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3. PAILgE I I G (Microalbuminuria Diagnosis)
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A =(BMI, kg/m?®), &2 %@ (waist circumference, cm),
I3t M A (HbAle, %), 353 J(fasting glucose, mg/dL), & (blood pressu
re), +=#|2H E(total cholesterol, mg/dL), <7 # ¥ (triglycerides, mg/dL),
HDL# LDLZd28E, 42444 (BUN, mg/dL), @4 = #otEd(serum
creatinine, mg/dL), Aol 2-&(GFR, mL/min/1.73 m*)& 435} t}.
AFEA] o] 3-8 (glomerular filtration rate; GFR)S Modification of Diet in
Renal Disease(MDRD) A7 424 [186.3x(serum creatinine ') x (age **®)
x 0.742(if, female)] o]-&3ste] ALt v A1 A 32 Kidney disease:
improving global outcomes(KDIGO)2] ol wel A o2 Yo A
o &) 27} 90.0ml/min ©]/3<l A5 Al 1 @A, 60-89ml/ming! 4 & A
OuAZ 3o, A2 30-59ml/min® 43 thHLevey et al.,, 2005).

PYAFE S-S 2001 $EH The National Cholesterol Education Program
Adult Treatment Panel I (NCEP ATP 1o A% tASFS 4 o)s)
R, AT e FAskE 57HA 84 F 370 oldeolw diAS
@tk 2Eln FEEEE modified ATP Mol w2l WHO-Western
Pacific Region (WPR)¥ IASO(International Association for the Study of
Obesity)ell M 2000 =0l AAJgE ofAJopQlel Al e F 5= dAk 90cm, o=
80cm Z 43 A= st

sFog z
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Table 3. Definition of metabolic syndrome used in study
(based on NCEP-ATPIN)

Components

Defining level

Fasting Blood Sugar

Triglycerides

High Density Lipoprotein

Blood Pressure

Waist Circumference

\%

> 100 mg/dL

\Y

150 mg/dL

(Male) < 40 mg/dL

(Female) < 50 mg/dL

> 130/85 mmHg

(Male) > 90cm

(Female) > 80cm
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L A7 Qury 54
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Table 4. General characteristics of study subjects

Total Male Female ¥
p-value
N (%) N (%) N (%)
Sex 4,848 (100) 2,118 (43.69) 2,730 (56.31)
Age(year)
20-29 477 (9.84) 220 (10.39) 257 (9.41) 0.1761
30-39 816 (16.83) 371 (17.52) 445 (16.30)
40-49 856 (17.66) 388 (18.32) 468 (17.14)
50-59 995 (20.52) 409 (19.31) 586 (21.47)
60 < 1,704 (35.15) 730 (34.47) 974 (35.68)
Income*
Low 865 (17.84) 321 (15.16) 544 (19.93) 0.0001
Mid-low 1,241 (25.60) 540 (25.50) 701 (25.68)
Mid-high 1,311 (27.04) 598 (28.23) 713 (26.12)
High 1,431 (29.52) 659 (31.11) 772 (28.28)
Education
g{;ﬂggﬂhf s 1,727 (35.62) 555 (26.20) 1,172 (42.93) <0001
gﬁguzct?o(fl 1,358 (28.01) 630 (29.75) 728 (26.67)
college or more 1,763 (36.37) 933 (44.05) 830 (30.40)
Job
Non-manual 1,020 (21.07) 587 (27.78) 433 (15.87) <.0001
Manual 1,887 (38.98) 991 (46.90) 896 (32.84)
Other 1,934 (39.95) 535 (25.32) 1,399 (51.28)
Employment status
Standard 1,274 (26.28) 761 (35.93) 513 (18.79) <.0001
Nonstandard 466 (9.61) 171 (8.07) 295 (10.81)
Other 3,108 (64.11) 1,186 (56.00) 1,922 (70.40)
Housing
Rent/Other 1,222 (25.21) 499 (23.56) 723 (26.48) 0.0201
Private 3,626 (74.79) 1,619 (76.44) 2,007 (73.52)
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(Continued)

Total Male Female +
p-value
N (%) N (%) N (%)
Marital status
Married 3,586 (73.98) 1,673 (78.99) 1,913 (70.10) <.0001
Other 1,261 (26.02) 445 (21.01) 816 (29.90)
Residential area
Urban 2,212 (46.05) 961 (45.85) 1251 (46.21) 0.9672
Small urban 1,626 (33.85) 713 (34.02) 913 (33.73)
Rural 965 (20.09) 422 (20.13) 543 (20.06)
Smoking status
Never 2,892 (59.65) 423 (19.97) 2,469 (90.44) <.0001
Former 993 (20.48) 874 (41.27) 119 (4.36)
Current 963 (19.86) 821 (38.76) 142 (5.20)
Alcohol consumption
Never 668 (13.80) 105 (4.96) 563 (20.65) <.0001
<1/month 1,711 (35.34) 515 (24.35) 1,196 (43.86)
2-4/month 1,488 (30.73) 729 (34.47) 759 (27.83)
>2/week 975 (20.14) 766 (36.22) 209 (7.66)
Exercise(times/week)
NONE 3,214 (66.40) 1,276 (60.36) 1,938 (71.09) <.0001

1,151 (23.78)
475 (9.81)

588 (27.81)
250 (11.83)

563 (20.65)
225 (8.25)

* DFARES TP AS S

t p-value by XZ*test

AR BA

b A
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Table 5. General characteristics of study subjects according to albuminuria

Normoalbuminuria  Microalbuminuria Preva.lence
Total of fiero” p-value'
albuminuria
N (%) N (%) (%)
4,848 4,299(88.68) 549(11.32)
Age(year)
20-29 477 453 (94.97) 24 (5.03) 0.50 <.0001
30-39 816 780 (95.59) 36 (4.41) 0.74
40-49 856 799 (93.34) 57 (6.66) 1.18
50-59 995 901 (90.55) 94 (9.45) 1.94
60 < 1,704 1,366 (80.16) 338 (19.84) 6.97
Income”
Low 865 699 (80.81) 166 (19.19) 3.42 <.0001
Mid-low 1,241 1,078 (86.87) 163 (13.13) 3.36
Mid-high 1,311 1,195 (91.15) 116 (8.85) 2.39
High 1,431 1,327 (92.73) 104 (7.27) 2.15
Education
g{;ﬂggﬂhf s 1727 1434 (83.03) 293 (16.97) 6.04 <.0001
gﬁguzct?o(fl 1358 1,208 (88.95) 150 (11.05) 3.09
college or more 1,763 1,657 (93.99) 106 (6.01) 2.19
Job
Non-manual 1,020 956 (93.73) 64 (6.27) 1.32 <.0001
Manual 1,887 1,671 (88.55) 216 (11.45) 4.46
Other 1,934 1,666 (86.14) 268 (13.86) 5.54
Employement status
Standard 1,274 1,185 (93.01) 89 (6.99) 1.84 <.0001
Nonstandard 466 421 (90.34) 45 (9.66) 0.93
Other 3,108 2,693 (86.65) 415 (13.35) 8.56
Housing
Rent/Other 1,222 1,089 (89.12) 133 (10.88) 2.74 0.5742
Private 3,626 3,210 (88.53) 416 (11.47) 8.58
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(Continued)

Normoalbuminuria ~ Microalbuminuria ~ Prevalence
of micro-

Total .. p-value'
albuminuria
N (%) N (%) (%)
Marital status
Married 3,586 3,182 (83.73) 404 (11.27) 8.34 0.8225
Other 1,261 1,116 (88.50) 145 (11.50) 2.99
Residential area
Urban 2,212 1,984 (89.69) 228 (10.31) 475 <0001
Small urban 1,626 1,457 (89.61) 169 (10.39) 3.52
Rural 965 817 (84.66) 148 (15.34) 3.08
Smoking status
Never 2,892 2,587 (89.45) 305 (10.55) 6.29 <.0001
Former 993 842 (84.79) 151 (15.21) 3.11
Current 963 870 (90.34) 93 (9.66) 1.92
Alcohol consumption
Never 668 549 (82.19) 119 (17.81) 2.46 <.0001
<1/month 1,711 1,533 (89.60) 178 (10.40) 3.68
2-4/month 1,488 1,356 (91.13) 132 (8.87) 2.73
>2/week 975 855 (87.69) 120 (12.31) 2.48
Exercise(times/week)
NONE 3,214 2,835 (83.21) 379 (11.79) 7.83 0.1159
1-3 1,151 1,040 (90.36) 111 (9.64) 2.29
>4 475 417 (87.79) 58 (12.21) 1.20

* REARS: ATLES ATUFE DAY AFTNTEELES ST

4
i
i

t p-value by XZ*test
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Table 6. General characteristics of study subjects according to albuminuria in male

Normoalbuminuria  Microalbuminuria Preval.ence
Total of m.lcro. pfvaluef
albuminuria
N (%) N (%) (%)
2,118 1,843 (87.02) 275 (12.98)
Age(year)
20-29 220 210 (95.45) 10 (4.55) 0.47 <.0001
30-39 371 349 (94.07) 22 (5.93) 1.04
40-49 388 359 (92.53) 29 (7.47) 1.37
50-59 409 355 (86.80) 54 (13.20) 2.55
60 < 730 570 (78.08) 160 (21.92) 7.5
Income”
Low 321 251 (78.19) 70 (21.81) 3.31 <.0001
Mid-low 540 453 (83.89) 87 (16.11) 4.11
Mid-high 598 533 (89.13) 65 (10.87) 3.07
High 659 606 (91.96) 53 (8.04) 2.50
Education
g{;ﬂzﬁzcnh%? s 555 448 (80.72) 107 (19.28) 5.06 <.0001
gﬁguzct?ofl 630 534 (84.76) 9 (15.24) 453
college or more 933 861 (92.28) 72 (7.72) 3.40
Job
Non-manual 587 546 (93.02) 41 (6.98) 1.94 <.0001
Manual 991 866 (87.39) 125 (12.61) 592
Other 535 427 (79.81) 108 (20.19) 5.11
Employement status
Standard 761 699 (91.85) 62 (8.15) 2.93 <.0001
Nonstandard 171 153 (89.47) 18 (10.53) 0.85
Other 1,186 991 (83.56) 195 (16.44) 9.21
Housing
Rent/Other 499 432 (86.57) 67 (13.43) 3.16 0.7364
Private 1,619 1,411 (87.15) 208 (12.85) 9.82
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(Continued)

Normoalbuminuria ~ Microalbuminuria ~ Prevalence
Total of micro™ "
albuminuria
N (%) N (%) (%)
Marital status
Married 1,673 1,440 (86.07) 233 (13.93) 11.00 0.0123
Other 445 403 (90.56) 42 (9.44) 1.98
Residential area
Urban 961 846 (88.03) 115 (11.97) 5.49 0.0469
Small urban 713 626 (87.80) 87 (12.20) 4.15
Rural 422 352 (83.41) 70 (16.59) 3.34
Smoking status
Never 423 374 (88.42) 49 (11.58) 2.31 0.0012
Former 874 733 (83.87) 141 (16.13) 6.66
Current 821 736 (89.65) 85 (10.35) 4.01
Alcohol consumption
Never 105 76 (72.38) 29 (27.62) 1.37 0.0001
<1/month 515 452 (87.77) 63 (12.23) 2.98
2-4/month 729 651 (89.30) 78 (10.70) 3.69
>2/week 766 661 (86.29) 105 (13.71) 4.96
Exercise(times/week)
NONE 1,276 1,095 (85.82) 181 (14.18) 8.56 0.1135
1-3 588 524 (89.12) 64 (10.88) 3.03
>4 250 221 (88.40) 29 (11.60) 1.37

* REARS: ATLES ATUFE DAY AFTNTEELES 8T

+ p-value by XZ*test
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Table 7. General characteristics of study subjects according to albuminuria in

female
Total Normoalbuminuria  Microalbuminuria Pgivri.lii?;e p,value*
N (%) N (%) albuz;l}r)lurla
2,730 2,456(89.96) 274(10.04)
Age(year)
20-29 257 243 (94.55) 14 (5.45) 0.51 <.0001
30-39 445 431 (96.85) 14 (3.15) 0.51
40-49 468 440 (94.02) 28 (5.98) 1.03
50-59 586 546 (93.17) 40 (6.83) 1.47
60 < 974 796 (81.72) 178 (18.28) 6.52
Income”
Low 544 448 (82.35) 96 (17.65) 3.52 <.0001
Mid-low 701 625 (89.16) 76 (10.84) 2.78
Mid-high 713 662 (92.85) 51 (7.15) 1.87
High 772 721 (93.39) 51 (6.61) 1.87
Education
gﬂrﬁiﬁﬁlﬁl les  LI72 986 (8413) 186 (15.87) 6.81 <0001
giriguzct?o(fl 728 674 (92.58) 54 (7.42) 198
college or more 830 796 (95.90) 34 (4.10) 1.25
Job
Non-manual 433 410 (94.69) 23 (5.31) 0.84 0.0010
Manual 896 805 (89.84) 91 (10.16) 3.34
Other 1,399 1,239 (88.56) 160 (11.44) 5.87
Employement status
Standard 513 486 (94.74) 27 (5.26) 0.99 0.0002
Nonstandard 295 268 (90.85) 27 (9.15) 0.99
Other 1,922 1,702 (88.55) 220 (11.45) 8.06
Housing
Rent/Other 723 657 (90.87) 66 (9.13) 2.42 0.3433
Private 2,007 1,799 (89.64) 208 (10.36) 7.62
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(Continued)

Normoalbuminuria ~ Microalbuminuria ~ Frevalence
N (%) N (%) (%)
Marital status
Married 1,913 1,742 (91.06) 171 (8.94) 6.27 0.0034
Other 816 713 (87.38) 103 (12.62) 3.77
Residential area
Urban 1,251 1,138 (90.97) 113 (9.03) 417 0.0010
Small urban 913 831 (91.02) 82 (8.98) 3.03
Rural 543 465 (85.64) 78 (14.36) 2.88
Smoking status
Never 2,469 2,213 (89.63) 256 (10.37) 9.38 0.1571
Former 119 109 (91.60) 10 (8.40) 0.37
Current 142 134 (94.37) 8 (5.63) 0.29
Alcohol consumption
Never 563 473 (84.01) 90 (15.99) 3.30 <.0001
<1/month 1,196 1,081 (90.38) 115 (9.62) 4.22
2-4/month 759 705 (92.89) 54 (7.11) 1.98
>2/week 209 194 (92.82) 15 (7.18) 0.55
Exercise(times/week)
NONE 1,938 1,740 (89.78) 198 (10.22) 7.26 0.1445
1-3 563 516 (91.65) 47 (8.35) 1.72
>4 225 196 (87.11) 29 (12.89) 1.06
© ASARS JIPASS NHTUSE BHY FURINTRSLES A8Y

+ p-value by 7 -test
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Table 8. Clinical and biochemical characteristics of subjects

Total Male Female
p-value'
Mean + SE Mean + SE Mean = SE
BMI (kg/m?) 23.8+3.3 24.1+3.1 23.6+£3.5 <.0001
Waist circumference (cm) 81.4+9.6 84.5+8.7 79.1£9.6 <.0001
HbAlc (%) 5.8+0.8 5.8+0.8 5.8+0.8 0.6261
Fasting glucose (mg/dL) 98.6+21.4 100.3+21.5 97.3+21.2 <.0001
Blood pressure (mmHg)
Systolic blood pressure 119.9+£16.8 121.6£15.2 118.7£17.9 <.0001
Diastolic blood pressure 75.9+10.4 78.3£10.8 74.0£9.7 <.0001
Total cholesterol (mg/dL) 190.7+36.1 187.9+35.5 192.9+36.4 <.0001
Triglycerides (mg/dL) 132.6+102.4 150.8+117.4 118.4+86.6 <.0001
HDL cholesterol (mg/dL) 50.2+12.0 47.0£11.0 52.7+12.3 <.0001
LDL cholesterol (mg/dL) 120.5+35.3 118.1+34.4 123.8436.2 0.0287
BUN (mg/dL) 14.5+4.2 15.1£4.0 14.1£4.2 <.0001
Serum creatinine (mg/dL) 0.8+0.2 1.0£0.2 0.7+0.1 <.0001
eGFR (mL/min/1.73 m?® 91.9+17.6 89.8+16.3 93.6+18.5 <.0001

* Abbreviation; BMI, body mass index; HbAlc, hemoglobin Alc;

BUN, blood urea nitrogen, HDL, high density lipoprotein;

LDL, low density lipoprotein, eGFR, estimated glomerular filtration rate;

t p-value by T-test
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Table 9. Clinical and biochemical characteristics of subjects according to albuminuria by sex

Famale
Normoalbuminuria Microalbuminuria pfvalueJr Normoalbuminuria Microalbuminuria pfvalueJr
Mean + SE Mean + SE Mean + SE Mean + SE
BMI (kg/m?) 24.0£3.1 24.7+3.6 0.0004 23.4+3.4 25.1+3.7 <.0001
Waist circumference (cm) 84.1+8.5 87.2+9.6 <.0001 78.5+9.4 83.7+9.7 <.0001
HbAlc (%) 5.7£0.7 6.2£1.1 <.0001 5.7£0.7 6.3£1.2 <.0001
Fasting glucose (mg/dL) 98.4£185 113.0+£33.1 <.0001 95.9+19.4 109.5+30.4 <.0001
Blood pressure (mmHg)
Systolic blood pressure 119.9£14.0 132.5£17.8 <.0001 117.2%17.2 131.8£18.8 <.0001
Diastolic blood pressure 77.9+10.4 81.0+13.0 <.0001 73.7£9.4 77.0+11.5 <.0001
Total cholesterol (mg/dL) 188.4+35.2 184.7+37.6 0.1113 193.0+36.2 192.1+38.5 0.6866
Triglycerides (mg/dL) 146.6£111.0 179.2+150.7 <.0001 115.7£86.6 142.7+82.0 <.0001
HDL cholesterol(mg/dL) 47.2+11.0 46.0£10.9 0.0965 53.1+12.3 48.7£10.7 <.0001
LDL cholesterol(mg/dL) 119.6+33.8 111.3+36.5 0.0591 125.6£35.5 114.6+38.7 0.0500
BUN (mg/dL) 14.9£3.9 16.4+4.4 <.0001 13.9+4.1 15.9+5.0 <.0001
Serum creatinine (mg/dL) 1.0£0.1 1.0£0.2 <.0001 0.7+0.1 0.8+0.2 0.0002
eGFR (mL/min/1.73 m? 90.6+£15.7 85.0£19.2 <.0001 94.2+18.1 88.2420.8 <.0001

* Abbreviation; BMI, body mass index; HbAlc, hemoglobin Alc; HDL, high density lipoprotein; LDL, low density lipoprotein;

BUN, blood urea nitrogen;, eGFR, estimated glomerular filtration rate;
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Table 10. Multivariable adjusted odds ratios (and 95% confidence intervals) of

microalbuminuria with eGFR in male

No. of model 1 model 2 model 3
micro- . . .
albuminuria OR (95% CI) OR (95% CI OR (95% CI)
¢GFR(mL/min/1.73m%"
(Stage 1)
> 90 108(39.3%)  1.00(reference)  1.00(reference)  1.00(reference)
(Stage II)
>60 to <90 140(50.9%)  1.29(0.99-1.69)  0.92(0.69-1.22) 0.85(0.63-1.14)
(Stage M)
<30 to <60 27(9.8%) 7.80(4.45-13.7)  3.18(1.76-5.77) 2.31(1.22-4.34)
P for trend <.0001 <.0001 <.0001

* OR: odds ratio, CI;, 95% confidence interval

t eGFR, estimated glomerular filtration rate; MDRD, Modification of diet in renal disease

model 1 : unadjusted

model 2 : adjusted for age

model 3 : adjusted for age, BMI, alcohol, smoke, exercise and diagnosis of DM (diabetes

mellitus), HTN (hypertension)
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Table 11. Multivariable adjusted odds ratios (and 95% confidence intervals) of

microalbuminuria with eGFR in female

No. of
micro—
albuminuria

model 1

model 2

model 3

OR (95% CD"

OR (95% CD"

OR (95% CD"

¢GFR(mL/min/1.73m%’
(Stage 1)
> 90
(Stage II)
>60 to <90
(Stage M)

<30 to <60

P for trend

127(46.4%)

118(43.1%)

29(10.5%)

1.00(reference)

1.26(0.97-1.64)

7.21(4.36-11.93)

<.0001

1.00(reference)

0.79(0.60-1.05)

2.81(1.64-4.81)

<.0001

1.00(reference)

0.76(0.57-1.01)

2.39(1.36-4.18)

<.0001

* OR: odds ratio, CI; 95% confidence interval

t eGFR, estimated glomerular filtration rate; MDRD, Modification of diet in renal disease

model 1 : unadjusted

model 2 : adjusted for age

model 3 : adjusted for age, BMI, alcohol, smoke, exercise and diagnosis of DM (diabetes

mellitus), HTN (hypertension)
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Table 12. Multivariable adjusted odds ratios (and 95% confidence intervals) of
microalbuminuria with socio—economic status

Case(%)

model 1

model 2

model 3

OR (95%CD"

OR (95%CD)"

OR (95%CI)"

Income
Low
Mid-low
Mid-high
High
P for trend
Education

Middle school
graduation or less

high school graduation
college or more
P for trend
Job
Other
Manual
Non-manual
P for trend
Employment status
Other
Nonstandard
Standard
P for trend
Housing
Private
Rent/Other
P for trend

166(30.3%)
163(29.7%)
116(21.1%)
104(18.9%)

293(53.4%)

150(27.3%)
106(19.3%)

268(48.9%)
216(39.4%)
64(11.7%)

415(75.6%)
45(8.2%)
89(16.2%)

416(75.8%)
133(24.2%)

1.00(reference)
0.64(0.50-0.81)
0.41(0.32-0.53)
0.33(0.25-0.43)
<.0001

1.00(reference)

0.61(0.49-0.75)

0.31(0.25-0.40)
<.0001

1.00(reference)
0.80(0.66-0.97)

0.42(0.31-0.55)
<.0001

1.00(reference)
0.69(0.50-0.96)

0.49(0.38-0.62)
<.0001

1.00(reference)
0.94(0.77-1.16)
<.0001

1.00(reference)
1.02(0.80-1.31)
0.83(0.63-1.10)

0.68(0.51-0.91)
<.0001

1.00(reference)

1.11(0.88-1.41)

0.81(0.62-1.08)
<.0001

1.00(reference)

0.99(0.80-1.21)

0.87(0.64-1.19)
<.0001

1.00(reference)

0.86(0.62-1.20)

0.86(0.67-1.12)
<.0001

1.00(reference)
1.16(0.94-1.44)
<.0001

1.00(reference)
0.96(0.74-1.24)
0.80(0.60-1.07)

0.66(0.49-0.89)
<.0001

1.00(reference)

1.04(0.81-1.33)

0.73(0.54-0.99)
<.0001

1.00(reference)
0.99(0.80-1.23)

0.78(0.56-1.09)
<.0001

1.00(reference)
0.95(0.67-1.33)

0.79(0.61-1.04)
<.0001

1.00(reference)
1.21(0.97-1.51)
<.0001

* OR: odds ratio, CI; 95% confidence interval

model 1 : unadjusted

model 2 : adjusted for age

model 3 : adjusted for age, sex, BMI, alcohol, smoke, exercise and diagnosis of DM

(diabetes mellitus), HTN (hypertension)
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Table 13. Multivariable adjusted odds ratios (and 95% confidence intervals) of
microalbuminuria with socio-economic status in male

Case(%)

Male

modell

model2

model3

OR (95%CD"

OR (95%CD)"

OR (95%CD)"

Income
Low
Mid-low
Mid-high
High
P for trend

Education

Middle school
graduation or less

high school graduation
college or more
P for trend
Job
Other
Manual
Non-manual
P for trend
Employment status
Other
Nonstandard
Standard
P for trend
Housing
Private
Rent/Other
P for trend

70(25.5%)
87(31.6%)
65(23.6%)
53(19.3%)

107(38.9%)

96(34.9%)
72(26.2%)

108(39.4%)
125(45.6%)
41(15.0%)

195(70.9%)
18(6.6%)
62(22.5%)

208(75.6%)
67(24.4%)

1.00(reference)
0.69(0.49-0.98)
0.44(0.30-0.63)
0.31(0.21-0.46)
<.0001

1.00(reference)

0.75(0.56-1.02)

0.35(0.25-0.48)
<.0001

1.00(reference)
0.57(0.43-0.76)

0.30(0.20-0.44)
<.0001

1.00(reference)
0.60(0.36-1.00)

0.45(0.33-0.61)
<.0001

1.00(reference)
1.05(0.78-1.41)
<.0001

1.00(reference)
1.06(0.73-1.53)
0.84(0.56-1.26)

0.63(0.41-0.96)
<.0001

1.00(reference)

1.24(0.90-1.72)

0.80(0.56-1.15)
<.0001

1.00(reference)
0.79(0.59-1.07)

0.58(0.38-0.88)
<.0001

1.00(reference)
0.76(0.45-1.29)

0.77(0.55-1.07)
<.0001

1.00(reference)
1.49(1.09-2.03)
<.0001

1.00(reference)
0.97(0.66-1.43)
0.76(0.50-1.16)

0.53(0.34-0.83)
<.0001

1.00(reference)

1.21(0.86-1.70)

0.77(0.52-1.12)
<.0001

1.00(reference)

0.91(0.66-1.25)

0.62(0.40-0.96)
<.0001

1.00(reference)
0.79(0.46-1.37)

0.78(0.55-1.09)
<.0001

1.00(reference)
1.56(1.13-2.16)
<.0001

* OR: odds ratio, CI; 95% confidence interval

model 1 : unadjusted

model 2 : adjusted for age

model 3 : adjusted for age, BMI, alcohol, smoke, exercise and diagnosis of DM
(diabetes mellitus), HTN (hypertension)
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Table 14. Multivariable adjusted odds ratios (and 95% confidence intervals) of
microalbuminuria with socio-economic status in female

Case(%)

Female

model 1

model 2

model 3

OR (95%CD"

OR (95%CD"

OR (95%CD"

Income
Low
Mid-low
Mid-high
High
P for trend
Education

Middle school
graduation or less

high school graduation
college or more
P for trend
Job
Other
Manual
Non-manual
P for trend
Employment status
Other

Nonstandard

Standard
P for trend
Housing
Private
Rent/Other
P for trend

96(35.1%)
76(27.7%)
51(18.6%)
51(18.6%)

186(67.9%)

54(19.7%)
34(12.4%)

160(58.4%)
91(33.2%)
23(8.4%)

220(80.2%)
27(9.9%)
27(9.9%)

208(75.9%)
66(24.1%)

1.00(reference)
0.57(0.41-0.79)
0.36(0.25-0.52)
0.33(0.23-0.47)
<.0001

1.00(reference)

0.43(0.31-0.58)

0.23(0.16-0.33)
<.0001

1.00(reference)

0.88(0.67-1.15)

0.43(0.28-0.68)
<.0001

1.00(reference)

0.78(0.51-1.19)

0.43(0.29-0.65)
<.0001

1.00(reference)
0.87(0.65-1.16)
<.0001

1.00(reference)
0.93(0.66-1.32)
0.75(0.51-1.12)
0.70(0.47-1.04)
<.0001

1.00(reference)

0.78(0.54-1.13)

0.60(0.37-0.97)
<.0001

1.00(reference)
0.99(0.75-1.31)

1.08(0.66-1.79)
<.0001

1.00(reference)

0.95(0.62-1.46)

0.80(0.51-1.24)
<.0001

1.00(reference)

0.99(0.73-1.33)
<.0001

1.00(reference)
0.90(0.63-1.28)
0.81(0.54-1.21)

0.79(0.52-1.19)
<.0001

1.00(reference)

0.83(0.57-1.20)

0.70(0.43-1.15)
<.0001

1.00(reference)
1.05(0.79-1.41)

1.15(0.69-1.92)
<.0001

1.00(reference)
1.07(0.69-1.66)

0.85(0.54-1.32)
<.0001

1.00(reference)

1.00(0.73-1.36)
<.0001

* OR: odds ratio, CI; 95% confidence interval

model 1 : unadjusted

model 2 : adjusted for age
model 3 : adjusted for age, BMI, alcohol, smoke, exercise

(diabetes mellitus), HTN (hypertension)
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Table 15. Multivariable adjusted odds ratios (and 95% confidence intervals) of
microalbuminuria associated with the number of components of

Metabolic Syndrome

Odds ratio (95% CI)*

No of No. of Prevalence of
components micro- micro—albuminuria
of MS albuminuria (%) model 1 model 2
0 71(12.9) 4.8 1.00(reference) 1.00(reference)
1 112 (20.4) 8.5 1.86(1.37-2.53) 1.40(1.02-1.91)
2 138(25.1) 136 3.15(2.34-4.24) 2.16(1.59-2.93)
3 137(24.9) 19.8 4.94(3.65-6.69) 3.37(2.46-4.61)
4 73(13.3) 24.6 6.51(4.56-9.29) 4.76(3.30-6.86)
5 18(3.3) 43.9 15.63(8.07-30.28)  14.00(7.09-27.67)
P for trend <.0001 <.0001

* OR: odds ratio, CI; 95% confidence interval
+ Abbreviation; MS, metabolic syndrome
model 1 : unadjusted

model 2 : adjusted for age and sex
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Table 16. Multivariable adjusted odds ratios (and 95% confidence intervals) of

microalbuminuria by components of the Metabolic syndrome

Male Female
components of MS

OR (95% CI)* P-value OR (95% CI)* P-value

Large waist 1.63(1.23-2.17) 0.001 1.42(1.06-1.90) 0.019
High TG 1.63(1.22-2.18) 0.001 1.30(0.97-1.75) 0.078
Low HDL 0.94(0.69-1.29) 0.713 1.27(0.96-1.69) 0.094
High BP 2.40(1.76-3.27) <.0001 2.42(1.73-3.37) <.0001
High glucose 1.64(1.26-2.15) 0.0003 2.14(1.63-2.81) <.0001

* OR: odds ratio, CI; 95% confidence interval

+ Abbreviation; MS, metabolic syndrome; TG, triglyceride;
HDL, high density lipoprotein, BP, blood pressure

¥ adjusted for age and other components in table
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Table 1. Multivariable adjusted odds ratios (and 95% confidence intervals)

H =

T =

of microalbuminuria with other factors

model 1

OR (95%CI)"

P-value

model 2

OR (95%CI)"

P-value

BMI
18-24.9
< 185
> 250

Marital status
Married

Other

Residential area

Urban
Small urban
Rural

Smoking status

Never
Former

Current

Alcohol consumption

Never
<1/month
2-4/month

>2/week

Exercise(times/week)

NONE
1-3
>4

1.00(reference)
0.82(0.47-1.43)
1.85(1.55-2.22)

1.00(reference)

1.02(0.84-1.25)

1.00(reference)
1.01(0.82-1.25)
1.58(1.26-1.97)

1.00(reference)
1.52(1.23-1.88)
0.91(0.71-1.16)

1.00(reference)
0.54(0.42-0.69)
0.45(0.34-0.59)
0.65(0.49-0.85)

1.00(reference)
0.80(0.64-1.00)
1.04(0.78-1.40)

<.0001

0.822

<.0001

<.0001

<.0001

0.117

1.00(reference)
1.12(0.63-2.02)
1.90(1.57-2.29)

1.00(reference)

1.23(0.99-1.52)

1.00(reference)
0.99(0.80-1.22)
1.14(0.91-1.44)

1.00(reference)
1.03(0.76-1.39)
0.91(0.66-1.26)

1.00(reference)
0.73(0.56-0.95)
0.71(0.53-0.95)
0.79(0.58-1.09)

1.00(reference)
1.01(0.80-1.28)
1.14(0.84-1.55)

<.0001

0.062

0.447

0.701

0.008

0.685

* OR: odds ratio, CI; 95% confidence interval

model 1 : unadjusted

model 2 : adjusted for age and sex
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= ABSTRACT =

Socioeconomic disparities in prevalence of

Microalbuminuria

Jin Sun dJo
Graduate School of Health Science and Management
HEALTH PROMOTION & EDUCATION

Yonsei University, Seoul, Korea

(Directed by Professor Sun Ha Jee, Ph.D)

This study intended to wunderstand socioeconomic factors affecting
prevalence of microalbuminuria targeting Korean adults over the age of
20 using the data from Korea National Health & Nutrition Examination
Survey 2012.

Of 5,469 persons who completed health survey and medical check-up
of Korea National Health & Nutrition Examination Survey, this study
made an analysis targeting finaly-classified 4,848 persons excluding
males with more than 250mg/g and females with over 355mg/g of

ACR(albumin creatinine ratio) in accrodance with The National Kidney

_64_



Foundation(NKF)‘s criteria of microalbuminuria.

Results of analysis on the prevalence of microalbuminuria depending
on the whole subjects’ socioeconomic status show that prevalence of
microalbuminuria against the highest income bracket decreased to 0.68
(95% CI=0.51-0.91) as compared to the lowest income bracket after
adjustment for age, and decreased significantly to 0.66(95% CI=0.49-0.89)
after adjustment for sex, diabetes, hypertension, BMI and health-related
behavioral factors in addition to the age. In terms of education,
prevalence against group of university graduates or over decreased to
0.73(95% CI=0.54-0.99) after adjustment for age, sex, diabetes, hypertension,
BMI, health-related behavioral factors etc. As a result of detailed analysis by
sex, prevalence against the highest income bracket decreased to
0.63(95% CI=0.41-0.96) in males after adjustment for age, and decreased
significantly to 0.53(95% CI=0.34-0.83) after adjustment for sex, diabetes,
hypertension, BMI and health-related behaviors in addition to the age.
As for vocation, prevalence against non-manual labor group decreased to
0.58(95% CI=0.38-0.88) after adjustment for age, and decreased to
0.62(95% CI=0.40-0.96) after adjustment for sex, diabetes, hypertension,
BMI and health-related behavioral factors in addition to the age,
whereas houseless group showed higher prevalence as 1.49(95%
CI=1.09-2.03) and 1.56(95% CI=1.13-2.16) respectively after adjustment
comparing to the group possessing more than one house. As for females,
university graduate group was significantly lower as 0.60(95% CI=0.37
-0.97) after adjustment for age, which indicates that there is a

connection between education level and prevalence of microalbuminuria.
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Survey results also showed that socioeconomic index affecting prevalence
of microalbuminuria varies depending on the sex. With regard to the
correlation between metabolic syndrome and prevalence of micro
albuminuria, survey results show that prevalence of microalbuminuria
increased with increase in the number of elements of metabolic
syndrome, and of the elements, waistline, hypertension and fasting blood
glucose exert a major influence on the prevalence of microalbuminuria
commonly among males and females.

This study has a significance in the way that it understood prevalence
of microalbuminuria depending on the income, education, vocation,
employment status and possession of house that are the representative
indices of socioeconomic status wusing the data from Korea's
representative National Health & Nutrition Examination Survey.

Especially, the results analyzed according to the sex by using
microalbuminuria which is an important marker for prevention of
chronic diseases such as morbidity of chronic disease and cardiovascular
disease are expected to be used as preliminary data for understanding
socioeconomic factors arising from health inequality, and positive
national intervention and support for medical use of groups with low
socioeconomic status and decreasing health inequality are considered

necessary for the future.

Key words: Prevalence of microalbuminuria, Socioeconomic status,

ACR(albumin creatinine ratio), Metabolic syndrome
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