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Abstract :  To investigate the risks of developing asbestos-related diseases, we con-
ducted a historical cohort study on 249 ship repair workers (90 laggers and 159 boiler
repairers) in a single refitting shipyard in Yokosuka city, Japan. We successfully identified
the vital status of 87 (96.7 %) laggers and 150 (94.3 %) boiler repairers, and, of these, 49
(56.3 %) and 65 (43.3 %) died, respectively, during the follow-up period from 1947 till the
end of 1996. Our in-person interviews with some of the subjects clarified that asbestos
exposure was considered to be substantially high in the 1950-60 s, decreased thereafter
gradually but remained till the end of 1979 in the shipyard. The laggers, who had handled
asbestos materials directly, showed a significantly elevated SMR (Standardized Mortality
Ratio) of 2.8 [95 % C.I. (Confidence Interval) : _1.1—6.5] for lung cancer. The magnitude
of the risk developing the cancer was greater after considering a 20-year latency (SMR=
3.4). Pancreatic cancer also yielded a greater SMR than unity (5.2, 90 % C.I.:1.4-16.9)
in the 20-year latency group. Four laggers died from asbestosis. The boiler repairers, who
had many chances for secondary exposure to asbestos and a few for direct exposure,
showed no elevation of the SMR of lung cancer in either the overall group or the group after
a 20-year latency. One boiler repairer died from mesothelioma and four from asbestosis.
We were able to interview 71 among 85 living retired workers. Forty-three (60.6 %) of
them had been diagnosed to have asbestosis by physicians. The prevalence of the subjects
having asbestosis and working for 180 months and more was significantly higher than that
among those working for a shorter period after adjusting the different distributions of ages
and smoking habits. These results suggested that asbestos exposure in the refitting
shipyard causally related to some types of malignant neoplasms among the deceased and to
respiratory symptoms among the living retired workers.

(z3EzE. ] Nara Med. Ass. 50, 183~195, 1999)
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Table 1. Demographic characteristics of the study subjects by job category

Laggers Boiler repairers
Subjects enrolled 90 159
:E?Jizcetjt?ggse vital status and retirement date from the job 2 ( 2.2%) 3 (1.9%)
Subjects whose vital status not identified but retirement 1¢1.1% 6 ( 3.8%)

date from the job identified

Subjects whose vital status identified
Deceased subjects

Contributors to person-years

Total person-years of observation

For contributors to person-years
Age when assigned to the job
Total years working at the job till the end of 1979
Years of follow-up

Potential subjects for interview

Subjects interviewed successfully

Prevalence of current smokers

Prevalence of ex-smokers

Prevalence of ever smokers testified by relatives

Estimated prevalence of smokers among the contributors to

person-years

87 (96.7%)"
49 (56.3%)?
88 (97.8%)V

150 (94.3%)"
65 (43.3%)?
156 (98.1%)"

2,623 4.683
Mean SD Mean SD
36.8 10.4 33.5 10.1
10.9 9.1 12.7 9.7
30.3 11.4 30.3 12.7
Alive Deceased Alive Deceased
27 41 58 56

23 (85.2%) 32 (78.0%)
6 (26.1%)¥ — 17 (35.4%)¥ -
15 (65.2%)¥ — 22 (45.8%)® -

— 23 (71.9%)® — 43 (87.8%)®

80.5%" 84.0%%

48 (82.8%) 49 (87.5%)

D percentage among the subjects enrolled

2 percentage among the subjects whose vital status identified

¥ percentage among the subjects successfully interviewed

9 (€0.26+0.652) X (88—49) +(0.719x49))/88 and ((0.354+0.458) X (156—65)+ (0.878X65))/156 for the laggers and

boiler repairers, respectively.
—: data not obtained
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Table 2. Cause-specific SMRs for laggers for overall and subgroups by the period of latency

Rubrics of ICD 9 Underlying cause of death

(2,623 person-years)

Overall 20-year latency

(1,010 person-years)

Obs” Ex®» SMR 95% C.1® Obs Ex SMR 95%C.
All causes 499 40.3 1.2 0.9- 1.6 38 27.5 1.4 1.0- 1.9
011 Tuberculosis 0 1.2 0.0 0.0- 3.1 0 0.4 0.0 0.0- 8.8
140-208 Malignant neoplasms 15 10.5 1.4 0.8- 2.4 11 7.4 1.5 0.8- 2.7
150 Esophagus 1 0.5 1.9 0.1-11.1 1 0.4 2.7 0.1- 15.8
151 Stomach 5 3.6 1.4 0.6- 3.3 2 2.3 0.9 0.2- 3.2
154 Rectum® 1 0.4 2.5 0.1- 14.3 0 0.3 0.0 0.0- 12.7
155 Liver 0 1.2 0.0 0.0- 3.2 0 0.8 0.0 0.0- 4.7
157 Pancreas 2 0.5 3.9 0.7- 14.4 2 0.4 5.2 0.9-19.0
162 Trachea, bronchus and lung 5 1.8 2.8 1.1- 6.5 5 1.5 3.4 1.4- 8.1
163 Pleura 0 0.0 0.0 0.0-289.5 0 0.0 0.0 0.0-376.4
158 Peritoneum 0 0.0 0.0 0.0-121.4 0 0.0 0.0 0.0-313.7
185 Prostate 1 0.2 4.4 0.2- 25.1 1 0.2 5.0 0.3-28.5
183 Urinary bladder 0 0.2 0.0 0.0- 22.8 0 0.1 0.0 0.0- 28.7
200-208 Leukemias 0 0.2 0.0 0.0-20.9 0 0.1 0.0 0.0- 32.1
390-398, 410-429 Heart diseases 9 6.1 1.5 0.7- 2.9 9 4.6 2.0 0.9- 3.7
430-438 Cerebrovascular diseases 5 8.6 0.6 0.2- 1.4 3 5.7 0.5 0.1- 1.6
460-519 N.M.R.D.® 11 4.0 2.8 1.4~ 5.0 10 3.2 3.1 1.6- 5.7
480-487 Pneumonia 3 2.3 1.3 0.4~ 3.9 3 1.9 1.6 0.4- 4.6
493 Asthma 0 0.5 0.0 0.0- 8.3 0 0.3 0.0 0.0-12.9
501 Asbestosis 4 0.0 133.3 45.5-343.6 4 0.0 153.9 52.5-396.4

Y observed deaths, ? expected deaths, ¥ 95% confidence interval, ¥ Rectum, rectosigmoid junction and anus, ® Of the
49 deaths, nine are omitted in the table because their causes of death had apparently no relation to asbestos
exposure. © Non-malignant respiratory diseases include pneumonia, asthma, asbestosis and the diseases not listed
here : one case with chronic bronchitis, one respiratory failure, one atypical mycobacterial disease and one idiopathic

interstitial pneumonia.
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Table 3. Cause-specific SMRs for boiler repairers overall and subgroups by the period of latency

(4,683 person-years)

Rubrics of ICD 9 Underlying cause of death

Overall 20-year latency

(1,923 person-years)

Obs? Ex?» SMR 95% C.1» Obs Ex SMR 95%C.L
All causes 65% 52.7 1.2 0.9- 1.6 41 31.0 1.3 1.0- 1.8
011 Tuberculosis 2 1.8 1.1 0.2- 4.0 0 0.4 0.0 0.0- 8.8
140-208 Malignant neoplasms 19 15.4 1.2 0.8- 1.9 12 10.0 1.2 0.7- 2.1
150 Esophagus 1 0.8 1.3 0.1- 7.6 1 0.5 2.0 0.1-11.8
151 Stomach 4 4.9 0.8 0.3- 2.1 1 2.7 0.4 0.0- 2.1
154 Rectum® 1 0.6 1.7 0.1- 9.7 1 0.4 2.5 0.1- 4.6
155 Liver 3 1.9 1.6 0.4- 4.7 1 1.2 0.8 0.0- 4.7
157 Pancreas 0 0.8 0.0 0.0- 4.8 0 0.6 0.0 0.0- 6.8
162 Trachea, bronchus and lung 5 2.7 1.8 0.7- 4.3 4 2.1 1.9 0.7- 4.9
163 Pleura 1 0.0 55.6 2.8-319.8 1 0.0 100.0 5.1-575.6
158 Peritoneum 1 0.0 23.8 1.2-37.1 1 0.0 71.4 3.6-411.1
185 Prostate 0 0.3 0.0 0.0- 12.9 0 0.3 0.0 0.0- 15.0
188 Urinary bladder 1 0.2 4.6 0.2- 26.3 1 0.2 6.2 0.3- 35.5
200-208 Leukemias 1 0.3 3.3 0.2-19.3 0 0.2 0.0 0.0-22.4
390-398, 410-429 Heart diseases 13 7.5 1.7 0.9- 3.0 9 5.1 1.8 0.9- 3.4
430-438 Cerebrovascular diseases 9 9.7 0.9 0.5~ 1.8 5 5.3 0.9 0.4- 2.2
460-519 N.M.R.D.® 10 4.7 2.1 1.1- 3.9 8 3.5 2.3 1.1- 4.5
480-487 Pneumonia 3 2.6 1.2 0.3- 3.4 2 2.1 1.0 0.2- 3.5
493 Asthma 1 0.5 1.9 0.1- 11.2 0 0.3 0.0 0.0- 13.6
501 Asbestosis 4 0.1 80.0 27.3-206.1 4 0.0 95.2 32.5-245.4

Y observed deaths, ? expected deaths, ® 95% confidence interval, ¥ Rectum, rectosigmoid junction and anus, ® Of the
65 deaths, 12 are omitted in the table because their causes of death had apparently no relation to asbestos exposure. ©
Non-malignant respiratory diseases include pneumonia, asthma, asbestosis and the diseases not listed here : two cases

with respiratory failure.
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Table 4 IZFIERDFHETH - 7= 10 4 & E g
KETH -1 1 GOREFR» LB L NIOHREN R
AL SEBI2 £ 6 EERBRE, VTR 1950 R D
BHFET, EREOFHRFALIL200 1A, GiRPIEIE
B bIET ¥ COMAMILTY 31.8 4, FET-R O g ER
XT1RT, BRCHTIEERECTIID 1l L4LBK
BERESERINC. REERED R 8 40 fERE
BIeoWTiE, ERICThIfichs o L3R IR
D5 bREFAIVELh TLH 5 ZEBET, BY
2 BT R TH oo, Bkl vh Ry S B 1
ERTEMEEOEENE O TR, B MRIFTRS
KRG D b EBURBEFRETH S & L3 FH S hi.
3. HERERE

DR EFE s L ORIEC T s mERE B b ik
WRERT.

(IEA S h T Wi Bids
Table 5 ICHEE ORI GE MY, WS IMEHAL

Table 4. Deaths from lung cancer and malignant pleural mesothelioma

i A
Months  Cause of death Histological Materials used for First Latent? ¢ Smoking
Case Job?  under on death diagnosis diagnosis €A years ' habit
the job certificate g & at job v death
11
1 L 9 L.C. squa_m ous ce sputum cytology 1950 41 87 yes
carcinoma
2 L 2 LC. adenocarcinoma  Uoue materials at g a0 5
surgery
3 L 149 LC. unknown medical records 1947 32 84 yes
unavailable
medical records
4 L 198 L.C. unknown X 1951 20 66 yes
unavailable
11
5 L 300 L.C. squa-rnous ce autopsy 1950 37 76 yes
carcinoma
6 B 66 L.C. adenocarcinoma  autopsy 1968 7 40 yes
7 B 183 L.C. adenocarcinoma autopsy 1950 26 72 yes
8 B 293 L.C. adenocarcinoma  autopsy 1951 34 69 yes
""""""""""""""""""""""""""""""""""""""""""""""""""" medical records . 7
9 B 294 L.C. unknown X 1950 44 82 yes
unavailable
. hial
0 B 304 LC. adenocarcinoma  Lansbronchiallung o0, g s
biopsy
i 1 i 1 1
11 B 33 Malignantpleural Malignantpleural ' 0 oo lewra 1951 41 71 yes

mesothelioma mesothelioma

YL : Lagger, B: Boiler repairer.

2 years elapsed from the date of the first exposure to asbestos till the death date
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M2V Y EAWEE STy, FAM(Z v P54
MRFERAL W ote] EEIEL, [AfMO% XA
R o] EBEEBL TR, FT7RT7 74—
ey 7Y =&\ o IR O WE T 1960 4E 4R
FENLEREhAD, 1975 FR 3 AHER L ELE
E#id 577, Table 5 KR I hi-AHEERIIFELR
BT I ot LaL, M EERNSGETo0
B OKSBL 1975 ELMCBEShi-bDTHY, *
DFER, 1980 FHFATHEM2DEEIh B MBI D 80

2 &

BEEWCEBIEEN T &S DEIBR T,
QAR BIRIL & EENE

FREREE T 1950 FEE» b OEMREE I & b
7o THA L1223, 1960 FEAREIFESAOER L EHE
CHEARTGT, E~A7OXHBb T3 Th{FA&h
BZEDEEAE e oT. HERECHE~X 7 1B
FTHEEPBLNIED 5 b, 1973 SELIBT 0B EEZE © 90
%0 TR~ X 7 DFEARBRIA] EEEL Tz
1970 RIS EFE O REESLEMBE 0 £k, BRTHk
KEBOFRE bEX, 1980 F25 DFFEROEBHE
X - CTEBRBIEEMCL ftofc b~ FeE Nz &
AETH - T,

WIE T ORI 5 &, B EFERT0%, THBR

Table 5. Insulating materials mainly used in the study dockyard

Insulating block
Asbestos contained cement
Pipe sections

85% Magnesia and 15% amosite asbestos blocks
85% Rock wool and 15% chrysotile filler
85% Magnesia (MgCO;) and 15% asbestos filler

Amosite asbestos filler and sodium cilicates

Asbestos cloth

80%-95% Chrysotile asbestos cloth

Asbestos felt Amosite
Glass cloth Fiberglass
Insulating felt Fiberglass

Table 6. Current health status of living subjects

Number of the subjects Laggers Boiler repairers
23 48
Mean SD Mean SD
Age At the interview 69.3 10.0 67.8 9.1
At the time employed 28.6 6.6 28.8 7.7
Employment duration (months) 185.0 144.0 242.0 156.0
No. % No. %
Smoking habit Never 2 8.7 9 18.8
Ever 15 65.2 22 45.8
Current 6 26.1 17 35.4
Brinkmann index® =600 16 69.6 25 52.1
Chronic bronchitis suspected? 6 26.1 14 29.2
Asbestosis diagnosed by the physician 13 56.5 30 62.5
Secondary bronchitis 5 21.7 10 20.8
Hugh-Jones’ classification I 14 60.9 28 58.3
11 0 0.0 7 14.6
I 4 17.4 10 20.8
I\ 3 13.0 2 4.2
A% 2 8.7 1 2.1

D No. of cigarettes per day multiplied by the smoking years.
? cough and sputa persisted for three months or more every year for two years or more
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BB, FHERILE ST 60 BAEYT, By BIAERER
1« 29 % & RIS ZE RS bh T, YEES kT
BREABIIRA S — BRI T LN hAE
Mot BEERXRh o7, BETLO 5 HIEREE I
24(8.7 %)T, BEBEE M 15 4 (65.2 %), BACRE
E164026.1%), Bl(Brinkmann Index)600 LI E D3
N164069.6%)THH, 15— EBBEITTIECISH
(18.8 %), 224(45.8%), 174(35.4%), 254(2.1
%) Th T, T L SBEREENT 2L, BEE
[EE R AW

EREERD HEERICOWTRS &, BlSELTLD
MR o K -FAVES B L, £Fw3»ANE
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EMfERRoOREARORBICN T HENEREA v X
WERDIEZH, BXERINIZ EXHBEOR
= EH 180 22 A K35 180 ALl LD+ v X1,
EfixEHIhcuwinwEDOL v XD 8.4£(9H5 %
Cl:2.5-28. ) THEI 1 ¥ EE-> T, Ticbb, B
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km #FiF7eu] [RAB235 T & 50 m k&7
REg | T&5E b Bh+ 5% | &A% L7 Hugh-Jones 4
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BHDTOIDTHS. Fi, BRFEOHTLBEBEE
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FEMLCORKEBETRICE T 5 1940 EK 05
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BB~ 2 7 DFEAED bl DR stsa 1970 F4%
CAS>ThbTHD. i, BT D 1969 FR F TORE
HEFITFH 1134, K415 —BETIEFEYI12.9FT
Hote. LichoT, 1969 FF CIREFI NI WET &
A7 —EBETE, +oREANELRVEX I, fi
FEOMR ) R 7 N2l b L ShABRBEERE® ©
B2 25 f/mIXFEEBLRECH o LHEEINS.

4, figEo SMR X, BT OB4, BRI 2 KE
L7cWBET 2.8, BIREAM %A 20 F L KE LB Tk
34tm<eh, Ladb 5% CIOoOTFREZRVTHS 1
* kBl Tk b (Table 2), £EORTRACHNEE
CEETHH L2, —F, £1 7 -—BEIOMED
SMR %, BRIMEZRELISWEETL.8, RELIE
B9 T KEL Roled, LIREETIR
72 iz(Table 3). REBRBEE 25 f/mIXE L L #E
EINdprbbT, BEMOZ 5 LicEi, W
IOAARICEERE SN B FENEERTH - DIEH L,
RA 7 —BETOFEIFCHERBECTH oI L %R
BRLCWBbEEZBZENTES. LrL, Thb SMR
DBV, FrEMERENEE NS L Ui se 0 ©
LM IhTW5SMROFH, T75bb1.650505

B &

3.THIEDY, SED X 5 IEEEFEL L TEMRIFL
ERIFDOMFEIET Y A 272 H L TW5 LYWt 5.

BN fED SMR IcoWCil, BEEEDEES
B L TR DERD . RICHSER ORI ELE
EFE L2 EHOARABUORER T h LM CEER
Thivd, REREEE, HICET CHE S hifhE
DBFIFECTIABREBROFEL 5 L 01T, BEOHE
LHIBT B LIed 7B, HAETIE 1958 LISk, £ F
DEAREEENEEREI N T B, ERGIRER
BAEIND L 5Ll o 7eDi3 1967 FELKETH 5. 1967
FREE DB T O FHERIZ AT .5 R TH DB, FDRED
2 E O 10 AR IR 13 60 BLL L2 73 % &
PREERTHo7ed DD, 20 Bflh S 50 Bfbic 2T
b 80 % & kM5 Tuvb. Lichis T, 1967 4ERF
HOWBTHEMMNEETH & B L cERT CHIIT,
WETDO>H 0 UBEDENEE L T\t BEIR
5. AFLIEE, SEOFERFIRERIEE V- » LB
BLTw3 I s, M OoHEERERC I MEMETOBER
EED GO BEERERERIL80.5 % (Table 1) & #5E
TElZ&nb, SEOWETEMN L EEEME L-H
RABMEOBRBERITIIRERNEFE LD LBTE B,
Tichb, BETOMED SMR 2ABREIC X » CGEASE
iR TWBFEREMII NS Vv 2 5.

SMR OFHIiIZ 7z - TiE, WEO R LITTXCTD
BAEEBOFTROMIFES bEETHLENDS. i
&2, FH0EE THFHME OfiE O TRILEE
FH LY bRmThE, £ERERENE LBA oS
O SMRIGERFHHLCLE S C Licic s, HOEBT
BNFHIE D B0 BB, ChbEEETLDIE, SEO
B, UBERTD 5 HER OB A ELEER & T
HBOBEELWEWRZS., Lal, FEERY - TIER
FIFECERI AR OFHAEMGTERD B h T
TR Dototed, WEINEOFBULEELRICHAS
ZERTE o, bRRACIEIL TR IIEEBR X
T icicd SMR OBEHIZTRETH - 7oy, FofEIE
BB T T2.9095%Cl:1.1-6.9), &4 5 —EETT
1.9095% CI:0.8-4.5) &7 h, HAABMELEEEM
& L7cB4A (Table 2) & Zixishs - i,

BRI B AREEEEO—D L LT LMD
NEBTHHH, SEIZEA S —EBETO 1L IR
NIztEFTH - 7= (Table 3). 10° AFEH7=H DIET-RIC
B & 21.4(1 /4683 A4 & Teh. WIENT OB/ I1IIET
BTy To e, FETTHRIL 000/2623) ThH -7 Th
D OIEXFESEORE I HATH B B, 7ok
ZWEAF ) A DBEERICY T, WET kx>0 T



BAREEI L e AIRREORRYE

T 10° AEDT-D 206, K1 F—TTIix161 LHEX
T3, EEEESEE: AREANEE L OBEYE
% 10 2E OBRHCZES W THES L 7o A2 BB 8 (eco-
logical study)*® iz X tuE, bR EORERI X BT
RIENAHBENOHETE IR I D SBELIIENC L
BRI TWA. ST AR H OB
BEOEWIC L ATREED B 55, biEO—BERI
K HESRETEERCREEIENED 1/4 051
[SREY LIERTHDHZ b, KEDOAEE, 5\
FRESESO AR T ARIMEDOABEIBEI LS.

P B~ 7 fififiE & Bt I LAS o B R D SE T Y
RZEDOWTE, ARRECL > TERERLERT0E
PERO—FIH TR, AR, WETL CaHR
Ry ORI % 20 £ LE LB AT, 2 HoEERE
BT IILETHIC RS MAERIC D B & & BRD bRk
(90 % CI : 1.4-16.9). MEREHRIES B 0 B EE H
LI LS B2 IR T\Ww5 LI/ ShT
WBD, KBFED 2 ZOBWNL & S ICTREASZERER
CHESTEY, BROWREMEIE. TREMhEe
th i COETE LT 37 & o#RF? TSR IMEDF
ERHER IR T B &, BHREEY B CERE
TCOBEEREAEZRD 2 RBEER 2+~ VY 235 5
i, SEOERYLFHFTLIINE LS. Lirl—
T, AUHEBEDOMO = & — S <, BEEOHE
B ERBIBEINTWIRL. Lehis T, ARERC
Y BAEBIE QT Y R 7 DERIZOWTIE, SHELIC
BERMATERT 5 EBRBHETH 5.

4E, £fFECTAEERECI Y, BEKETK
OB WEEED BT HERWATT26.1%, K17
—BETT29.2%\ -2 LRI (Table 6). AL
ZWEEL AV AERBOBHEOBESELRER
D 230.92-10.8 B TH B Z LICH~RB EBHLMEE
RThb. Fih, BiiTHsZ LeBRINEER,
ERCBEEEYRE L Ch, RIREFHTIVEETDH
D, BIRMKEZRTHR SR S ERPHTR O PR
FEREETHEN2 %05 40 &3 s &n
RINTe, T LRI, ARBRBEORRIBICNTS
BELRTE L DI, BEEDFREBERSHESE L T
HTEEWESDIOTHS. ok, BTAEBRERIMEE
R NE b fe DX (Table 6), & 5 L iFRIERE
RKAOREOFKER LB 5.

Mk, EBHRoBBEFEECLE b5 ARBERECIY, A
WROET N Z T, BFEERBIEGERTDH - HE
TCi, BT EREELBEEL CRRERLT
WHZ L, BIEEORET ) A2 D ERENREEREC &,

(193)

KA —EETT1HOEBNEREFEERTER LI
CEERR L. i, H£FECH o UTAMRES & BHE
L TR SERFBASEFT 2B 8T el a2t &
bW LnEIRote. BEOEMFEEEG T, MR
B X 0Bt AMBRIBERL ol B 503,
O CTHEBER Y o e EMFERFF T HEE
BETEH L BEREOEMIS I SMEEELRETH S
Lz B,

&

BMEEEE &3 5 EMPT T 1947 F OB
B 1979 FERICE S ¥ COMIC, BB T E 3R 1 5
—EETE LT 62U EDORY RN D - o B
FE249BERHLE LT, AMOBRPEYRFT5EHM
TSR = & — b % (Historical cohort study) %% &
ot
1.BERMET & Lz 1996 4E 12 B 31 HBRIEDBERR I, i
BT 2396.7 %87 %), &4 5 —EEIT294.3 %150
Z)THY, AiFZTIIA9G, HBETIZ6S BT L T
7o,

2. AR X BT BT T4 4, A1 7 —BETT

NV (BN
3. WE T CHfE D SMR 232.8(05 % C1: 1.1-6.5) & &
BrERELTH5Z E03BD b, 20 FEOERIAR 2K
FELBEONED SMR23.4(A1.4-8. D~ LR
Uiz, %7, AU BRI 20 FE L RE LR, 24
DEEL T L E P RS MERICH B & &R
BIhie.

4. K4 7 —BEERTOfE SMR © LFIIEE TRicdo
727, MBI X AT 1 BRD bR,
5. EFE T AHEREORKER, EoERHESZTI

ZEDHBENTL B 434060.6 %)\ Fe. Z OB
R, SR EREEYAREL S, HEHMARGE
TLOVERTHHZ LRI NI
Bi%E ARt LI Ladewip & SHREXTE V-
KEEMEA RS EESRCEL Al L ETE T
F e, FROZFTTH T » CIBEHET (BEE hR2 I’
PR, BAE (KRN AREERTHT Y EEE
), =HEREGEAELFSREARD, RITReA
BEEFRZED, REABFED 0K bEKicH %
EEF L., SDLREEAECE T THWERT i
BT EERE L EFET. ok, RPFZRIEER6EEL
7T EESCRERIFH R ARG - R 0B
wEVF, TORRIEE 69 [Bl¥ X O 70 [B] B AREEELE
2451996 4F, 1997 4£), 14 th International Scientific

S



(194) x o ®

Meeting of the International Epidemiological Associ-
ation (1996 4£), 9th International Conference on
Occupational Respiratory Diseases (1997 4£)C FER
FzL71)

X 7

1 Doll, R. : Mortality from lung cancer in asbestos
workers. Brit. J. Industr. Med. 12: 81-86, 1955.

2) Selikoff, I. J., Churg, J. and Hammond, E. C. :
Asbestos exposure and neoplasia. J. A. M. A. 188 :
142-146, 1964.

3) Selikoff, I. J., Hammond, E. C. and Seidman,
H. ! Latency of asbestos disease among insula-
tion workers in the United States and Canada.
Cancer 46 : 2736-2740, 1980.

4) Fletcher, D. E. : A mortality study of shipyard
workers with pleural plaques. Brit. J. Industr.
Med. 29 : 142-145, 1972.

5) Blot, W. J., Harrington, J. M., Toledo, A.,
Hoover, R., Heath, C. W. Jr. and Fraumeni, J.
F. Jr. ! Lung cancer after employment in ship-
yards during world war II. N. E. J. M. 299 : 620~
624, 1978.

6) Edge, J. R. . Incidence of bronchial carcinoma in
shipyard workers with pleural plaques. Ann. N.
Y. Acad. Sci. 330 : 289-294, 1979.

7) Selikoff, I. J., Lilis, R. and Nicholson, W. J. :
Asbestos disease in United States shipyards. Ann.
N. Y. Acad. Sci. 330 : 295-311, 1979.

8) Puntoni, R., Vercelli, M., Merlo, F., Valerio, F.
and Santi, L.:Mortality among shipyard
workers in Genoa, Italy. Ann. N. Y. Acad. Sci.
330 : 353-377, 1979.

9) Kolonel, L. N., Yoshizawa, C. N., Hirohata, T.
and Myers, B. C. . Cancer occurrence in shipyard
workers exposed to asbestos in Hawaii. Cancer
Res. 45: 3924-3928, 1985.

10) Sanden, A., Naslund, P. E. and Jarvholm, B. :

Mortality in lung and gastrointestinal cancer

among shipyard workers. Int. Arch. Occup. Envi-

ron. Health. 55 : 277-283, 1985.

11) Bovenzi, M., Stanta, G., Antiga, G., Peruzzo, P.
and Cavallieri, F.: Occupational exposure and
lung cancer risk in a coastal area of northeastern
Italy. Int. Arch. Occup. Environ. Health. 65: 35-

B &

41, 1993.

12) =EERER | AR R bz CAM. ¥@Eo
B, 38:22-25, 1983.

13) BEER B bAECKTAMIC L 3R EREE
—HEMRTE D DRIENEE, AE~OLKMRY. ¥
Bk, 57: 363-396, 1981.

14) FEEEX - ROBEE - PEEEE | BRERYEE &
RS, BEEE. 60: 515-520, 1984.

15) FBE= - MESE - IWMBTF - 5 BT - EL
¥ B8 FR-RLUBF - KM TSF - AEEE
F - BHUEH - ANBA - EFE— - BEER -
HEET - BREAA - FEET - Dk - KeBE
E - Z/HEAKER | WA X 5 &R RS B
DEIFRE & BEEE. IAAHE. 33: 259-268,
1986.

16) Hosoda, Y., Hiraga, Y. and Yamaguti, M. : An
epidemiological review of studies of asbestos-
related pleural plaques in Japan. Health risks
from exposure to mineral fibers. An International
Perspective.
pp349-354, 1992.

17) EIGFEE | BRI A BHRE O A TR BT 5 5gE,
B1M—ABIH T 5 RAEME & ERRESN
WE. REEFE. 34: 451-471, 1983.

1®) HHEER  ARi— S cR R EnEE Aty
& LT BRMEEESREE. 18: 855-859, 1980.

19) K= - F —BB - RH—F - MILIPE - JERITF
B —REBIERERD 20 EMDBEHRE. ELE
. 32:265-268, 1990.

20) Harries, P. G. : Asbestos hazards in naval dock-
yards. Ann. Occup. Hyg. 11 : 135-145, 1968.

2D =ENEW EMTB TR 2 LMIEEZ OIFERE
LEEBERABIC B 5 AAD . MILESEE. 90: 981
-991, 1978.

22) ERHASB - BBHMES RIAEEER 72 0 2 &R
ESBESBLEEERR « 7 AR L D AFEAD
HE. pREEMBE, B, 1990.

23) RAZERER  ARIZEEE 150K, il Hi,
pl163, 1997.

20) SEHHY - EEER - tHBRT KRS H<==7
w. BEIE = —T 4 v 7OFR. F1K, EEER,
R, 1989.

25) Checkoway, H., Pearce, N. and Dement, J. M. :
Design and conduct of occupational epidemiology

Captus University Publications.

studies : I. Design aspects of cohort studies. Am.



26)

27)

28)

29)

30)

3D

32)

33)

34

35)

BREEIC L b7 ) ARBEEOREYE

J. Ind. Med. 15: 363-373, 1989.
EBEAXKEERMETIFRSS | A DBReHE. BE4EH
M, Ea, 1947-1996.

TR B -BENE 2HEOMERT VY VM A
MR, BEAFHRS, Hix, pldl, 1981
Checkoway, H., Pearce, N. and Dement, J. M. :
Design and conduct of occupational epidemiology
studies: II. Analysis of cohort data. Am. J. Ind.
Med. 15: 375-394, 1989.

WOBEF : S8R L 288 B¥—E@E»bES
e, 1R, FILE, FN, p241-245, 1996
Fletcher, C. M. : Chronic bronchitis: Its preva-
lence, nature and‘ pathogenesis. Am. Rev. Resp.
Dis. 80 : 483-494, 1959.

Fleischer, W. E., Viles, F. J. Jr., Gade, R. L. and
Drinker, P. . A health survey of pipe covering
operations in constructing naval vessels. J. Ind.
Hvg. Toxicol. 28: 9-16, 1946.
BEUER] | RFEREHRFLED

Bureau of Medichine and Surgery, Department
of the Navy, U.S.A. . Occupational health haz-
ards. No. 26, 27, 33, 38, 52: 1960-1967.

Dement, J. M., Harris, R. L. Jr., Symons, M. J.,
and Shy, C.: Estimates of dose-response for
respiratory cancer among chrysotile asbestos
textile workers. Ann. Occup. Hyg. 26: 869-887,
1982.

Hammad, Y. Y., Diem, J. and Weill, H. : Evalu-
ation of dust exposure in asbestos cement manu-
facturing operations. Am. Ind. Hyg. Assoc. J. 40 :
490-495, 1979.

36)

3D

38)

39

40)

41)

42)

43)

44)

45)

(195)

Consensus report . Asbestos, asbestosis and can-
cer: The Helsinki criteria for diagnosis and
attribution. Scand. J. Work Environ. Health. 23 :
311-316, 1997.

B4R WL L R LR L BRI BIT W
E B2, BE-FIS< VEERM, FR, p267
-271, 1993.

FR)R ¢ AAREER. MR, 1947-1995.
Sheers, G. : Mesothelioma risks in naval dock-
yard. Arch. Environ. Health. 35 : 276-282, 1980.
Takahashi, K., Huuskonen, M. S., Tossavainen,
A., Higashi, T., Okubo, T. and Rantanen, J. :
Ecological relationship between mesothelioma
incidence/Mortality and asbestos consumption in
ten western countries and Japan. J. Occup.
Health. 41: 8-11, 1999.

KT - MILFPE - MRITE | BNl ERE
HAREH. 16: 286-293, 1984.

Selikoff, I. J. and Seidman, H. : Cancer of the
pancreas among asbestos insulation workers.
Cancer 47 : 1469-1473, 1981.

Auerbach, 0., Conston, A. S., Garfinkel, L.,
Parks, V. R., Kaslow, H. D. and Hammond, E.
C. : Presence of asbestos bodies in organs other
than the lung. Chest 77 : 133-137, 1980.
Enterline, P. E., Hartley, J. and Henderson,
V. . Asbestos and cancer: a cohort followed up
to death. Brit. J. Industr. Med. 44 : 396-401, 1987.
FEIREK < (LOSEDF - AERK - SIEEE - Bk
MR E (BEREZ R, SKE. BARERK.
41 : 401-411, 1983.





