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=Abstract=
A Preliminary Epidemiologic Study on Korean Veterans Exposed
to Herbicides in Vietham War

Joung Soon Kim?', Hyun Sul Lee?, Hong Bok Lee?, Won Young Lee*,
Young Joo Park', Sung Soo Kim'

Graduate School of Public Health, Seoul National University*
Medical College, Dongkuk University?, Seoul Veterans Administration Hospital3,
Medical College, Y onsei University*

Among chemical agents in herbicides, dioxin(2, 3, 7, 8-tetrachloro dibenzo-p-dioxin:
TCDD), a chemical contaminant in herbicides sprayed during the Vietnam War has been
known to be the major agent causing toxic effects. Approximately 320,000 korean
soldiers participated the Vietnam War from 1964 to 1974,

Although the potential hazards of the herbicides among Korean veterans exposed were
implicated, the problem had not been a public issue until 1991 when Korean veterans
were informed U. S. companies, the herbicides manufacturer payed fund, from which a
trust fund for New Zealand and Australian Class members were established in 1985.

After a series of appeals and demonstration by the Korean Veterans demanding
medical care and compensation for their serious health damages, a bill of medical care
and compensation for herbicides victims was promulgated in March 1993 and become
effective from May 1993.

This study was carried out with two major objectives: the first to understand the
health problems caused from the herbicides by reviewing literatures published, and the
second to examine the riature and extent of health impacts among Korean veterans
exposed and to develop valid study methods for the major study by interviewing and
reviewing records on a part of veterans (638 persons) registered and completed medical
examination in Seoul Veterans Administration Hospital from June to October 1993.

The results obtained are as followings :
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1. The literature review of 107 papers revealed that:

1) Dioxin is teratogenic, carcinogenic and affects almost all organs including
nervous, endocrine, and reproductive systems in animal experiments.

2) The diseases showing evidence of causal association were Hodgkin’s disease, non-
Hodgkin’s disease, lung cancer, lymphoma, soft tissue sarcoma, chloroacne and
polyneuropathy when judged on the basis of consistency in study results and
biological plausibility.

2. Interview and medical record review study on 638 veterans, though limited validity
owing to lack of control group, crude estimates of dioxin exposure levels(no
biomarkers measurable), and uncertainty of diagnosis, showed that:

1) Most of the study subject’s were in their 40’s of age and had been dispatched to
Vietnam during the period from 1965~1970 around one year.

2) Most frequently complained symptoms in medical examination were motor
weakness (32 %), sensory abnormalities in extremities (23 %), skin diseases (22 %),
and pain in extremities (20 %) whereas in interview they were more frequent in
order of skin problem (44 %), motor weakness (38 %), sensory abnormalities and
pain in extremities (17 % and 19 % each). Kappa indices on the same category of
complaints between two sources of information were variable and relatively low.

3) On medical examination, only a part of the 638 subjects had initial impression
(442 pts) and final diagnosis(218 pts) suggesting decision making on diagnosis
appeared to be difficult even with all available modern medical technologies; in
initial impression disorders from peripheral and central neuropathy were
predominant whereas in final diagnosis various types of skin disorder were most
frequent.

4) When dose-response relationship between several conditions (from questionnaire)
and arbitrary exposure scores were examined by CMH linear trend (test,
spontaneous abortion, sexual problems and health problem of offsprings showed
statistically significant linear trends. However, pregnancy, accident and suicidal
attempts did not show any relationship in this study capacity.

5) Among complaints, psychosis and neurosis (anxiety, phobia) in interview study,
and memory disorder and psychosis in medical record study revealed linear
trend.

6) Skin disorder was the only condition showing linear trend in initial impression
and none in final diagnosis on medical examination.

Even though objective to select out dioxin-related disease or group of diseases
from this study was not achieved the research experiences provided firm basis for
developing various methodological approaches.

3. From this preliminary study we concluded that a larger scale major epidemiologic
study on health impacts of herbicides among Korean veterans exposed is not only
indispensible but also well designed study with more valid exposure information and
diagnosis may be able to establish causal relationship between certain groups of
diseases and exposure to the herbicides among Korean veterans.

Key words: preliminary study, herbicide exposure, Korean veterans,
health impacts, dose-response relationship
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1. SEMgZIe] HHAA
i A (A4 AYFEA) AFAH(A )
3 FF rats(f) Kociba et al. (1978)
BN AT A Eg rats{m/f) Kociba et al. (1978)
A | AXAE rats(m) Kociba et al. (1978)
A Y=e} mice (m/f) Della Porta (1987)
¥ 72 A HRA 2t rats (f) Kociba et al. (1978)
BAA EEF rats Van Miller et al. (1977)
7k 4 rats (f) Kociba et al. (1978)
AZE < mice (m/f) Kociba et al. (1978)
Z¥A) E9} mice (m/f) Della Porta (1987)
ABEA A rats Van Miller et al. (1977)
2E mammalian Kociba et al. (1976), McConnell (1985)
54 & rats (f) NTP (1982)*
% &% mice (f) NTP (1982)*
HHA EYG hamsters (m) Rao et al. (1988)
A Al 7] 3 R & 7]9 FA| A rats, mice, guinea pig, Allen and Lalich et al.
(34) 23 W3} ' monkeys, etc
AR A4
TFRAFY 7 rats Chahoud et al. (1992)
ABAEY 24
SRl St ed o
JHFzEE Y rats Moore et al. (1989)
ZIA) 458 A4 rats Murray et al. (1979)
P | o A rats, mice Gallo et al. (1986)
ZEALEHE YA =
ZrAa
o} FAL L85 Courtney and Moore et al. (1971)
e} 235
w8 A 5}
Z¥7]%59] uy
ik mouse Courtney and Moore et al. (1971)
Tolod =3 rabbits 4
A4 28 rats
237 £ Hu] 25 rats Potter et al. (1983)
A3 F5H4-2] A3 rats Richter et al. (1992)
2 o] 59 57} rats Richter et al. (1992)
b F2A d= 2 mice Puhvel et al. (1991)
A7 A Virchow-Robin 7}u] &% rhesus monkey (f) Allen et al. (1977)
wHodA| AEeil L AYA Hde mice, rats, guinea pigs, Exon et al. (1987)
AqA nonhuman primate .
H|ZA £ 244wk Ak rodents Luster et al. (1980)
23 TH X 715 493 mice Holsapple et al. (1986)
A58l 74 Kerkvliet and Brauner (1990)
oA A FE rats Zinkl et al. (1973)
AledF rats Gorski and Rozman (1987)
ded AUE rats

Gorski and Rozman (1987)

* NTP: National Toxicology Program
Z}8. : National Academy of Science
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B 5. 50| =X 85 YHE=E 2| 22 (2nd International Symposium, 1993)

dTHE fﬁ;ﬁ,é F L 2 e

AA WA~ 7(108%) A7} HAA ofx} Ay Fe ] &AFF el = Al o] gl v Al AF

t&Ale] & XA o] B} op T E 23 F A9 BHolAY B34 2o Foh B4
A8 £EL AdEld 37l EROE 3~8u) o] =} 404 o)8le] FEkAlE
o A= 7.48 ppt, 404 o] Aol A& 12.68 ppt o] T}

7ol 4 9 7(10.8%) wledst AG3717 ] S4EANAY &4 52 2ol7) glovt FRruEaY)

oj2Ale] 5 = Zpol7} ol wlEY Eoki A9 t]ZAle F2& wf$- vt} o] 2Ale] ¥zl
H-9o 2 2 okl A7l 9 35 %o v EokelAe wiztr|= 5~10dolt}.

5oy 3(46%) #HE ZGA A 2227 At FAANELY £5 Al O SALL 32 P4
Fo} AAE BFolA] dsklo] © 7l5Adel 9)on Gacavit- t]-S-Alel digh ojut
2w a ) ol

g A7t 10 (154%) AlzA e g o] AEnid) tdeng go) vy} 2E02 vy ¢9

A e Al o] o}, wetd YA ez o g sloiof dhu, AF X Hdl 4

u] 2] = <3 g T e AAAH < HAA S A s = 3kt Nypa & A4 A S33s
33 AAH 2% 43t A A NEX G AEAFL nAER G5 thE o
ofAl&ro] WEls . X H-5-Ff thfA T WS o) A ZAAE 20kg/ha™

£ Foli 70 Y Foiof 3 Er}53)}.
g A7} 10(154%) ZA Z2A499 A 24 oA A7 85} FolalatEo] E9tw, vjE2A)A
A 241 o] zlol A7ke] el ma} hislgc) & F2X 99 8| F 2 HG7F Al 2

A74el B2
3%}

Ao 718 SAE, QAR A A} 2AE, T LAEF, A, Aol
o, Al fAgo] BAHLE §2)3H] ols} glsich MlEY 2YA S
57k 2F-2ARE A% 24 AREAF] 49 AR 20 F3 AR
w2} zhaale A5

T SAle A5
2 Q1A ol
Al o

27 (41.5%)

oAl Z22971A] B A FY) FeAS ART =T 1968 dE
Yusho ol 4] et PCB 55 AlTE A9 Si % ot 9] ddspga
£ AZAe] ATFdAME Axe T2 o 7t A, wBol T2 340 Bt
o} dEde] AxAld F2d FUAEL vEZ T vldle AAA, 5| RA, 43}
714l A L A4 Ajho] Wekoew 1 ool x {§AME, visol ¥ EAI 6 A
E, A 249 AAA 7D Eol Fsic) :

o] A1 53t v}l A9 3T E WA A A REE FEdd) T 27
A 8% XE29F FuUl 3 A EF 24 ofo] How AlARA Al uk-g7)7}
o] At} v EdaldAN g dse] $9E L A WAy Eo] F9ch o
A= B3 vliet o8] 32 291749 FFA Fskez sl AR
NE 71AL = Qloke ¥ 1% Qi)

A ZxA) Z2 73 vl Z 27708 ZEAEA 7reke] A7) 2.1(1.1~4.03)0]41 32, &
Aot G Eel A 10 o]k AFF FAEANAA A EA e vl mgd
=7} Fshe) .
Z2FoAA G Wolulxr} #ghch(p <0.001). =3 mgAl vl
g zel wWalz ddse A Zele] wEahgg WA A DxY T I 3}
S v]Ad. 1A 2279 HREEe) AP A A Ayt WHO ¢ 7] Fdl=
njdsh) v Z 27 A2 o alol& glaled, Al 24 244 A
LA Eo] w2}t ALY Asfe] FAe WHAEA Qo). ERFNA THEFE=
BAHLE Fojt L2 Fastd 2gA E=2e o 4ERE A5
Cyt’s P450¢] 24 7l5A X glov g o] Folo dit o] 722 37} 8=t
2,4,5-T7 o] flo)xqt AL L 4502 52 7129} o] FoJsia
2,4,5-Tol} i3l Eddol g oz ahad 4 9.

71 E

1(1.5%)

v e 3t A gEelEe RS A% AT S 3] )

Al

65 (100%) -
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A LER =Fe] R0k walsle] Zopuz A
=g golt). vizstde] EATAATY 2
A7ee] TAY FAEe Wgst wad o
TCDD ¢} 279 A 2 o gojs)e] Bz

% ¥ 4 ok,

2 HY 2 RI|E=Ale] A7E Y

3 Aol FYAAT 9978 BT 249
Se 63870lsinh 22 $dshe Aol Bet
A 2Re R ¥E T2 A A9
o} HE7]Fe] HolalA ot whal WAALE
gol A wsl A7 AL FAA
sz Yol #Zel me} WgGT DekAlE

E

ANE Z ket
HAE YR APITE BT GBS ) caname) 2e £
o 7718 AR = 1,213 90 HdH o] E
Z A F2 F el F3A gl & B 6% 2ANAAES] EAS A= Aot
H 6. ATCHAAL 638 Ho| utxol SM U AlAE WEE
1 @A A= () 41 ~45 46~50 51~55 56~60 61+ o] A
""" A w000 23 58 14l 47 35 06
2. HEAE 1963~64 - 1965~66  1967~68  1969~70  1971~72  1973~74 o] A
""" A 1000 05 270 02 28 150 02 53
3. 39 7|7 Y) 6~10 11~15 16~20 21~25 26~30 31+ o} A
""" A 1000 69 &3 125 99 25 21 22
4. e 1963~69  1970~74  1975~79  1980~84  1985~89  1990~93 ul A
""" A 1000 100 259 185 201 136 58 61
5. %A% (3) 0 1~2 3~4 5~6 7~8 9+ vl
""" A 000 25 168 454 218 42 13 80
6. QR (F) 0 1~2 3~4 5~6 - 74+ o] A
""" A 1000 465 %0 &5 o0& os 11
7. AEA 4 (F) 0 1~2 3~4 5~6 7+ o] A}
""" A 000 27 46 45 s2 o5 25
8. A% EAE 0 1 2 3~4 o] A
74z 2| = ()
""" A 1000 el a6 671 14 - 52
9. Aln A E (F) 0 1 2~3 4~5 6+ ol 4
""" A 1000  s48 78 171 11 14 25
10. A1 % (3]) 0 1 2 3~4 5~6 7+ 0
""" A 1000 764 58 42 30 o8 31 61
11 A Aol Ak Ak o] 44
""" A 100 1 z6 - e1
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A% 2 41~504le S3h= AFFEe] A9 80%
€ A3t 1965378 1970744 <k 80 % 7}
L=t dFFESNHL 63% 7 11~1574
4, F 19 ok A 3483 gl A4
¥ B == oekalA] 1963948 1993
of 24 AUk FH YA, FE A, B
A9 ALt EAE 7H AR, EARR
T A7) BAE 7HA AR, Balel AR
| AL, 283 A 7128 5 5 vef
3to] 2esches AR R A adsloh

2 OIRTVIEZTAL LHZO| giHY -9t

Hl oA

AL g

A AA AL e A E22 Q17 A7
A7h rkz 2A DT e A Solrk. ahebA
o3 WA W Fe saYd o
BEFYeNA 24b50]) Y o AR oA
F23 WE3 wmste] 1 Wxe} A (R
FIRADE & 0] & o]},

2late) WY RN 54 oFehe] A g0l

o] § 7] %} =
Zas Kappa Index
327 ZAE% AP TAE(%)
AtR) o] B 125 19.6(5) 120 18.8(3) 0.186779
AFA] 9] ZHztol 4, ZHzbuiy] 145 22.7(3) 108 16.9(4) 0.269282
AtRl o] oF3}, EEF, 2 206 32.3(1) 241 38.0(2) 0.358426
Azl el A¥ ' 34 53 30 4.7 0.078985
doj el 20 31 29 4.6 0.427746
7198 A3l 7193 30 4.7 70 11.0 0.143624
AN Aol S Fste 24 17 2.7 21 3.3 0.240799
NAET, BOE, FET 16 2.5 64 10.0 0.166558
TEAA 24 148 23.2(2) 106 16.6(5) 0.326242
= 17 2.7 21 3.4 0.240799
zEIS 24 3.8 59 93 0.299908
= 3 0.5 14 22 0.229325
WA, g ' 18 2.8 29 46 0.360721
T At 140 21.9(4) 288 45.1(1) 0.350143
47157 H 8 1.3 8 1.3 0.240476
o NAE 4 0.6 7 1.0 0.175237
927 17 2.7 70 11.0 0.123329
SEEES . 24 3.8 48 7.5 - 0.239641
7)€} ofuii g T4 20 3.1 26 4.1 0.008337
i 24 3.8 9 1.4 0.226554
AFA 17 2.7 37 5.8 0.377064
A 1057 1405
BEIag 17 22
( ):ausy '
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323% 2 7P w2 vk
o7} 45.1% & 7}AF wistgch oy HulE
254 VA s 25 dXsl AMAEE, #
Zrol A}, 54 43l TZHA Aoll, A ¥ F
°]dch

AR 1899 AFE3LATE AR 3A] 1.7
A, WA 2272 AA oJg TLYFFIL
o @t}

g AR ) AN A 4" FAAET
)& X 7oA B ule} o] HE FANS w
I 2 dAEe] vl Pyt

Kappa X|<p7} 0.4 0] A}e| A x| go] f9slr}
2 gAshedl # AR E 1] 5
0401301 A ohg R 7HA S-S 2T o
020 4% dx]go] vl Fria s} A
A, AAA7E A gt & FL2 WS AR S
Zk3 oapald whe] & FEF-2 A7} ohd, H)
oA A2 g = s B3N 24, 9
B = A7kl A= ALY A AT S
F AIHE ZHA A oA A A o) A3 %35
the= Apele] L AR, 7 HAAEo] o] &3 AE
W42 At "3 §elER] - Aol A
2 & 5A4E& /AL o] Fejzivhes A o=

wlFo| B o tjakxbEe] AA 7HA 5L e A
9 AE7} ol mA e A ofel e Aol
wgolc}.

WA B2t FA oz RS HAS
W 52kes vkl e el 2=l 4 vk ¢
b e 92, o|shbe ol fel A BARtE

9 ¢9e 0e 5 Athe AFS 9 4 Ul

A zAL A 9

lo,

A2} 6387 9]

70 °la 50902 F
o] A1+, ﬂ%?ﬂ‘%, a2 AP E A A
2t Zlo] ¥ 8ot} 9 F7|EH ) FAAITH o]
7109 Azt 69 % A3 vl HFRgg o)
713" AFRES RN% S Bt HEAD
F7F AR Ao FAE3E 2329, e

w23, 7lel 5) 29 E Faz S A7
Al % %«17} A7 Est] WH HEALS 23
s 81 % 2 ol wov 3t Ay #AF A
o] omow Ao Agee BEH AES
HEAGE} o] 9o ol FAo|ch F
AR ckel = FAbe] W3 o3t Al ARk o E

S uboll gled Ateds) HXAAES, A5,
AAZ Fo Axr) Fouth AUAbe} Q)7 A
A3 2AZ W 3RS AUAA A3
%ol Agro] oW FHFAAYW, 1=)3 F
ZA|N W ¥ GEH Furo] MAE] 1 g
7} Holwrh A ZAMAR el 8-S 3
A iu} t1 ol &4 &

o] &4 %2

u

b W HE-E AFE SEBelolt 2] EH
9385 274 9 FARLEE] AZ A7
=A% e F B P2 A

Aubd o2 AxARNE B8 £ o F&
FFA S Wel7] Y= o7 ok A
T2 AR gALDFe] 22" ko] HH
AT AAEIA o) dlE E9 A7A A A
77 A g, v iapas -“4—‘?—34 RS R
A3 5 73 7 de:ﬁr"ﬂ #A = x5
AR AgE AYstn 2T FH e 23
| FA & AA o] viA o). o7 X 59}
Babo]l A48 e 29A Y-S AL =
I Ake] Aol BFEejof st AYE A
of 3B ol-F8] &§3 JA7EE &4 A

ln

£ Wz 2 AYE Aokt AlE Fei7t 9]
o golc}.
3) MUK Z2 9} HZSIBHZIL| 12HY

TdAe)] E2E R 3o v AT 2] Y=
£ dujd g zAARe] S E 7
ol A A|AE Bibgk A oz 4 N2g 25
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A
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=
T
2
i
s
o
1o
[
i

8. ZTAICHAX} 638 ol CHEH A

AAAG@U2E)  HEILQI18W) AHREATD(5169)
2EA 284, TP, FE S 5(12) 24 (5) 28 (1)
o AAE : 3(9 5(01) 14( 1)
4 FY , 2(1) 5 6
AR A3t : 3(4) 17 2(1)
ANAZ(ELE, 3EF) 9 (10) 3 2
FAgA Aol 10(3) 4 8(3)
7NAR HFE 2(5) 1 0(2
933 A 213 ol 3(3) 0(1) 0
=] A X715 o, 71et 1(2) 0 0
eI 21 (79 9(2) 21 (18)
7] €} neuron 2ol 1(11) 1 0(1)
AAZZN, AH=E A 146 (90) 8(2) 27 (42)
FNAEES 7(18) ] 110 (37)
YA aby] 14( 4 1 1
R ] 9(8) 1 1(2)
2 gt 1(2) 0 0 :
ek 8.(12) 0 2( 1)
thaa) Az 1(2) 0 o(1
7tel Al B AR 8(2) 2(2) 3(1
Ay 1(4 0 0(1)
=9&E 5 e o 7(7 1 0
S5 ZHHE 1(1) 0 0
ZFFA73d 0 9(2) 0o(1
La 5 0 1095
Qhz}oll 0o(1) 9(2) 7
QLN 11D 1 2(1)
s} 2 26 43
Sy A% 2(2 2 12( 5)
W A M 9 (7 2 11(2)
Y ol =gl 5(1 2 5
AAZ AZAN, A5 0 2 2
gL ‘ 0(1) 0 0
ZEA AS . 3 3CD 6(2)
2317)A4) BE(7HAF A 9) 3I(D 7 6
uloje] 24 2k o(D 9 5
733 o(Cn 6 11(2)
Al g 0( 1 1 4
RSAT L 5(1 3 0
AL 245 3(3) o 12(2) 18
F 2 33(32) 46 (13) © 89 ( 4)
FAFA B2 2(10) . 3(5) 2(1)
P44 oJ=8 0(1 0 0
grz 1 2 1
Ayd 5 A 41 (32) ©70(13) 63(2)
A& 3 1 3
294, 2922 2(5) 2 2
HEEeF, FHAHFE F 8$(2) 1 6(1)
HaAd #4dg 5(4) 0 2
fFulEols A Y 1(9) 0 1
#A%, #ER3F : : . . 2 ' 0 0
71el 22 AA AE , 8(3) 1 4(1
4L EYEg gy - ‘ 20(9) 1 1(3)
71X RAE Ae) ' : 6(2). 3 1

() AFes BRI AT
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E9. Z2RFY ZANF MTHUIE (%)

ZR2PZE (M) 1 2 3 4 5 6 n) At A
ZEAAS =97y (@=92) (@=98) (=97 (n=88) (=49 (n=117) (n=638)

0 1.0 1.1 3.1 2.1 34 2.0 4.3 2.5

1~2 21.7 18.5 214 17.5 10.2 8.2 15.4 16.8

3~4 433 46.7 429 454 51.1 51.0 41.8 454

5~6 17.5 21.7 214 23.7 22.7 28.6 20.4 21.8

7~8 2.1 4.4 3.1 4.1 8.0 8.2 2.6 4.2

9+ 1.0 1.1 1.0 1.0 2.3 2.0 0.9 1.3

o] Ak 13.4 6.5 7.1 6.2 2.3 0.0 14.5 8.0

AXMe) FEo 8 BFsta 2t A )&
< vl@ste] 7 okuks (B-RKE)AA EAA
22 §937FE Cochran-Mantel-Haenszel ¥
22 ARG E2FE 10] 71 Y3 £}
7 Bold 4 E T2 el 2 Aotk ¥ 9=
7= w27 MY & QAleet 2
AEete] ARGE £ AQd JAlS A3 £
D AEY v gS T2 L F0] BolASE Fo)
Ae X BolA"0.05 FroleEoll A FelahAl o
Pl

2hdfAate] AL F dAFRYE Ao
#0072 EFFoE FRp7) Yol &
2o} FolA 7154 S BAcH(FE 10).

F25EIN AE AMGos B 113 7o] of
T APAE BolX] Qe ubd F 129} o] A

¥ 10. Z25FY NAFLUT HUHHIE (%)

AR 718, 5k, g ial 5 E2A4F
AE 72 9le A b= vl 7}
B4} o]z A vlate] A
P AFAIY idol A AR
FA5}te} i) ,
FgAe) 2GR ARFEF AFAALL
off oi§ Alwp-Eojut ApAbel] oJ &t Alub-gEo] 9
A Eohe 718 ATFA el ael WAy z AL A
ARG} AMS 2T ARE HEG R
ATl e E 137 & 1404 B v} 7o)
Tziede dRYe BolA k. aey
oleig AT Ashe WA 2 AohdL A1
E0hS dare 2 3] wFolt}h &, A&} A=
Aol o|gk H7do] 2aat Holth. Abas} Apabt
o) A/AL Br)g8 ndAel E2Ed By

X r%
2 %
& o
o 2

2
X
(@ 4t

)
1o

Z25FE AT 1 2 3 4 5 . 6 w3 A
A FA n=97) (=92) (M=98) (=97) (1=8) (=49 (m=117) (=638)
0 485 46.7 52.0 453 432 429 452 46.5
1~2 27.8 40.2 29.6 39.2 432 469 32.5 36.0
3~4 8.3 6.5 8.2 9.3 10.2 8.2 8.6 8.5
5~6 1.0 1.1 1.0 1.0 1.1 © 0.0 0.0 0.8
7+ 0.0 1.1 1.0 0.0 0.0 © 20 0.0 0.5
o) A 14.4 4.4 8.2 5.2 2.3 0.0 13.7 7.1

CMH linear trend test on pooled data : p = 0.066
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E11. ER25FEY ME X5 AiEIE (%)
E2rzE@es)| | 2 3 4 5 6 i A
YN - n=97) @=92) (@=98) (Mm=97) (=88 (1=49) @=117) (=638)
0 2.1 1.1 3.1 2.0 34 2.0 43 2.7
1~2 40.2 44.6 52.0 45.4 36.4 28.6 43.6 426
3~4 525 489 37.8 45.4 55.7 612 35.0 46.6
5+ 3.1 5.4 7.1 4.1 45 8.2 7.7 5.6
o] A 2.1 0.0 0.0 31 0.0 0.0 9.4 2.5
E12. =EZTFYH AAN BAHE TR XA MRz (%)
EZZ2FE (YT 1 2 3 4 5 6 oj A} A
34 ZAE : .
714 AP 4 0=97) (=92) m=98) (Mm=97) (=8) (=49 {@=117) ([@©=638)
0 69.1 72.8 66.3 536 66.0 59.2 667 65.1
] 20.6 17.4 24.5 30.9 17.0 30.6 14.5 21.6
2 4.1 6.5 4.1 10.3 10.2 4.1 6.8 6.7
3~4 21 1.1 1.0 0.0 23 4.1 0.9 1.4
o) A} 4.1 2.2 4.1 5.2 4.5 2.0 11.1 52
CMH linear trend test on pooled daté :p=0.037
H 13, ESZHTH AIDRBSO| MHIE (%)
. EERFEOAAP) 1 2 3 4 5 6 ul A Al
P e n=97) (=92) (=98) (@=97) (n=88) (n=49) (=117) (n=638)
0 88.7 89.1 85.8 83.5 87.4 89.8 74.3 84.7
1~2 7.2 8.7 7.2 12.3 10.3 4.1 11.1 9.1
3+ 1.0 22 4.0 2.1 23 6.1 6.9 3.6
] A 3.1 0.0 2.0 2.1 0.0 0.0 77 2.5
H 14, Z2$TYH XA E40] MHIE (%)
ZEE@P)| 1 2 3 4 5 6 G A
A e 4 n=97) (=92) (@ = 98) ©=97) (n = 88) (m=49) (=117 ([©=638)
0 713 . 85.8 74.4 732 . 75.0 75.5 73.4 76.4
1~2. 12.4 8.7 13.3 134 9.1 8.2 5.1 10.0
34 5.1 33 6.2 8.2 10.2 8.1 7.8 6.9
) A 52 2.2 6.1 52 5.7 8.2 13.7 6.7
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AR EF AP AREY AP AAE =
A o5 A7 A A DA
<+ 2 7hsAe] At feivselAR sl
o At AzA} Thsstehd A Al =gt
T FHAlelct. 8 = st AR S HolA gde
olfrE ZYAZ A A AT AR ELS
ofr] A3} (disabled)=]o] At E dod &7
(A, 4 3 F24 71371 A7) w3
T At A EE HAEA el s
ATk 7HAsh Ao Jla% Astse o
T Aol Al wikxl 7] WEd =l

w2bA ol @t £AE sAsHH Attt

B2 BE WE AFETL ATt @
AF7} ohet mRAe) B2 BE A
%, A7 Aol AR, FLAR 5L

T X A F2HA) 4L ADE Ay
22 A7she =
et oS B Al JHE s F259
s P A F2EgR e, A
3 F25R] IR LT S 2 ZE
AW Wde 3ot o)5F WA AT
LSS vlasolt A4 AR4E ¢ 5 9
}.

AFA F2e JPg 3T AR Bl AL
E 159} Zo] 4R Felgled] A A}
66 %t AH2A7} glokal Swatgic). o)& ¢
459 A7)0l AstE e 40d el 3317
WEelet AZAd o]d EAE fAAET
A7+ ZIEQTE F0 AYY A7 272

¥15. ERs+FYH M

{2H 752l A= (%)

FF 2T (cohort study)S sef -

t}. .
FE WY EA] HAAEO] £A2F FAE)
283 Z2aEae] A9 S AT AF %
16914 B vle} o] FAIA o2 Fo3 A3
AL Ral ZALO. AW A ZA)a %0}7‘:} gl
E3E Z@gsle AAZTeldt M 24 E
st 7R FAE
Z, Zdztel A A wiw], AH,
AR o] 54 X&oﬂ 5L 224 A4 A
2l ekeke} 199313 119 3lico]olA]
A A 22 2GA] FA o) 3ol A 2] Ao}
AL5o] AFAZ2rkey) v E2eEE YAt
o2 73 AxE UEd o v Z2e} 3
AR FAolH L Y F5 EEFIse £ o
TR ZGA F2AH =9} BAF 84
& Ho]x] ¢9kr}(2nd International Symposium,
1993). 5 7}A] €52 A&l o4& ZHAIs}
= AL ArlsAololct. ol Al AR A4S
o A E HER E9& W= B A}gEe] 2
H7F vt SEHAed dA FAHEL e
A7 AAFAAE BAS g= A7 sANE A
3o EAZ i Aol F3] aggvhe
7‘4017@ 1c}. o)l EHEM 2 71A] o]l f-& Y
= Aok AA, T2 FAAEC] o Asla 2§
wll—roll J EAZS. ‘ﬁoﬂ 15 & JH5Ae) =
th &8, 475 Aol A Ad ¢ gl T
317 B1eg W-4-50]7] WlEeln] MA A%
o A3 SHS HEES Yol S SHI
Wgoll BAZ AR 29hS FFE Aol

2 o4

Z2LzO49)| 1 2 3 4. 5 6 wg A
A A EA m=97) (=92 ®M=98) (=97 (=8) (=49 (@=117) (n=638)
A o 68.0 62.0 59.2 69.1 68.2 87.8 58.2 65.7
A ot 26.8 37.0 34.7 26.8 23.8 10.2 25.6 27.6
o) A 5.2 1.1 6.1 4.1 8.0 2.0 162 6.7

CMH linear trend test : p=0.016
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B 16. TAIHMX} 638 Z24+F U SAZM SLE (%) (AERAD)
Z2 (4P 1 2 3 4 5 6 0] 4 A
I AZA 0=97) (©=92) ©=98) M=97) m=88) m=49) {@=117) (n=638)
AR Y] B3 22.7 25.0 19.4 13.4 18.2 225 13.7 18.8
AR €] Zpz}ol i, 7hZhuty] 17.5 . 17.4 19.4 20.6 13.6 122 15.4 169
Atz 2] ofg}, kg, 29 36.1 43.5 38.1 40.6 35.6 55.1 27.4 38.0
ALR)9] AE 6.2 2.2 6.1 4.1 4.6 10.2 26 4.7
doj gl 2.1 3.3 3.1 T 52 5.7 6.1 6.8 4.6
71 A8l 719 o) 14.4 6.5 9.2 10.3 12,5 10.2 12.8 11.0
A4 54 0.0 2.2 2.0 2.1 3.4 6.1 7.7 3.3
ANAZ (RS, ZEZP 6.2 8.7 10.2 13.4 114 163 7.7 10.0
244 4 18.6 15.2 15.3 14.4 25.0 82 . 162 16.6
¥ = 3.1 6.5 4.1 1.0 3.4 0.0 3.4 3.4
3EIY 7.2 10.9 12.2 7.2 12.5 6.1 7.7 9.3
AE4d 2.1 2.2 4.1 2.1 3.4 0.0 0.9 2.2
@A, 344 2.1 44 6.1 3.1 6.8 8.2 34 46
oz 40.2 424 44.9 56.7 47.7 49.0 38.5 45.1
A7) %= Aol 0.0 3.3 0.0 2.1 0.0 4.1 0.9 1.3
4N ANE 3.1 2.2 0.0 0.0 1.1 2.0 0.0 1.0
szz 11.3 14.1 6.1 11.3 13.6 6.1 12.0 11.0
o} zje] & 5.2 54 11.2 9.3 6.8 102 6.0 15
7)€} ool g S 4.1 44 5.1 5.2 4.6 2.0 2.6 4.1
R 3.1 1.1 1.0 0.0 0.0 2.0 2.6 1.4
AFgEAE 4.1 4.4 9.2 8.3 3.5 6.1 5.1 5.8
CMH linear trend test : 1) p=0.03  2) p=0.042
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2221734k MRL, CT, =17} gae)7

A s AAFE 39 5 we A7
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AA717h AR BFADe] AR 4%
71%& 1/30) Ehsted A5 2187 Lolglch. uf
A E 19614 R vish o] EAA F4S
Bel Yot AAFE U= Gt TS
b Adets Z24o] Fobyol et 38R
WA Eole AREAE PALEd ol 2
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=3 HFAGE BEFE Sl A AU
237} el E HFAe] 4 42 #HAES
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E17. ZACHAX 638 He| Z2LFE U SATA SAR (%) (F2)
Z24Z M) 1 2 3 4 5 6 u] A

344 h=97) (0=92) (=98 (=97 (=88) (n=49) (@=117) (n=638)
AR 8] BZ 19.7 17.4 194 20.6 25.0 18.4 17.1 19.6
AFA €] 742rol 4, Zhzbeiy) 21.7 27.2 25.5 28.9 18.2 24.5 15.4 22.7
ALR) 8] ot} $E A ), WY 25.1 29.4 28.6 34.0 35.2 36.7 29.9 32.3
Al 9] AY 1.0 22 1.2 12 5.7 122 1.7 53
¢1ojZo) 2.1 6.5 2.0 1.0 46 2.0 34 3.1
719" A3, 7)Aoy 3.1 1.1 4.1 3.1 4.6 10.2 8.6 4.7
AR =42 1.0 0.0 2.0 2.1 3.4 4.1 6.0 2.7
AARF(EYLF, FEF) 2.1 1.0 2.0 4.1 23 6.1 1.7 2.5
ZEFA FA 23.7 25.0 133 278 22.7 24.5 25.6 232
F B 4.1 2.2 2.0 0.0 2.3 4.1 4.3 2.7
3EIT 6.2 1.1 6.1 4.1 5.7 0.0 1.7 3.8
Al 0.0 1.1 1.1 1.1 0.0 0.0 0.0 0.5
vy, A g4 2.1 2.2 2.0 3.1 4.6 4.1 26 2.8
mEza 247 196 153 33.0 216 26.5 16.2 21.9
A7) 2o 2.1 22 0.0 2.1 0.0 0.0 1.7 1.3
o] AN E 0.0 2.2 0.0 0.0 0.0 4.1 0.0 0.6
o=z7t 4.1 4.4 3.1 0.0 1.1 0.0 4.3 2.7
SR 5.2 3.3 3.1 5.2 34 20 3.4 3.8
71E} oo 3+ T 1.0 3.3 5.1 2.1 4.6 4.1 2.6 3.1
Fa 8.3 4.4 5.1 1.0 1.1 2.0 3.4 3.8
A4 2.1 22 5.1 3.1 2.3 2.0 1.7 2.7

CMH linear trend test : 1) p=0.049  2) p=0.06

¥18 =2 EHTcHE Aol FHE (%) (442/638)

Z25E (N3 1 2 3 4 5 6 o3 Al

FRRAdE 2wy (n=69) (=58 (n=65 (=74 (@=59) (=43) (0=74) (n=442)
AAFAHZAH Y F21 3l 1.5 10.3 9.2 6.8 8.5 7.0 6.8 7.0
DR S 20.3 20.7 21.5 17.6 220 25.6 23.0 213
AN7AZFZN, NAE=d 40.6 44.8 41.5 47.3 475 48.8 35.1 43.2
o], EHEEE 18.8 17.2 169 16.2 20.3 256 4.1 16.3
W A4 73 6.9 3.1 0.0 1.7 0.0 4.1 3.4
71 B8 8 10.1 17.2 123 20.3 13.6 30.2 14.9 16.3
 # 18.8 12.1 20.0 10.8 11.9 18.6 9.5 14.3
ZAHT, TS L5 1.7 0.0 2.7 0.0 23 2.7 1.6
Y3 7.3 1.7 4.6 2.7 34 4.7 1.4 3.6
PFien 0.0 0.0 3.1 0.0 1.7 2.3 1.4 1.1
HEPaz Yaya = 4.0 3.5 1.5 1.4 1.7 2.3 0.0 2.0
HEg# 2 0.0 1.7 0.0 1.4 0.0 4.7 2.7 1.4
Q) A}E A Aol 0.0 1.7 0.0 2.7 1.7 2.3 1.4 14

CMH linear trend test : 1) p=0.031
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E19. Z25ZdY EFcigo) REE (%) (218/638)
EzLETAF) 1 2 3 4 5 6 "3 A

HZ 2ddg n=30) (=28 (Mm=30) (@=35 (M=30)" (n=23) (n=42) (n=218)
ANASA [ A A A7) 6.7 0.0 0.0 0.0 0.0 44 7.1 2.8
gERAIAEZ 6.7 7.1 6.7 5.7 3.3 44 24 5.1
NBZZN, AATE 3.3 3.6 13.3 29 3.3 8.7 4.8 5.5
71} F A% 30.0 4.9 433 31.4 60.0 174 23.8 353
& A 26.7 25.0 30.0 25.7 233 34.8 16.7 25.2
43 AAE 0.0 0.0 0.0 29 3.3 4.4 7.1 2.8
I2AvE ] 10.0 3.6 10.0 0.0 33 8.7 11.9 6.9
FFAN P F 0.0 7.1 0.0 8.6 6.7 13.0 24 5.1
¥ . 100 14.3 6.7 14.3 20.0 4.4 11.9 11.9
PR )7} thA 7356}04 FHFAGE £ F AA, 25 D xR G A 9] ZFF573759] 30
5162 ol ato] A5 éal( 20)x= vhE7ER] A3 TS uFZs A A o 53
Z 3AH f94e] v dBAS Bl AWF £ Afste FEdAe dF 45 = U B
< st : | T4 e 2dE Aestne 1 7Y

2 A9 77k el o] BFF oAu)A o FzA} AEZFxoA] A 7)1 F e} el 48
ATNE F2ste] A AAHUD B3 vw & walc)a FA g o de 4EHF gl =8
o) Stoll AR ArtA] FH3}7] o2 A < 23, AYslegs gz A7k v}
Holl = E3slT Hugte] E & dAg slog 8 g YA HAdok o Ads) shee] oA
ot & 243 dgzald 725 E A MEHND A 3 9o Arlsle xdFAlE
T3t R B dujE gdzabe) o] A1 & x5t qbae] A 9 sjArEE 2 ol o
E TAH EAw 2 B 2y o83 2 g Qe AL FAA s FHE AEE 73]
E20. Zz4FH NHE FchHe KHE (%) (516/638)

F27EMEF) 1 2 3 4 5 6 ) A} A

AMAE Ao m=77) (n=79 ®O=73) (=80 (M=69) (Mm=44) (n=94) (n=516)
NAZAR BB BN F | 1.3 13 2.7 1.3 0.0 23 7.5 2.5
A e 9.1 6.3 8.2 1.5 5.8 9.1 1.5 7.6
N R L N B B | 19.5 10.1 16.4 10.0 17.4 20.5 9.6 14.2
71e} H 528 10.4 11.4 11.0 16.3 14.5 11.4 11.7 12.4

& = 234 12.7 19.2 16.3 20.3 25.0 10.6 17.4
g AAE 1.3 5.1 0.0 2.5 29 0.0 5.3 2.7
gy 3.9 3.8 5.5 0.0 4.4 4.6 5.3 3.9
FNAREEF 273 31.7 19.2 31.3 27.5 25.0 16.0 25.2
oYY 7.8 6.3 6.9 8.8 13.0 6.8 8.5 8.3
vl A4 o 5.2 3.8 2.7 0.0 1.5 23 2.1 2.5
Hg9ag 1.3 2.5 4.1 2.5 2.9 4.6 5.3 33
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Cochran-Mantel-Haenszel linear trend test 2
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