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ANIOSH) oA = ml=e] vid oF ARy 509k W 5 oF 4%<1 29k W H =7}
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Status today. Journal of the National Cancer Institute, 1981, 66:1191-1308
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a FARNA st e AGHAAAA olele] AT AdoRE
NIOSHeI A thekat A9 W A AAIE &-&skal 9ok NIOSH 70§48 &
AAAA 5 A9 57143 A AA(Occupational  respiratory  disease
surveillance, ORDS)= o1& 7FA] ak¢] ZAAAE &8k Sk olF 494
HIs Xgeta e AAAAZRE F7HEAIE o83 Work-Related Lung
Disease Surveillance System (eWoRLD)¥} AlWA5E  o]83l+= National
Occupational Respiratory Mortality System (NORMS) ©] 91t}

NIOSHel A A&Aow  weste= A94d  #HAds ZAAA BaA
(Work-Related Lung Disease(WoRLD) Surveillance Report) © the Association
of Occupational and Environmental Clinics (AOEC), the Bureau of Labor
Statistics (BLS; =& &A= 24l 2 298 FAE o]&3 7AIAA), CDC,
the Department of Labor (DOL), the Mine Safety and Health Administration
(MSHA), the National Center for Health Statistics (NCHS), NIOSH, OSHA,
the Social Security Administration (SSA), and the United States Bureau of
Census (BOC) & ©hst ZAAIAAIL 7o 25 E gits = S, A94 A
A A9 A & s A9 5] dste] tig (5 E S st AAG
L QUrh o] HaAeA A HYT Fito] MRk Fom x| gl A9

A Hlote]l 25U o 2= the National Center for Health Statistics (NCHS)©o|t}.
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7H # = w8 314 (The Work—-Related Lung Disease Surveillance Report,
2007)o M= 1999 A=, A Q1FS RAT kA Adw AAA H Y vl

AF-H] (proportionate mortality ratio, PMR)S AlAl8FaL T,

<3 3-3> vl Heke] AP B HAFER](PMR)

Lung cancer: Proportionate mortality ratio (PMR) adjusted for age, sex, and race
by usual industry, U.S. residents age 15 and over, selected states, 1999

Number 95% Confidence Interval
CIC Imdustry of Deaths PAMER LCL UcL
801 Bowling alleys. billiard and pool parlors 19 1.8 1.1 28
371  Scientific and controlling instruments 55 14 1.1 19
360 Ship and boat building and repairing 84 13 Bl | 17
472 Not specified utihities 63 13 1.0 1.7
772 Beauty shops 211 13 11 1.5
130 Tobacco manufactures 95 13 11 1.6
271 Iron and steel foundries 90 13 11 1.6
041 Coal numng 327 1.3 1.1 14
802 Miscellaneous entertainment and recreation services 251 12 11 14
351 Motor vehicles and motor vehicle equipment 493 1.2 1.1 13
410 Trucking service 1.004 12 11 13
682 Miscellaneous retail stores 142 1.2 1.0 14
282 Fabricated structural metal products 124 1.2 1.0 14
172 Prnting, publishing. and allied industries, except newspapers 271 12 1.1 14
060 Construction 3.336 1.2 i2 12
641 Eating and drinking places 909 12 1:1 12
942 Miltary 680 1.1 El 12
751 Automotive repair and related services 452 1.1 1.0 13
400 Railroads 385 11 1.0 ra
392 Not specified manufacturing mdustries 782 1.1 10 12

CIC - Census Industry Code LCL - lower confidence limit UCL - upper confidence limit
MOTE: The comparable total mmber of lung cancer deaths in the selected states for this same time period was 37562, and the comparable number of lung
cancer deaths in the entire United States for this same time period was 162 346, Sea selected limitations for general cautions regarding inferences based on
small mumbers of deaths, and see appendices for source description. methods. ICD codes, industry and occupation codes. and list of selected states.

SOURCE: National Center for Health Statistics multiple cause-of-death data.

Z2]: NIOSH. The Work-Related Lung Disease Surveillance Report. 2007

Surveillance) = 19681 AlZtste] A 287|771 Fofstar Q=

21 NOMS(National Occupational Mortality
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Center for Health Statistics (NCHS)Ol A wfal AlHAEE $45te] EA
APEele ICD AAE VFoR BRE o3/ $49 A5E B A

A ZAMYE, AERA AVLE, A (industry) / 2 (Occupation), 915, A

>
o~

AR, 7101 APRISl B BT,
Industry i

Manufacturing Sector | W= 180278 FMR 5 N=18028° PMR = 102

Food Mfg. | N= 11387 FMR 5 N=1428 FMR = 102

Printing And Publishing (Mfa) | N=&7E8 PMR 5 N.=885 PMR = 108
Chemical Mfg. | N=7701 PMR 5 =853 FMR =112
Rubber And Plastics Mfg. | N= 3830 PMR 5 N= 527 PMR = 114

Lumber And Wood Product Mfg.. | n= 3828 FMR 5 N=413 PMR =27
Furniture & Related Product Mfg. | N= 3393 PR 5 N=410 PMR = 100
Stone, Clay, Glass, Concrete Mfg. | N=8155 PMR 5 N =840 PMR =88
Primary Metal Industries (Mfg) | N= 17212 PMR 5 N=1778 PMR = &8
Fabricated Metal Products (Mfg) | W= 72305 PR 5 N =783 PMR = &8
Machinery Mfg. | M= 13082 PR 5 M= 1485 PMR = 103

Computer & Electronic Product Mfg. | n=550 PR 5 N =98 PMR = 143
Transportation Equipment (Mfg) | N= 17115 PMR 5 N= 1857 PMR = 108
T T T T T T T T T

0 50 100 150 200 250 0 50 100 150 200 250 300
Proportionate Mortality Ratio (PMR) Proportionate Mortality Ratio (PMR)
MNon-sig MNon-sig
p <001 p <001
Azl Sl ek P | Azl a e

[Z1¥ 3—1] NOMS(National Occupational Mortality Surveillance)ol|A] s}etel
Axolx el ok, Mol v #ATH (PMR)

vl A2 A9y A% A AN BEE e 2ol Fatu 9l

(NIOSH, 2001). (1) A4 2 &4, 96
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AR Stk AP AtE el A F FHEE kI, QW HlE AFEH|E AbEskaL
Stk T S AAAAE 2EstkaLl o AR ks i e® sk A
= fle Aem gjldn

NIOSH = 1975, +745, A1, 94 ols|dAAL kol dejAlE st
of EE&AQ AMAAE AR s AT x=¥& sta gin

NORA(National Occupational Research Agenda)®] 7| Z213&

15e
Are] ol A AZIF HAE el 2AAe] Rok 7 FY TR 3}y

WA A9E s gk GAAAE BAHOR G5 A AR FEA 9
L SUA WS T oY RoF FolFAY §7149 WAS fAsHe
AL Seldel AL 488 SR,

2) F=re] A A

g=rol AN 2571243 ZAAAZE 19898 HSEQ] A9 atol] F4-2]8}3)
o Abdolgtslef <9& 7FsE SWORD (Surveillance of Work-related
Occupational Respiratory Dieseases)”} 4ot} z7]o= S5 A<}
Argele diEolol os &7, A, VI AAYE 5 AP E HAE o
A8 A SEE 2ol vjd Bushs g4 otk 19235 = Bl
Fd 7 2 g2 vy fste] AdE Rudge] 50%E AR g FH

I} AEol 9} BE Al]olst o= AW 112 core reportes) EA] W
4l

& FAYE AF 119w was & F wagso



18- 5180 A% A 47-3H-298Y F4 B BAAA AL 14 97

Al AAAAE G Ho] SWORDE S5 o s AAAAZR £
= tHRoss 5, 1998).

0]% 19933 ODIN (Occupational Disease Intelligence Network)S 7= 2002
W THOR(The Health and Occupation Reporting network) 2 H3}s}HA] 2] &4
¢l B A 557 Ak AAAAR 2B vk o] HAAAE SAE
& } g Foll 2ol AwE a¥shs Zolnz AAAG R tafjrs Bt
1 AFA, A9, QAL dere] 3 AdEd T Ha

CEARIER
- akgdelel, g, FelEs us 5F7) W3, SR 5 20009 ol el
AR A By S wusp) 8] 58 WL s
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Ao ATE Auns FEihs WS 4RS FYsta Yok BRAFE &
dsfar FAFoR Qs 2 SHE APl MPRA L AAANAFTIL 9
o}.

200514 THOR WESAE ofdA=zREHE 55 S8 ok
THOR YES AT ZH 9] RNV3PY H]%%E-"J the Coronel Institute for
Work and HealthE 33}l MODERNET (Monitoring trends in Occupational
Diseases and New and Emerging Risks Network)e|2til F2+= 9 ZAAAY

of £3te f<) B =/ME%E U EU2ZA g9t vk

SWORD

Surveillance of Work-related &
Oecupational Respiratory Disease

Chest Physicians

OPRA
Oecupational Physicians
Repotting Actiity e
MOSS _ SOSMI
Musculoskelatal Ocoupational Occupational Physicians "ﬁmﬂmma?ﬁmagaﬂsmf
Surveillance Scheme Stress and Mental-ilness.
Rheumatologists Psychiatrists
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gahan
<3 34> (A=) g5-adde e shee i
Aread | A .
yT . ..
S A el Definite | Probable Possible | Suspicious
1A = ) 10 47 35 478
% 5707
(20064) (1.8%) (8.2%) (6.1%) (83.9%)
2 = ) 24 45 120 615
= 804711
(2007) (3.0%) (5.6%) (14.9%) (76.5%)
3ZA = ) 17 80 61 747
B4 Z 9057
(2008+3) (1.9%) (8.8%) (6.7%) (82.5%)
4AA % | 26 144 98 806
= 1,0747
(2009%) (2.4%) (13.4%) (9.1%) (75.0%)
SAAE | 24 112 257 852
= 1,2457
(20104) (1.9%) (9.0%) (20.6%) (68.4%)
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o %t
}_/\} q]/b]- Hg%oﬂ tﬂoL/\H\_z‘sLxJ Ol AL A ;ﬂuL]. ol tg

-1 1 1‘1] 1
ICD-10°] W& AW &7 F C33, CH=E e a5 &= gt o, A

old &2 EAMe] obyw A el dato] AMRITH

<F 4—4> 7AW ok 3 AHalel BE m=(ICD-10)

7)) op A E
[C33]

713 L He 9HC34.0 F71HA ] ot Al A E(Malignant neoplasm Main
d218= [C34]  |bronchus)

C341 Z4e ¥ 244 ®== 7Aoo A= (Upper

lobe, bronchus or lung)

C33 7139 <oFA Al A& (Malignant neoplasm of trachea)

C34.2 Zh9 ¥H Ad e 7#AY G4 AAE
(Middle lobe, bronchus or lung)
C34.3 shelel H Ad e 7#A 9 oA AAE

(Lower lobe, bronchus or lung)

C34.8 < ®Wwle H A4 =& 7|#A9 o JAE
(Overlapping lesion of bronchus and lung)

C34.9 ZIeb #H Ad e 7#AA9 oA JAAE

(Bronchus or lung, unspecified)

A} Ak Aae A7) W(C8D), Bl EA N LE(C82-85, C6), 244 W
=

H(C92-CH), thHd =F(C0), "= WAH(CI), A& HEH(ChH),



ZAbtlgol ohm Quy ool Beke] 2AbEh

(Hodgkin's disease)

JAE ok o EAA(AZEA) v 3ZAF1¥HEZE(Follicular[nodular]
non-hodgkin's lymphoma)

C83 mwwkAd M3z A 71 ZF(Diffuse non- Hodgkin's
lymphoma)

C4 Zx 9@ 9FA T-A#E <EZZ(Peripheral and
cutaneous T-cell lympho mas)

C8&% 7|ef % AAMEW Fo HZAHZZF(Other and
unspecified types of non-Hodgkin's lymphoma)

Co0 vty IF 2 oA FAAME A AE(Multiple
myeloma and malignant plasma cell neoplasms)

C91 ¥ = W (Lymphoid leukaemia)

C92 44 g H (Myeloid leukaemia)

C93 w44 W (Monocytic leukaemia)

C94 BWAE AMxgel 7]gf W (Other leukaemias of
specified cell type)

Co%H MAE™M AMiEEe waEH(Leukaemia of unspecified
cell type)

Co #Hx =xd "9 #d =49 7|g 9 A= oA

Al A E(Other and un- specified malignant neoplasms of
lymphoid, haematopoietic and related tissue)

D46 =5 Aol ST (Myelodysplastlc syndromes)
A& D47 Fx i%ﬂ ‘34 AHAxA o PFgA B = g

7] E} "1 ‘gg(Other neoplasms of uncertain or unknown
behavior of lymphoid, hematopoietic and related tissue)

6%/‘3 %2 71e} WD61 71EF 34 H138(Other aplastic anaemias)
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D. 7FsA°] AY {lE(suspicious)
N. 7}sA o] gl=(none)
U. ¢ 4 ¢l=(Undetermined) <9 & 69442 A&EHF35c)

<3 4-6> Sk 2 2H7Ae] ghed e

o & Zz97|A <

=

wEs e Zz254/ gty A
or AT Ad + A I or AE &% 4 A

BO i 4 2 T4 U+~
Bl &3 3% IARC group 1
B2 IARC group 2A

B3 TARC group 2B

BO ¢ 24 2 TA 8%
B | Bl IARC group 1
B2 IARC group 2A

Cl ggrgdd ¥ =292 99 |Cl, 29240 Az =502 5
104 ol A% 19 o4 73
Clca woread 82 w292 3y | 2 wPHEdd Fz: L2d2 By
109 mg A% 13 e A3
DO. =% Z= 9
D [Dl. =& B =&
D2. =% Zx= 3&
El 35 5 =5 A7t < 10% ( <1 h/shift)
E |E2 8% $ =& A7 10-25% (1-3 h/shift)
E3 3% 5 =& A7+ >25% ( >3 h/shift)
F | =% 717 ( da
1> A
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A 72 A9, T4

TIARC
Groupl
(B1)

Asbestos (4 M)

Arsenic(Hl 4&)

Chloromethyl ethers(2atHIE OIEIZ)

Chromium(VI)(62} A E)

Sillica, crystalline(Z=& al2I3t)
Mustard gas(HAEE JtA)
Nickel(LIZY)

Cadmium(3tE8)

PAH(benzopyrene)

Radon(2tE)

Environmental tabacco
smoke(2t&E E¢1)

Beryllium(Hl 2 &)

Coal tars and pitches(2Et2 1l Xl)
Mineral oils, untreated and mildly
treated

(324 22)

Soots(A23

Talc containing asbestiform fibers
(HHY SR8 Z&st &3)
Tetrachlorodibenzo-para—dioxin(TCD
D)

(Croi=4l)

Strong inorganic—acid mists
containg sulfuric acid

(BtME HESE 2D1 ALY o)

=
[3AA MZQ HES JtA G
i &8 FXI3FHUA Ldl=
LsEL
Asti&: fets, 8, =4
HeE =&
220l HdA
NP4
Coal-tar distillation(2EI2 =§)
Paving and roofing with coal—-tar
pitch

(BEIZE 0|28 Z& ¥ XS

0H

Ab)

e

IARC
Group2A
(B2)

Diesel engine exhaust
(CI& QIR HYDIDEA)

Nonarsenical insecticides
(HIHIAH &=A)

emission from High temperature
frying

(2 W39 tiE2)
Epichlorohydrin(OllTI2 22510/ =&l)
a-Chlorinated toluenes
Creosote(FHLLAE)

MNES =AM 2ESH= O
oLt CHE s4gs 79 &9
RI=

AFH NME=L HB(LerFo=2

A I O0l)

Carbon electrode manufacture
(BtA &= AZX)
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set&E

5% A, B3], 7t HEA
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A A8 & - metalic arsenic

Nes&dadd 2 44

8) & 371 Z A
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oxin

Do gh aztol] e o =F
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B4 A 2uAz AFee A

S)ME s A, Afe] A6, Fas S A Y

- AzujAE AT 2

HA e U leteae ar=ga, 2a4z sgoy 5242 2

35}‘4 7(1—04

L
il

DA, AERAAA, UAFES AxdtE )
B7% WHAHEAL Axoie FRAL AFY
£ 2
9)% 4

10) =54 =
IDA= 3 A8, 7t=Ax=

Dotd e Ad = Adsts FAHAA $3=2, &9
JI=F % ) =2, ﬂi TEA A 25
FE D, &, vafs dREE dEe Ax
INEFFAA B O FE5S Ax Y e A4

=] T 7
3= 5A




it

4HPVC Eet=gAF] dAdAAZ ALE
SIA I opEze FE& = A

6)d 45 A=<

DAEA 2 FE71e] YA UATHE, A= Alxd
8

e, ok
rir
2
2

97t=go] &4
10f2 2 =279 A
e, Salisks el
1&g~ g5, FARJE,
AbgetE A

12)% 2 ASAlE Az e Auets 24
BFAAFA AxFTAHANAN TFF

(<3

1o,
il ofo
i ma H
R
s fllo
o

t

il

I

tlo

2

BN

_O|L
Ul

‘]‘\"’

2 o

i3
o2, ©
[
ol
lo,
i
=
(o
kg
fr

I=]
1) 23~ 28 Azt
=PRSS
oE4 A 2) A5 &E
5} < 3) 4Z2nF AHL
&34 4 (PAH) ol Ads
(eg 4) A B 2 X2
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DA, AA, A, HQIE As o] Al 23 Ah ¢

g (HH FH) 1 24 9
3sHdE T AFE AR QS = F
_ N DA 5o gakskf 73 A5
Fatel x4 1|28 s e wd Bikoleum) AZE 2L A
&3 F7144 o e ’
g Ao Ay
DA TFAA T FAHAA DA WA
FEAH 2 d
(;S]Z{IQZ] =1 JH} LA o ZE A% 31z
%‘7{14- 0_]:{]__ 1 1)‘5 ZO o, H T 7]74] = T — T o 7o
AAR)
. . . TE e
AR5 ] (;Wlé(;nments with active smokers(eg. H}EIE], ¢ o]
o
DSF0Es 724, &37]8 AoFE X-A3F,
AAE g F2A A=
2%, AR 7 ZEE, 290F], 7MHE A7 AE
Az, AFsstad S AT FAR, As, A
ZATolA AHgete 457 o AIA=x, 4% &
A= 2A grgage PE AxA WEE-TFHUTES L9,
7z, gdste 34
IMEFE LG A=, A, 24, 3 5o T4
DHFF5, U2 AxA] At EES 3, wd,
7hEEte B4
1)Dimethyl Sulphate 24k
= e == e slas Za o
wE
AR T4 E FeF vheF okl A&
AE A& ? DREEA] A 349 7|2 Q52 AHE
P
pRREEAD x| awaen, 49249, ¥R, AT 5




1)Epichlorohydrin®] A4k
o 9 &= 23} op | DRAFA R AAFA, A, AERel o LE =t
=3 oHIZ, FAE, utHA], wjyFo], #A, AERo=
AHIES] A2 ALE
AESA AX F oA AMFTA B FH SLEA, L7 2 SR AR AY
APH =& 2t
DA A=
2)E%d ArE A ste] LAY
Dibenz[a,h]lanth e FHA, dvtxe /A, 7FEH Xl W
racene Atz AbE R YW 2Eela, A&, ART, TF
ZA =i =] 2= = 7~ = =] I
Benz[alanthrac =, 4T S5 nE JAE
ene 4)aFEfolo] Z7Zbo] off] Azte] WAlE 2 2%
o] ¥ 7t&Y, FAA QB WALE olATE I
Aol WAL E
o XHIIA & i = H 3A
27 o A B 9 BAL A el Bt 2 9 3R %
249 F

P2
A3 Aol AdE A T group 13} group 2A 18] 1l 2B &=
A& 7lFo2 AAATh

IARC group 1ol &3t =dolvt 34> FAG Woh=4d e 3o =A

= AT =F 22 H7F Al Bl o2 37k

IARC group 2A°l 438t Edolu} 3AL 7tgAlo] & Wetsd = &
HogA B AFAAE =F =2 37 Al B22 Hrhsith

IARC group 2Bel| &3te Edolvt 4L 7bsdo] 9 TUEH £ ¥
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<% 4-11> =974 & 2 =4 2 4
IARC group
group 1(B1) group2A(B2) group2B(B3)
_ _ A 9 "k E]ﬂ_u_ i
Gilks| v HEx gy %Bg, H]ixfﬂaui%j
g
A2 g ALd (" 9= wigdy A
9])
(%Eﬁ]??o;
. H S AT
el iy dE”
THg H X wiEge)
F—— R
= (5o ey maw)
i} T4 =g agy
Jo} H o =2T70 = (¢}
A W& 1 (thiotepa)
W oA A
(Azathioprine,Cyclos | | Z X 71 =%
porin)
o] LAl Yz =z
(2,3,7.8—TCDD) I EARHES
1,3 FEral dXzdrA &
HH] A A A HEZ, =5%
HEgZz 2z dd
(HZ=2=2ed) Uz
EgZzzdd
BE g ule] 3~ HS A EZE
Cyzrvfol g~ Ho A H=ZE
gﬂ'?ﬂ_%ﬂ@rﬁﬂ}olﬁ H 2|7 Y T2
] i B
I(Eglsgt\%nfBarr virus %o_'/i ‘3_4]';10 @ u3
ANEELE 5
Human T—cell .
lymphotrophic Al T—AlEZ Hddy
virus, type—1 | HXF
(HTLV-1)
= e
Gasoline Bl g
v
DDT EER L
3E ol 3 H =S
%C)B(EE] U§]— ] %i’:*&r
A7 Wy e
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<H 4-12> ZA7A 2 B wF AY

: IARC
FaA% 4
Group

Wil Al 1 AFsead 224, dAJEF, MAFHE, AdFAE s, Aok
S WAl HF), BeldAxy 422, AHFTF(COE =&
22, FETE 22X, AdFAOrEER, Wi 2 7E
|A) 22z, HrlEAe, 33, FFE, 1T TS,
LA, ddl(znjel, vlg), 5 HAFA & 7IEF WAl
=E7s A

2 2] A 1 WHAFA 222, WAbd kAR, AEE AL 224,
gF told =¥, ARy, &5, vlIy A}

2bsto] el 1 sk, A, A%

IEYHs|= 1 WAl getdsad 7AL Zeted 9 ARA 08, 4
), A&A, vl=m, g3, G, AX A, rFAxR, 2E,
7V, AR, Y WAL dSA Az

A L He A A 1 HAFAF 223

o] £41(2,3,7,8—TCDD) 1 4744, % 71, Foldxo A4 a9, AxAl Ax %2
A Al (g Al)

1,3 FErql 1 7EAzEY, 928 Axd, ek, geloAx=d

Hlu] A7 AE A 2A FFAxE, F, B9, 3

HEGZ22d g 2A EFolEEYd, AEFUIE 2 ETEAA), A0

(HE=z=2og) AE), A4

EgER2dddl

g (st 24 wdTIeh FH710) SAAY S, HEA, 25k, 2EA
A1) AAA, Bw, AGAQ0EA, A7)
ALf (M) 2B HRAE, $5, wol, A5
i i AHFO1E D BEEA), =etol2ed, wohAz, WUE
] o3
Agsmacigsle) 2B T e s
1,2-tfo] F R o] Hl <l (o] N
A o) 2B 53581 (PVCAI %)
HEEns 2B AFAAzZ, AE(Bely], HyBolw, §3&, UFRRA)
Y E(DDT) 2B AFAAZ, XYY A, BAl, FhA)
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<X 4-13> 2E7AY 72 4%
IARC
AE
Group
1
A EFA] (Rubber industry), ¥ <1 E - (Painter)*
2A v gAF 2 o] 8A}(Hairdresser or barber)t A5 A 9 (Petroleum
refining)
oB teto] ZE Y (Dry cleaning), <12 $ (Printing processes)

A (7] 2 & )Textile worker)

w 2E7IAI A= WA =Fo] gl AF 2A A&
o2V AG dEiAE ddE AFARTE 58] 2B A8

S 32 A =% AY/3A
g wA
=2 A gapa
Wl H] 2 B E Fof, WEE HHESEA™E, g
A, Az
TNT(Trinitrotoluene) shopA| =
Dinitrotoluene
2 & (Lindane) A FZA, F71DnA AFA
el Al (L gl o] EAA)
oA E = ool S (TCDD)
4 £ 2 H(Chlordane) 1A A A A
o o E[(DDT) F71A A A

=
3 o g F 2 2 oW AAEA 1904 T

(1.4-Dichlorobenzene)

HepF 229 = FN A A AT AT )
A ZeZaE2(Me AMzLH gz V|EAAA, d3 HUt
2-v S Ao §H2) A, G A
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o 7% 0-20d 7HA ] A7)
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A 1 17 33 49 180 280(100%)
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FAEA 1 7 13 17 40 78(27.9%)
H] &l =} 0 7 12 21 107 147(52.5%)
HAEA 0 3 8 11 31 53(18.9%)
A e 0 0 0 0 2 2(0.7%)
7 A 1 17 33 49 180 280(100%)

AJA =g7Ade A e ¢ 3 B2 v <& 4-40>9F 2k 60
7} 869 (30.7%) = 7 w2 H|5S AAE o, 507t 6779 (23.9%), 70tH
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4

X (AAFE)
Y
= g = ;
guy  gag o8 P gagy MY ol
o 12 gy AdEs @
20 0 0 0 2 13 15(5.4%)
30 1 0 2 3 20 26(9.3%)
40 0 2 3 7 21 33(11.8%)
50 0 7 7 12 41 67(23.9%)
60 0 3 15 17 51 86(30.7%)
70 0 5 6 7 25 43(15.4%)
80 0 0 0 1 8 9(3.2%)
90 0 0 0 0 1 1(0.4%)
A A 1 17 33 49 180 280(100%)

FRLE AQEH 9 NAL NEow
W BRI} (119, 2157%) 714 Berom, 4 ot

(778, 13.73%), U7Al% AZ=GEAAE (39, 583%), 1A+ A4 Alxq SAMAF (3
4, 583%) 4 wo® EFHAh
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12033840 98 HEA71-34-3989 F4 8 2AAA AL 14 97

AL FALE A 7 el & (%)
(%)
231 A= 2 ES 35 7lex 9 Aldd 1 1.96
995 7142 2 7174_1 s e R 1 196
Al
245 A5AF RSB TIA 1 1.96
254 we7le B ods AL 1 1.96
274 NNedd # T Bd FAA 1 1.96
441 T B YAk 1 1.96
721 A B ks aE s SARAE 1 1.96
730 A7t Bk #-E Vs FARAE 1 1.96
742 Ao 5 e 1 1.96
743 LRl 1 1.96
772 AdA-E 715 FAA 1 1.96
821 AfrAz B 7hs 71 Az 1 1.96
842 =9 g7 244 1 1.96
861 g o AR 2 1 1.96
863 A71d2 5 2 AE AxA 249 1 1.96
873 AEa 1 1.96
910 A4 9 3y de A 1 1.96
A A ol 100.0

A7) Aol A B4 s A E=8(probable)©]’3(S, definite + probable)
= wAE A v A ASA7E
, Bl a7t 681(17.1%), w43,
EEdus|=et Egjgrzddd 77 3u, AU(EWE)S the] SAI(TCDD)
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V. A7Aer 121
<H 4-43> 201149 A =LPG 78 =28 B2 (A )
A9 #AA g A
== 3} 2] 3} 7t %:é 7];]%:3 possible probable
(Definite) (Pr;b;lETlole) (Pozsvitlzle) o1 ol
il A 4 9 13 133% 4 11.4%
H] 2 6 9 15 153% 6  17.1%
v 2895 0 0 1 1 1.0% 0 00%
AP 0 0 0 0 00% 0 0.0%
(AF9A s g
1.3 F-edal 0 0 0 0 00% 0 0.0%
H]H]) A Al AFZ A 0 7 11 18 184% 7 20.0%
HEDZZ 2o g 0 0 1 1 1.0% 0 00%
2 A 0 2 4 6 61% 2  57%
FEUdH 3= 0 3 8 11 112% 3  86%
EgZzadgd 0 3 4 7 71% 3 86%
WAL 1 0 0 1 10% 1 29%
Zy s 0 0 2 2 20% 0  0.0%
AU (EHE) 0 2 2 4 41% 2 57%
&t A 0 0 1 1 1.0% 0 00%
A (7FE-) 0 0 0 0 00% 0 0.0%
t}o] £21(TCDD) 0 2 3 5 51% 2 57%
71} 1 4 8 13 133% 5 143%
g A 2 33 63 98  100% 35  100%
# ghAbgro] ofe] it B4 =EFd F dor®E fu EF da4e A SRy
= T de
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124- 3320 08 N 37-53-2909 34 24 BAAA AL 134 A7

3) Bl A= AHAAS B3 A9 =7 AY coverage rate 7
[oF A= e v 2ok
Ak TR © oF 40417 o] A
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(Myelofibrosis an
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(
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49) S gd  we A% e
A TE
A e () (%) Fe0s) & o #AA
1 o) =} 26 10.45  5.28 1.68 5.80 1.98
A7 2 A
2 _ 31 12.54  16.94 0.76 0.70 0.74
A2}
3 AP ZEA} A} 27 10.87 13.59  1.03 0.52 0.80
4 An) 2 EAAF 21 8.46 9.5 1.16 0.73  0.89
5 ] AR} 14 561 1247  0.26 0.64 0.45
6 T s FARE 18 7.28 1277  0.79 0.33  0.57
79 2 #4d 7)E
7 N 20 8.02  10.42  0.87 0.40 0.77
A2}
A2 71 A 22 2
8 37 14.95 11.16 1.16 2.16 1.34
ZYFT AR
9 1 54 21.77  7.48 1.92 4.72 291
- AR e 32
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V. @73 131

JAA vl &—H A (dA7HA), EAF 5% A&
7]

H | HIE =AM IR

0 208,500,000 —208,500,000

0 208,500,000 —407,071,429

0 208,500,000 —596,187,075

0 208,500,000 —776,297,214

0 208,500,000 —947,830,680

0 208,500,000 —1,111,195,886

0 208,500,000 —1,266,781,796

0 208,500,000 —1,414,958,853

0 208,500,000 —1,556,079,360

0 208,500,000 —1,690,480,819
1,395,294,493 208,500,000 —961,891,951
1,395,294,493 208,500,000 —267,997,791
1,395,294,493 208,500,000 392,853,790
1,395,294,493 208,500,000 1,022,236,248
1,395,294,493 208,500,000 1,621,648,113
1,395,294,493 208,500,000 2,192,516,556
1,395,294,493 208,500,000 2,736,200,787
1,395,294,493 208,500,000 3,253,995,293
1,395,294,493 208,500,000 3,747,132,918
1,395,294,493 208,500,000 4,216,787,799
2,790,588,985 208,500,000 5,189,949,981
2,790,588,985 208,500,000 6,116,771,107
2,790,588,985 208,500,000 6,999,457,894
2,790,5688,985 208,500,000 7,840,111,976
2,790,588,985 208,500,000 8,640,734,912
2,790,588,985 208,500,000 9,403,232,946
2,790,588,985 208,500,000 10,129,421,550
2,790,588,985 208,500,000 10,821,029,744
2,790,588,985 208,500,000 11,479,704,214
2,790,588,985 208,500,000 12,107,013,234
2,790,588,985 208,500,000 12,704,450,396
2,790,588,985 208,500,000 13,273,438,169
2,790,588,985 208,500,000 13,815,331,286
2,790,588,985 208,500,000 14,331,419,969
2,790,588,985 208,500,000 14,822,933,000
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ABSTRACT

Objectives

The aim of occupational cancer monitoring system 1s to contribute in
preventing occupational cancers by providing basic informations for mediation
and prevention of occupational cancers as well as providing a reference for
education and promotion at workplaces. The purpose of this study is to
establish an occupational cancer monitoring system, especially for lung cancer
and hematopoietic cancer, that i1s systematic and continuous with data

collection, analysis, management and providing informations.

Methods

11 hospitals, of 5 districts (Seoul, Gyeonggi-do, Incheon, Gangwon-do,
Chungcheong—do) participated in the study. Lung or hematopoietic cancer
patients visiting the participating hospital were interviewed and reported by
the researchers at each hospital. Experts of occupation and environmental
medicine, internal medicine and cardiothoracic surgery were involved. Case
definition, constituted with diagnosis, exposability to carcinogen, latency and
amount and strength of exposure, for both lung and hematopoietic cancer was

adopted 1n making decision of relevency to occupation.

Results
1367 cases have been reported by occupational lung cancer monitoring
system. Of them, 15 cases (1.19) were detemined to be definitely relevent to

occupation, 52 cases (3.8%) as probabely relevent and 341 cases (24.9%) as

- 139 -
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possible relevency. For those cases with probable or definite relevence with
occupation, the most presumable causing substances were asbestos and silica,
with 19 cases for each (12.8%). Producing and spraying of pesticides (16
cases), diesel engine exhaust (12 cases) and radon (11 cases) followed.

280 cases have been reported by occupational hematopoietic cancer
monitoring system. Of them, 1 case (0.4%) was detemined to be definitely
relevent to occupation, 17 cases (6.19%) as probabely relevent and 33 cases
(11.8%) as possible relevency. For those cases with probable or definite
relevence with occupation, the most presumable causing substance was
non-arsenic pesticide, with 7 cases (20.0%). Arsenic (6 cases, 17.1%), benzene

(4 cases), formaldehyde (3 cases), and trichloroethylene (3 cases) followed.

Conclusions

The study suggests that 4.9% of all lung cancers reported, and 6.5% for
hematopoietic cancers, are definitely or at least probably relevent to
occupational causes. Possible limitation may be subjective decision making of
relevency. Nevertheless, occupational cause contributes quite a proportion for
lung cancer and hematopoieic cancer, favoring a systematic and stabilized

monitoring system for preventing occupationally related cancers.
Key words

Occupational lung cancer, Occupational hematopoietic cancer, Cancer

monitoring system
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i Rl

® A%, AFE2Y, A5UAY 5 2H1E o A
2194(27112)

® &F= g o]gHe UsHE AxsAY FHFshe 24
(26229)

@ 8 2 EA7] 59 k] d5E Ax Ee Adske 24
(24322)

® AME Az wigtsts #74(26311)

© HAY &9 FAAA] PHAE AR e Hushs 44

(24390)
O 4, PAPAERe] 98, A, JAFA) B4 5o Uz
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sl o AU A 4RSS zeele] 2% A8 doqn

267} 28 ATES A QWY A% R - slesd
S8 ABe wEE A AL YRE 209 o] FH/2
7}@4

@ =BA AF 13 Axde 75 gas 7% st
© 4o Aol JApE= 9 Bt
2h) etk
@ 37t A=
- EPA : D
- EPA : CBD
- IARC : 3
- ACGIH : A4
@ 67} A=
- EPA @ A
- EPA ' K
- ACGIH : Al
- NTP : K
- NIOSH : X
- MAK : 2
® g=
- AL SFEREFD, 67F AF B45RE, A7 ok

- A2 AEA

4) A=<
7} OSHA
@D http://www.osha.gov/pls/oshaweb/owadisp.show_document?p
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table=FEDERAL_REGISTER &p_id=18599
@ http://www.osha.gov/dts/sltc/methods/validated/t—w4001-fv—-02-
0104-m/t-w4001-fv-02 -0104-m.html
LH ATSDR
@ http//www.atsdr.cde.gov/HEC/CSEVY chromiunyclinical_evaluation.htrl
@ http.//www.atsdr.cdc.gov/HEC/CSEMY/ chromiuny/sources_exposure.htmml
th IARC http://monographs.iarc.fr/ENG/Monographs/vol49/volume49.pdf
2h NTP http://ntp.niehs.nih.gov/ntp/roc/eleventh/profiles/s045chro.pdf

1) 7GEH=E) 2 =g3tsts 42

284 YA 33E . e Z(nickel carbonate), AFsiu A
(nickel oxide), ©}&3} A (nickel subsulfide)

@ 7H8d YA slgkE ¢ §58kd ksl A (nickel nitrate hexahydrate),

Salss 2 nickel sulfate hexahydrate), $33P7(nickel chloride)

) = skekA g

@ &A= 5869

+4 1 155C

@ #EH 1 2837 C(AAA])

@ W]z 8907 (257C)

® S71%% © 0 mmHg

® 437 - 239 B8 e FH5(FEA YA 5kE 0 549
WAL gl aLA)

=

(2) =4

o

W =F
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= 224131
2
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3}

1A
&)

2H(24399)

H

Aol AF-8-(31402)

A=

Q@ #E5Y4FT R AAATAAN Y
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3) AZFF

7h =4 A SR A4S, e A3 A vs A
de 3 Sk, 19k go] 4 fdeks Aow deA s

W 549 - AAS, 454 AR 299), % AEE A
olMel A, deAd vR4, Aol B

th S FFERA) ¢ vH G, Brled, v de R 4L,
AL} n7ket 2ol St

2h) 1w 25
@ IARC : YAz} (nickel compound) group 1, 5474 YZA

(nickel,metallic) group 2B
@ = elyAE 2 2% Al 1.0mg/m’

4) 2=
71 OSHA
@O http//www.osha.gov/dts/chemicalsanpling/data/CH 256200t
@ http//www.osha.gov/SLTC/ healthguidelines/nickelsolublecorpounds
/recognition.htrrl
1) ATSDR http://www.atsdr.cdc.gov/tfacts15.html

th TARC http://monographs.iarc.fr/ENG/Monographs/ vol49/volurme49 pdf
2} NTP http//ntpniehs.nih.gov/ntp/roc/eleventh/profiles/s118nick pdf

8) Jt=F33t=

(1) E7EsE) 2 2g3te4 44
7h 38 A= B(cadmium oxide), EAM}EH(cadmium nitrate),
A3} =F(cadmium chloride), S F=H(cadmium sulfate), Z~E|
olgd4t 7F=H(cadmium stearate), 33}7H=F(cadmium sulfide)
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PECELCIE

O 92715 Cd
@ 9AHE 48
@ A 1124

&4 1 321T (171
® HIH 76T (1719
® Y% : 865 (2017)

@ <7199 14 mmHg (400C), 16 mmHg (5007C)
A FEHI A4 A HAS v 594 B
Ho} A

= ARE(24399)
SCEAE S WHEs ol ARS(24322, 24324, 24152)
(YA-7h=8) 1Al 0] -8(31402)
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Q@ A& opHte] g e FHus she A(24129)

@ 7tew FAAE Ax B 1 FiE5E Ax T8 B
e FAA =R e ol BA9 83, Fx,
5o A4 (31402)

® PVC Eebre AF9 QAR B BAL Agehs

nl

S 29l

)
Y

ol
o)

L
e
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@D EPA :

@ NTP : R

@ ACGIH : A2
@ IARC : 1

©® MAK : 2

® OSHA : X

@ NIOSH : X

7hH OSHA http://www.osha.gov/SLTC/cadmiunyindex.html

) ATSDR http;//www.atsdr.cdc.gov/tfactsb.html

th IARC http://monographs.iarc.fr/ENG/Monographs/vol58/volumeds pdf
2} NTP http.//ntp.niehs.nih.gov/ntp/roc/eleventh/profiles/s028adm.pdf
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stetE el A9 NE- 7 -F3-29dY T4 A AAAA A 1A A

9) Hl&

71 7] 3= (Arsenic, metal & inorganic compounds)
() +7EEE) 2 =888t 44
7h F<]of

@ B&-75(Arsenic-75), 54 H]2(Arsenic black), =& H|&

(arsenic metallic), ILA|H]A(arsenic solid), H]ZA#|(arsenicals),

3] AH] A~ (gray arsenic)

@ 4+ 3}¥] A (arsenic trichloride),

@ o] Harsenic trioxide), HISHH2)(arsenolite, arsenous

acid), F+H]4+Harsenous acid anhydride, arsenous oxide), 4t
A3 A (GAH-F) (arsenous  sesquioxide,  claudetite, white

arsenic)

@ W2+ (arsenic salts)
W) =eslstd g4
@D CAS NO : 7440-38-2

@ 4 @ eFAL He 2 2R 7

Fol A Belo] glojAn He $AY wA= Hh
| ks WAk bk (b S Aol el (08
=S S Aol AL A4E elrt

(2) AT} =5 ¢ QIZto] AREEE tiFEe] HlA&ve ofnlil AR
3] A (arsenic trioxide) FEZ HoZit} ofu]ike ] W o}
A FEo] ARG FAER wgHE 1ddd A AAAH S
= 75000~100,000 =2 BlA&7F Atdvka A Bl A 3E
& A FHSISHA o] &5 ar Stk Al (smelting),
g5 Az 5 4 FdEEA Ax FE9 3 e AL
HEA] AR ol ARSEAT 80% HEE FoF AR, AE
A BHEA AR H7HA T sy AR AFEE A QT

- 194 -



- 195

W
I+

=1
PN

2]

5 3-3> A

<3t

- = S
ol E3 o -
i Kooomo Ko il
) 3 ol - I
4_m._ % o0 . PSS
i 31 ™ 2 or
3 & T K2 o o
wlw ZTEDF T
mo o KM o __.*___._
CUE I B s 4 Ho
1 _ K= 4T @R oo LT
H- ol l__n_ AT = - N__._ __o._ ﬂ/l
_x______ uo - W_m K] — X o m_m o oF HOI
H R - m._v = o Kd
PN o — O.Mo 10 K4 o =.__|E -
M Pl 00 ol ol it nwE_K =
| O BKRE T E0
- Sl ol o 0fo H o K 3o =
8R4,z o = of -
S o m._u < m ok = 0
X T W ® R oo
me A3 Tk R oo 3
R 3 7 & & 0F & # < Uo wr
| | | | | | | |
3 ujo 5
Ul op <
zr o <
= T i _.,__u
___M._ << E i
| = Hz B o
o | — X K oo = m
3 - = =
K | T NHA%EQ
_ | Tos S H S
L - KT = om
o ﬁ_.‘ :.ﬁ_u ol ® Kl 3z o
il K 0 _ = L
T R m._u o K KM =
= o ©l K T or [l
_._msmu_mwl.,um._x.._m_laﬁw@w_w
WX ol 7 m0M0 o <
| | | | | |
N B
E
< G
<0 =

g

(3) 2871

I~

=
]

7h

)

iz

ek,

AT AR A9 F

) oA}

|

oo 74x Fao

-
) .

5

2 DNA 3ol #4

e oAl

© 57Fe) HlZ= A Welld 37k viam

- 195 —



o} 2 2H(dimethylarsinic acid) ¥}
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AA 3 (collapse) ©] T}

=
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U 1~2F AUA T

1

= (Guillian-Barre syndrome) &2

]

"
Br

)
7o

7A
Mo

(erythroderma)©] YE}
°] Mee-lines®] X% 2~3F & yepdt}

O ¢dtxd oz thr7]¥H(multiorgan) FolE

=y

o 3%z

p=1
[}
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D Anerican Conference of Governmental Industrial Hygienists(ACGIH),
Documentation of the Threshold Limit Values and Biological
Exposure Indices, 7th ed. Cincinnati : 2001

2h) CDC. NIOSH pocket guide to chemical hazards. 2006,

nh) IARC. 1973, Some Inorganic and Organometallic Compounds. IARC
Monographs on the Evaluation of Carcinogenic Risk of Chemicals to
Humans, vol. 2. Lyon, France: International Agency for Research on
Cancer. 181 pp.

1P TARC. 1930. Some Metals and Metallic Compounds. IARC Monographs
on the Evaluation of Carcinogenic Risk of Chemicals to Humans, vol.
23. Lyon, France: Intemational Agency for Research on Cancer. 438 pp.

AP TARC. 1987. Overall Evaluations of Carcinogenicity. IARC Monographs
on the Evaluation of Carcinogenic Risk of Chemicals to Humans,
Supplement 7. Lyon, France: International Agency for Research on
Cancer. 440 pp.

10) bis—FZ2H Y HEZ(FEZ 2 HZ)

ME

(1)

i)

FEEHE) 2 =Ygty 44
b 2]

. FZ2ofH|Z2(chloroether), E=Z=2HEol|8|Z2(chloromethylether), S22
(FE22rEA])  vEgkchloro(chloromethoxy)methane), tE==w|E
oNel=(dichloromethylether),  SAMINEZZHED(oxybis—(choromethane)),
id-riEE2rmE HE sym-dchlaodnety ether), B4 S o(hs-QVE)

) =83etA A4

@ CAS No : 542-83-1

@ Ao AAolH = 28|
@ 3ol vil-s- ZshH 44

]
Aelra B FEddel= 2

N

S W)
o] v, Aadole Qase

57k80} S717F A
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)
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7kt BEaA ERE SRA)A #HY wdag9Eel 10
B ol ke, AATI(EelA AR 7)7hE
=5 AT

® IARCeIA= BCMESH CCME®] <14 uhobro] Z¥-air)
W“;RE} IARC 1974, 1987).

£l

O F=BA AU 5E1E A @ ekl ele) bis- 2=
Zrjgole|ze] $uHow FHwE Ho} AP o] 9)

@ bis-—E=2WEH 29 S=2vEv o HZ(CMME)9] i%%k
o me} w71do] AsiAT £719) B 1F4wst Wolxie,

2?
O_|_4
=
-2
2
n:i
r\:\
!

2 A4S AFETAL 1995, p211-213

) American Conference of Governmental Industrial Hygienists(ACGIH).
Documentation of the Threshold Limit Values and Biological Exposure
Indices, 7th ed. Cincinnati : 2001.

th IARC. 1974 Some Aromatic Amines, Hydrazine and Related
Substances, N-Nitroso Compounds and Miscellaneous Alkylating
Agents. JARC Monographs on the Evaluation of Carcinogenic Risk of
Chemicals to Humans, vol. 4. Lyon, France: Intemational Agency for
Research on Cancer. 286 pp.

2} TARC. 1987. Overall Evaluations of Carcinogenicity. IJARC Monographs
on the Evaluation of Carcinogenic Risk of Chemicals to Humans,
Supplement 7. Lyon, France: International Agency for Research on
Cancer. 440 pp.

nh)  Toxicologic data network(TOXNET), US. National Library of
MVedicing, National Institutes of Hedlth, Available © http/toxnet.nimnih.gov
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I

of ol YA 37| Y= F7A(mainstream smoke)
I} FARTE A7IE UEE Abolel izt se WAk R
(sidestream smoke)?] E3E2A 25000] 71A]¢] 3fetE-Zo] shg o]
A

% F9o] : ETS(Environmental Tobacco Smoke), ©]xF&<d, Involuntary
SmoKing

3 =4

B owE g R AF 5

ool
re
2
1o
o
=
re
N
3
(0
)

e,

4) FFd= &4

(5) A& 717 : p53 FAAS Koras Saate] ool e
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g 3 FeAek AEY F
e 2% ks, A, A%, e 3
o w28 WEFAR A TANDL

© AN T FAEES ﬂl%@l A s 12~19% S7F

@ AN ETSTE ik ARFART 39~6.10 =31, F
AANRT 44~459 Eow, FHodA AP 50% =
(Siegel M. 1993).

) 71EE & ¢ onRIFY, wAel asAl 9, A ANHEAE
1] 9F)(IARC, 2002)

(7) A& <

7h NIP. 2006, Cardnogens Listed in the Heventh Repat - Tobacco Rated
Exposures(httpy//ntpriehs.nih.gov/ntp/roc/eleventhyirofiles/s176 tobapdf)

) TARC 202 Monographs vdl.& — Tobacco Soke and Involuntary: Snoking
(http//monographsiare.fr/ENG/ MVbnographs/ Vol volumet3 pd)

) NIOSH 191, EANVIRONVENTAL TOBACCO SVOKE IN THE  WORKPLACE
(httpy/swwwiode.gov/niosh/O11(8 H4htrd)

2h) NRC. 1936, Brvironmental Tobacco simoke. Measuring: exposures and assessing
effects. Washington DC: National Acadeny Press.

1) Segd M 198, Involuntary snoking in the restaurant workplace: A review of
enployee expostre and hedlth effects. JAVA 20(4):490-3
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@O 7HAFA} 7} 134 T2 AGAY 2 M F2ES AeE
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Sz 2 o] wFHW kS ALgste] FAste WS Tt
ofw thake] dajzlel wEE S vk
@ xEJEL _f_ﬂglg:él/\} : 5(4:1 iﬂﬂEJ—/\}}: iJ:le,\}g} iﬂg]eﬁ
Ab e Aogabs AR 54 w57 43 Alow Aog
SR AUE AAGE FAE W, 2wl B F5ll

;

_EL

ATHE o] FAUES WEo] Ui AL maEFAY
@k 2aeE A9 1{— AR AWESE welel G589
sk 67k 28 S0 =E 2 5 9tk

© 284 AL B3} Rol QB9 EE VEAL, oI
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€O 2R 81 S ol8an. 3F 2y 898 wel
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Aol Aol el B¢ Aue A}%EfEQEi Aol =54 7hs
A& B

- 204 —



% %o 205
<E $E 3-4> 04990 £ D faAA
EEEE % Jisd na R
I Hx 2 FMriel M@, weldw, ool
Dok gMBERS, MBS, BAY, BEAL
2 8%, U w= e mer || oo H 7SS 22 38 dad i ol & Jd,
e i wqy| BEIEHE, P2l 2Foln uiis, U3 ElE, BaH g
CJheM : olElR, REUHSIE, ol2BE, 94 ZEd, o
sEtzaAolE, (BT
3 Of~EEE AOE, HOIE, |
X0l ALgSHE ol —EE
4. el X2l dimeistel=al o4 AlOfHoIE & Sxealdaled &
CENETECE! Sl=g, 25
5. AHE E= Z32[E &8 |ZEUWE AHE
6 5% A =g A
7. U/2 Hor 9 oo iy |22d B
dlgd 222l0|=, Aol ZZAAUER, ColEES ofol=, o
cz=2d oldz, 123-Aust =28 oo YnE B2
8 HIYE i SIAK MR (o OIX-2E 2B, 2-0I KAl OfEHS, 2-0f SAlIE ofMEl |
E. oY OMMEIOIE, SINEE SAOIE, oj2%E %TE o
o5} OIS, AIZ2HAME, Olgist ZREU S UE
o Hole @ mA aeios |OPIE. AIEH F=eH0l=, Sioddad &5, VM & P, SfHEr,
SuH, £29, & JlE8, 28
o malol Hole Amay |B2UOH EESHIE, O =z Hd oE o ofH=, 2%
EAl o €22, Stoddard X
1. 582 gan o Heigzeds, 2L, U, 7
12 OEERL, &, 9% we
AHE HlEtS ool £ |M2i7), Ao
yerske o)
=
e e e MElsh Uz, SR, 28 o wYE
7t&2l, MEK, E{®lEtQl Stoddard, VM & P, H{E&l ZZ2l0|E,
10 % e W me| Xl |HEiBReolgY, 11i-celF=ede, =S Jka EF
o, =u

(2) Frefl=dd A7

7}) A 2] 7HCrystalline Silica Dust)
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C1: &ol&E olzt et 53
Beech wood dust Joinery, circular saw on building sites
Benzene Gasoline

Nickel Compounds
Oak wood dust
Tar, Pitch

Zinc chromates

Welding electrode

Joinery, circular saw on building sites
Road works

Old coatings

C2:7lsYd =& 2zt et
Benzo(a)pyrene
Cadmium compounds
Chromium(VI) compounds
Diesel engine omissions
Hydrazine

=2

Road works, diesel engine emission, chimney sweeping

Old coatings
Wood: protection
Diesel engines
Water treatment

C3: oMl =& ozt et =23
Dichlorornethane
dDiisocyanate
Formaldehyde
lead chromate
Wood dust (besides beech
wood and oak wood dust)

Stripper, solvent

Polyurethane

Conservation of dispersion products
Old coatings

joinery, circular saw on building sites

(3) AHE4
7 olo]3,

B

LA,

&7

Ak sl

1993

EFARAFAA 38 falEdE A7, 2006

thH NIOSH. 1994 Fact Book. National Program for Occupational
Safety and Health in Contruction. 1994

Zh)

Construction Industry Hazards. 2005

A<
2) 9584
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2103} gtEdd g A& H7-TH 24949 A LA FAAA AL 12 A+
Ay = A= _ =z A ol O 3] z]
<3t T 3—6> Jl-ﬁ Oxé = 'ﬂ_oﬁgé
S5 =A 3l el X}
B (Welding) FEE, OlMsE A, AMSiES A7 SH Me|M s, Zut
7t2 |Brazing FEE(ES| 7IE8), B2, 3, B, sy
2 - — —
o = (Soldering) A HE, st
= . . —_ = - - - —
m g |Metal cuting and flame gouging FEE, O[MsEA) AJMSIEIS A5 s Me|M) SR Fgt
k=l pf ES= ¥ SEE, O|MERA, AMBIEIS A2 SlAH MM S|, Zgt
ZH A (AMEOITRH FEE, (58 ML HF), Mo, x|, el M7, &t
Ale |Shielded metal arc welding (SMAC) M, &5, 2E O[MsEA
ot3 |MEOX|= otz 87 =, 5, s MM, MY, 25|, &3, XM, 2F, o[t
873 |Submerged arc welding = ESE
Metal inert gas (MIG) ; AelM, FEHE, 2F, AtsE(o|MtstEAet ), ofAtstA
gas metal arc welding (GMAC) 2, S, s HMelM MY, 24, &
T ungsten inert gas (TIG) ; AelM, FEE, 2F, O[MEHE A, S, stal MM, M|, &
7k lgas tungsten arc welding (GTAW) =, =4, ditstEa
Al =
= — . = = = =
otz Plasma arc welding (PAW) and plasma | 2&&, 2F, o|MsEA KoM, Me|M, A8, s, stah ™
o=y |arC splaying ; tungsten arc cutting 71, B4, dikEtEke X-d
g
Flux core arc welding (FCAW) ; metal A2l M, FEF, 2F, LLSIER(0| LSRN 1), oA
active gas welding (MAG) 2, B, s Mol MY B &F
7| Reglsta_nce welding (spot , seam, Q@E 42 Ao S, B, S MY| 2LE
;;L projection or butt welding)
5
o~ |Electro- slag welding shal sk, Meold, M7|, F&F
o e — = .
Flash welding ™71, 3, 2, 255
Electron beam welding =2 deel X-M, ™7, s, 35, 23, 37t
Arcair welding 25T, YASER o|MEElA @F Sh||, SHAL Me|M MT|
ilij Friction welding A, st 71Ale] Fells
s s moixg| = s1=
xpoi |Laser welding and cutting ™7, sllo|x, XtelM, ki, stat 25T, EHX 2| 22 Bz
Stud welding FEE, MM, XM, stal M7, s, A8, 2F, o|AtsEA
Thermite welding SRy, Z4 MM stak

(D) Fel=dd A7)
7hH AE(= Feled 7tEw i )
W) 7tEs (s feled As B Ex)
o H(= hRAlE o 2 Fx)

2) -4 TAHYTARC Group 2B)
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7P TARCHE.aLe] ospd B 7H9] AT E ATolr Z3 H<Y
71 Red A9 siAT g e dae] UatE ZSE AT
oA A HAGA A HLe Y= 2uje] FT7HE Btk

) A=A A 24 8 AGAtel digh ATt = He A¥
o] FT% S7FE HAth M4 &FFY] AY A3 Sk Ad
=3 dedo] )

h vz fidollA gk A Bl 30%9] 9E S SRS
FHolA AAIZE gt ZTE Ao FAGH R H HAE
I APGEe] FAEIH R {odt VIS R oy AHJAHA 84
2o} Ak A vl A= 2 2ol 7h gisith

2h) 1 efof] E 7] AFollA] wEy SRk Agte]l A T
AJtk= Bavt 9ok

nh) oA §l ZMAE At wetdo] dAIskA| ggobx S Al o
&l JARCE= oS Group 2BE EFFTHIARC, 1934).

(3) FaA=

7} Encyclopedia of Occupational Health and Safety , ILO. 1997.
23 BAR Y. dsbd B3 s] 1992
ASE AR AEY B2 3AEFAA N 584 AZY 199

(1) 2= 58 555 vg gk 573 Ho st dH9 F&
(cast) S W= F4 Ay ozA H(ron)hs ol fste FAFE,

)
ZH(stee) WS o] 83 k=, ofe] HE T (non ferrous metal)S ©|
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212- BB AT A& A/ -3H-4A0Y T4 WA A AL 13 97
<E $F 3-7> FREFPE AY g
_ 85 &2 FYUsto] 2ste ez MEsls €82 == SHS
23 (molding) N 5t Co solale] xsio ole
2AM, Alz|zt 2elet ZEHM (binder) 52 Z%5t0] 82 ohec)
& otol U JZztezAM Alz|zl zefet Z &M (binder), LA |
(curing agent) S =& slod otE0o{ Tt
A XA = MRz AtEsts LA w2t SF7F 2R =, Hheat) T2 A
(core making) (acid2 LM =2 AL23H= hot-box, OlAt=tEEA olBl(amine), O] Ats}
g2 A23HE cold-box, FME0|HE AL2SIHLE AZF o2 24
oF._ no-bake S0| UL
2o al
Smeltng) = =22 pig ganEs Zoln Fuol Felshs Aelolck
2! (pouring)
M| & (cleaning), FE22 FYolM mof W, F2o 20Ues ZHHZIE FusHA
offal(zel €7 =8 ctsoiul= =dolch
N7 = O =
<E $% 3-8> 7B 34 F MR T2 fd4
23 (molding) A2|FIHX], &5
Y HX| & A~Z stEEdE
Ovne-baked core |R7ZIE& el d&Es&ME, F7I&H, CO
Shell ki H =, Alotstea CO, ZE LM SI0E, etz
ell core makin 5
AR H E O o, myAazt
(core making) Hot-box binder ZgodstolE, HEzd=E, CO
. EzZ|ojEt=otal, C|oEof & oto|, = ofEtC|ol A
Cold-boz binder D
Alotd| o]l E(MDI), ®l=
No-bake binder HEZAZE zEUHGol=
283422 ol oHAD Ro|
g8 U ASIERA(F5H), ofEHMTEA(FE), A (ER7),
. cupolas ALELELA (D] O o
(melting) O AtSLEHA(E 7 3l)
HM7lotz = Mt Mzl S UM 2R (P26 AHE)
=9l E8ZEC=Z st oHMALD Fo(58| £l MAH Al)
(pouring) e BFHE HMX MM, CO, CilweZEtsifA4
iy _
Aﬂ’i.(cleanmg)_; =3 a2 CO
ofFal(=2e £27] =g ’ ’
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21l #Hd H gk o] A2 A] ofu] o] E(MDI)
o] ~Alofd|olE o]l Zejn] R $-#¥ cold-boxt no-bake BFQIGIEA A}
g9t} ‘Q, Wzt dajA 2ol ZAsith MDIE i, 7| 8A A, 93E 2
™

TEgYstelsE Selel, s ARy Fm} ol AAPe Hgel] A
$9 % kI, E IRAAE AT A3 B9 203 5 9

) L
ooEd HEA YR 2 dHETE dolE Ao wE I =4
=

7)) Al e
SR A EeN S Ashe)FHoIA curing ZvjA)

AT DR ENE AT, HAN 28018 FANE Do F 9tk

fru
>,
ofo
i
—
o,
-z
it

e vhanekEeksla 4 (PAHs)
AE BT F& wf A4 33 A F(destructive distillation) 7} 7 3] =
M4 benzo(a)pyrene, naphthalene, perylene & thalubafEels)4=471 WAl s)
=

1) StstE 9 gslra
oLat7t s &S FilslE s 8§20 o] Ho] i d5E FYT
o ZA g, b e viadlg FES e o BAs| e S 83
FAhE o] 3id EYaE B2 48 w(Quenching) HAs He-X 5
diste]= It} YK arylsulfonic acid)e] = =
7t F4E v ok B gl dA et

g SH
=
o
k)
ot
©
o
o
ﬁ{% =2
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3-729d A A AAA A 1A A

<% 5= 3-9> FEFTAHANA A 71 doF 53
=g o ZZ9 28259 | =2d 271 &
s 2l &}
L ES 28 =9l olsa
L o
ozl = e o o
ZaNE IIEE o
as O
J|EF BX| A2 Mo o
- O O
=3 kS o
ZaNE =) o
3E O O
CheY sk S Elal o o 5
Jtaat 23 -
Ias 24 Z=otstol = o o 5
22|58 olXf Aol A o o
7h E FEREA ] Lok
O vz F=ro] T F2AAA HEo= Qs 23 Al Bl
(IARC, 1984)
@ FZE ATFNA F2 T2ANA Hgo] gk A=)

15~252 HI(TARC, 1934)

2s71A o 2 9k HA o] Frheohes EA(TARC, 1984)

¥ FF 2 AH(steel foundry worker)oll A dut F Z=2AF
(steel worker)d A 2 A1%eF Al Z7HIARC, 19834)

) 2erd (TARC 1

7h TARC, 1984, Monographs vol.34 - Polynuclear Aromatic Compounds,
Part 3 Industrial Exposures in Aluminium Production, Coal Gastfication,
Coke Production, and Iron and Steel Founding
(http://monographs.iarc.fr/ENG/Monographs/vol34/volume34.pdf)

) AFAQPA -, 1999, ARG A Aes 47 FEAEAY
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7h = (Benzidine)
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& ¢ 3] = (Formaldehyde)

B

Uehdet
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ATH(IARC
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