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ABSTRACT

Objective: This paper aimed to provide estimates the burden of cancer attributable to occupational exposures
in South Korea and to review the processes of estimating the population attributable fraction(PAF).

Methods: The PAFs of occupational cancer were reviewed from previous studies. The number and proportion
of cancer cases attributable to occupational carcinogens were estimated by multiplying the PAFs by recent
Korean cancer data(up to 2016 for incidence and 2017 for death) obtained from the Statistics Korea. The
estimation of PAFs included occupational exposures defined as definite or probable human carcinogens by the
International Agency for Research on Cancer.

Results: In South Korea, an estimated 10,769 new cancer cases(9,017 among men, 1,752 among women) in
2016, and 7,030 cases of death from cancer(6,047 in men, 983 in women) in 2017, were attributable to
occupational exposures, representing 1.5-4.7% of all new cancer cases(2.1-7.5% and 0.3-1.6% among men
and women, respectively) and 2.7-8.9% of all cancer death cases(3.4-12.4% and 0.5-3.3% among men and
women, respectively). Among men and women, lung cancer was the most impactful. The estimation process
of PAFs, however, has a variety of uncertainties.

Conclusions: Occupational exposures contribute to a substantial burden of cancer in South Korea. PAFs for
cancer provide useful information for prevention initiatives and prioritizing health policies for workers.
However, PAFs need to be interpreted cautiously and updated regularly.
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Hhe AdAsiAt 5 AFE AHATE AHA] k=

201149 7.7%°0A 20209 14.8%= H&E35] &
7Fobe S Ho|A|gt, oA5] A Afazte] vlsf 4t
JAolA 2] BHlE&2 W2 HoltKPark et al., 2021).
SHH, AR AFEARe] A<= 20209 F AFGARERE
2,062% 5 AHAGASE 1,180 22 57%% o]
FAA] AFAAS) AFEAY] ARkS HolAal Ut ARIAY
SIS QU2 JFA AW AFIRE FolA= HAAR
(39.2%)3 21 (34.9%)7F 1912} 2918 A RHHMOoEL,
2021). ol=gt BAI= AAIARL F4olA foiEdal
71908 4= A= Ag AFGAY 1919} 29171 9 H A
d HAH48.4%) T A FE H42.3%)%] AT= HRE
O]2rHWSH Institute, 2017). sF=of|A AJA4Y AA
742 20169 1347, 20179 1904, 2018¢ 220712
2 371 FAlol A, ofAlZ m|okel Aow Helt
(Kim, 2019). o] AlFolA & A5-E S A 4=
FAo] B A2 AGEATHoR ou7t Q= &Y

o

I

AQA o2 LE&F= UAE22 Xl Ut 8]1=
T 7P B2 FES AASHL 9o X|&4

3l YcHLoomis et al., 2018). YA WUAEZ
gt HIFTFY FEE 5] Azt =0l =A
AHog =0 F=ollA= 5.3%2 FAFH(Rushton
et al., 2012), Z&FA(Marant Michallef et al., 2019)
e S=(Li et al, 2012)°04= 22 2.3%} 2.8%°]
S AAJol= o7 HiuFEojgkon FYoAx
298 49 ArE AFHHE7|9E-E(population
attributable fraction)olgk= A EE B B7IgH vt
It Cho et al., 1997; Kim et al., 2010; Son, 2010).
ojgfgt A+ A= ZF vehd IJAIRE v, ZF vt W
o9 fdacd v, 7iE F8RIo gt A7|E
H|W 52 7Fs5HA shH, ZF vt B ARIY S4e
9l 270l ARl A HEEA SEHOEH AYHE S
o= Q3 ou|E 7HXIt. weEhA] o] Ao =
W AAE A9 fHE 7|80 HiE I ET] o
& A== U PP 2 AFAR A8sto] A=
A, ARG & Ak AT BEE oy ESAAAES
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EZHOR nH B 1A Yrf. olg
Qo] g ottt AkEE ol et &4 ofsfe]
7|ofafiAt B,

Ll A A9 FEE TRetslr] sl
o] A ES0] AFE F oy, IV HEES F
gt FAo] 7P dHtHolt}. 7199 = (attributable

HYEQ] Aol & Sof eEtollA] PIEFel dvt =
I YA H=A1E eI IEE =R I EH 9
719 Fk), ol& AA| -G E FrfistS wE <
FHA7|ojBgolgkal st Baker & Nieuwenhuijsen,
2008). ATHAH7 Y= s aQlo] AA QLy
dof 9] dH LAY 7|5k FES Uk Ao R
qrek o Y1 QRlo] gtk A AIFAToA S
e o A= ATE UERd o|& ARESH] oAl
= AA| Aol ] A IET £ 98210
LEH oA WBES welsfiof shARE AAlE Hd
IYES AFE67] o8 EE g 18219 Bl
A% (relative risk)Q} A &4 8919 & E&
(exposure proportion)& AR F457] % St} w
ZA QJIFHH7|EE 72 AP Q1Y Hudxrt
=AY AGAE] Y e 80| ¥o0H J7IRITE o] A
oAM= U AP TEH] gt HdELe]
£ offiet 22 Y=L Bl ArEsit

=
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1) QY| EE 2t I

3 ZARE 539 $H=HSon, 2010), F=+HRushton
et al., 2012), TFA(Marant Micallef et al., 2019),
S=HLi et al, 2012)04 Barg 7t R AT
7|05-& 32 o] Aol H-85tTt. ZgA Aol
£ F "9 =Fo] HiEglen 20109%0] Hird
AR THBoffetta et al, 2010), 2019{x =&
(Marant Micallef et al., 2019)°] 7} < =25
ol o B2 Aol tig 23 EHUsiR7] wiiol
IAE AAstleh g A+ AFolA=E 19973
2010d%0] Hiso] Slglov AR HAdEdEol
AgkA o)1 A% ¢<50] 57(Cho et al., 1997) & 774
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(Kim et al.,, 2010025 =3t=]o] Qo] Arjyos =
THog H{Ig HilA AIHSon, 20100F A5k
o} o] HuAolA= F 7HA] B do] ERlE =
Huke A3t Aol Hokdo] sloly Byl 2=
A7 23Rt A9 Tl AT =S
Solelet, v =4 A= S HlsiA
9] gh2 A7stort

401' rﬁ

2) =L QA 3 AN Xt2

9] T AE 74 2o o 28Qo16EE) ¢
AFH20179%) A8 EAH(http://kosis. kr)2 E
of gEstth 72t YTE Fe AR
2 3 (ICD- 10 code)ol| et ERE|QoH, 7t "*71
AA A} o 78,863H(dA 48,866, 94 29,997),
S P NN 226 86094 118,748, 914 108,112)
IO*E}(T% H1). FF9] Fel= C00-Co67HA] X
o D ZEE= Zﬂﬂobﬂ. Pt TFA A
] 11— o]q_xh:}y]oq g}\- A]—% A] X-LQ_Q O]—Hioc}:
o] F=7F @A o A E APl AREEE FAEY
REEEFO Ags] dASHA] Y= A5l ol A=
2 BEASIY oY 1O Rpol=

S wju]aheict.

Aol HIe ATHE ol g ghe AEster of 1)
Aoy Y wER AT I Y
WA i ofehet Zo| AETH. 3, RURANE §
o) ol vehd 2 95 Y4 o 7o) e 3
o S R ARl AN 2 4EE Ut o
B 9 B4 +5 gt
294 B O A 3t & AFOBYR S
= Y 2 958 194 ¢ 71} £& (PAR) x
o AR A5
n.z

1. ¢94 21t
=Y AtollA AeE 7 E AP E

S 20169 & Ay 9 20179 & ARG AkgO| Zﬂ%
SIS A9 F 7,0308(24 6,047, 9148 983)2] F7}
& AP F 10,7698 (A 9,017, oA 1,752)9]
HAYR7E AR EQITHTable 1). ol BAdolA AA &
AFEQ] 12.4%, o/3°A4+= 3.3%5 AHA|ok= Aol &
A FEAYNAE FA 7.5%, L 1.6%S AR sH=
TrEoth AA ALY 86.0%2F AA| wHAYo] 83.7%=
Fgo] Apx| st o, SR H o] WAolA ARG
81.1%, A 72.9%, o1/3°lA AFE 68%, LAY 64.7%
2 7Y Wol ZA|51lom, T 2= JAolA 11

Table 1. Estimated attributable number of cancer deaths(2017) and incidence(2016) by site based on Korean study(Son, 2010)

‘ Men Women
C?lré%e_r%;e PAF%) Attributable number(%) PAF%) Attributable number(%)
Incidence Death Incidence Death
Bladder (C67) 10.4 361(4.0) 114(1.9) 49 43(2.5) 17(1.7)
Esophagus (C15) 1.6 35(0.4) 20(0.3) 0.5 1(0.1) 1(0.1)
Larynx (C32) 6.2 63(0.8) 22(0.4) 3.6 2(0.1) 1(0.1)
Leukemia (C91-C95) 17.5 347(3.8) 182(3.0) 1.7 167(9.5) 93(9.5)
Liver (C22) 6.7 792(8.8) 537(8.9) 4.0 161(9.2) 110(11.2)
Lung (C33-C34) 36.9 6,572(72.9) 4,903(81.1) 14.2 1,133(64.7) 668(68.0)
Mesotheliomas (C45) 100 92(1.0) 86(1.4) 100 45(2.6) 34(3.5)
Sinonasal (C30-C31) 27.0 57(0.6) 24(0.4) 21.8 30(1.7) 15(1.5)
Skin (C43-C44) 3.6 96(1.1) 9(0.1) 0.6 22(1.3) 2(0.2)
Stomach (C16) 29 597(6.6) 150(2.5) 15 148(8.4) 42(4.3)
75 9,017(100) 1.6 1,752(100)
Total (CO0-C96)
12.4 6,047(100) 33 983(100)
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Table 2. Estimated attributable number of cancer deaths(2017) and incidence(2016) by site based on UK study(Rushton et

al., 2012)
Men Women
Cancer site (ICD-10) Attributable number(%) Attributable number(%)
PAF(%) - PAF(%) -
Incidence Death Incidence Death
Bladder (C67) 7.1 248(4.7) 78(2.4) 1.9 17(1.0) 6(1.3)
Bone (C40-C41) 0.04 0(0.0) 0(0.0) 0.01 0(0.0) 0(0.0)
Brain (C70-C72) 0.5 6(0.1) 4(0.1) 0.1 1(0.1) 1(0.2)
Breast (C50) - - - 46 1,000(60.3) 115(25.2)
Cervix (C53) - - - 0.7 25(1.5) 6(1.3)
Kidney (C64-C66, C68) 0.04 2(0.0) 0(0.0) 0.04 1(0.1) 0(0.0)
Larynx (C32) 2.9 32(0.6) 10(0.3) 1.6 1(0.1) 0(0.0)
Leukemia (C91-C95) 0.9 18(0.3) 900.3) 0.5 7(0.4) 4(0.9
Liver (C22) 0.2 24(0.5) 16(0.5) 0.1 4(0.2) 3(0.7)
Lung (C33-C34) 211 3,754(71.6) 2,800(85.1) 5.3 424(25.6) 250(54.7)
Melanoma (C69) 2.9 2(0.0) 0(0.0) 0.4 0(0.0) 0(0.0)
Mesotheliomas (C45) 97.0 89(1.7) 83(2.5) 82.5 37(2.2) 28(6.1)
MM (C90) 0.4 3(0.1) 2(0.1) 0.1 1(0.1) 1(0.2)
Nasopharynx (C11) 10.8 33(0.6) 15(0.5) 2.4 2(0.1) 100.2)
NHL (C82-C85) 2.1 53(1.1) 20(0.6) 1.1 22(1.3) 8(1.8)
NMSC (C44) 6.9 166(3.2) 7(0.2) 1.1 35(2.1) 2(0.4)
Oesophagus (C15) 3.3 74(1.4) 43(1.3) 1.1 3(0.2) 2(0.4)
Ovary (C56) - - - 0.5 13(0.8) 6(1.3)
Pancreas (C25) 0.02 1(0.0) 1(0.0) 0.01 0(0.0) 0(0.0)
Sinonasal (C30-C31) 43.3 91(1.7) 39(1.2) 19.8 27(1.6) 13(2.8)
STS (C49)° 34 21(0.4) 7(0.2) 1.1 5(0.3) 2(0.4)
Stomach (C16) 3.0 615(11.7) 155(4.7) 0.3 30(1.8) 9(2.0)
Thyroid (C73) 0.12 7(0.1) 0(0.0) 0.02 4(0.2) 0(0.0)
4.4 5,244(100) 1.5 1,659(100)

Total (CO0-C96)

6.7 3,289(100) 1.5 457(100)

Abbreviations : MM, multiple myeloma: NHL, non—-Hodgkin lymphoma; NMSC, non-melanoma skin cancer; STS,

soft-tissue sarcoma.
®Based on C82-C86, C96.
®Based on C47 & C49.

3 9, ool Ziokat WEy <olgict,

F=rollA 200483 20059 Y & AR X]'Eoﬂ
A B 24 G AP |odRE gL
S AR 9 2 Aao] HESIRE A9 B 37467
of 27} o A 3,280, o4 4578), 6,903
of 9 B 5,244, o4 1.659%)7h AH&H9)
tHTable 2). ol dAJolA AR AR 6.7%, o143
AL 15%F AASH: Hels] HA) QoA o
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Table 3. Estimated attributable number of cancer deaths(2017) and incidence(2016) by site based on French study(Marant

Micallef et al., 2019)

Men Women
Cancer site (ICD-10) Attributable number(%) Attributable number(%)
PAF(%) - PAF(%) -

Incidence Death Incidence Death
Bladder (C67) 2.9 101(2.6) 32(1.2) 0.2 2(0.7) 1(0.6)
Kidney (C64-C65) 24 91(2.3) 20(0.7) 0.3 5(1.7) 1(0.6)
Nasal cavity (C30.0)? 329 69(1.7) 10(0.4) 7.9 11(3.7) 1(0.6)
Nasopharynx (C11, C14) 19.9 67(1.7) 31(1.1) 5.4 6(2.0) 2(1.2)
Larynx (C32) 8.3 91(2.3) 29(1.0) 2.3 2(0.7) 1(0.6)
Leukemia (C91-C96)° 0.7 14(0.4) 8(0.3) 0.7 10(3.4) 6(3.7)
Lung (C33-C34) 19.3 3,434(86.9) 2,562(92.6) 2.6 208(70.0) 122(74.8)
Mesothelioma (C45) 83.1 77(1.9) 72(2.6) 1.7 19(6.4) 14(8.6)
NHL (C82-C83)° 0.3 8(0.2) 2(0.1) 0.0 0(0.0) 0(0.0)
Ovary (C56) - - - 1.3 34(11.4) 15(9.2)
Skin melanoma (C43) 0.1 0(0.0) 0(0.0) 0.0 0(0.0) 0(0.0)

3.3 3,952(100) 0.3 297(100)

Total (CO0-C96)

5.7 2,766(100) 0.5 163(100)

Abbreviation : NHL, non—-Hodgkin lymphoma
®Based on C30-C31.

®Based on C91-C95.

“Based on C82-C86, C96.

Table 4. Estimated attributable number of cancer deaths(2017) and incidence(2016) by site based on Chinese study(Li et

al., 2012)
Men Women
Cancer site (ICD-10) Attributable number(%) Attributable number(%)
PAF(%) _ PAF(%) ;

Incidence Death Incidence Death
Bladder (C67) 10.6 370(14.9) 117(7.1) 1.4 100(11.2) 39(7.8)
Leukemia (C91-C95) 9.9 197(7.9) 103(6.3) 15.4 220(24.7) 122(24.4)
Lung (C33-C34) 10.6 1,886(76.1) 1,407(85.5) 7.0 559(62.7) 330(66.1)
Mesothelioma (C45) 18.6 17(0.7) 16(1.0) 18.8 9(1.0) 6(1.2)
Sinonasal (C30-C31) 3.7 8(0.3) 3(0.2) 2.8 4(0.4) 2(0.4)

2.1 2,478(100) 0.9 892(100)

All (C00-C96, except C44)

34 1,646(100) 1.7 499(100)

283 A3 F 2,929%99 F71 F AR (EAd 2,766%,
o/ 1637%9)3, 4,24979] o TA(HA 3,952, 43
29779)0] AR EtH(Table 3). o= GACIA AA &
AFFO] 5.7%, o/delM= 0.5%F AHA|sk= Aol A
Al FLANAE= A 3.3%, 442 0.3%E AHAs=
otk Aol A AFge] 94.4%, TACIAE 93.0%
£ Ao FFERE HHol A 2,684, EA
3,642 22 7P Wol AA[sRer I tEer ¢
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HiE 57 459 DT E g =W AN
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7b o AFS(EA 1,6467, o1 4997)3, 3,370782
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W F EA(20169%) 2 AFGAE(20179)0] 283t
A3, FU AP 4 A= uid o] 4,249-
10,764, AFE2 2,929-7,0302] ¥R FH=
ot AREE AR ool Al e IR 8,010
g, WA 13,598%), ZHA(EA 7,905%)2F FAFSHH
SH(AFY 48,5117, T 59,410%) Hrk= A
HHE QA 4] AFE A Ao ot QIS EE
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A Aok &0l S7I6tlem, o= 7 vl AgdE o
= &9 Zjolof| o3t Ao =w wWHHM, FFTE=E
= O vEollAel 2ol Hdo] 7Pt & FEE AHA|
stpeH ol= Jud HY WE ¥ AYPE =29
E4o] 7|1 Ao g wodE I8y f-Euet 7|o
g A2 48T A5 UE Uy 79EE& FEAE
o 7t W o] o7 Ao s wkor 7F of
S AL APY 29 Hlgo] AolE HH o=
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Risk Factor Collaborators, 2018)°l4+= €44 &
Rle = FRSHHE glow o|of wet A4 oF 2
T HIE Foh ZA9] Heol= 2010W%0] B
JE AFoA = 7199EES 20009 A= EASH
o, HRIAF A E =F QI AR 1990 FRE
o] THRA] AT F 4,335 (A
2.7%, & 0.3%2] AFHH7|"E)o] AP T
OFEAo] o5t Ao g WG Hf 9thBoffetta et al.,
2010). 184 20159 AAEE SAR T AFollA=
L& Ho AR JEE Sof Hasty HIdEdS
SRI=(Group 1) 4% 42 F49(Group 24) =47}
A ZFEAA 245 A F 7,905 3.9% 4
0.4%)9] ¢ Aol AP LAE4 7|1k ez
B gk vf 9JtiMarant Micallef et al., 2019). < &
JG & FEE ARRE AEESH FHE 99 Atold
gt 2 9 42 5 vk A2 oldfistal ¢
H Azof it X&HQ0 HY 9 HAE o Urk=
o] FQs}t

s i

O
EZo] Folojupo] watx Ayt 34 gkt &2l
H e EAEL2(IARC Group 1) B2 SHEE &
EYETo g I3IAA 9l

o]
TARNARGS 2T AS BaWE D 5 Yok

(Group 13} 37 Iego] 449 E4(Group 2A)
E& ZTPA7IE= Aol YrEbEo|tSon, 2010; Rushton
et al., 2012; Marant Micallef et al., 2019). &I1=
4TS e E gt Aot Wetdo] =4H St
A ZZAZ ASE v B4 AE Ao wt
g g5t
T debgo] gkld 8ol =& AEIL ¢l
oW 79&EeE AbEsket ZFAE 4 gl E3L
orEdo] A4 4 S =59 £ £95HA
U2 =L Qo] AU & A RE o=t £
$E=E Utk 9E =0 FHS2 AW =&
ot Argo|A|qt AHo] APH o =T EE= Zo|
HAFA =& JH= 7Fsol] Heol Ze 5
152 AP dog Yok AL JAFHET R g
< HE7IAE $ Qlk mEbA] APFA Eof oigh
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HE= AL g3ty 22 A¥Iacio 7|54 ool
2tal stejzte o]dARl AEo] EA 5t wEkA
gt 522ZQ1 AAE EIHA|7]E Zlo] HEst A
4 & RS Tetst=t F8ottt. hH et dskE
Aol A vTHEE7] A% AFEA, FA7A
5) Sol% 7199 4= Slo] FFARA ARFFE Al
A ot dghE Z9kA]7]= Zlo] E85itKTakala
et al., 2014).

3) &=7| 4F

ATHA7|EE AEA] IYED & & dupy
AUA] Qtoll AE]=Aof gt ghetko] whaka] =& QI
71 9l dE o] 2049 77 AAsichd
201099 oF HAE fI8iA 19909%e] ERITE
B7VsHA = 3099 FE71E A-T FF 1980 =
9] =ZRITE o R 7|oEES FrioHA Hot. 4
Jz9] WHzlo] whet 1980W T 1990 9] =01
7F gobd £k 82 FHojd £k glom HuYHE
FFS F= =29 = E3 ol £k FHold £
T ok v A 4 dTe] kEo] X&FHoR
ZAEIHE 1 d =& AXE 7|E0= 3 vlugy
o] 7]1%3t 7|oEE2 g7 5= ok Gl A
L 13899 AL 359(10-504), AEFS 159
0-209)9] FEZE AAsteon, & ArdAlEE
2005955 7Iee® stolen=w AHwE7|7Hrisk
exposure period)E 1FU 4F 1956-19954¢, &
HFAFL 1986-2005E =2 A BFQIcHutchings
& Rushton, 2012). wW2bA] EA4 A 2 Abgo] o
FE FUS Ao ke A4 dIEA Y
E717h& FE5] 4A At k& A9t EoluH
BqA st =& Q9 I T HAd

o] FE7|E= AT ZHER 1 7|7k t2A 44
g &= Qlof wiek AR BH07 sk A9 7T B
= &2 Z3717] Yl A FEVE AP x &
o}, g =0] vT AARFIAE SYA EE UE
Zof| 95t HFTFE metoh=dl QoA HA FEY
£ 19 44, EAEF 0.4, XY 254, 5
Z 119, Aot 1dez HHst vk QItHCDC, 2015).
Zb FEol Higt JE719] ohFdwt olo digt A+t
FEoHA 2 AHolAs B 42 F85] Eoes
7+ AE THE B4E B9 EeETIE ot
Al A7sk= o] viEZst
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A7 EEZ AET off T4 drpvt &
2 Qo] =E&E=A o gt FE7L & Z8st
otk HE H2YEEr 2t = Jro] w2l Z+
vt 9 QIS wet o g 7HE &= Qloh EkEd
o drpt B2 QG7F &= =7FE F45k= A2 of
H & A5YS AMEotertel et 42k 24T 4
A= = A7 OE 5 Utk 71E ARYES =5
QIS 45| B7Fsh7] flsl ozl A= =
P4 FHoR FFEHUY] ol Ha &2 Iy
71 7FsAo] St} ESE =& QF9] HOlE ofgA
Sttpo] Wt 7]oig AkEol 85 &7t
s ¢ AHAIE 501 671€ &2 19 vt 2525
ALJst= 3% 9.

L A FoME EAEE 2o JLrt FAsk
A &S & ek o] BY 1S LR AEE
HR AP EE HA L&A F&sh= A2 Zst
A et wEbA] IerEAY ke A E A 2 1
L3 0% U ¥ 7 23T HE OE H|uYFE
T S g gtk o9& S0 §4 2=y
Hoto] gt HuAFEETE 1.6%] AS ArEdole=
1.3, Ix=EFoA= 1.99 s ST & Ath
gerH oz AEdt V20| £&Z 558 HAoht
ARl Y AeEo] ks ZAd w2t 912 A
Ash7|= JITHWHO, 2004). I8y Akegid}t 1k
AG-E oA dEFer 57T & A=Al AEH
Q1 A-FAlelH oo wat AP F FFHo Zol7t
ettt E3 UAEE SR APYolA o]F&
(turnover rate)& GQUtE HAASI=AT= FQ9sit}t 9
s, oF Atgo] Aol she] AFoflat LHsk= A
o] oy AEFEZ ¥AT A% IuE FIEd k&
= dYs= S7HE7] "ol

L3RI AR AEVIE 1ot Ad 4 | o]
H9] s 585 YolER V[EHcE w2 &
AT 2 FE WAt At wEkA @l Fgol
dojz]7] ojgl oY AEES HoH FEA AR
= &l Ak FYHow FESI= Ao| S8t o
25 HHE AL olA dF HdE 7 Sl
A9t AgkE Wk B3 AMEchks AolnE AA k&
9 o BAagrHE 7hs/dol o B AAE of
2 A3/do] ERlEA] g2 IorEd, = A=
2hg, B2 o] HAEd B E=H A+
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A 52 ZZHA] o AE g7t 2 7/l
QtHRushton et al., 2008).

b) HWAHE MY

A7 EES AET o Ay do] duft o
SE=A0f Higt FEet 34 HnYPE Fho] H84
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gt AP e HHE netst=t] F8sith IRkEo
2 AAY 1# 9 He=ES B9 42 HESE 4
Bot= T 7MY 4 £2 ATollAe g A%
Sh= "ol A8Ea 9lovt PFYH 2 Sl AR
o] A8},

J8u HAEEe J3Fo Y, 1S, vEbE Ao
7} &5t wheba] s ol A Bl uEE
£ SEst= Zo] P 7 A2 otk of A
g H = 22 UorEdoletal stE et Ut
LEAE 9 VA Y Xo|= YHEE tE #
g Zr=t) wEbA IR EE A A THE Ut
oA HRAFE S IR H-Eoh= A2 o)A o]
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F el FAE LR 5197 "] olE A&l
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gt 187} gl A HY SOl FA4E% v
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Ak, AF, AR, 4% Sol v=r] el AV U2
a Hio §lon webA shute] gHEoe o dRS
75t S AAshe Zo] HiAls.

ESh 7 £0IM AES SR & A AN
S 2712 & B9E HEHA TE I AFGECl
gt 7R S 2 ok Aol vt W
Holh 28U $AE A0l ddiAe® 2ol i
E AE 70 AT vaAdES AEskal
2AZ TAE IS Aeole 287 O
Bt A2 2T I AA AXe] AT O ol%
o] A& o] FAlol sty wiZol Aol et
HRAHES APl His AEske A S Wz
Apgol tiet B RFES HAol A8k BrES
gt gt AT SuF Zol TAEY ArES
Zpol7h A2 A% ol2Tt FIol HAR WEY, #
o, ARG o] LA v AFgEo] W2 B¢
AFGEC] SAT H AT E Y] H8-2 Ao
8 @ BagTAE A

V.2 E

U Agd EEEEel ot =% o A
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g 22 di4e ske 2ol S/sith 3 4ked |
TR E w2 A dHEe dder &
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Fol= YHES HEoles 82 A&HoE HQas)
THHutchings & Rushton, 2017).

FT AFAG gl gt AFFFE FFHe=E @It
sh7] foix= ek EdEd 2o E94 A=
24215 ZAAHCL Bt E3L ol AU It
4 EAES 257 A% AABA, BA7IA ol B
TS F1 7] fFo AFIFEE TEFoE 1Y
A7l AL AdA A8 ot S A7 3
F| FHE Fotdl=t| Fasltt o|& s Y FE
£ Ut A3 Ass 55 & 55 JH oFEe
2 Z3A)7]E= Aol "Q3stHRushton, 2017).

A 2

E A= 20199 AP RE A-S T AP R
AATY shadd A Adol sl == glon, &
iy FEE A= AAGHo e SEEA A=
FF B Ao Folstil TEATIEEA TAI=H
Yt} E3H o] =12 2021 Highils w8Re} skt
ATAEe] A= ol 3 AU(BK21 FOUR
5199990214126).
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Supplementary Table 1. Number of cancer incidence(2016) and death(2017) cases in South Korea

Cancer site (ICD-10)

Death

Men \Women Men \Women
Lip (CO0) 22 20 3 6
Tongue (C01-C02) 545 286 143 72
Mouth (C03-C06) 431 257 165 91
Salivary glands (C07-C08) 321 248 88 51
Tonsil (C09) 397 65 88 5
Oropharynx (C10) 99 1 53 1
Nasopharynx (C11) 309 99 139 33
Hypopharynx (C12-C13) 376 23 234 10
Pharynx, unspecified (C14) 27 7 15 2
Oesophagus (C15) 2,245 254 1,290 133
Stomach (C16) 20,509 9,995 5,166 2,868
Small intestine (C17) 533 361 179 101
Colon (C18) 9,271 7,292 2,786 2,407
Rectum (C19-C20) 7,401 4,163 2,195 1,303
Anus (C21) 108 188 28 47
Liver (C22) 11,774 3,997 7,982 2,739
Gallbladder (C23-C24) 3,490 3,195 2,392 2,325
Pancreas (C25) 3,384 3,271 2,976 2,806
Nose, Sinuses (C30-C31) 211 137 90 67
Larynx (C32) 1,101 66 349 23
Lung (C33-C34) 17,790 7,990 13,272 4,708
Other thoracic organs (C37-C38) 471 325 122 77
Bone (C40-C41) 311 222 102 66
Melanoma (C43) 261 343 148 138
Other skin (C44) 2,412 3,212 107 143
Mesothelioma (C45) 92 45 86 34
Kaposi's sarcoma (C46) 43 17 9 1
Connective and soft tissue (C47+C49) 610 478 202 1652
Breast (C50) 92 21,747 20 2,497
Vulva (C51) 0 161 0 36
Vagina (C52) 0 80 0 35
Cervix uteri (C53) 0 3,566 0 868
Corpus uteri (C54) 0 2,771 0 320
Uterus, unspecified (C55) 0 152 0 91
Qvary (C56) 0 2,630 0 1,149
Other female genital organs (C57) 0 150 0 48
Placenta (C58) 0 35 0 0
Penis (C60) 82 0 22 0
Prostate (C61) 11,800 0 1,821 0
Testis (C62) 288 0 15 0
Other male genital organs (C63) 85 0 1 0
Kidney (C64) 3,410 1,633 687 313
Renal pelvis (C65) 3% 153 130 79
Ureter (C66) 371 216 156 100
Bladder (C67) 3,488 873 1,100 338
Other urinary organs (C68) 111 66 27 35
Eye (C69) 74 61 1 12
Brain and CNS (C70-C72) 1,104 911 738 581
Thyroid (C73) 5,638 20,513 111 258
Adrenal gland (C74) 67 76 37 28
Other endocrine (C75) 61 49 6 5
Hodgkin lymphoma (C81) 202 110 43 12
Non-Hodgkin lymphoma (C82-C86, C96) 2,766 2,000 1,090 842
Immunoproliferative diseases (C88) 530 584 M 5
Multiple myeloma (C90) 837 698 512 452
Lymphoid leukaemia (C91) 484 377 186 144
Myeloid leukaemia (C92-C94) 1,375 911 753 547
Leukaemia unspecified (C95) 132 137 103 101
Remainder (Re. C00-C96) 863 885 877 692
Total (CO0-C96) 118,748 108,112 48,866 29,997
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