HTREMAEMRSET REATFE=H #FhEFE—H H112H

GEHE A TH R E T ARENRERS R

BRE ' WRh " HRE ERE - BE-
'K P T R AT
'BEAPEERBIRRAREDIN
TBRSIZEES T RSHERRA
BXERARNE

w2

B FER [l A ek A T S 1 5 & 20 T ATER 3 » AR$S - R T
Rz BB RE R L 4317 HETER > Hh 3472 HBMUE TR 1950 F£ 1 A1 H
£ 1991 F 12 H 31 HE#EA LR L/E » BFEEE—FLLEEIIADT o FIRGEESE
FE LB ACHE S R R - SBEEHE B B 1985 F£2 1996 R ZAFERD » LT H
A 127 % > LB 98.3% @ FEHENER 40,371.0 A5 « f R A LM T
N ZTCRIEHE LSBT LR 68.8 (95% C.I. = 57.3—81.8) > AJRE B A fl R T\ SUHETFAE
MBEE T AR — IR Z SEERr S0 S 2 A L IR T HRRE 2 6 s © TiE L
AMRERE LA LAE 1970 4 LARTERGE A i s ERHE LI Tt - BE—2B 0
{£ 1970 FLIRTAERIT R LM E TN o fil TR HB L R HOEE A R i = A
HELIE T L (SMR =242.8 » 95% C.L = 135.8 — 400.6) » FFEAEEHE(LIE L th BIERT
FHEEE M (SMR =549.7 » 95% C.1.=274.0 — 983.7) » I ABIE LG T\ ATREH #5155
FREICAMIEE > FEal@ e

FASEET « A LM ~ TR HECCHTSE ~ IRE(LIETTLL ~ I LRAEIE ~ AT

]

ol

FERAHE R » 3% T AR AR & 1E

F LM (vinyl chloride’ VC) 33 [=
REHMALTEZ > E5EREHR
=L RS > 0 B AR ER £
TEZ— BFEAERN—HEWE [1]:
B TR & LM 8 ) S8 28 B R

& A0 & w] B > At H AT RE 8 BUR E 1Y
o FRRIE I S A (angiosarcoma of
the liver) [2-6]°Du et al.[7]h & &8 &1 ¥ &
8 W J 2 TN AT W L
(Morbidity Odd Ratio * MOR)Z) 17 » #& 5
RURE O T ABOCEEES T A (MOR

KRB 88 # 7 7 9 HUhE » 89 F 12 A 1 HZ3T » RBI90 2 A 5 H#EX
SHAAEE « BRE  BIERERRE B R B T S AR geA - AL Z R —E—9% > e-mail: tcheng@ha.me.ntu.edu.tw
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=4.5) IR HEEE T A (MOR = 6.5)
BAE®R & EBAEERE -

B LM B S 2 R B I N L
1) B 1 A i sth B e - IR £ 44 H il
2 % B BE & fE i 98 Bt (International
Agency for Research on Cancer °* IARC)
BRAE RS S —HHBUEY) (8] RMEA LM 2
72 Bl JH A B s o A B A B S v 4
fitE % EL A A A ZE i H R £ 0 2R ER AT A
FEFFAA I [9,10] » {H 2 Aft % 15 19 955 1411
R o (£ R TR E
LR E AL > A - AT E R TR A
L) 2 5% BTl A s o TRT ) B £

ot - FF 2 s this i a O 2 32
AT LS (5] DA R bk B2 11 iR 5 7 0
fE [11,12] {HE2BI A1) R & 206 &%
#& T NIRREE AR LUETT B e - NIt
A b FE R [0 1 T ORI ik e AT o 1
I & 2 T ASER 73 #7

B A

IR EIL

R T NS > BRI
TR B fm IR Or & R & R R - ¢
INREALIFEH S (polyvinyl chloride °
PVC) LR R A LGB ELE (vinyl
chloride monomer * VCM) LK W5 & i
B TR > 85T+ 2R TR > g
4317 LB T EERER > WG 7T
9%~ A H ~ PRI > BB > DUB i ek A A
BHB - AMEPELE 2.0% TAW
507 38 FORili LR o B E S IRIE
SR ERBARLAME T BRI TR » 278
s A ZZ R o B AR A SZ R & 2
M T AR BRMAREMA LG T

UN:OIS S

2 . B %1% 4 B 6l

18 P 5 11 8 A8 S T B R T
R K% R R R R R T B 2
SO P LA 92 IR 7€ 15 b 52 8 52
H (1996 £ 12 H 31 H) Z#fj 5 FhH »
11992 % 1 A 1 HU% A A B2
B LTAMADHT s BB TIE 90
o HERRAZENE » KHERRTE
SR 2 A6 T TAREE R —F & 3k 755
& WHEBRTE T 29t - 1L 3472 %4
TAAHA T HT ©

3. R R EE it

A FE R AR B W & 7 38 7 5%
DURe H AR H - GBS fi AF 2 G O B RHRE
DR Se s 8 ik » DL T g i B 12
TEARRE o FRBRIE T8 30 2 1 1972 B
IR ARBR I A E 1 38 B 2 & R & Bk B
A 25 AR H A 7E 1985 4E LURIISE T
HFillEA B TEN G 270
PEAS b 22 12 n] B HE AR B B 1985 F 2
1996 HF R ZFATERDL o BRIRE BHEN A
HREESHEFIR - HEHM > DIk
RARTL > L&A SIS S
et~ MAEBHWM S SRTHM ~ SETHF
fin ~ PERI ~ SETHERE ~ TARRRAL ~ BIER
PRIR 5T FAES JUR 2 SEK] (9th revision of
International Classification of Disease ?
ICD - 9) 5 o HEHHES 127 HISL T
% HPaRE 54 HIREEMEZE -

4. $REt DM
BRI L. ABASE 11 A » 7 LR R R
P FE ZUHE AT B R SRR IE R & R



F Ll SAS (Statistical Analysis System)
6.11 RRA AT 2 B e S 1T B A Fi A 3 1
DUB NG [13] » W se it (U fnliE
e N FEBAVEE - R LU R R
B AR 7+ T R HBR J RS —
THnlg (Fhsk o) HEyNEE
PIHETFF o PR AT A ¥ R %% F i g =k
NAEBUNHE » BV a] 15 A ZE Q.2 & 5
fi Ji 38 B N B o PR LA I R 1985 A
% 1996 ©F 55 14 - fin Il 15 908 1l JE 25 o A8
S - S DI Fin g BB RN F8
LIS IR A SE T8 - # LIAIESE
P9 Bl B B A8 1 Bk LU E2 58 C Bk DL
100 15 F %L 3E Tt (Standardized
Mortality Ratio» SMR) » ilfi &+ B HAHES) 95%
{SHEIEE] (95% confidence interval® 95%
C.L) o It » DIZRFBIGIE ~ 55— K&
TR B RBBE K LR RS E (F
BRERBEE P OhaE iz
74 BLAH BH SE X R BR 0% ©

& R

1. sm i # 5t

EAWTES > 3472 L BEE TR
1950 F 1 A 1 HE 1991 % 12 A 31 HH
BN A PVC 8% VCM TR T.7F » H T.{F
EEAFEL L o B GERE 1996
12 H 31 Hik o FiEE 3 3284 %0 G
94.6% * LT H 127 % > 15 3.7% ° ik
REBH B HFERIERD 61 % > 1k
1.7% » BEHGEHEAR S 98.3% » #UEHEA
T 40371.0 A4 o

EBEE TEHEEZNAEL 1940 &
1960 FAX» (1 12.5% HAE R 1960 F
Lt s —4 D E (59.5%) BB L1

S 24 B TR

1980 “F LLE7HIE A PVC 8 VCM g L
E (32 1) RLLEL B T2 /D &%/
15 5 DL BRI R I - KK 2/3 (70.8%) HY
B T1F 30 Bk LLRTENE A PVC BY VCM fit
TAE s H—J5T » % 6.8%0 8 THI@TE
40 LB A #E A PVC B VCM TRg LT
TET—4 (49.6%) WETEVTIE 10
FELLE 18 27 1% B T TAF R 5 4 »
B TIFEER 11.0 4 o

2. %R

7 2 BRI Y0 B L
JAH T FE I AR R AL SE T b 7E 3472 &
A 127 BT B LT
Lt 5% 68.8 (95% C.1. =573 -81.8° p<
0.05) » LLEZ 1985 2 1996 F 4 5 ih
[ 55 1 A i R AR B R AR 5 T2
iE AR AL L C R A IS B R & (54 vs.
43.4>SMR = 124.3)JB{L R IEE (ICD
150 — 159) DLE I (ICD 155) HARHE
EFE T L 73 B 142.1 LUK 143.0 » {HA)Y
REMET LRVRERE E R > Btk kol
AARHEIE (ICD 200 — 208) 2440 ilfi K R
L Ath A R AE B #EET LAV EESE D

3. REREDH

A — A S A R A A B KR H T
TERF R A/ KPR <1040 10 -
19 LK = 20 F =4 (F3) R
7 FRE 2 2 B RE R 3 0 - T BE R A2 e
B LT LA 25+ Horp B R IRE ]
£ 10—19 FHr » MEHEIMFE (ICD
204) Z BEEHEAL LT EL HIE B AT B Y
HEE =5 (SMR = 3233.8°95% C.I. =
363.2 - 11675.6) °
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&1 RTHHARERZEARTH

HHE {1 Bkt HEE NS
RBBRE
<104 1,750 50.4% 19,732
10 - 19 4 1,281 36.9% 15,287
>20 F 12.7% 5,352
B—RBBEFN
<1970 490 14.1% 5,674
1970 - 1979 1,576 45.4% 18,703
> 1980 1,406 40.5% 15,994
B RBFFA
<30 5% 1,163 70.8% 30,147
30 - 39 % 1,371 22.4% 7,992
> 40 % 938 6.8% 2,238
T {EHIRE
PVC 3,087 88.9% 36,559
VCM 239 6.9% 2,434
W9 146 4.2% 1,378
et 3,472 100.0% 40,371
2 QUEAEHRZIERRANZEILE T
FEA (ICD 5 JLRR) 2l A% SMR 95% NFR 95% LR
EIHE (1 ~999) 127 184.7 68.8 57.3 81.8%
EFHAE (140 ~ 209 54 434 1243 93.4 162.2
E%;D%@@W%(MW&@) 4 3.9 60.6 16.3 155.2
¥%1té§%ﬁﬁ%ﬁf (150 ~ 159) 33 23.9 140.1 96.5 197.9
Fi i (151) 7 33 2154 86.3 443.7
KIGEE (153 ~ 154) 3 2.8 108.8 21.9 317.8
gfﬁ% (155) 20 14.0 143.0 87.3 220.9
IR ABRRAE (160 ~ 165) 4 6.7 59.7 16.1 152.9
%ﬁ%ﬁﬁﬁ(ﬁ%&@) 2 1.2 169.2 19.0 610.9
M (o) 2 0.7  290.1 32.6 1047.3
WRE BOS IANAEIE (200 ~ 208) 7 26 2733 1095 563.2%
WRELPEIMAE (204) 2 02 10153 114.0 3665.5*
FEIRIA (250) 3 4.8 62.2 12.5 181.6
TBERAIIE (390 ~459) 12 34.8 34.5 17.8 60.3*
HRIMPE LB (410 ~414) 2 6.0 333 3.7 120.2
B IMAE IR (430 ~ 438) 7 17.5 22.8 6.1 58.4%
RTEARMIE (520 ~ 579) 11 23.1 475 23.7 85.0%
RFBNE S P (570 ~ 579) 10 21.3 47.0 22.5 86.4*
TR R L (571) 6 16.3 36.9 13.5 80.4%*
ULPRRAIRSR (580 ~ 589) 2 3.2 63.5 7.1 229.1
REEA (797 ~ 799) 6 6.1 98.3 35.9 213.9
SEELNE (800 ~ 999) 29 48.5 59.8 40.1 85.9%

*p < 0.05
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A3 ALHEARERETRARERE OIS AR ZEILE T

RBERE
FER (ICD 2 JLAR) <10 10- 19 >20 F
Bz SMR M SMR  BIZ{H  SMR
2R (1 ~999) 59 80.8 * 52 703 % 16 42.4 *
ZIERE (140 ~ 209) 22 136.3 * 24 1373 8 81.3
T~ CIPEREEEIRTE (140 ~ 149) 4 157.8 0 — 0 —
TBACRHIEIE (150 ~ 159) 13 145.7 12 123.6 8 146.3
BHE(151) 2 170.0 2 150.1 3 383.8
KIGERE (153 ~ 154)) 1 95.8 0 — 2 325.1
FF& (155) 10 189.5 8 141.8 2 64.4
WPIE AARIESE (160 ~ 165) 0 — 4 1456 0 —
WPRSBIRIBIE (179 ~ 189) 0 — 1 2032 1 368.2
H&IE (191) 1 360.1 1 3743 0 -
VPR B2 R AR AR EAE (200 ~ 208) 3 274.6 4 3907 * 0 —
WREEPEITE (204) 0 — 2 32338% 0 —
HFRgEE IR (570 ~ 579) 1 11.7 * 5 58.4 4 94.8
&P A L (571) 1 15.4 * 3 459 2 61.7

*p <0.05

A E—REEFADN

5 A B AR BRI L — R R
TS RFP S 1970 FELLAT » 1970 -
1979 LUK 1980 4ELUfR —#H (3 4)° 45
RBEBAL R MIEIE (SMR = 199.6,
95% C.IL= 109.1 — 334.8) Ll & AT ¥&
(SMR =397.3» 95% C.I. = 181.3 — 754.2)
HITE 1970 5 LLRT A R & A 4 A AR ek
AN A

5. B —REMEIR DI

B2 E AR BARIE 2 — Rt
g ERC oA 0 PR < 30 B% ° 30 — 39
Bl = 40 k=4 (F&5) > HERFEH
bE 2 26 — XGER A - 2= 2E ~
AL R AE BB A BE 2 D e H
HRAE BT LR 2 R -

6. TRIELRE

IR 555 15 388 3t [ 2 & £ 0 B TR
1£ 1965 LI A 3% > & THIZ 1F
1975 FE LA Fta R - KR E L
15 558 T ATE TR D o [ I A BB A
KRBT ERAER MBS TR LA
HREHE DT AR 60 2
fE (SMR = 140.8) ~ LA MIEIE (SMR
=156.1)~ {f¥& (SMR =202.4) DIRitkE
PEIMAE (SMR = 1149.4) # B& 85
PR HEL TR TC L » B — 28 3T (E 1970
FELRTEER & 2 m 3 S T 2 (L
ST - A5 SR B BUAL R HIEIE(SMR =
242.8 » 95% C.I. = 135.8 — 400.6) » Hlfif
J& (SMR = 549.7 » 95% C.I. = 274.0 —
983.7) HAEHEALFE (C LL th A 25 4 3 9
HE o

j:ﬁ-

[=]]]]}
[=1]]
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R4 RTHEARERETRRH—RBEFN \éﬂzé%lﬁlkﬁft%f%

—RBFETFA
FEIK (ICD %5 JLAR) <1970 1970 ~ 1979 > 1980
ElzH SMR #i%HE SMR #{%H SMR
ZIER (1 ~999) 40 84.8 62 753 % 25 453 *
REAE (140 ~ 209) 15 118.8 26 131.1 13 118.5
R~ CPEREEAE (140 ~149) 0 — 0 — 4 191.1
EILAMIEIE (150 ~ 159) 14 199.6 * 14 128.1 5 83.2
B (151) 2 186.8 5 338.9 * 0 —
KIGERE (153 ~ 154) 2 2473 1 79.9 0 —
FHE (155) 9 397.3 * 7 169.2 4 52.1
IR RAIAIE (160 ~ 165) 1 43.1 3 100.2 0 —
WIRBAIBIE (179 ~ 189) 0 — 2 372.6 0 —
i (1o 0 — 2 640.4 0 —
IR EL S IR ARRIERAIE (200 ~208) 0 - 4 334.1 3 198.2
WEPEIRE (204) 0 — 2 2677.2 * 0 —
FREEE R (570 ~ 579) 5 102.3 5 19.8 0 —
TRPERTR B AHRE(E (571) 3 55.4 3 38.8 0 -
"p<0.05
25 AU RHRAEARRAE—RBEF LA ERRANZENLE T
F—RBEBEFAC
FEA (ICD 25 JURR) <30 % 30 -39 3% > 40 5%
Bz SMR  BIZHH SMR  BIZ{H SMR
ZHEA (1 ~999) 65 755% 35 66.7% 27 58.5 *
ZHEIE (140 ~209) 27 128.3 15 119.2 12 122.6
TR~ DIPEREERE (140 ~149) 0 — 2 96.0 2 105.2
IBILRMIEIE (150 ~ 159) 17 148.4 8 133.3 8 123.8
B (151) 3 198.2 3 280.3 1 133.8
KIGERGE (153 ~ 154) 3 200.8 0 — 0 —
K& (155) 9 203.1 5 141.0 6 99.9
IR RAIEIE (160 ~ 165) 3 104.1 0 — 1 50.3
WIRBHIBIE (179 ~ 189) 1 197.3 1 293.1 0 —
HsRE (191) 1 204.9 1 463.4 0 —
WRE B AR AR IEEAE (200 ~ 208) 5 246.9 2 242.0 0 —
WREE I (204) 1 555.6 1 2053.0 0 —
HFeAEE IR (570 ~ 579) 4 37.7 % 4 54.8 2 58.6
BT S L (571) 3 37.4 % 2 343 1 39.8

*p<0.05



S 24 B TR

k6 ALHEARERPREFALHRBAIIANE AL ENE T

FER (ICD 5 JURR) BIZE MA@ SMR 95% MR 95% LR

ZIER (1 ~999) 125 163.1 76.6 63.8 91.3 *

EREAE (140 ~ 209) 54 38.4 140.8 105.7 183.7 *
T~ DIPEREELIEE (140 ~ 149) 3 5.8 51.5 10.3 150.4

IEILRMIEIE (150 ~ 159) 33 21.1 156.1 107.4 219.2 *
B (151) 7 2.9 209.0 76.3 454.9
KIGEGE (153 ~154) 2 1.8 111.2 12.5 401.5

FHE (155) 20 12.4 202.4 130.9 298.7 *
IR ARRHEIE (160 ~ 165) 4 5.9 67.6 18.2 173.1
WK BAIBIE (179 ~ 189) 2 1.0 191.6 21.5 691.7
B&IEE (191) 2 0.7 287.4 323 1037.5

WREL RS MARARIEAE (200 ~ 208) 7 23 309.4 124.0 637.6 *

WREPEIRE (204) 2 02 11494 129.1 4150.0 *

FBEIE GRS (570 ~ 579) 10 18.8 53.2 25.5 97.9 *
&P S AR L (571) 6 5.4 111.2 40.6 242.1

*p<0.05

{EARWFFR S > HL G 18 3t (5 55 1 e
Mo B 2m T ABE®REBELR
MIEIE » R Al 2 BT o

W B IGIEEE R BTSN A
R P 1 e 7 2o B FR7E I I A A R 1)
4 [2-6] 0 BT IMAE A 2 HE WD iy i
fiE » SRMAE R L T allg i a] |/ -
AT 52 5 — 25 H UG SRR SE 1 H SR T
A EEOE L 2 Bt 2R IE > HE(E
AT e AR il S 55 30 T 15 8 R 0
BIRITEAE 5 SRIMAE &8 o JE W BUETT
W9 B2 B RS B o (R GET IR ZE
RWTFFE - & F A0 T % G he HI e vk v 4
PI T T e 5 A8 1 A 8 22 7R RE A R A e
22 BT LA AT RE BT 1045 1A 988 9 1811 316 R %
TERE H 2K o

> S MEAES R0 E
fI[14] & LM T LL#ar 5% - ien &
i ot [ 58 MR I R 0 R T I HA R
ket o T RE LR R EE ] 5]

FFIsrE A o BLAt » TEARWT SR A §
A tHEERFERCE » BERT
HW BB 3.3 FF 257 & » Hr
— R LR HE LA @ T > M8
KL ANKRALGHFE LR i K H
REAR TRE > #1950 S BNFHAEE -
FHAE 20 E ey AR - A] B B AT
HAHM  E T RERFEETH
o 9 ZRAE 1970 5 LLATEIE A TRg T
TEH » B LM T AAE 1981 5 LUHT AT RE 2
BIESRENGA ET o KB ERERE
RBEW AT RBEEERMUEBE - ®
B — % I E S8 T #0755 R ] ) VS AR A
[11] ° RELTE 1970 — 1979 F[H 5 — K
R R LM B T > (£ R K8 1
WFge - 1§ T RE A K = AR E L JE T b -

FATRERNEBLEL > LR E
G A AT & £ B o
MR ESRE 70 — 90% HY L #l &
HBsAg 3 anti-HCV [51% [15]° & T B
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Bl ¢ MM R R B ERRE
#E o~ TR EE ~ DURCEE M AR th v e
PSR EEEEN A -
It RIS R LG A S S
RS A AT & RFEAS - A R — 2
FREY T B B Bl A o 4t o
AR B8 LLAE BAM A 3 AT B B (X B 52 vh 5%
W & L0 T AW 200 3 R B AT 48
(HBsAg B¢ anti-HCV [ZMt) B 21.5%
[16]° FHE 12 B 18— i 55 T 1 B i) Jk e
1125 (15— 20%) [17,18] ° (K ILAF A hfF 5%
o MBI LM T ARS8 — Kk
BHHEHEGWE SN EEEE > 2
RIAER LG FRBRRET BN R4 E
A > EEEREEG RN RS
MR LK TN EZE A E &m0 gk
o FTLL s RAERAER LM T APt &
B K] AT R S IR R 5T o ]
& LI e B b B 0 T g o

WA RS A L R EE 0] LIE
B T (5] 0 LA K wk B2 IR R RO OE
[11,12] > FEARWFIEH » M hEiZ 2] &
LA TN AT RE B A 4 5 bk B I 9 R A
FEARE(L LTI > HEEEHEER D >
TR — D P AEEE o EARWF IR AR
Kz B HEAL SE T2 PL B R - BER AT
e BB R T A UEFLE > nleEe
BRI T ARS8 » B ERE Al
DI 32 s 1 B A B 55 o

&N 2% 25 & LY ¥ B R 52 21 AT
B RRERARRER 2 > K > B &
FEE AR o RV FEAE AT A6 B B B Tk Y
B e o AH o il SR AT S R AR R (L AL
T EARAY o $FEHE B AR REEETE
J3 2 FH TR RS TAF > K AR AW 5T
o B EENBRBRERHEREZ - A

U EEN B ERBZETERZMWGE -
HUAHYRE - AR A e A B EE B
ISR A 1T 2% 55 P2 B L X 2RI A 43
B o il SRR 2 SE IR AR HE L SE T b -
1E N [F] 2% 55 5= F5F [ 3 oK BE %9 BE IR HH # 31
HHEEZR - MRBREREH THE
o B R o FH T R ER R ] R
B> mBEREREE I EIHEGE
ZREBRBRENTA s JHIt » BER
Z R R R R SL 2 B s LT
AN RAE TR E (K o FRAM 32 8 i g 3
B fE b ERE 28 — RA L B &
AL nmE Y (£ 5) s Bithe
I [19,20] » KB £ R FEAC R 2
B R LM 2R 5 8B R A
e

KBRS - BH D E T
MR E TR B R HAAEIRRE » Sk
AL B AT RELE 1985 - LIATEISE T » 4R
T R 3 8 AR B A AL B B0 RS A 1985 A2 1L
A Z B 77 d& ok » P DA 3k A T
1985 FELIATHI L TC & KL AS » 8 thn] s
3 A I AR B SR T FL A -

foomEE s

AHFEW) D KRBT - GE R L
T AR AR AT R T L -
PNJlip e
1. LU A8 25 (5] 5 M T 52 12 i iy g 1 i
fUBFFEE - AN LS H T 18 A
HIss %8 - a1 B ek C AT 4 o
2. AEARHFE RS IN 2 R HE (L AL T LL B
FRAK - BUR AR SECR A R T
NELEAFAE » R ST 5 18 1 S A
# NI (occupational standard popul-



ation) > [ ] Y5 /D 3k G0 Bk S TR 9E p
(95 MWN Y bl A- I

3.0F 1971 £ 1984 FERIH ZBITE T &
LR REHF ST IRME0L
DAL AT A U B RE RS - B DA
AP B B ECE 2 F )
2 TR AL o FE T INAE S T T
R ZE I 52 2 50 ©

% o

& TR B &5 TR ~ @k
FEiREERE - WEBREE - fEREL
St A 22 B BURC BUR RN BU P A
A\ INRH i I ) Bl 15 By - B8 L AR AL

SERA

[1] #EEER T » 1993 5 “ LA -
18 e B S T3E E 4 E BB OH iR

[2] Creech, J.L., Johnson, M.N., 1991;
“Angiosarcoma of Liver in the Manu-
facture of Polyvinyl Chloride,” J. Oc-
cup. Med., 16: 150-151.

[3] Baxter, P.J., Anthony, P.P., Macsween,
R.N.M., et al., 1980; “Angiosarcoma
of the Liver: Annual Occurrence and
Etiology in Great Britain,” Br. J. Ind.
Med., 37: 213-221.

[4] Theriault, G., Allard, P., 1981; “Can-
cer Mortality of a Group of Canadian
Workers Exposed to Vinyl Chloride
Monomer,” . Med., 23:
671-676.

[5] Wu, W., Steenland, K., Brown, D., et

Occup.

Gl E LA 2R TN CERT ST

al., 1989; “Cohort and Case-control
Analyses of Workers Exposed to Vi-
nyl Chloride: an Update,” J. Occup.
Med., 31: 518-523.

[6] Simonato, L., L’Abbe, K.A., Anders-
on, A., et al., 1991; “A Collaborative
Study of Cancer Incidence and Mor-
tality among Vinyl Chloride Work-
ers,” Scand. J. Work Environ. Health,
17: 159-169.

[7] Du, C.L., Wang, J.D., 1998; “Incr-
eased Morbidity Odds Ratio of Pri-
mary Liver Cancer and Cirrhosis of
the Liver Chloride
Monomer Workers,” Occup. Environ.
Med.: 528-532.

[8] International Agency for Research on
Cancer, 1987; “IARC Monographs on
the Elevation of the Carcinogenic Risk

Overall
Evaluations of Carcinogenicity: an
Updating of IARC Monographs,” Vols.
1 to 42 WHO, IARC, Lyons, Suppl. 7,
373-376.

[9] Evans, D.M.D., Williams, W.T., Kung,
LT.M., 1983;
Hepatocellular Carcinoma in Vinyl
Chloride Workers,” Histopathology, 7:
377-388.

[10] Lelbach, W.K., 1996; “A 25-year

Follow-up Heavily Exposed Vinyl

among Vinyl

of Chemicals in Humans.

“Angiosarcoma and

Chloride Workers in Germany,” Am.
J. Ind. Med., 29: 446-458.

[11] Wong, O., Whorton, M.D., Foliart,
D.E., et al., 1991; “An Industry-wide
Epidemiologic Study of Vinyl Chlo-



FLaemEMRT REAHE=R BEs—H

ride Workers, 1942-1982,” Am. J.
Ind. Med., 20: 317-34.

[12]Weber, H. Reinl, W. Greiser, E. 1981;
“German Investigation on Morbidity
and Mortality of Workers Exposed to
Vinyl Chloride.” Environ. Health
Perspect., 31: 95-99.

[13] SAS Institute, 1995; “SAS Procedure
Guide, Release 6.11,” SAS institute,
Cary, NC

[14] 1T BBE A F > 1997 5 <& &
1996 FHAMET « (=) Lanifiat e

[15] Yu, M.W., Chen, C.J., 1994; “Hepa-
titis B and C Viruses in the Devel-
opment of Hepatocellular Carci-
noma,” Crit. Rev. Oncol. Hematol.,
17: 71-91.

[16] Huang, C.Y., Huang, K.L., Cheng,
T.J., et al., 1997; “The GSTT1 and
CYP2E1 Possible

Factors Causing Vinyl Chloride In-

Genotypes are

duced Abnormal Liver Function,”
Arch. Toxicol., 71: 482-488.

10

[17] Beasley, R.P., 1988; “Hepatitis B
Virus: The Major Etiology of Hepa-
tocelluar Carcinoma,” 61:

1942-1956.

Sheu, J.C., Wang, J.T., Wang, T.H.,

et al., 1993; “Prevalence of Hepatitis

Cancer,

[18]

C Viral Infection in a Community in
Taiwan. Detection by Synthetic Pep-
tide-based Assay and Polymerase
Chain Reaction,” J. Hepatol., 17(2):
192-198.

Maltoni, C., Lefemine, G., Ciliberti,
A.,
Bioassays of Vinyl Chloride Mono-

[19]

et al.,, 1981; “Carcinogenicity

mer: a Model of Risk Assessment on

an Experimental Basis,” Environ.
Health Perspect., 41: 3-29.

[20] Laib, R.J., Klein, K.P., Bolt H.M.,
1985; “The Rat Liver Foci Bioassay:
I. Age-dependence of Induction by
Vinyl Chloride of ATPase-deficient

Foci,” Carcinogenesis, 6(1): 65-68.



Institute of Occupational Safety and Health Journal 9:1-12 (2001)

A Cohort Study of Vinyl Chloride Factory
Workers in Taiwan

Ruey-Hong Wong'?, Pau-Chung Chen'?, Chung-Li Du’,

1,2,4 1,2,4

Jung-Der Wang ", Tsun-Jen Cheng

" Graduate Institute of Occupational Medicine and Industrial Hygiene, National
Taiwan University College of Public Health, Taipei, Taiwan

*Center for Research of Environmental and Occupational Disease, College of
Public, Health Taiwan University, Taipei, Taiwan

* Institute of Occupational Safety and Health Council of Labor Affairs, Executive
Yuan

* Department of Internal Medicine, National Taiwan University Hospital

Abstract

A retrospective cohort was conducted and standardized mortality ratios
(SMRs) for different causes of death were determined for workers of twelve vinyl
chloride factories in Taiwan. 3472 male workers who had been employed for at
least one year from January 1, 1950 to December 31, 1991 were included in the
analysis. A total of 127 cohort members were identified as having died during
period 1985-1996 using Taiwan's National Mortality Registry. The completeness
of follow-up was 98.3%, and the total number of person-years at risk was 40371.0.
The results showed that the SMR for causes of death was 68.8 (95% C.I. = 57.3 -
81.8), indicating a possible “health — workers” effect. The SMR due to liver cancer
decreased with increasing age of first exposure to vinyl chloride monomer. Cancer
of digestive system and liver for those who were first exposed before 1970 also
had a higher SMR. The association was prominent for PVC workers first employed
before 1970 with SMRs of 242.8 in cancer of digestive system (95% C.I. = 135.8 -
400.6) and 549.7 in liver cancer (95% C.I. = 274.0 - 983.7). It is concluded that the
vinyl chloride workers may experience higher risk of developing cancer of
digestive system, especially liver cancer.
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