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Abstract

Objective: The goa of this study was to investigate the relationships between blood
lead levels and hyperuricemia among 2565 adults in Hsin-Yi township in Nantou
county in 2000.

Methods: A community-based survey which included demographic data, habitual
life-style, past history and blood chemistry analyses was conducted among 2565
adults during an annual hedth examination. The total number of participants
comprised 45.8% of the popul ace above 40 years old in Hsin-Yi township. There were
1226 (47.8%) males and 1339 (52.2%) females. Among the participants, there were
1318(51.4%) aborigines (97.5% from the Bunnun tribe) compared to 1247(48.6%)
non-aborigines.

Results: The mean of blood lead levels(BLL) was 5.38+1.22 . ¢/dL (range: 2.7-15.6
wg/dL). Only 0.8% (21/2565) of participants had BLL in excess of 10 1 g/dL. With
regard to ethnic differences, male aborigines mean BLL was 5.6 ¢ g/dL which was
significantly higher than that of non-aboriginal males (5.3 ;2 g/dL). Aboriginal females
had a mean BLL of 5.4 ¢ g/dL which was higher than for female non-aborigines (5.3
©g/dL). Mean serum uric acid level (UAL) was 7.01mg/dL (range: 2.1-17.2mg/dL)
among the whole study population. The prevalence of hyperuricemia was 55.1%
(1413/2565). Prevaence rates among aborigines and the non-aborigines were 68.7%
(905/1318) and 40.7% (508/1247), respectively. The prevalence rate of gout was
13.9% (357/2565); 20.9% (275/1318) and 6.6% (82/1247) for aborigines and
non-aborigines, respectively. Mean UAL among aborigina maes was 8.6mg/dL,
compared to 6.9mg/dL among non-aborigina maes (p < 0.01). For aborigina
females UAL was 7.0mg/dL, compared to 5.8mg/dL among non-aboriginal females
(p<0.01).

In univariate analysis, the relative risk factors were, hyperuricemia status, ethnic

4



group, marital status, hypertension, consumption of tea, alcohol and betel nuts, BLL,
rena dysfunction, abnorma urine routine, obesity, hepatic dysfunction,
hypohemoglobinemia, hypergloburinemia and hypertriglyceridemia. In a multiple
logistic regression anaysis adjusting for the risk factors, ethnic group, obesity,
hypertension, renal dysfunction, abnormal urine routine, hepatic dysfunction,
hypohemoglobinemia, hypergloburinemia, and hypertriglyceridemia, there were
positive associations between BLL and hyperuricemia (OR=2.72, p<0.01).
Furthermore, using trend analyses, there was a dose-response effect of BLL with renal
dysfunction, hyperuricemia and hyperalbuminemia among aborigines, but there were
only significant associations of BLL with rena dysfunction and hypertension among
non-aborigines.

Conclusion: Blood lead levels were strongly correlated with renal dysfunction,
hyperuricemia and hypertension for all participants. For aboriginal communities in
Taiwan, it is important to promote gout prevention programs and monitor blood lead

levelsin order to reduce the prevalence rates of hyperuricemia and gout in the area.

Key word: Blood lead level, hyperuricemia, gout, aborigine, Bunnun.
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A& 1 283.3nm
Slit : 0.7 nm
F4 Tin t 10mA
R Rr  Zeeman K¢
Purgegas - Ar
Tube Form : Pyro-platform

Measurement : Peak Area

i AR

Step Furance Time(sec) interal Gas Flow Read

Number Temp( ¢) Lamp Hold Rate(ml/min)
1 120 1 40 300
2 700 1 30 300
3 2000 0 5 0
4 2650 1 5 300
1 10 300
e T
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KB HEG - T R Rl S GRS £ e P AR
VUSSR F -
BB EE LT ARl o foiER & 140mmHg b R AR R B
OmMmHg 14 b 52 G Bk B R 0 B EGEL 2 fFd A F R
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prim 2B T TR FARM AR - (41) 0 AR R R F RIS
Bk EE TR - A G A aR(OR=219) 0 £ kL B ¥

(OR=1.84P<0.001) > 3 A H # R s H v 2 X5 BF L B (& 5 OR=249 -
OR=1.52 > P<0.01) o fifik B % M2 u = o v gk B (3942)% F ok v &
SRRE R DAPM AT RT L 2 e 2 R T B R e X R
WA M b B e R R M LR fIRAD B B

I M (43-45) 5 g BT A (e Rk RIR T A g

PR T RER B OREE REK FORE TR R s R R
(OR=1.88) - # & F]¥ iy LB /jRfis f}fr—*ﬁl 7R —‘kﬁfvﬁ BEEnY Ap 0 D sl e
Vg cnsg it o 2 SR kg TR o QB PE G YRR EERY £T &
PSR IR | R Reed R G e R RBT ] B T 30 2 ARER M L

EaRhox>a  §AMLEELRZF M G EmiFA)y Fi&- % hifsd o

S oo P AR R FRE A TR AREE IR 24

Ao

B AR i 4008 T 35E 5 5.38ug/dL o B AR MOT R AR > LA - B R
mi%ib@&%mﬂﬂﬁ’@%%%ﬂiﬁﬂiﬂﬁﬁﬁ—ﬁxmxé%é
% 3.06pg/dL 2 4.2u0/d L(4748) - 2 £9% % i 40k & 4246 10ug/dl & ik 240 eh
08%: 25 % b MRANFRIWERANGT LEPEF - T s> 5 o
75ugd 2928 & A 3w -3 ﬁﬁ%’jﬁﬁw%§wwﬂéﬁw@’%i
HPEOR=LTF Sz T ¥ LR 20 BRREFL - BRELRZ X 4K
BIMOEEDE PR G AFE ok o 8 s AR (P=0.07)E - 27§
FTHERBFR IR RN RF D4 7 FRRE-HaE T o

d HRIE AT 0 h ARG A 33B B E R E (T AR
AEH BRI E(OR=272) Akt + v 285 g ¥ «nZL B (P<0.01)> 11+ %%
2 Shadick 77 7 %% - R s A AL HEATZT TR AP TP FR P X E AL
B PR RS A R AP M Sl E o R B R A R AR

(49) » F i NiE* WRA S LY R B A OTRE LT > S TR TILE L2 R

20



T A A RS RS E AR RELER R R o - L R
Bt cnde B R KRR EF L o R B A T AN Y B e F
féx o et B (OR=2.05) ¢ $ % fifien s § M= enB 38 o ¥ ¢ & Ankrah (1996)
At R RS R BOH BT Y TR B AR R Y A i G B F
e 4e (p<0.01) > FFR| A FIT ) LA A73142(50) o 2 7 - W fEL 48 B A

Rl g2 B f AR Bonfl > RO R OR R E LU RO TR IER o AR
HE2 PR L6 Ak AT 4 (4 F<bug/dL - 5~7.5ug/dL  >7.5ug/dL ) ¥ ik e
TR R B 2@ K e o S fEARE AT PR A Y G AP I

\?{ °

dARF AT o B REAG G BT HRIRR S B AMELEE B R €

EE AR R AL MR B M A AR AN o B AT
BB SAEM G AR FF TR L B (P=<005) (27 ) - & B

oo RO EFLADERAL R TR ZIM G LARALR G d kA
BB e 2l Y g B2 e M B R i % (5152) 0 § I
fAM T HF LR F(5356) » FAEHFLRL Y %% (57,58) ¢
Harian (1985)F 7 &% » w 4n B o B A 21 3 S5 A 83 ¥ ardahl » i
7 M g & & (59) - 56 A& ¢ P An B 12 o Chu(1999)%f 5 i %
B BT AT o 52 B 0 MAEAPK(60) > S @S A FH s g > 17
MeeigR e ¢ g0 S ARM o Welss $ L Ap 8 R eht (AT g BT 0 o P 4
T B BERROE MO A AP RIEL M ¥ J S RAe
FAttae s r Y s B2 R2ZMGERIPH 2AFEL T P
Fie R o g ST R (i s 0.85) e AR R (i §F i s 0.48)%
B f dirFRE e gz b - B RS R R EP AT FREF LR
3 L 2,63) -

SR 1L s L AN AT T P % (6

AWBRELE AT EREAR G 0 g F e ¢ AR R A2 AE Lk
2B hoChang & 5B ROLAF R 2 FREFE Y H%HFEL SR TLT
LB RERL R F A § 7R A B L 43.1%-39.6% #4454 B L 30.4%-28.2%;

21



TR EAS WG 25%111% B s 4 4B 5 21.9% ~54%> £ A A N G 134% -
72% S AER hu Y RRET &P H TR AT R (64) - HAIA BB AT i
FRNend F ood M R T AL P P A Ik R R JLR L A B KRR
S G T IO E W AT 5 A o cfe R > Piomelli 4R 2 dp 0 & BB R
B P o d b MOk & & 15-18<5ug/dL 2 7 (65) » &=t £ 4k K a4 B AZIE
15ug/dl & 3 4 0 Z G e F R A R AR F] 0 T AL A R T s G
Fp I m -

AP ATHRBET G 0 AR AT §EF e Y kR A2 AR
Sz M WA EBT A E A THTEE T IR AN 0 Ao et
%"’?sg%ﬂ\é/r &f’}fﬁi%}fﬂ?{ F A i eh A 2 3 Rk 2 (66-68)0 11 AT g
BT/ b %,3*'4‘ B RRR AR R SR R (7 A )N B F
sk ApBE o 1395 Payton #7 3 45 11§ & 4B & 10 ug/dl = ¢ *% 11 10.4 mi/min st
SO R S (69) c RN MR R Sk BE 0 Wi ok F 2o
BRO LT R AT TR AL AT EDBILT c AP TR BEE AR
2 R o Med g A K S M~ P~ F(<5ug/d > 5~7.5ug/dl > >7.5ug/dl) s o

BRR O G AT AV EF AR H a B AR A7 B REE
MwF - R G o

3

%

g Lin S$H ok B R ET £ S bR ES 4 18.83%;+ ¥ (70) 0 ¢
G BRE kR R G 1413 4 > T EfSH-EF 266 A e R R 0T
LR el BB o HRF RELEDR TS % FF © sdmdos o
HRFART A2 FREFR 2 AL TGBF)F A= BT AP F TRE
T A R arEEG A R TR g TGS FIEN 2 RE O BB R
S RPN AL R AFRP AR E AR LA AP
B tAple b R A dh g B 2R R AN A SR E R R 4B
ME[ER Rpe e Al > RS A BERREOIT EY TR FER DL
§o0FF FRRE- W adE e

22



54

1.

10.

11.

12.

13.

14.

Lawrence RC » Hochberg MC » Kelsey JL » et d » Estimates of the prevalence of
selected arthritic and muscul oskeletal diseases in the United States > J Rheumatol
16:427-441 - 1989

Currie JC » Prevalence and incidence of the diagnosis of gout in Great Britain >
Ann Rheum Dis 38:101-106 » 1979

Chou CT » La JS » The pidemiology of hyperuricamiaand gout in Taiwan
aborigines » Br J Rheumatol 37:258-262 - 1998

PR cBRAAARZGEREFY O RRFERFEF L (BLH
~ )» 1998

AEARE G B o 4 822 b2 TRA W iRA YT P EARE BRHRE 10012
1993

Chou P, Soong LN, Lin HY. Community-based epidemiology study on
hyperuricemiain Pu-Li, Taiwan. J Formos Med Assoc. 1993;92:597-602.
Chung-Ming Hwang, Chung-Tei Chou, Tswoo-Zen Chen, Blood and Urine Lead
Level in Patient with gouty Arthritis, # &= Rk /&JmAess 1993, 10(3-4): 39-
47 -

Batumam V, Maesaka JK, Haddad B, Japper E, Wedeen RP, therole of lead in
gout nephropathy. New Eng J Med 1981; 304:520-523 -

Batuman V, Landy E, Maesake JK, Wedeen RP, contribution of lead to hyper-
tension with renal impairment, N Engl J Med 1983; 309:17-21 -

Yano K, Epidemiology of serum uric acid among 8000 Japanese-American menin
Hawaii, J Chron Dis, 30: 171-184, 1977.

Zaokar J, Lellouch J,. Claude JR et a. Serum uric acid in 23923 men and gout in
a subsample of 4257 men in France. J Chron Dis. 1972; 25pp: 305-12.

Harris CM, Lloyd DC EF, Lewis J. The prevalaence and prophylaxis of gout in
England. J Clin Epidemiol. 1995; 48(9pp):1153-8.

PHAAALA R BE SRS LR SRR REDR AT P E

B B3tk 1987:4:185-206.

3

PHAAEN M ER S e SRR BERY Y ROAR R & B AR

AW A AL o bR Jhress 1994;11:67-79.

23



15.

16.

17.

18.

19.

20.
21.

22.

23.

24,

25.

26.

27.

28. &

Freedman DS, Williamson DS, Gunter EW et a. Relation of serum uric acid to
mortality and ischemic heart disease, The NHANES 1 epidemiologic follow-up
study. American Journal of Epidemiology. 1995;141(7):637--43.

Zimmest PZ, Whitehouse S, Jackson L et al. High prevalence of hyperuricaemia
gout in an urbanised Micronesian population. British Medical Journal.
1978;1:1237-39.

Jackson L, Taylor R, Faaiuso S et al. Hyperuricemia and gout in Western Samoans.
J Chron Dis. 1980; 34pp: 65-75.

Heaey LA. Epidemiology of hyperuricemia. Arthritis and Rhematism 1975; 18:
6pp 709-717.

TS FREE RS EFEA R R ERLNE o Y EF
1995;14(3):220-7.

FoA D TWMARLZ LB AL ER A o ANFE 1991,7:99-105
FFACIZ D PR R LA R R 2 R PR - T g o ¢ 19?1%55‘??1‘%1%
¥ oT(A L %) 1996,1-116.

Bellwood P. The Austronesian dispersal and the origin og languages. Scientific
America.1991;70-6.

Campion EW, Glynn RJ, DeLabry LO . Asymptomatic hyperuricemia—Risks and
conseguences in the normative aging study. The American Journal of Medicine.
1987; 82: 421-6.

Rathmann W, Funkhouser E, Dyer AR et a. Relations of hyperuricemiawith
various components of the insulin resistance syndrome in young black and white
adults-The CARDIA study. AEP. 1998; 8(4): 250-61.

Freedman DS, Williamson DS, Gunter EW et a. Relation of serum uric acid to
mortality and ischemic heart disease, The NHANES 1 epidemiologic follow-up
study. American Journal of Epidemiology. 1995;141(7):637-43.

FIF = Jk e R80T R NS R B IR F T2 4
MFZ2ET o3 2 ¥ 35 1994;10(7):405-11.

BEF Bls > XX RO mEAFTRY FESF2ApM FlR 24 5 22
¥ 35 1996;12(7):634-40.

B RS MEL SV LT LA B2 Rt e ¢ if“%’f
& 2000;19(2):130-7.

24



29. Herman JB, Goldbourt U:Uric acid and diabetes-observations in a population
study; The Lancet. 1982;240-3.

30. Herman JB, Medalie JH, Gildbourt U. Diabetes, prediabetes and uricaemia.
Diabetologia. 1976; 12: 47-52.

31. Bakau B, King H, Zimmet P et a. Factors associated with the development of
diabetes in the Micronesian population of Nauru. American journal of
epidemilogy. 1985; 122(4): 594 - 605.

32. Tuomilehto J, Zimment P, Wolf V et al. Plasmauric acid level and its association
with diabetes mellitus and some biologic parametersin a biracial population of
Fiji. American Journal of Epidemiology. 1986; 127(2): 321-35.

33. Campion EW, Glynn RJ, DeLabry LO . Asymptomatic hyperuricemia—Risks and
conseguences in the normative aging study. The American Journal of Medicine.
1987; 82: 421-6.

B4 FEMIE NV E EET D L0 e TR A A A L F AR R R 4D B F]F 28
7 o o= 4 2000;27(4):277-86.

35. Abbott RD, Brand FN, Kannel WB et al. Gout and coronary heart disease, The
Famingham study. Exp Res 1988; 41(3):pp 237- 42.

36. Fessel WJ. High uric acid as an indicator of cardiovascular disease independance
from obesity. The American Journal of Medicine. 1986; 63: 401-4.

37. Myers AR, Epstein FH, Dodge HJ et a. The relationship of serum uric acid to risk
factorsin coronary heart disease. American Journal of Medicine. 1968; 45:
520-28.

38. MbenzaBL, LuilaEL, Mbeste P et al. Is hyperuricemiaarisk factor of stroke and
coronary heart disease among Africans?. International Journal of Cardiology.
1999; 7(1):17-22.

39. Rathmann W, Funkhouser E, Dyer AR et a. Relations of hyperuricemiawith
various components of the insulin resistance syndrome in young black and white
adults- The CARDIA study. AEP. 1998; 8(4): 250-61.

40. Lee J, Sparrow D, Vokonas PS et a. Uric acid and coronary heart disease risk-
Evidence for arole of uric acid in the Obesity —Insulin Resistance Syndrome.
American Journal of Epidemiology.1995;142(3): 288-93.

41. Messerli FH, Frohlich ED, Dreslinski GR et a. Serum uric acid in essential

hypertension: Anindicator of rena vascular involvement. Annals of Internal

25



42.

43.

45.

46.

471.

48.

49,

50.

51

52.

53.

55.

Medicines. 1980; 93: 817-21.

Herman JB, Goldbourt U:Uric acid and diabetes-observations in a population
study; The Lancet. 1982;240-3.

Freedman DS, Williamson DS, Gunter EW et a. Relation of serum uric acid to
mortality and ischemic heart disease, The NHANES 1 epidemiologic follow-up
study. American Journal of Epidemiology. 1995;141(7):637-43.

. Abbott RD, Brand FN, Kannel WB et al. Gout and coronary heart disease, The

Famingham study. Exp Res 1988; 41(3):pp 237- 42.

Fessel WJ. High uric acid as an indicator of cardiovascular disease independance
from obesity. The American Journal of Medicine. 1986; 63: 401-4.

Liou SH, Wu TN, Chiang HC, Yang T et al. Three-year survey of blood lead
levelsin 8828 Taiwanese adults. Int Arch Occup Environ Health. 1996; 68:80-7.
Wu FY, Chang PW, Wu CC et a. Correlations of blood lead with DNA-protein
cross-links and sister chromatid exchange in lead workers.Cancer Epidemiology,
Biomarkers & Prevention. 2002;11:287-90.

EHERIPIEFREIT ARSI IR LT LT P WFESRRAFY
3 oar(FA L # < ) 2001,

Shadick NA, Kim R, Weiss S et al. Effect of low level lead exposure on
hyperuricemia and gout among middle aged and elderly men: the normative aging
study. JRheumatol  2000;27(7):1708-12.

Ankrah N A, KamiyaY, Appiah-Opong R et a .Lead levels and related
biochemical findings occurring in Ghanai an subjects occupationally exposed to
lead. East Afr Med J1996 ; 3(6) ; 5-9.

Wolf C, Wallnofer A, Waldhor T et al. Effect of lead on blood pressure in
occupationally nonexposed men. Am J Indust Med .1995;27(6):987-903.

Bost L, Primatesta P, Dong W et al. Blood lead and blood pressure: evidence from
the health survey for England 1995. J Hum Hypertens.1999;13(2):123-28.
Schwartz J. The relationship between blood lead and blood pressure in the
NHANES two survey. Environmental Health Perspectives 1988;78pp:15-22.

. Menditto A, Morisi G, Spagnolo A et al. Association of blood lead to blood

pressure in men aged 55 to 75 years: Effect of selected social and biochemical
confounders. Environmental Health Perspectives 1994;102:107-11.
LeeBK, Lee GS, Stewart WF et al. Association of blood pressure and

26



56.

57.

58.

59.

60.

61.

62.

63.

65.

606.

67.

hypertension with lead dose measures and polymorphismsin vitamin D receptor
and &aminolevulinic acid dehydratase genes. Environmental Health Perspectives
1988;78:pp.15-22.

Bener A, Obineche E, Gillett M et a. Association between blood levels of |ead,
blood pressure and risk of diabetes and heart disease in workers. Int Arch Occup
Environ Health 2001 ;74(5):375-8.

Pocock SJ, Shaper AG, Ashby D et a. Blood lead concentration,blood
pressure,and renal function. British Medical Journal. 1984;289:672-4.

Wu TN, Shen CY, Ko KN et a. Occupational lead exposure and blood pressure.
International Journal of Epidemiology. 1996;25(4):791-6

Harian WR, Landis JR, Schmouder RL et a. Blood lead and blood pressure
-Relationship in the adolescent and adult US population. JAMA. 985 ; 53(4)
530-5.

Chu NF, Liou SH, Wu TN et a. Reappraisal of the relation between blood lead
concentration and blood pressure among the general population in Taiwan. Occup
Environ Med. 1999; 56 (1):30-3.

Weiss ST, Munoz A, Stein A et a. The relationship of blood lead to blood
pressure in alongitudinal study of working of working men. American Journal of
Epidemiology. 1986;123(5):800-8.

Webb RC, Winquist RJ, Victery W et al. In vivo and in vitro effects of lead on
vascular reactivity in rats. The American Physiological Society. 1981;H211-6.
Revis NW, Zinsmeister AR, Bull R. Atherosclerosis and hypertension induction
by lead and cadmium ions. An effect prevented by calcium ion Proc. Natl. Acad.
Sci..USA. 1981;78:6494-8.

. Chang FT, Chang SJ, Wu Y'Y et al. Body mass index and hyperuricemia

differences between aborigina and non-aboriginal children in Taiwan. Kaohsiung
JMed Sci 1995; 11: 315-21.

Piomelli S, Seaman C, Zullow D et a. Threshold for lead damage to heme
synthesisin urban children. Proc Natl Acad Sci USA. 1982;79(10):3335-9.
Butaman V, Maesaka JK, Haddad B et a. The role of lead in gout nephropathy.
The New England Journal of Medicine, 1981; 304(9) :520-23.

Miranda ME, Puig JG, Mateos FA et a. Theroe of Lead in gout nephropathy
reviewed: pathogenic of associated factor? Purine and Pyrimidine metabolismin
man 7.part A. 1991;209-12.

27



68. Lin JL, Huang PT. Body lead stores and urate excretion in men with chronic renal
disease. The Journal of Rheumatology. 1994;21(4):705-10.

69. Payton M, Hu H, Sparrow D et a. Low-level Lead Exposure and Renal Function
in the Normative Aging Study. Am J of Epid. 1994;140(9):821-9.

70. Lin KC, Lin HY, Chou P. The interaction between uric acid level and other risk
factors on the development of gout among asymptomatic hyperuricemiamen in a
prospective study. The Journal of Rheumatology. 2000;27:1045-50

28



1 2#R4
BEM Arfr wLlANI(A) Sk GHRI%  BRLRA
AT it (B) (B/A) #(B/C)
g 3120 1226 39.3% 47.8%
+ 2481 1339 54.0% 52.2%
&3t 17750 5601 (C)2565 45.8% 100%
*88 & 2 K ARE A ¢ ik
2. HEIFI ML G
i % (%) L A (%) &3 (%)
7 (%) 588(44.6) 638(51.2) 1226( 47.8)
~ (%) 730(55.4) 609(48.8) 1339( 52.2)
£ 2+ (%) 1318(51.4) 1247(48.6) 2565(100.0)

29



Lo PIHRAMEE S BAFEE RER

g 1 - 1
ARAR RAR 2RAas RAX
% n (%) n (%) P& n (%) n (%) P&
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% 158(24.8)  211(35.9) 166(27.3)  324(44.4)
WhRpR R 600(94.0) 542(92.2) 020 557(91.5) 655(89.7)  0.28
% 38(6.0)  46(7.8) 52( 8.5) 75(10.3)
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3+ -
™~ =

Fifg tpimesd iR

g 1 * 1
JENEIEN RAR iR JNEREN LR A t-4 %

% A T o (+SD) L@ (xSD)  piE TiE(+xSD) ToE(E*SD) pE

BMI @ 265+ 39 234+ 33 <0.0001 27.4+ A5 24.3+ 35 <0.0001
EERLS 136.5+ 21.4 1305+ 21.3 <0.0001  137.8+ 22.8 131.4+ 22.2 <0.0001
LR 82.7+ 127 79.0+ 129 <0.0001 82.0+ 13.0  77.9+ 127 <0.0001
) 2344+ 70.8 2200+ 641 <0.001 2446t 756 2311+ 66.0 <0.001
i =% 149+ 14 149+ 16 0.61 13.7+ 1.3 13.6+ 1.3 0.20
-5 2k © 47+ 05 49+ 05 <0.0001 4.4+ 0.4 46+ 05 <0.0001
AT bR 109.6+ 57.2 954+ 38.1 <0.0001  108.4+ 51.1 100.6+ 423  <0.01
6 v 43+ 0.3 44+ 03 <001 43+ 0.3 4.4+ 0.2 <0.0001
e S 3.1+ 0.3 2.9+ 0.3 <0.0001 3.1+ 0.3 2.9+ 0.3 <0.0001
GOT? 40.8+ 353  33.0+ 22 <0.0001 353+ 280 293+ 143 <0.0001
GPT?¢ 40.6+ 27.1 333+ 238 <0.0001 36.8+ 37.1  29.1+ 187 <0.0001
REE C 155+ 46 154+ 4.3 0.85 15.7+ 5.6 149+ 45  <0.01
g fF-© 1.1+ 0.4 1.2+ 03 0.07 1.0+ 05 1.0+ 0.2 <0.05
vt ) g © 189.5+ 484 191.3+ 37.6 048  193.6+ 414 1985+ 400  <0.05
Y WA, © 2228t 269 1422+ 109 <0.0001 191.3+ 182.3 142.9+ 149.9 <0.0001
Fopk © 8.6+ 2.1 6.9+ 1.8 <0.0001 7.0+ 1.9 5.8+ 1.8 <0.0001
P 5.6+ 1.4 53+ 1.2 <0.001 5.4+ 1.2 5.3+ 1.1 0.07
a:(kg/m?) P (mmHg) ©:(X20%4l) Y:gmidl ®:mgd g%

9: UL

" (pgd)

*(T 2 E+9D)
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e D4 EHHBAMFF 2R

4 & gldl)
E3i =) <75 >7.5 OR i& P&
n (%) n (%)
EX (D) 2457(95.8) 108(4.2)
PR L 1292(96.5) 47(3.5) 1 0.07
g 1165(95.0) 61( 5.0) 1.44
# 8 () 55 1107(86.3) 42(3.7) 1 0.21
>55 1350(95.3) 66( 4.7) 1.29
fa = 2R AR 1208(96.9) 39(3.1) 1 <0.01
RN 1249(94.8) 69( 5.2) 1.71
R YRR £ 1963(95.5) 92( 4.5) 1 0.18
7 494(96.9) 16(3.1) 0.69
BT R & 1901(96.0) 79( 4.0) 1 0.31
7 556(95.0) 29(5.0) 1.25
YR & 1851(96.1) 73(3.9) 1 0.15
7 642(94.8) 35(5.2) 1.36
hiE) Y AR £ 1569(96.0) 66( 4.0) 1 0.56
7 888(95.5) 42( 4.5) 1.13
BELK B £ 2424(95.7)  108(4.3) 1 0.98
7 33(1100.0) 0( 0.0) 0.001.
BASE AR £ 2445(95.8) 107(42) 1 0.54
7 12(92.3) 1(7.7) 1.91
PR P 2 (%) £ 2146(95.7) 96(4.3) 1
7 311(96.3) 12(3.7) 0.86 0.64
BrEE% Hij R 2455(95.8)  108(4.2) 1 0.98
® ALt 2(100.0) 0(0.0)  0.001
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Traw kv e e 7l #79 0412 -

TR F
17 ) - 4 OR i& P&
n (%) n (%)
e & 1254(93.7)  85(6.4) 1 0.0001
g 971(79.2)  255(20.8) 3.87
EH 2B A 1060(85.0) 187(15.0) 1 <0.05
RN 1165(88.4) 153(11.6) 0.74
# #2(K) 55 1040(90.5)  109( 9.5) 1 <0.0001
>55 1185(83.7)  231(16.3) 1.86
B F 4 207(75.3) 68(24.7) 1
Bkid i 1551(87.5)  222(12.5) 3.07  <0.0001
His ok 467(90.3) 50( 9.7) 134  <0.05
¥ BT 1879(86.7)  289(13.3) 1 0.79
B e o 346(87.2) 51(12.9) 0.96 0.79
YA 4F) i .2 448(86.8) 68(13.2) 1 0.95
4 1777(86.7)  272(13.3) 1.01
B L 1 1483(86.4)  234(13.6) 1 0.43
7 742(87.5) 106(12.5) 0.90
B oo R £ 1509(88.5) 197(11.6) 1 <0.01
7 716(83.4)  143(16.7) 1.53
W £ 2048(87.0)  306(13.0) 1 0.20
7 177(83.9) 34(16.1) 1.29
R YRR ] 1795(87.4)  260(12.7) 1 0.07
7 430(84.3) 80(15.7) 1.29
BV R & 1744(88.1) 236(11.9) 1 <0.001
7 481(82.2)  104(17.8) 1.60
YR g 1635(86.6) 253(13.4) 1 0.72
7 590(87.2) 87(12.9) 0.95
hiE Y AR £ 1395(85.3)  240(14.7) 1 <0.01
7 830(89.3)  100(10.8) 0.70




THa R W prg FlicE 0472 =

TR F
B3 ) & 4 OR & P&
n (%) n (%)
K ) HF F 2101(86.9)  317(13.1) 1 0.38
3 124(84.4) 23(15.7) 1.23
EEA | ] 1958(88.6)  253(11.4) 1 <0.0001
3 267(75.4) 87(24.6) 2.52
Frite B ¥ F:d 1966(88.4)  259(11.4) 1 <0.0001
3 259(76.2) 81(23.8) 2.38
s B F 1602(86.6)  248(13.4) 1 0.72
3 623(87.1) 92(12.9) 0.95
G & & 2196(86.8)  335(13.2) 1 0.80
7 29(85.3) 5(14.7) 1.13
= ] ] 2186(86.8)  334(13.3) 1 0.99
7 39(86.7) 6(13.3) 1.01
B on £ 1536(87.1)  228(12.9) 1 0.46
7 689(86.0)  112(14.0) 0.91
i AL E <75 2143(87.2)  314(12.8) 1 <0.01
(ng/d) >7.5 82(75.9) 26(24.1) 2.16
B Ak F 1053(91.4) 99(8.6) 1 <0.01
3 1172(82.9) 241(17.1) 2.19
S &; S

B AREE ¥ E>T7mg/dL > 4 2>6.0 mg/dL

sk s g R 4 fic(kg/m?) = 27

T B ¥ L ovvpi e >1.2mg/dL

B BF R R~ B MFIHREE PG - P
iR B % 1 SGPT>40Unit & SGPT>40Unit

M ] P T £140(x10° ¢ 1)

1§ :<14g/dL -+~ :<12g/dL

M d %

Me F-v ! <3.7gdL

B3 Fe 1 =Z24¢9/dl

By PEEER 0 =240mg//dL 2 B = a4 e Fn 0 =200mg/dL



4 TARRF L) R GE LT

¥ =] ¥ §F OR &
““#c  SE (95% Cl) Pie
# & <55 1
>55 037 023  1.45(1.12~1.89) <0.01
PERT L 1
] 147 013  4.33(3.3-5.71) <0.01
iy IR # 1
4 062 014  0.54(0.41~0.71) <0.01
RS & 1
4 0.46 0.3 1.59 (1.24~2.0) <0.001
i S =75 1
(pogdl) >7.5 0.65 0.14 1.92 (1.18~3.1) <0.01
M % g 1
4 065 0.15 1.92 (1.44~2.57) <0.0001
FLUFERE KT G TR R s M s Bk MY R vk

R RN S St RN R
* ~
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2 B R B TS 2 H R AT

® R PE s E
i 57 v & 3 OR i& P&
n (%) n (%)
# #2(K) <50 363(42.1)  500(57.9) 1
50-59 266(45.4)  320(54.6) 0.87 0.21
60-69 301(47.9)  328(52.1) 0.79 0.03
>70 222(45.6)  265(54.4) 0.87 0.21
PR L 613(45.8)  726(54.2) 1 0.36
g 539(44.0)  687(54.0) 1.08
8% 2R AR 739(59.3)  508(40.7) 1 <0.0001
RN 413(31.4)  905(68.6) 3.18
YA 4F) i .2 212(41.1)  304(58.9) 1 0.05
4 940(45.9)  1109(54.1) 0.82
BE F 4 112(40.7)  163(59.3) 1
BiRid i 818(46.1)  955(53.9) 0.80 0.09
Hois g 222(42.9)  295(57.1) 0.91 0.55
£ HTE K 0 314(50.4)  309(49.6) 1
1-6 637(41.2)  908(58.8) 1.45 0.0001
7-9 97(52.1) 89(47.9) 0.93 0.68
>9 104(49.3)  107(50.7) 1.05 0.78
57 AL # 881(51.3)  836(48.7) 1 <0.0001
7 271(32.0)  577(68.0) 2.24
B R £ 850(49.8)  856(50.2) 1 <0.0001
7 302(35.2) 557(64.8) 1.83
WP # 1060(45.0)  1294(55.0) 1 0.69
7 92(43.6)  119(56.4) 1.06
R YRR # 886(43.1)  1169(56.9) 1 <0.001
7 266(52.2)  244(47.8) 0.70
YR & 875(44.2) 1105(55.8) 1 0.18
7 277(47.3)  308(52.7) 0.88
TR Y IR & 015(48.5)  973(51.5) 1 <0.0001
7 237(35.0)  440(65.0) 1.75
hiE Y AR £ 805(49.2)  830(50.8) 1 <0.0001
7 347(37.3) 583(62.7) 1.63
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g4

3R 8 6 T 2 R A 4

® KPR
®37 A w| & % OR & P i
n (%) n (%)
LERGIERE S <24 562(56.7)  430(43.3) 1 <0.0001
(BMI) =24~<27 319(45.3) 386(54.7) 1.58
>27~<30 175(35.9) 312(64.1) 2.33
=>30~<35 84(27.8)  218(72.2) 3.39
=35 12(20.3) 47(79.7) 5.12
£ 4B <7.5 1130(46.0)  1327(54.0) 1 <0.0001
(ng/dL) >7.5 22(20.4)  86(79.6) 3.33
TR ¥ 2 1053(47.3)  1172(52.7) 1 <0.0001
7 99(29.1)  241(70.9) 2.19
Bt & ¥ - 1042(46.8)  1183(53.2) 1 <0.0001
7 110(32.4)  230(67.6) 1.84
s B - 960(48.9)  1002(51.1) 1 <0.0001
7 192(31.8)  411(68.2) 2.05
EEARE 2 1084(44.8) 1334(55.2) 1 0.73
7 68(46.3)  79(53.7) 0.94
M ¢ % g 966(43.7)  1245(56.3) 1 <0.01
7 186(52.5)  168(47.5) 0.70
B o 1139(45.0)  1392(55.0) 1 0.43
7 13(38.2) 21(61.8) 1.32
B Ik F-v £ 1148(45.6)  1372(54.4) 1 <0.0001
7 4( 8.9) 41(91.1) 8.55
B LT A% o 1002(45.3)  1209(54.7) 1 0.30
7 150(42.4)  204(57.6) 0.89
B = - 984(50.2)  975(49.8) 1 <0.0001
SRR 7 168(27.7) 438(72.3) 2.63




Lo R gL 5 TR A

¥R =] ¥ i OR &
7 i SE (95% CI) P&
1% L NI 1
)R 0.90 0.0745 2.58(2.16~3.08) <0.0001
Ry AL g 1
7 0.32  0.0982 1.38(1.14~1.68) <0.01
% o B & 1
7 0.31  0.0940 1.35(1.12~1.62) <0.01
¥ AL =T7.5 1
(ng/d) >7.5 1.00 0.2567 2.72(1.64~4.52) <0.0001
THaEF # 2
3 0.66 0.3106 2.49(1.90~3.26) <0.0001
Feite & ¥ # 1
7 0.46  0.1343 1.52(1.17~1.98) <0.01
s B O¥ # 1
3 0.39 0.0999 1.47(1.21~1.79) <0.0001
M ¢ % # 1
3 -0.34 0.1276 0.67(0.52~0.86) <0.01
B Ik -0 & 1
i 1.67 0.5470 5.62(1.92~16.49) <0.01
Bk 4 1
4 b 7 4 0.64 0.1087 1.90(1.54~ 2.36) <0.0001

LR ES R KT B RE Y AT R R ARY R
CERET R MY D 2 SRR X R A
*12 Backward selection i {7 4 47
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SAEARLRZ 2R AP LRSS 2485047

BOA % e L N
v & & (pogd) £ 4 & (ugd)
7% P 7w <5 5-7.5 >7.5 P& <5 575 >7.5 P&
B oL R # 264(33.7) 477(60.9) 42(5.4) 384(41.6)  519(56.2) 20(2.2)
A2 188(35.1)  320(59.8) 27(5.1) 123(38.0)  182(56.2) 19(5.9)
i S T e 1 0.94 0.90 0.58 1 1.09 2.97 <0.05
THREY & 406(34.9) 705(60.5) 54(4.6) 441(41.6)  591(55.8) 28(2.6)
2 46(30.1)  92(60.1) 15(9.8) 66(35.3) 110(58.8) 11(5.9)
i SR Y e 1 1.15 2.45 <0.05 1 1.24 2.62 <0.05
RikEF & 387(34.2) 693(61.2) 53(4.7) 452(41.4)  607(55.6) 33(3.0
2 65(35.1) 104(56.2) 16(8.7) 55(35.5) 94(60.7) 6(3.9)
s T el 1 0.89 1.80 0.50 1 1.27 1.49 0.15
B REE S & 150(36.3)  252(61.0) 11(2.7) 302(40.9)  426(57.7) 11(1.5)
2 302(33.4) 545(60.2) 58(6.4) 205(40.4) 275(54.1) 28(5.5)
wEE L 1 1.07 2.62 <0.05 1 0.95 3.75 0.15
BIFY & 444(34.6) 776(60.5) 63(4.9) 503(40.7)  695(56.2) 39(3.1)
2 8(22.9)  21(60.0) 6(17.1) 4(40.0) 6(60.0) 0(0.0)
s T el 1 1.50 5.29 <0.05 1 1.09 0 0.89

A B

i BF ~veik s Mg A2 B oYM ARAREARARNY AHE B M G
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F= BT 2 AP B GE() A 1T

BMI iR e F Ik S v v e GPT  suphp= Z 4wy Fpk &
BMI 1 0.212**  0.106** 0.067+* 0.092+* 0.064**  0076**  0.154** -0027  0.198** 0.215** 0.047*
(R 1 0.058** 0.030 0.076** 0.035 0.090**  0.033 0.073**  0.085** 0.101** 0.062+*
RS | 1 0.604** 0.051%* 0.271**  -0.032 0.148* -0023  0.129** 0.203** 0.023
o IR 1 0014  0310** -0.091** 0.040*  -0.049* 0.007 0.070**  -0.004
B 1 0.011 0.109**  0.093**  0.054**  0.270** -0.013 -0.025
8 F-v 1 0034 002  -0.023 0.080 -0.001%* 0.003
b5 3 1 0.183**  0.003 0.164** 0.198** 0.122++
GPT 1 -0.019 0.123** 0.160** 0.059**
VAL B 1 0.031 0.206** 0.093**
Z i g 1 0.250** 0.074**
PR e 1 0.334**
4 1

*P<0.05 **P<0.001
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2 fERE FEREFP LG T2 R G

1< ) s 2l * s

%7 A ) wiFhBc SE te  Pi W SE t i Pi
| g - .

+ -1.13 0.52 -2.18 <0.05 0.83 0.86 9.7 0.333
R E3y WEREN - -

Y= EREN 1.28 0.55 231 <0.05 3.34 0.92 3.61 <0.001
2hiETd IR el - -

¥ rh 1.97 0.60 3.29 0.001 3.33 0.99 3.35 <0.001

£ X vh 1.01 0.59 1.72 0.086 2.23 0.98 2.27 0.023
£ #2 () <50 = -

50-59 191 0.67 2.85 <0.01 5.26 112 4.71 <0.0001

60-69 4.28 0.68 6.32 <0.001 13.65 112 12.10 <0.0001

>70 3.54 0.75 470  <0.001 18.30 1.26 14.57 <0.0001
BMI 0.85 0.07 13.01 <0.0001 1.40 011 12.87 <0.0001
& 45 (pg/d) 0.48 0.20 236  <0.05 0.85 0.33 251 <0.05
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