1) 981 (33.0)
< 1 time/week 1,724 (31.9) 988 (31.9) 736 (28.5)
> 1 time/week 1,935 (35.8) 1.068 (35.8) 867 (33.6)
BMI
< 185 178 (3.0) 42 (14) 136 (4.8)
18~24.9 3,743 (63.3) 1,697 (55.4) 2,046 (71.7)
25.0~29.9 1,322 (30.8) 1,222 (39.9) 600 (21.0)
> 30.0 172 (29) 102 (3.3) 70 (2.5)
Glucose metabolism
Normoglycemia 5561 (94.0) 2,810 (91.7) 2,751 (96.5)
IFG* 185 (3.1) 128 (4.2) 57 (2.0)
Untreated DM 169 (2.9) 125 (4.1) 44 (15)
BP categories
Normal BP 2,226 (37.6) 781 (25.5) 1,445 (50.7)
Prehypertension 2,389 (40.4) 1,387 (45.3) 1,002 (35.1)
Untreated HT' 1,299 (22.0) 894 (29.2) 405 (14.2)
Ms* component
0 2,992 (50.6) 1,272 (41.5) 1,720 (60.3)
1 1,950 (33.0) 1,193 (38.9) 757 (26.5)
2 793 (13.4) 510 (16.7) 283 (9.9)
>3 180 (3.0) 83 (2.9) 92 (32)

iImpaired fasting glucose
Type 2 diabetes mellitus

*, Hypertension
*Metabolic syndrome

- 619 -



o S EEE

CAT0E A 65 S A50 5 2006 —

Table 2. Laboratory findings of subjects according to the presence/absence of microalbuminuria

mean+S.D

Normal Microalbuminuria

(N=5,460) (N=455) prvalue
Age (years) 47.3+11.3 477124 0.431
WBC count (10°/mm®) 5.8+1.6 6.4%1.8 < 0.001
BUN (mg/dL) 14.8+3.7 15.7+4.4 < 0.001
Creatinine (mg/dL) 1.02+0.16 1.07+0.27 < 0.001
Uric acid (mg/dL) 512+1.38 5.53+1.60 < 0.001
Glucose (mg/dL) 94.1+14.0 103.2+31.6 < 0.001
Insuline (ulU/mL) 9.1+3.3 10.0+4.3 < 0.001
HOMA 2.11+0.88 2.54+1.37 < 0.001
T-cholesterol (mg/dL) 195.7+34.2 203.0+36.0 < 0.001
Triglyceride (mg/dL) 129.3+82.7 167.0£134.1 < 0.001
HDL (mg/dL) 59.4+11.7 588+124 0.285
LDL (mg/dL) 117.9+29.9 121.1+33.0 0.043
Lipoprotein (a) 20.7+17.2 189+16.7 0.036
Apolipoprotein Al 133.7£25.3 131.8£25.3 0.129
Apolipoprotein B 96.6+24.2 104.4+26.9 < 0.001
BMI (Kg/m”) 23.7+3.0 24.9%35 < 0.001
Waist circumference (cm) 79.7+9.3 83.7+10.4 < 0.001
SBP (mmHg) 118.4+14.7 127.3+189 < 0.001
DBP(mmHg) 76.0£9.6 81.2+10.9 < 0.001

HOMA, homeostasis model assessment 1ndex calculated as: fasting serum insulin (ulU/mL)xfasting serum glucose
(mmol/L)/22 5; BMI, body mass index (kg/m’); SBP, systolic blood pressure (mmHg); DBP, diastolic blood pressure

(mmHg)

7152 30~300 pg/mg o2 3tk
7], A AsFA7IE ol&aa, AMdF A+
(kg/m’)E ZAE 719 AFS o] gsle] Fali) A&
d Ao AE2ZA HOMA (homeostatic model
assessment) & ©]-&3tH 1, ALt T4 theH 2
HOMA: [fasting serum insulin (ulU/mL) x fasting
serum glucose (mmol/L)]/22.5

ZA 42 SPSS program for window (version
11.0) #ANAE &
2 AABFA T A v A E e et Abo] o] W E
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Table 3. Multiple logistic regression analysis about microalbuminuria prevalence

Variables ACR Crude OR Age-sex adjust OR  Multiple adjust OR"
Prevalence (%)
Age
20~39 7.6 1
40~49 72 0.95 (0.73~1.22)
50~59 83 1.11 (0.85~1.43)
60~79 78 1.03 (0.76~1.39)
Sex
Female 5.7 1
Male 95 1.74 (1.43~2.12)
Smoking
Non smoker 6.6 1 1 1
Ex smoker 89 1.39 (1.06~1.83) 1.01 (0.74~1.39) 1.04 (0.75~1.45)
Smoker 9.6 1.51 (1.20~1.90) 1.13 (0.86~1.49) 1.06 (0.80~1.42)
Drinking
Very rare 6.4 1 1 1
< 3 times/week 87 1.40 (1.06~1.84) 1.19 (0.88~1.61) 1.21 (0.88~1.65)
> 3 times/week 13.0 2.20 (1.59~3.04) 159 (1.20~2.11) 1.61 (1.10~2.34)
Exercise
No exercise 9.2 1 1 1
< 1 time/week 78 0.84 (0.66~1.07) 0.78 (0.61~0.99) 0.78 (0.61~1.01)
> 1 time/week 6.0 0.64 (0.50~0.82) 0.59 (0.46~0.75) 0.62 (0.48~0.80)
BMI
18~249 5.7 1 1 1
< 185 9.6 1.73 (1.03~2.91) 1.97 (1.16~3.34) 2.36 (1.22~4.57)
25.0~29.9 10.7 1.97 (1.61~241) 1.78 (1.45~2.19) 1.31 (0.98~1.76)
> 30.0 16.3 3.19 (2.08~4.89) 3.02 (1.97~4.64) 1.55 (0.85~2.84)
HOMA
I 5.1 1 1 1
il 6.3 1.25 (0.88~1.77) 1.24 (0.88~1.77) 1.06 (0.69~1.64)
I 75 152 (1.09~2.13) 153 (1.09~2.14) 1.21 (0.78~1.86)
v 6.7 1.34 (0.95~1.89) 1.34 (0.95~1.89) 1.38 (0.89~2.14)
\Y% 129 2.718 (2.04~3.79) 2.68 (1.97~3.66) 1.60 (1.02~2.50)
Glucose metabolism
Normoglycemia 7.0 1 1 1
IFG 146 2.28 (1.50~3.47) 2.12 (1.38~3.24) 1.58 (0.83~3.02)
Untreated DM* 23.7 4.13 (2.86~5.98) 3.78 (259~5.51) 2.84 (1.59~5.07)
BP categories
Normal BP 3.9 1 1 1
Prehypertension 81 2.16 (1.67~2.80) 2.09 (1.60~2.73) 1.70 (1.21~2.38)
Untreated HT® 135 3.83 (2.93~5.00) 3.74 (2.81~4.99) 3.27 (2.25~4.76)
MS' component
0 49 1 1
1 78 1.63 (1.29~2.05) 1.55 (1.22~1.96) 1.38 (1.01~1.88)
2 144 323 (2.49~4.18) 3.10 (2.37~4.06) 2.12 (1.43~3.14)
>3 22.8 567 (3.86~8.33) 5.98 (4.02~8.89) 6.00 (3.39~10.63)

*All estimates are adjusted for the variables listed except MS component

MS component are adjusted for age, sex, smoking, drinking, exercise, HOMA, BMI
R Impaired fasting glucose

" Type 2 diabetes mellitus

§Hypertension

"Metabolic syndrome
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Table 4. Multiple logistic regression analysis about microalbuminuria prevalence except the newly diagnosed

diabetic and hypertensive subjects

ACR Prevalence (%)

Crude OR

Age-sex adjust OR Multiple adjust OR*

BP categories
Normal BP 3.7
prehypertension 7.6

213 (1.63~2.79)

1 1
2.14 (1.62~2.83) 1.76 (1.23~2.51)

*All estimates are adjusted for the variables listed except MS component
MS component are adjusted for age, sex, smoking, drinking, exercise, hsccrp, HOMA, BMI
“The results about age, sex, smoking, exercise and BMI were same with Table 3.

Impaired fasting glucose
Metabolic syndrome
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