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ABSTRACT

There are millions of deaths from cancer worldwide every year. Among them, 4~10% are considered to be attributable
to occupational factors and 0.6 million workers die annually from work-related cancers. Occupational cancers are
relatively preventable compared with the cancers associated with other factors. In the developed countries, especially
in Europe, there have been hundreds of occupational cancers reported annually in the respective nation-states. However,
there were only 35 cases reported in Korea in the 1990s which were accepted as being work-related cancers. This
difference might be related to a low level of recognition, detection, and acceptance of occupational cancer and
carcinogens in Korea. To prevent the risk of exposure to carcinogens a comprehensive list of carcinogens must be
prepared. This should be followed by timely dissemination of information which will enable fundamental controls to
be implemented, such as the imposition of ban, substitution, and engineering controls. This will require setting up
procedures to record the past use and exposure data and carrying out robust statistical analyses of that data on

occupational cancers and carcinogens.
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Table 1. Carcinogen classification by organization

L Evaluation . - Carcinogen . .

Organization Method Evaluation Criteria Classification # of carcinogen Reporting

- Exposure data
Expert Review - Studies of cancer in humans / 425
IARC?) through Working  experimental animals Group 1/2A/2B/3/4 Monograph
. (Group 1, 2A, 2B)
Group - Mechanism and relevant data
- etc.
- Studies of cancer in humans /
NTP2 Nomination & experimental animals KR 245 Report on
Review - Mechanism and relevant data (K and R) Carcinogen
- etc.
- Studies of cancer in humans /
experimental animals 128
EPA® Expert Review - physical & chemical properties ~ A/B1/B2/C/D/E IRIS database
- (A, Bl, B2)
- mode of action and relevant data
- etc.
- Studies of cancer humans / 1178
EU? Expert Review experimental animals Category 1/2/3 (Category 1, 2, 3) R-phrase
- Mechanism and relevant data gy L 5
- Studies of cancer humans /
ACGIH® Expert Review experimental animals A 1/2/3/4/5 161 v
(Al, A2, A3)  documentation

etc.
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Fig. 1. Flow diagram for the management of carcinogen and
prevention of occupational cancer on a national level.

1. 4ASE FFo| o} weld wA

sjeE4e 5*3 TR HAZ)FEC] STk ERk
7] W&o FAoZRE FAZ3IA] 2 (Globally
Harmonized System, GHS)®] A71=Se}. v A2
k=de] 278 AT 94 =7 g5tk =
7S] WeHed E55 A7l s A 59t
E2E gk ARAIETS =EAe] g A
Z¥eiA AgE, Gkl e thAsHl= &
S XA "o} o] wlEe] =A)=E7]7-(International
Labor Organization; ILO)IA %= AAAHLd FHof
AN139%, 1974y Sojo] LPIEEE 7P 471
Ao AAESE 1oL Y0

§:].6‘]—~%ZLQ. /\}_g_ﬁl— 7:] o H]—O]-/KJ%Z]O] t@—.ﬁ_&‘l(ﬂ
A Agske Z2URE A7t AlRETaL & 5 Sl
£ SlsiM 7 HLO}EX 1552 2Asle] 3k
2A worEd Rkl ©i-g FUh fHEAR g}
52 B EFEY B, #A B x| #g 5
(Regulation on classification, labeling and packaging
of substances and mixtures; CLP)’©] thxZAo|t}, &
HAG  3}8E2 *(European Chemicals Agency,
ECHA)oﬂ mEH CLPE el GHSOl 7|%8 A=

+ S 27 2 BAl) A3 Ve 2N, shekE
é‘o] APl F=E7] ol F4do] SE Jrrt
F71H 2N AMBAIRTS} =5 & & 5 Al St

0
o 3 rr

J?‘J

"o

3o e 99

f
2

A 523

< Ao| HAor} Y

CLPIE &7 2 2] B-=o]gli=(Classification and
Labeling List; C&L list) Zlo] SlojA, 2+ EdE0]
7H A A=A Ho A Bl thisl AsiEsk
o SHEA At SURE WS S ARFR
sloiF o] BAEE ulel BAHHEIE =S 3 Ao
o} 5_'7_ HFE=7FeS 1Y de 73] $eEA
BE E 713208 285 WAooz uelgERS 5}
lskaL 710 = 3= Holrh. dH= 7H‘%U]' Helg
Al w0l J"d%@iﬁ%ﬂwb IARCS} ACGIH
o] B2 uolEy BEow FQ3),

2. HASE ALEe| oH|

MRS AR oFe A2 AU oF ol o
o] 7P 22 giFo|t}. HAEA AMSA= F7F X
A A A4 o g vl 5 9L

=7Re e 2e WAoR Wokeds FA5)
A AR-S AAlkeE S =Yske Aol Stk
54 WAEZ RS AT AU AR-S Akt
TE ske WRle] 7P HAQ Felolth. g4 Ee
AREAIRE AR 7F F7elA ARgRFo] WAL =E At
NA =E7Fs/de] oM Aol & EdE0] Agd
o &8, o] W 7MY Fos AEEE T she] &
12 tiA7Fsdoltt. Z9ldlelx= 199637 H ERlE
2R HEAEZeo|=5 ARFABINIT?
2 71 tEAL Al fE ABET 9
s27o) 5=, Hoh, 57k 8 Al Bt Bel 34
(Registration, Evaluation, Authorization and Restriction
of Chemicals; REACHY ol|A1¢e] 373 EE 5=
(Authorization list)®]t}. REACHOIA &= Tt £32
5 Z9¥9-21E2 (Substances of Very High Concern)
FolM AERIY Aol AMESI7FE Wolof & Ede] &
22 S{/lp3EAE ol e

A9, A% FollE 54 folEd BHAE A
FE Bsiel AN ABEHe] FUHES we
£ ARe] AYHNE Wt wm=soloiE EelZw
2ogdz sF2 2l gl 1kg T 50 =29
o] FEFLL] MEL Rt} ? drlmoe A
Aot mgztel ZewolErt SHrE A AlEe
Bade Waew maolss AAAURE
23 glep

AR BjAe wekEe] AR olF Al
o] A3} weislo] glek, W, A
Sighe 271 sk Tae A ohth, AlRIFe}

RS UEAS HUSES fEshs 2E 7

N

Journal of Environmental Health Sciences, Vol. 36(6)



524 Ao A - FHAAE - Y

A2 oz & Zlo 2gta o2 & Zloltel| u}
zpo|7h WS Wolt}. & Eof WYEAS AME
ol gAERS $AHoz HEs, ujddEd
Aol ofHg 739t ARS-S sl7tskes W o] ZA|
2 A2 9] A ALl ol#et AR Y
Agte] A3 (90/394/EEC, 9824/EC)°] AL, 7Hutch
Belgjadgnlole] AR AN ] dgsitt. =,
HAgte] AHoME 7IeFoz /e A
Zolvt =4 tiAl 5 B L= o
Zol=5E slal o JEHoR Erksd
AAg AT slold ARF S eFsta
T BejgAEEnole] 4Pl = ACGIHY Al
F A2, 3-& IARCY 1, 2A, 283 2B 579 ¥
Edolv} ACGIHOAN &7/ AXEAd B4, 1=
4, 283 BE A2E ZEA Hug e FEe R
EHEE Aol ke S0l w2 EFE
Hslire tiAE 941 AAjsiof skl 234 2le 7
o= 945 dHARE st=s Wkl vk T
oF I/t wetEd S AT oFE K
33 ok, 2 vdks AHEE giAE AR &
2 et 2A Bty W Eo

A, e #Aeld HF2Q F7HES gAER
e 282 V|golAN 2A X ket F7t
aEd e 28 A=E AU AH o
FYsta Jon, FAFAAGG7A diAEE
HBE Agshs 757K skl ). dvia 34
AXME Aol SRR AREE dslaed
gt ATE AH Fst Hslge AMSS =
7] 9 7tolEERRlES AlFs = ST Zek
A= 23709 4 giAgPE B s d54o=
AE AR Jdom, 25 QIEUA|ES Fato
FH3kAL Tk

o

%

o 4o ol
Pe%!
fr to (B Jo

o &2

r

(i o

l

i
o

-
7Y

o,

o

o

o

AL

3. A #F

o
i
£
>
e
i)
o
4
rr
o,
o
3
ul
W
X
o
>~
b
of
ﬂ'r‘
poc)

2 |
G A, wEAEY =FFEE wE7)E v 3
o e SRl B S e Adae o
2

=98 tAlg Ade B3
Aol EgFolt. BAIAE WAEA
P27 BAGAE AEE g Y2 d e
WO thAIsH 2 EBHOE v o 1)
09k AHgERelE WAvh e

4. =E7|18 FHd1 SAHe 7=

AR SHolM ke d S I, dPHes B
218 vkl siojeta, wvelME wEde] A
HE Jg3s] Fotsta =& =l g A
(surveillance)’t Ba3stct. o|Hg =7 5] AL
Boll A3l B4 WEdd] =&2Ee A4, A4,
A5 Sl ek A B oepgTiFo] o] FojXrh =,
AAA el ol =2 4TI AYS oA =
o, o] AF= AU ool B oY AR 2
AHRS-ET tHEA Q] AFEl7F CAREXOIH. CAREXE=

o

A g F4ske b &8 Uk dE B, F
A EAMA 7= (International  Standard  Industrial
Classification code; ISIC code)E ©]-83}d ARz o=
5570 A HEE =E2eE54E F4sAY
IARCE] W24 EE F 857l QApE & F9
= 2070 AR =ETATE FS] WdE
Aol ot FAHQ] =&7FsAH 1 FRE FAHe
o &8 = QUoh

V. fEjuElel wetEE 2[RAQ
EMFE et

S2vete] werEd s AAH A gt A,
WdEde] E5o] AHA B3 ATk =A, Tt
24 RS oAle] S1% AAE B wAA g
o] wlARA 3 Yok A, HAER AL R AR
Bl Qlold F7kel ol vl elE ek, WA,
PHEd wF A g BAVE FEEA 8w
011;}__

JEu #H2 28l dekeE Ageldl 9l
AAG 2A7F #5553 sk RS Exst
Atk R 2 ¥AE AT 2HEE Hole GHSY
7S mEI|R sen, Uked SellA Al 2
840l e 22 SEddeds A @
ZslthaL STk o83t wsh= ullg- vl 2
oz ARl AE)EEd selEe AER siaE
o} 53] AUEHEF] FFESIFOEA WA o
off gk =gto] ARRAIA =} o e oee
sterslA gigtor, weF Wt YESel
AINFEAES Zo] A9 Uelg BHow ¥
9 A9 wgkEae] A oMl 2 49e @
Ao uelt AR/FER NS ¥ wead
o HFHom Sunt RS B2 M9l /)

5 H-E
Ml Ry

i

Journal of Environmental Health Sciences, Vol. 36(6)



Aol AYH o S AT A 525

Aatolok sk olfolt.

SR, ol2f3t Wsr} g Aol sh wWekE
dae|AAle] SHoMe Al Edsital & 5
o e o= oAl Al 9Fe AR8s] 9
g pAPgElel Uxe Aol wigEsitt. 9 2
et BelEpp ol AlHE Fud & A
Aot} &, A= ol& sl A=A /st 3
Huge] = A AJelof gtk o2t qlxe}
7b FEEA G Adeell diFel =y et u
£ Zo)7] vl

ATt 2 Wt wE $AY) T4 Y A
nleslolo} & Aoltt. olE SW EBH<
B3 EEAYER AAE Syske ol
oF 8}aL CAREX®] dllellXx® AHd, A,
R 3 /FsAS TEe] U@ ATE) 7t
SloF gt

27wkt A ol i Art REI
T 2] BEd #HAA 5 g e

4534 oige] a7 ok,

J

1. Parkin, D. M., Bray, F., Ferlay, J. and Pisani, P. :
Global cancer statistics, 2002. Ca-a Cancer Journal
for Clinicians, 55(2), 74-108, 2005.

2. Brown, M. L., Lipscomb, J. and Snyder, C. : The
burden of illness of cancer: Economic cost and qual-
ity of life. Annual Review of Public Health, 22, 91-
113, 2001.

3. Boyle, P, Levin, B. and Cancer, International
Agency for Research on Cancer : World cancer
report 2008. International Agency for Research on
Cancer Lyon, France, 2008.

4. Danaei, G., Vander Hoorn, S., Lopez, Alan D., Mur-
ray, Christopher J. L. and Ezzati, M. : Causes of can-
cer in the world: comparative risk assessment of nine
behavioural and environmental risk factors. The Lan-
cet, 366(9499), 1784-1793, 2005.

5. Doll, R. and Peto, R. : The causes of cancer - quan-
titative estimates of avoidable risks of cancer in the
united-states today. Journal of the National Cancer
Institute, 66(6), 1191-1308, 1981.

6. Landrigan, P. J. and Baker, D. B. : Clinical recogni-
tion of occupational and environmental disease.
Mount Sinai Journal of Medicine, 62(5), 406-411,
1995.

7. Landrigan, P. J. and Markowitz, S. : Current magni-
tude of occupational-disease in the united-states -
estimates from new-york-state. Annals of the New
York Academy of Sciences, 572, 27-45, 1989.

8. Leigh, J. P,, Markowitz, S. B., Fahs, M., Shin, C. and
Landrigan, P. J. : Occupational injury and illness in

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

the United States - Estimates of costs, morbidity, and
mortality. Archives of Internal Medicine, 157(14),
1557-1568, 1997.

. Nurminen, M. and Karjalainen, A. : Epidemiologic

estimate of the proportion of fatalities related to
occupational factors in Finland. (vol.27, p. 161,
2001), Scandinavian Journal of Work Environment &
Health, 27(4), 295-295, 2001.

Rushton, L., Hutchings, S. and Brown, T. : The bur-
den of cancer at work: estimation as the first step to
prevention. Occupational and Environmental Medi-
cine, 65(12), 789-800, 2008.

Steenland, K., Burnett, C., Lalich, N., Ward, E. and
Hurrell, J. : Dying for work: The magnitude of US
mortality from selected causes of death associated
with occupation. American Journal of Industrial
Medicine, 43(5), 461-482, 2003.

Barone-Adesi, F., Richiardi, L. and Merletti, F. : Pop-
ulation attributable risk for occupational cancer in
Italy. International Journal of Occupational and
Environmental Health, 11(1), 23-31, 2005.

Boffetta, P. and Kogevinas, M. : Introduction: Epide-
miologic research and prevention of occupational
cancer in Europe. Environmental Health Perspec-
tives, 107, 229-231, 1999.

Kauppinen, T., Toikkanen, J., Pedersen, D., Young,
R., Ahrens, Y., Boffetta, P., Hansen, J., Kromhout,
H., Blasco, J. M., Mirabelli, D., de la Orden-Rivera,
V., Pannett, B., Plato, N., Savela, A., Vincent, R. and
Kogevinas, M. : Occupational exposure to carcino-
gens in the European Union. Occupational and Envi-
ronmental Medicine, 57(1), 10-18, 2000.
Hamalainen, P., Takala, J. and Saarela, K. L. : Glo-
bal estimates of fatal work-related diseases. Ameri-
can Journal of Industrial Medicine, 50(1), 28-41,
2007.

Driscoll, T., Nelson, D. I., Steenland, K., Leigh, J.,
Concha-Barrientos, M., Fingerhut, M. and Pruss-
Ustun, A. : The global burden of-disease due to
occupational carcinogens. American Journal of
Industrial Medicine, 48(6), 419-431, 2005.

Brugere, J. and Naud, C. : Recognition of occupa-
tional cancers in Europe. TUTB (Trade Union Tech-
nical Bureau) Newsletter, 21, 38-39, 2003.

Ministry for Health Welfare and Family Affairs :
White Paper on Health, Welfare and Family 2008,
ed. Ministry For Health Welfare and Family Affairs.
2009.

Cho, S. H., Kang, D., Ko, K. S., Kwon, H. J., Kim,
D. H.,, Ha, M., Han, S. H. and Ju, Y. S. : Estimates
of occupational cancer in Korea. Journal of Occupa-
tional Health, 39(3), 192-196, 1997.

Kang, S.-K., Ahn, Y. S. and Chung, H. K. : Occu-
pational Cancer in Korea in the 1990s. Korean Jour-
nal of Occupational Environmental Medicine, 13(4),
9, 2001.

International Agency for Research on Cancer : IARC
Monographs on the Evaluation of Carcinogenic Risks

Journal of Environmental Health Sciences, Vol. 36(6)



526

22.

23.

24.

25.

26.

27.

28.

29.

30.

79 7 -

to Humans; Available from: http://www.iarc.fr/.
Accessed October 4, 2010.

Department of Health and Human Services : National
Toxic Program; Available from: http://ntp.niehs.nih.gov/.
Accessed October 6, 2010.

Environmental Protectin Agency: Integrated Risk
Information System(IRIS); Available from: http:/
www.epa.gov/IRIS/. Accessed October 6, 2010.
European Commission : The Directive on Danger-
ous Substances; Available from: http://ec.europa.eu/
environment/chemicals/dansub/home en.htm. Accessed
October 11, 2010.

American Conference of Governmental Industrial
Hygienists (ACGIH) : The documentation of the
threshold limit values and biological exposure indi-
ces, Cincinnati, 2005.

International Chemical Secretariat : SIN(Substitute It
Now) List, 2010; Available from: http://www.chem-
sec.org/list/about-sin. Accessed October 6, 2010.
Romano, D., Santos, T. and Gadea, R. : Trade union
priority list for REACH authorisation. Journal of
Epidemiology and Community Health, 65, 8-13,
2010.

Clapp, R., Howe, G. and Lefevre, M. : Environmen-
tal and occupational causes of cancer, A review of
recent Scientific literature. Lowell Center for Sustain-
able Production, 2005.

Clapp, R., Jacobs, M. and Loechler, E. : Environ-
mental and Occupational Causes of Cancer New Evi-
dence, 2005-2007. Reviews on Environmental Health,
23(1), 1-41, 2007.

International Labor Organization: CI/39 Occupa-

31.

32.

33.

34.

35.

36.

37.

38.

tional Cancer Convention, 1974 1974, ILO: Geneva.
European Chemical Agency: What is CLP?; Avail-
able from: http://echa.europa.eu/clp_en.asp. Accessed
October 10, 2010.

Slunge, D. and Sterner, T. : Implementation of pol-
icy instruments for chlorinated solvents. a compari-
son of design standards, bans and taxes to phase out
trichloroethylene. European Environment: The Jour-
nal of European Environmental Policy (Wiley), 11(5),
281-296, 2001.

European Chemical Agency : Authorisation; Avail-
able from: http://guidance.echa.europa.eu/authorisation
en.htm. Accessed October 17, 2010.

Dannish Ministry of Environment and Energy :
Action Plan for reducing and phasing out phthalates
in soft plastics ed. Ministry of Environment and
Energy. 1999.

Dannish Ministry of the Environment: Mapping and
development of alternatives to chlorinated lubricants
in the metal industry, ed. D.M.o.t. Environment.
2005.

Substitution-cmr.fr; Available from: http://www.sub-
stitution-cmr.fr/. Accessed October 17, 2010.

Lohse, J., Wirts, M., Ahrens, A., Heitmann, K., Lun-
die, S., LiBner, L. and Wagnet, A : Substitution of
Hazardous Chemicals in Products and Processes,
Report compiled for the Directorate General Envi-
ronment, Nuclear Safety and Civil Protection of the
Commission of the European Communities, 2000.
Korean Ministry of Employment and Labor : Sys-
tematic approach to protect workers from carcino-
genic substances. 2010.

Journal of Environmental Health Sciences, Vol. 36(6)



