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CEI-OYNIZBU BT ANRANDE A, 1980 EE TE/KIETEE, S4B M IO EANSD
POIA-DOYNEEICBAYTEHAIN TR, NSO FANL, EEAER - £ETR— -5
W, GEPTBEFI—OyNOAOD4 303177286 ME (XU, 752 A KAV, 457,
FIUF AR D1970-1989 EOBAEHIIE A AT T BT S TR bDIZETI<DD THD,
7N 1990-94 FEOHRICBI DR - K& FRIZE T BE -T2 ko ThRELR.

KRWTIE 1 EREL.

BRI BN AT S 54: EIEDOHZRIT, AFUATBNTIZL.6:1 Thors, fhoEE

~

)

Bt S ERI999FE 11 RS
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BEaAsb: FANRRRIEEHSHEFOEE

F—OunNicBI AR EORT

~ J Peto et al, British Journal of Cancer (1999)79(3/4)

o B FE D ) 2 B T ANRANTIESTHI &
Hrahn, BHCBTDIEETEWIERFR I
EAEDBENREIZLDIDOI R EICE
HHDTHHIEERL TS, TOFERKRIL. 8
BHET UM HERICHDE T, BET
BAOBRENSDORFRENIEIDOCU S
T ERLETTHED (Peto et al, 1982), F7z, 3L
AEDBEN 30 EENL, AN TREL
7B THD, LT HAEICBTHFEE
DT, O A ODBRICBTH—FITHE
K72 —7 ANAMEEOBZISE THS. F
B BEEAE BICRTER THY, 0D, 1
EODR—IDFELEONY — Do, S8
MICEENEOSIFRODERO T EEEM TS
TEMTED, AFVRACBIT PR EOFE T D
EECE T ARSI REBEOXEEZ

HIR-MI 1940 ERBEEFNTHD, BiED

PR EDRIR RO —/132020 FHTTBD
EENTWS (Peto et al, 1995) . MERANZ, 7 AU
BT HRBEOEELZTHBEHMAIT1920
FEALHEEENTH, B —21i 2000 FLAFNC
730, TOHE i%i:%fﬁibi‘Fﬁ%ké’)&éﬂf
W5 (Price, 1997) . ¥V BB HRID 747
., AFYAD P BB AT LITEDNWT
B0 B ERIC ) SO EN RS
NETRTORTEEATHS (OPCS/HSE,
1995), Z<OHEEBNWTIL. P EREORIFER
WGERIL TVAEEHANCHEZE TES H—DOA
F AR ERNRER T -3 WEOHAD
FERTHDH. bNOLUIFNOA, 5%35 F
Blich/=53—0y/ B 5 R EOE 2T
BT 2D AFURABLIMD6 PEIDHEHE
KRS A DFE T RO M Z 5T Uiz,

® F—yE LU

36 Tety—1EHRI1999F 1188

TARTOI-Dy/GEEICBI S EEA DO
METRTORERICIBNABIUVERAIC
FBFETHL, HFR R (WHO) OF —5F N\ —
Z(La Vecchia et al, 1992) A3 Hi L7z, 741,
DipEH300 5 ALA LD A 0E1970-1992 FdH
BNITFNLARDSE 2s 57— % S EICIR
EUI2 A5 D1970-TLE 53 AFUREATY

01991 F DS ESEHDT—FLo>THE

MU T, 752 REFATUFITIONTE 1992 FE T,
RAV AFUT AL AL 1993 £ E T AF UL
1994 EFE TOF —FRFEA0f. TH 6 D EEE
BT AEEI—TY 3D A DD T2%% 5. 1990
FEOHI—0y /BT 5 BRI R EE T
DEGX%E HHBTENTID, N FT)—131970-1994
EDEERT—7EHLUTHEY. ChbELEDk,
4 2 1T T B 4348 (ICD) D 2 DR
7 BIREDS AN, S8 L TIE 163.012. 5
IR T 1631 ESN TNz,
1970-T4EMBIEEDS FTLOBF K53, B

- TR, 40-44 FRA5 80-84 L TD S T LD ‘
R AL T, s RA) (age-specific) FET-H

EIIHTUTZ. 40 I HENEIRICHIR L 72D,
By BN B R TR EDD TH TS

HIEEDN, e, HEEZIBITHAH0EN

BRI DT — AT ANRANMIEZ D TEahvn
HLINEWISTHHS (Peto et al, 1981) . F i
RO H YT, R OB R A DI D0,

@ HEHEFILL

SRR B LUV F R — RO RIE W BER
(log-linear) R 7> -5 )& GLIMZRWT,
1970-74 #5905 1985-89 4EE TD 5 DB FE K 53
CEDOFEHRB RN RGBS T HIEIEST
HEGHU7= (Decarli et al, 1987; Peto et al, 1995),

&1 I-OvNRT7HEICHITZEH 100,000 AM=DOREH A rOBHDERZEERKE LT,
ICXDERBE(FTETEROED ZDIRFEDE ZIHE 1990
= EDIBED40-44 BOBER|

EOE R TR S

E #& 1970-74 1975-79 1980-84 1985-89 1990-94 1k (%)

1FUR 0.33 062 069 1.05
ISR 0.68 087 1.08 1.36

Ry 062 0.60 0.79 0.93
157 0.74 0.75 0.98 1.14
A5V 0.84 1.13 1.71 2.02
ATA 0.63 0.69 0.97 1.17

NHY— 032 0.39 049 0.52

20 agea O PCHREOTEMELE
‘12 1i0g  (R2).1955FAETR—

* HREEAD

IR NI EEDF R IH>TEEZE L Ui
H3oC, BIAIE. 1885-1894 £ 10 ERIDWTH
HICAEEN. 1970-T4 D5 FERIORNC80-84 1%
THICU=#ET. 18904 4 41— (birth cohort)
{TE Y THNT= T OFE BRI, 1990 4ELAFTE
FIA AIRE R FTOIR—NTH S, 1945 &£ £ ED
R—NIBI2BHEOTF RSN EHE RN
E, BLN, FEEDIR-NEOBENAIZLS
FATHFE T FEZE (cumulative probability of dying)
(85 i) &, HFETEITERU i3k A T,
BOEHBOL B FC LB 1985-894F
ERICEEEL. BH ATERL T, 1985-89FED
A DEPSEERERBR & F 1 (standard actuarial
methods) {Zdk>TEH U, 1990-2029 FDRD
BB A D T RENL, 1970-1989 EDF—HD
EH2—b (age-cohort) SHTICETNT, & EH
TEE U T OLOE RN, 1990 FEDIE
DEBEFTCRETFHFRCEELETEINES
TRELZ. CORZOHMOFT —#1%. 752 X
EF T AITDNTIE1990-92 4, RV, AFUF
AA R 1990-93 48, AFUZENH Y13 1990-
94 EMFH RIRE TH o7z, 1990 FE LEO TR
VPRI, T (interpolation) 1ok >TE L
o BIZIE. 1990-92 FEIHBIT 5 50-54 BED T T
20 BHOEFEDH RMEIZ1939ET. 20V
I E SN IR —RDINT A—&—t. 1940 4
AER—RD0.8 7521935 FED0.2 & IHEE
B THoIz, RAAMD T RIODIZ, 1950 4F £ 4
TA—hORIIEAS AFET FRIE, 1945 48 4 rk—

.14 +129 FOEIX. S0%D72NbD
;gg ng HRESh. FhBOE
1.35 +114 FER—PDORTERIIZE
0.70 +118 Lizhol=,
1985-1989 FE DT,
AFVADH R Iz & 55

T D 74%(2,886/3,916) HifafEnbDEMEIH
7= (Health and Safety Commission, 1997) . (1986-
1991 EDHREIZIZH DL Ea—Id &4
HIRDOBHICE RSN TATHICD OI—)LD
BETI IO PR RSB INBIE 5T
UT, LoD BRLgir I HI B T &I B Bz
K0, 55%DHISEBETICD 16310 4EEN 7 (0
PCS/HSE, 1995). 15%VIBH, 5% XMEHE. 21%
EMMOF/IIE T TERND AL 4%ITES T
IENREL) ZOBIEL. M EFIEOEE O R,
1990-94 FiZi3 62% (3,308/5,352) iDL 7=,
AFVRADFECBRFICBIT A RHERECRE
ZEAFRT S D7D DMLY E AT 2 (enqui-
ries) 131993 ENEOHITIE TL (Office for
National Statics, 1996) . ZDX S/ BEDRE R
THo LB EIC ] OFES A F g
BEOBDRBEZF DL, FHUTKHIEL TERALAS
B SNENI S EIN A ROBIEL-5 LT,
(REFOLIL) 1992 F D255 (24%) 51994 4
D603 (49%) 178 M7= (Health and Safety
Commission, 1997),1990 4 LAREDEERIFET
BETFHRCEE LR TZH o TEITNY
A ZDBEALZEBOIH-DI21990-94 £ D1
FUADMIREH /DT 1515015 0.84 (0.62/
0.74)#F U7z (¥£2),

® ER

#1113, 7hEOBEOEMIEUE BT IR
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BEaAVb: PANAMEEEHCAEAODE

%2 1990EMBDA0-44 . 45-84 HOBUOBBN AT OBRRES LUTAE

1970-89 DT —%IC

. s WY BER+ b
B & L 40-44%% 45-84%% EFNOBESORIFN
el FilE B FE x2(16 d.f.) (P)
AFUZ 1990-94 45 46.5* 2302 2407 14.2 {0.58)
TTUR 1990-92 39 454 1,596 1,724 9.3 (0.90)
RAy 1990-93 46 482 2,457 2,324 18.7 (0.28)
AT 1990-93 39 46.1 2,192 2,079 25.9 (0.06)
A5 1990-92 1 . 135 669 695 24.4 (0.08)
24 1990-93 4 5.8 252 250 15.4 (0.43)
AVAU—  1990-94 14 6.4 204 207 148 {0.64)
£ & 199 211 9,672 9,686

* 1990-94FEN/FUADFREX T —H LU HEI THN D BFHROEREICLH>T0B4ERUTHD,

DIEFIZERL TN, 1970-74 S OBARDRIZA
FUYRENHTU— (100,000 A E70D0.3) T &M
13A5247(0.8), 752 2(0.7) A&7 (0.7) T
BHolz. NigR LRSS TN TOMETRESNZ
(AFIT D+68%MEAFVAD +264%FE T) . 1990
A DU BEDBIE, N V03074725 42,4
TAMDHEIX1.1&1. 4D THo7z.
BETEOEBIR-NMIR ORI LICE
KL THD, 1945 e N BHROTRIEN
R BT (FET) 3218901945 ED& A4
HR—R T EDBIRE A AT LB T IS N BT
e AR L TS, T RICE > TR IE SN =8
FEYAZE. & EEDR—NTEORFER (kD
o) $31985-89 DL RERU T, FEN
BT AN =R —b N T AT —{TIE
HFIL TOBEAR ELT-. R IR — N OB &
HEAEICBOYTEZYTHO IR WD BRE
B, BAESE S EOH BT SERT252DEE X
HENDOIEDT P2 DR E RTV> P=0.05)
T TIADY 3 (P=0.9) o (FUTD25.9(P
=0.06) DEEF T RIFTHo= (16 d.f.). BB
WURY%EZIT B0 BEAEDBIIBNWTR
HEFD (1945 4F) HEEIR—NThoiz, 1945 F
WA FN B RO AL ST AERT

BRI, 752 AH0.58%. RAYHI0.31%. 15

V7 H0.35%. 525 %30.44%. A1 A7R0.69%,
AFYRP0.69%, N HI—830.10%TdH ol

38 RELUI—EEI1999F11RS

® 1950 FFIENDEEIND
BHOIFETE

195048 4 £ R — RO BHEQHE —DT — 13,
1990 4E LAIED 40-44 BRI BIF BFET- /21T T Be
HEIn7 -3 R2IIBNT, 1945 FBX
1950 4F 4 4F IR —hDORIIFE THDHENDR
FIzEATRIME il T, Jinkd. 24 G
199, FH211) BXUN HU—GE1- 14, F
H5.4) UADORE TEEAEE LN TNOA fF
KO- HE T HTHDIC, 1945 55051950
FEE TR —NIFZEOR (DYRY) TRETS

bOERE L 20T —FE £EBLOEI—

O /3D 6 MERBNTIOZENBBELEFIELN
ZERRBL TS, W RDFET-EKIZ N )T
ONTIRE U shor, 1950 A FNDNT

V=B MEDUAIL, BEHL1945 EEEFENLD

BHAEBITEWA, DTN 14 DFET-LARV1950
4 4 R N TR E IR OB 5 T W AR AT AE
TH5. '

& ED1955 FEAEER—NI AFUADH
JER kT — o8] & HEAN L HEE 2R WT
(Peto et al, 1995). 1950 Ik—FDED50%
BETHBOEE LT, TN LA D EF 2R —
NOFET I H LI o7, TD 1955 4 B A&
FHO BT DN TORITSNIZNE B RK

23 1045-50FE4AFhOBUOEEMENAUR IS LY 1955 E a1 EE N OB HOIEA

ICEBTETOFRIE

P 1945-50 FICEFNIZBIEED 2015-198FICHH 3 1995-29FICHIF 3

' BIREAATECDEEY Y (%) FEFECH FLEDEE
AFUR 0.69 1,750 48,100
TIUR 058 1,550 45,000
Ry 0.31 1,370 38,900
157 0.35 940 25300
IS4 1.39 930 25,300
ZA R 0.44 160 . 4600
& &

FEBLN1955 LI AN O BIEOTE DR
W 2020 FEETOFHRFETEITH T e &y

B250, e BoE- R, HE S T35 —
FIEFEURN1955 E DRI A SN BT
TRHLGNTWRWIZIRZETET EAENST
&b A3,

® 1900FLIBOEARFTRETR
A

BEOEFIIA DS RO T EOTF RN,
WE20EMICOSH R EOZE Lo RO
ROFZDIZ, BEEIIETICB R FEMEINS0E
L3, bbnd#hwx. 1970-89 D
M D<bNONOFEER. L7238 n
SRRETERLINTG B0, IR —I i
SEOER (1990-94 ) OF —FEBRAN LUz &
205 RIOEE. FED 1990 4 LIED45-84
BOBEHEDORENAN LD T OBRERETH
FERL Tng, S, BB TEEIDH
RILTHD (ETXEA)  BERETRIEOEE
IHFEALE—BL TS (#1529,672, TH19,686) .

213, 1989 FEF TOFI—1Tw /D 6 MEIT
BIFBFEORESAICIAIETOBEERBL
V2029 FFTOFRFEERL TS NZEALED

- EIZENT PRENIE 21X 2015- 1988780
TED, (E—T8F) AFVATIRER 1,750, 752

AH3L,550. R1Y41940, AF)T 03940, 45>

F 930, R ZhT160 DIET-TH ol ZDHFT

6,700 ' 190,200

DERORAEMIIRIITENLHY. HEICHT
2. 1945-50E EFENOBE M RETIEEIX
7.2015-19 EOFHTOE —7EEIC BT ERTE

173K, 1995-2029 £ D35 4R IO KIRE S AFET-D

GEHEAERL TS, FEI—Ow)ND 6 B EOTH]
IN=AEHT190,000 TdhB,

® BRAALPRBOEDER

S TR AMC 5338 (ICD 163) SH7=fhiod
REIEZDFHECOEE . BLU, B A3
NP R BORAISIE. SEICBYTHY Bl
TASNBLARN, AFUZABNTIX, 1986-
91 EEDRIDB D P IZ LB FET=D55%73163
SN 163 AN 2HD89%
(2,447/2,745) /T E EDRB D RS SN THY, %
DI fz @& fRi Lk Sz (OPCS/HSE,
1995) . FNWZ ., AFURADENARBDE X
DR, H B LT T RO A EFE 7L
BRI~ THD. B EIMESADFTR TR (D
BEINER) #9162%(0.89/0.55 M55 T5, Ll
a5, 750 BT ICD 16314 %Eah
TERIEOB SR TCOY > TN TNT0%ETT
M VEa—ic&ko T, i/ (definite) . BFH
<{probable). AT HEMEABS (possible) K ET
HHEINTNS (57 %L KR, £, BES
L13%INTFREHE DB D)  FBDD 30 %13, DA

- ATHBEEN T, FUEBLDOR OB T 7

SR BITBR ORI KRB LA TO

ROt 5 (ERIVETIAS 39




Rfarsb: FAANRRRIEZHHMEFOINE

SFUZR 75%M 163 TSN THY, FES AT T2
( yggax;oo) EER TR (%) F st o Bz BEOD L #843.0.93 (0.70/0.75) TH BT
bod I %ML TV (Brochard et al, 1995). #1H 16O
30 0.5 SHEOF Y OERS DR FE SRR (BRAL)
> o RIEE THEM, AFVRACBITH 1631
15 0.2
" = T 1 g;éﬂ ““r.* T T 1
40 60 B8O 100 1880 1900 1920 1940 1960
piAwg=a: HEE
L= HEFTHEE (%) FEE HETETHEE (%)
40+ (X100,000) 0.7 40+ (X100,000) o077 ’
35 0.6 : 35 0.6
0 0.5 / 3 0.5
25 a 0.4 25 0.4
20 i 0.3 2 0.3 . &
15 0.2 15 02 ‘/'
10 glél_."ff. L T 1 10 ] 8:(‘;I “"l“ 1 D B 1
40 60 80 100 -1880 1900 1920 1940 1960 40 60 80 100 1880 1900 1920 1940 1960
T F 45 FECER HF
NV HU— 157
FTE EEFTHER (%) FEEE EEFTHER (%)
0 (x100,000) 07 407 (x100,000) 07
0.6 0.6
0.5 0.5
0.4 0.4
0.3 0.3
0.2 0.2 M"".
ol -
M"‘.‘.‘ (()).é T =t b?“‘—.f."“ 1 * 1 O'-l T H.‘l-. M T T 1
40 60 80 100 1880 1900 1920 1940 1960 40 60 80 100 1880 1900 1920 1940 1960
SEC HE U FE %3
(x100,000) SEEFRTCER (%) TR HEFLTRER (%)
40 0.7 401 (X100,000) 0.7
35 0.6 0.6
30 0.5 0.5
25 0.4 0.4
20 0.3 0.3
15 0.2 #/ 0.2 .
e AL ol ol
40 60 80 100 1880 1800 1920 1940 1960 40 60 80 100 1880 1900 1920 1940 1960

w3

EE

plAame=a

EF

1 3-Ovy7 HPEOBHEORBRIMAFECEOFRS LUEFIR~FTHOBR
1945 EEFNOBMOEENACIZFARTES LU 1890- 1945 FOROEESFD
K- EORENAICEZEERTRER (85 RET OREICLZHTERAD)

40 RERS—ERIQENAS

2 EI—D:W\"G NEOBHOERMBENAFELOSAE(19898FT) EDRIRE A AT
HIUTFRIE(1990-2029) EoTaESNT
- FETED1970
TSR By N s
1800+ ERETH 18007 ERE zﬁjﬁii&}ut
1350 / \ 1350 ’/lh- bf:‘; ;fj}i
9007 / 900 & \\_ DR A RE
B0 4501 H,,»"/ : a0z
A N i . & B
1870 1980 199(;]5 220; 2010 2020 2030 1970 1980 1990 2000 2010 2020 2030 \T575 2D
FE HMEUE L BB T)

P 19VF R BFOT

1800 EEFTEH 1000 fﬁﬁaﬁﬁtﬁl“ S5 ADEDE
*1350- \ 750 -\ 20%9D, 7%
900 500 HH FEF100,
a0l S siode 000 % 720%70.3
e ' . - | FO. ST

1970 1980 1990 2000 2010 2020 2030 1970 1980 1990 2000 2010 2020 2030 NS0, R
FELE  Er& 1. 2OEE

A5y = B TIREA

1000- ERFEEH 1801 ERE FV 2D g JE A3

. ,

750 135+ ' ﬁ%@fl&ﬁf 19
5001 50 P 70 FL kD&
- " BEicBNTE

B0 e 5 LAEBELNZE
19;:15;80 1990 2000 2010 2020 2030 1970 1980 1990 2000 2010 2020 20 EARLTNG.

00 2010 2020 2030 .

ant.2 Fe e m;ﬁbmﬂpzaiﬁ

R BB

KiZWRATE

R e IO A DR (55%) A5 L0 M

HLNII, FHTH BT, 75 B 58
Mo EEIC L2 T EBOG L. WESAD
FET-RD127% (0.70/0.55)17750, 75 A H
IBBRTE (1998 ) DB O H E LB T
1,000 RBREE—IFHTIE 2,000 0S4
2%,

AFVAD11%BE LTI AT BNT163

RSN BT OB T O30%H K IET

WEAnE S EIR TR, 1970 ELRIFEAEE
W75 ZAD LR RENSARBAFIUZO R
& Ao TWAIEDE I/ bL NN,

IR, B — RIS AR T EENS
FBACEL TR INIEBEEI—ILSEH R
DREEEGCE-S T, LOBERS TIIE ML, &
FEH T T L0, RE R HERIChES
IOy N BT D5 £ RICKEREERL
TWW% (Peto et al, 1994) .

ZDEIT, B EFENTMIEN AL EROH K
MEIC L DFE1C RED NI TERWRIEED
FHET 2. AFVRETS ADED 1970-74 i
BIHLEOE - BBI 1970 ELED LR E
DBASSAER. Dt B IR 2
BOFIEOHEIZL DD TH DN BIEI AL

Rt H—MEIGOETIAS 41




i IEO RO RO MR -7 thOHE

LTI AETERN RY AFUT A1
BT B2 EOE RO ML, 752 ACH
VAOEERILTH, 1970-74 FEi2BT50.5-0.7
O T DE R ERE(L (FE1) FA11990-94 1T
1.1-1.41T LR L TB, AFURET T AT DN
T EWRU RS b s mT e s BapE s Al i IED
HECROBEOEBRICETET —FREFEELRN
723, O FI—0w /58 EIT BT 2 BB AN
3B H ORI T T BT DO
THBEREL. HEEOHEAETRITSICDH
7=o T hhbhizZ DR ISNWENWE—TH
BERBLUIM, AT LB K THAD,

® T Hhvav

IO\ hZ @ TD 1945-50 F B30I AE
FNEBEICBITRPREOREICENEEER
VI S @ TR AL21960., 1970848
WZBITBT ARAME AOLEBOD KR TH S,
BN ES DB 7 AN AN R A B131970
R ETE - L. 19804E £ THA800,000
TR UL B AT, 1993 £ E T2 100,000 >
ITE TR LI (Buropean Commission, 1996).
BRATHEL<ENFRBEIR TN, CORIZT ANA
M A G ORLE TRRICHL TEfTah Tholz
B, FDIARELFHOME AL EODI R ER
BT, S<OE L ITBWTEE LEEIN:
WEFICESN T 70V F A - 7 AN AN
FNERBNAOMOI—Oy NEERIIBWTIE
KB RSN TED, EFELEBESOERE
FBAAEER IV OINIDEAAT VT4
RV (T ANAR) DR BOBREIZORA-T
W5, LN O PRI 1955 £ BRI EEN
=B EEEDIRA-A 1980, 1990 FRITH
137 ANZANMREL, FEHSMTRNEENZ
S RBOTHHEET B,

1970 4T, Z0A—Dw NFEED/OT RS
A O BERE LT AIEEE AL, TXTOT
2 T4R— VR (T ANAN) O FEBIOEMZ
2 L9 HECHESH1993 FLABRFELL Thb.

42 Ret5—-1EI1999FT1AS

Raxb: ZANAREEEHSSHROHE

WHOOE B L E & 2 5 (IPCS) DEMRK

FBBEM, VI AINTBINERESNBRET

1373V FE52 F U7 (International Programme
on Chemical Safety, 1998).9 203w/ \##
E(F oY= T4 TI AR A
FUT A Tz AT L—F o ATR)
BT TIHEWDEEDOT ANAPDOEEAET
RTOFRERIEL, 1 FIADRZHEERER
(HSC) bR BRI 2R R U7 BEALE DI FEE
. TR TORIBOT AN ANSAS Ak W B
DO F B ERITIEERBODTNREH, £2TD
M EOFR RIS IVIE 5L THENE
SOZBEL TRAVRDO AR —BAFTE S %, Cullen
(19984, ZUVH AR, 7= & AT BV REDS,
F ST AV IMZNI DN DT NE
IENAL FOFDMNLHE IR EE R TN
i B RA PR KEOFERFERTHS
EHER OV TS, — 5, McDonald & DR
5 (1997) 1. $like (pure) I8V INTED
T ERIEN P R EITD TN Ernd E
BL TS, WDONOE NS IR E 872 8E P
EFEBON TR, ZUVZ IV DBITRTEL
S EE DTN THD. IZEAE DR RRE
BORETBHELDB /N (particles) IZDWTD
BOTHY, MOE BT LM EOT TR
D) F A )V #EAL (clearance) IZL > TiAH
AST=bDIEoTUE . mdid s w2 (Quebec)
DI IShILBIRE g @i g RN E
F-7- (Liddell et al, 1997; McDonald et al, 1997)
B Bs AR % o B RE OB L iz Bz 1:4
THoRN EEFIL38OF FEDFIEALEN
EFARDR AL SBOTHY, 30,000 77 parti-
cles/foot’-years—Z31d 80fibre/mPP D 104 (D
BB LRHF ThDEIND—RMOBEIIFE
FEETHD, EEEH OV, ZOAFR—NIBT
ZEERI (dose-specific) flids A A, Bl
HBE LD I BT E WIS AN I8N
B EDUAIE kY % @87 (Dement et al,
1983a, b; McDonald et al, 1983) 0%, JEHIC
Eofz. LUIRDS, r Ny 7 OFh LI BT %
I K e particles DFFEAS, #4721 X DM

DEFNIZFBERE THol-nEDHEH B Tl
W (Doll and Peto, 1985), £&104m-1004m
F7ZITERR0.02 nm-0.2 um DFFEDHE KD, %
BEODURZCH T 2B EZERINSNTES
T Eie, R —MEOBE RIS A AT BE
U2 AN S B B REODIB I LR DA 24l
B, D72 ER NI O ~F B DA EC
EEH5DhbL NN, :

H O DR ED 1ICD I—RAVA-T

DI HRDIR TS 2o T, L RO -

MCEBH G E T2 EIT RS
FETHRBORNFEBORASNTUEST
WA R THD, fyEitA (ICD 163)
ICRDFET R H BT E 2% 2 2ol 1989
FEFTOEMIR—IOEADFEE BIU1990
FELROBRMETFRBEOMO—F. @k
25 FMCHELH TR RETAHDIZICD 16378
RIS DFETI A INT=EERBL TWEH, 1
FVREBRNTIBIBE A O b ERICES
B B OWT —FIIFEEL T, fO#E
TIXT 5> AHHE— B YRS hDF — 45
fTENTWBETH DN, ZOT77 ADFEIIE
W2 HEEH 2T A2 & (178 DHairh f7 R
ICEBIET-E 163 I SN 150 DFRT-DH)
DFE) . e, BRI BBEEDZNIZFRBED
o1 fEBl 97N — L CUvak s (Brochard et al, 1995),
LMo T, 75 R a—ny) SFEEEICBET
DMES AT DR EBOLEN, — KT
WEER LI TWEHE Y SR EESN TN,
RILOMES AR LD T ODEDOEEH
BTN (AFURTI% 7TV ATH
30%) . COEFTH RBEORIEKTEHIEC
Fo T RMBEAD, IHEOE->THIEEINZE
ORI 4 H TEEL0omI—0y )/ GEE
DOBHEITBNT EHEITOW T RS AL T
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First Compensation
Claim By Power
Plant Asbestos
Victim
By Akio Shiraishi
Ehime Forum for Labor

Accident and Qccupational
Disease Victims

On March 3, some 100 people,
including workers, researchers
and OSH activists interested in
asbestos hazards and
pneumoconiosis, participated in a

solidarity meeting for the
survivors of a  malignant
mesotelioma victim in

Matsuyama, one of the major
cities of Shikoku, in the western
part of the Japanese archipelago.

The survivors have been
struggling with the Shikoku
Electric Power Company Co.
(SEPCO) to get  damage
compensation for the victim who
died of this work-induced tumor.
Malignant mesotelioma is known
as specifically resulting from
asbestos exposure. The victim,
Kazuo Asai, had worked at the
SEPCO thermal power plant in
Saijo. The company is virtuslly
the only large industry in, and
economically dominates the more
or less rural community. The
solidarity meeting was held to
encourage the survivors and to
bring this case to the attention of
local workers and citizens.

There are several reasons why
the case has attracted public
attention.

Firstly, it is actually the only
case that involves asbhestos
exposure at power plants since
medical professionals lack
adequate knowledge of the
hazards of asbestos, and are
unacquainted with the official
compensation system. Similarly,
workers and their employers often
do not have sufficient knowledge
of the problem.

Secondly, Dr. Yasunosuke
Suzuki of Mt. Sinai Medical School
(New York, US), a distinguished

pathologist who has examined
more than 6,000 cases of
asbestos-related diseases, came
to give evidence on behalf of the
plaintiff in order to oppose the
most persuasive arguments of
SEPCO, who deny any
responsibility. . )
Under  the government’s
compensation scheme, workers
with diseases due to asbestos
exposure may be certified to
receive benefits for medical
expenditure, lost earnings, and
other expenses. And if the victims
died of any asbestos-related
causes, their bereaved relatives
also can  receive  survivorg'
compensation  benefits.  The
Ministry of Labor established the
certification criteria as early as
1978. Few victims, however, have
received these benefits, As for this
case, the victim died in 1984 and
the last doctor whom he consulted
found him to be suffering from
malignant mesothelioma, and
explained to his family that it had
been induced by asbestos.
Nevertheless, the doctor and the
surviving family members had not
taken any steps toward getting
compensation, and five years had
passed before the survivors made
a call to the asbestos hotline
organized by a local OSH center,
the Ehime Forum for Labor
Accident and Occupational
Disease Victims (EFLAQODYV). The
delay meant that the date for a
valid application had expired.
This story demonstrates that
although the official compensation
scheme exists, many victims
remain undiscovered. This is
mainly because the people
involved in these cases do not
have adequate understanding
about the compensation system.

Two major issues figure in the
litigation proceedings:

1) the autopsy observations on
‘the victim from a university
indicate primary lung cancer,
which apparently contradicts
the diagnosis provided by the
last attending doctor; and

2) SEPCO denies his exposure to
asbestos in their sites.

Dr. Suzuki made full use of his
rich experience in demonstrating
to the jury—who were virtual
laymen as regards medical
science~-his valid pathological
arguments to skillfully and vividly
explain  how to examine
pathological  specimens and
identify pathogenic mechanisms.
In addition, he indicated many
cases of asbestos exposure
observed in US power plants and
criticized  Japanese  medical
professionals for their poor
understanding about the health
effects of asbestos.

The solidarity meeting of
March 3 included a report about
the lawsuit in question, followed
by a special lecture by Dr. Suzuki,
who talked about asbestos
pollution and health hazards in
the US. Another report was given
about a case of asbestosis in a
Yokosuka shipyard, which had
ended with a favorable out-of-
court settlement. This positive
result surely had an encouraging
impact on the victim's survivors
and their attorneys. We hope to
present more good news on this
case in the near future.

Garbage
incinerators: The
Most Important
Dioxin Source

" by Akihiko Kataoka
Kansai occupational Safety and
Heaith Center

In Japan, the garbage collected
is largely incinerated for disposal.
There are about 2,000
incinerators for city garbage and
about 10,000 incinerators for
industrial wastes, accounting for
roughly 70% of the overall garbage
incinerators in the world today. In
recent years, dioxin released from -
these garbage incinerators raised
keen public concern about
environmental pollution. At the
same time, the health hazards for
incinerator workers are causing
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concern. Among the numerous
incinerators, one that has
operated in Nose, Osaka since
1988 has caused some of the
heaviest poilution. In fact, almost
180ngTEQ/Nm3 and 2,
700pgTEQ/g of dioxin were
detected in the emission gas from
the incinerator in a farm and high
school respectively. As a result,
the incinerator stopped operation
in June 1997, and it will be
subject to decommissioning in the
near future.

In 1998, the Ministry of Health
and Welfare (MOHW) conducted a
field investigation, and abserved
extraordinarily high concentra-
tions of polychlorinated-dibenzo-p-
dixins (PCDDs); 320ngTEQ/g in
the fly ash in the electric ash
collector, 1500ngTEQ/g in the
deposit  inside the ash
solidification, 120,000ngTEQ/g in
the sediment at the bottom of the
chimney and 130,0000gTEQ/ in
the residual water in the open-
“type cooling tower.

The MOHW found that the
PCDDs had resulted from
imperfect combustion in the
incinerator that had not secured
steady burning above 800°C, and

contained emission gas with a.

high content of carbon monoxide.
Also it identified another source in
the inlet of the electric ash
collector, where the temperature
had been as high as 320-330°C.
In addifion to the released
emission gas, PCDD’s were
carried out together with the
droplets splashed from the cooling
tower where the cooling water
containing the hazardous
substances was air-cooled. The
droplets fell on the soil around the

tower and in the neighborhood of .

the site.

Hazardous, but not sufficiently
hazardous?

Naturally, great concern about
the health hazard for the workers

was raised. Immediately after the:

results were released, the
Ministry of Labor (MOL) sampled
blood from 92 workers (88 male
and 4 female) who had worked or
were working there to analyze
their PCDD contents (The
analysis was commissioned to
Okametric Inc. Germany). The
mean value was 84.8pgl-TEQ/g-
fat, with the maximuym value of
805.8pgl-TEQ/g-fat. Although it
admitted that the values were
higher than those for the general

54 RELI-IHIMINIESAS

population, the MOL concluded
that there were no findings
sufficient to provide evidence that
the pollution level may cause
health hazards. To justify the
conclusion, the MOL said that the
observed PCDD content in- the
blocd did not achieve the
carcinogenic levels for any sites
referred to in overseas published
literature, and that it did not
attain either the health hazard
level beyond which health
hazards including dermatological
disorders are induced. Also, the
MOL denied the association of the
dioxin exposure with a reduction
of some immunological functions
(PHA stimulation reaction) or
unaccounted-for pigmental spots
observed in the  workers.
According to the MOL, this
association has not yet been
established. (The MOL
recommended that workers with a
high dioxin content in their blood
should be monitored for a
potential deterioration in health
conditions). Despite the MOL's
negative position on dioxin
damages, two retired workers
filed their victim certification
application with their local Labor
Standards Inspection Office.

Two workers questionad the
poor control of dioxin pollution
Katsuo Hatanaka (61) was
employed in the garbage
treatment facility in 1989 and
assigned to handling ~ bulky
wastes. Then he worked in the
process where fly ash and cement
were mixed for solidification for
six years before the incinerator
was temporarily closed. He said
that he had worked without any
dust mask in the heavily dusty
environment, and that the
window from which contaminated
mist flew from the open-type
cooling tower into the room was
left open during the work. He
developed black dermatitis known
as "chloro-acne" in the head and
darkish pigmentation on the legs.

- Another independent medical

checkup detected 331pg/g-fat of
PCDDs in his blood.

Mitsuo Takeoka (68) worked
there for about 7 years between
April 1988 when the incinerator
began its operation and February
1995, and he was working in the
crane used for lifting garbage. In
1994 he felt discomfort in the
bowels and began to regularly
consult physicians. In February

1995, he gave up his work on
hospitalization for thoracic illness.
Later he suffered colon and
rectum cancers in the spring of
1996 and 1998 respectively.
Again, the . independent

examination detected 257pg/g-fat

of PCDDs in his blood.

A series of surveys and
examinations have proved their
exposure to high concentration of
PCDDs, and what kind of
decision the Labor Standards
Inspection Office will make on the

applications has attracted -

attention around the country.
JOSHRC also will continue to
support their struggle.

Possible way to dioxin-free
workplace

In March 1999, the All Japan
Prefectural and Municipal
Workers' Union released the
results of their survey on blood
PCDD contents of people working
with three municipal garbage
incinerators. Fortunately the
survey showed that  the
incinerator workers had a mean
PCCD . content (11-54pg/g-fat)
virtually identical to that of the
control group (11-49pg/g-fat). The
incinerator workers in all the
three incinerators, however, had a
higher content of 1, 2, 3, 4, 6, 7,8-
benzofuran heptachloride in the
blood than the control group,
which seemed to be due to the
intake of incineration ash and fly
ash.

Less exposure of the examined
workers to PCCDs is partially
explained by the fact that the
incinerators involved are apt to
produce less PCCDs. Another
important contributor to reduced
pollution is the labor union's
continued commitment to workers
health by urging the authorities to
provide adequate OS&H steps
and individual protective
equipment, including  airline
masks and dust respirators.

The outcome of the labor
union's investigation suggest that
it is necessary to ensure that all
the workers use airline masks or
other protective equipment, and
to refurbish incinerators in such a
way as to produce less PCCDs.
And beyond these practical
measures, we should seek a shift
from the current incinerator-
reliant garbage treatment to some
incinerator-free garbage disposal
and a reduction in the amount of
garbage itself.
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