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oY 9 HPPACIAAL, Lok AT ot ool ¥ R FFAZ
A REPAA@AY, Zob) HFAR} BYESE EEEC,

Model | Examples | How to ... | Layout | Help ¥l Causal effect identification

Adjustment (total effect) v

Exposure: 255

Outcome: 92

Adjusted: IR H|EH =Y LIO],
=¢

Correctly adjusted.

Minimal sufficient adjustment
sets containing 12X S8 =
&, L}0], E9 for estimating
the total effect of 25 on

g

TalgArd

o« ARHSHEY L0], EH

¥ Testable implications
» Model code
¥l Summary

exposure(s) 25

oF
=]

outcome(s) 9
covariates 6
causal paths 1

[O8 1I-1] &3 Hat AYUHAF e ABLEME QIS AHRY
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Exposure: 25 &
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Outcome: H %
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2 e A, 4B 52
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Correctly adjusted.
Minimal sufficient adjustment
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»| Testable implications
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(¥ Summary
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ol Mg HAAYEE oJste] 7MEHE AATES B4

3) https://kcersurvey.cancer.go.kr/
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FOREIGN Q=RIRF (0. LH=2L 1. 2A=92)
SEX e (1. 9XE 2. Gix)
M|OIZH 2.30-39AM1; 3. 40-49A; 4.
AGE GR c= A Lol £31dx13|001||g|f 2.30-394; 3. 40-49H; 4
PB = (mg/d0)
HBV 3B (101 2.0/U2 3.22)
SMOKING A-1H(ES) B Qoo 201 X5 828 3.01 2=
59%)
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1. Xt &4

2008-2009d Afolo] 3 Wolete W% & HAHE SHT 2uA $E
54,72178°1313L, °] F 2013 -2014d0] SR AR A 2 2ol
e HARE SR ARRE 1871580190, o B 134 A 7
AET) BEolA] 1794 9,999me/die] 23t gho] hels]o] Bajrhitel
A A BT

18715
10000.00 i

8000.00
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oz} 8.4%(1,57
o T g._—,_li_o
30-3941 o

49\t AA
S22 v
| 36.7%(6,8607) =
° H]&L AA|AUTt

40.6%
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AFAF2] 91.6%(17,140%8)0] A}
22249 99.6%(18,633%)7F W=l L2
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olA}o] 14 2%(2 6527) o2 71} o
kil

9}:14’ IOE 5=
Zolztal &
2. 30.6%(5,

7237)°] 31t 2000 H
o1 AR

I 909 Ty
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0.4%8178)=
7 kA 504
ESAGATE FPGA] S
(7,6029)°1RL, 1Y A9 H|&
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HlS-2 18.7%(3,4975) =]t ZgH =22
5% oJsl O] AFFA FAAAY. FUYUTE=E
Y ofR = FZo] FHXZ| & AoF WHE Q7] 7l& £4 o]
HhAH] A= Alofle= 24 thAto| A A skt
(E M-1) ’08-'094 &= Y sk X EM
EN AR () HIE (%)
A L 17,140 91.6
° o 1,574 8.4
ol= LH=2l 18,633 99.6
=S Q=9I 81 0.4
30M| O]k 3,687 19.7
30-39A 6,860 36.7
=2 L] ?
S5 Al Lol 40-49A| 5,515 29.5
50M| O] At 2,652 14.2
HIEH 6,338 33.9
SHME HAHEA 4,774 25.5
SxEA 7,602 40.6
804 o™
'80-'894 3,497 18.7
(o] )
A 90-'994 4.475 23.9
00-'094 10,742 57.4
53 O|ot 9364 50.0
5-49% 3987 21.3
AR 2 50-2999 2753 14.7
300-999%H 1292 6.9
1,000 O|Af 1318 7.0
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A AL 37.7% HEIFLH AR FledEze UaS Fgche <24
71 4,9757826.6%) 22 7P WAL olojA & EC] TA =EHE =AY

FEE 3,6477H(19.5%) = ATt (FE M-2).

FHa gl CHe Rt () HIE (%)
H|A 46 0.2
A 239 1.3
HES 4 0.02
IEE 905 4.8
67l A= 1,469 7.8
ZSEI21]X| 19 0.1
L2 4,975 26.6
AT} 0 0.0
288 3,647 19.5
2| EhARAM 225 1.2
EgZ2Z20Ed 219 1.2
S\FE 22 CH& Rk () HIE (%)
14 3,156 16.9
270 3,346 17.9
371 O|Af 558 2.9
A 7,060 37.7

26



m.%?éﬂw

93 ° AAE w8 ZEA FoN ARHEAFET O/ SEF TE0lA

7P B 42 ARG 9EL $8A(95)08 HA ARl duto] 717k
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94, oF D FAYH AZY FAAY FEA 42 10.1%, 8.0% SO

el

i)

wote] MAAAFOR BREE 14 AAARA(241)0] &7 1% B4
AZA(24) 22AL TFRE 1,283(6.9%)2 B Holgleh. TH, Hgta}
sore] mAPYFOR Lol TEABAZA(221)0] &3 LK
SepAE A EAZY(22) 0% BRE RS 0.9%(170%) 2E02 A9l
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—
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2 e SREEUUER 9Xt SEF B(N) HIZ(%)
95 | 10113 54.0
31 /Bt 25| HEY 1887 10.1
26 MRS, dRE, 3d, 3¢ 2 St MxY 1491 8.0
24 17 24 HxY 1283 6.9
28 H7| ol MEH 751 4.0
20 siel=2 H sloiilE MAY: AAZ HQ 434 2.3
30 NSAE & EdUd HAY 434 2.3
49 2d2s & 001220l 25 300 1.6
63 YA AH 227 12
% 7Bt 741 AHIARY 217 1.2
29 Z1Et 7 2 EH] MIEY 185 1.0
61 MY 182 1.0
25 =5/ EME MEY: 7IA & 7 HY 173 0.9
22 J17HE H SSAENE MY 170 0.9
86 =Faj 100 05
23 g% =8z MEY % 0.5
33 /|8t HiE M %A 0.5
42 HEHE SAY 65 0.3
27 o=, d8, &UP| & AA MxEY 62 0.3
13 HEME HZEY SSH 39 0.2
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2. XA EMO ME 5 H sk
18,7149 & =& 5x9 Hd2 AFEE 13.87(FFHA} 54.97)ng/dl
A W "Hap) 3lo BEx= o3

L2}

71518 5.28FZ2HA} 2.84)ug/d=E F
<ﬂi -Het Aot 5 F 557 2 A=

S 9 T 30pg/dloIAUH.

8% 951l sgoke 2

o

HE o 5E 22

(B II-4) S5 WYX 235 H
83 o 55 22X (ug/d0)
10 | 20 | 25 | 30 | 20 [ 50 | 60 | 70 | 75 | 80 | 90 | 95
2o | =) 2e sy ge |2 | se) | 2l | s | e | 2| Ee
208 | 284 | 315 | 345 | 400 | 459 | 530 | 631 | 7.19 | 860 | 1650 | 30.00
27| "ol WEHTe FxAd2 dA I35 E
< g 509 (4.59¢g/dl)

Rt st 37
AR 2 4 = BxE 78ste] &

==
FzAGoz Hostarh Umx] L2Fche gRsbagu] A A]

qde A=
VIS Vot 7589 & 7|50 2 4.59-7.18ug/dl, 7.19pg/dl o[/do2
77k Hojelo] & Al 719 wEYon Bald



e 2

QF HIEHR|S
1}
g 5=

( d2XO| SE U LESAXD} B3

x|

ol

g3 == 7|51
g 527t

yo1 3] .‘_:‘-'T'_Ac-,] 127!.1
Pat 22 Yool g @

T AN
71 5.53 (£2.83)pg/dl, A= 3.13 (£2.48)ug/dl vrxu =
% 9 sk 75890l gt 7.19ug/dl o1

SAACE [Fo5HA E3Uth &
tiidzke] vlgo] JRke] A9 25.8% (4,426%)Z A} 16.1%(253%)2} ¥ w5}o]

TAZLE o5t =UTKIE 1-5)
(B I-5) 480 02 835 2 sk 2%
Bt O{ X}
.gagx [ %E OQIEPE
S d N (%) N (%) T =
4.59ug/de 02t 8,264 48.3 1,094 69.5
At
489ug/dl OIS |y e | 260 | 207 | 144
7.19ug/d OJ2t 0.001*
7.19ug/d0 Ol 4,426 25.8 253 16.1
A 17,140 100.0 1,574 100.0
B At 14.72 (57.31) 4.59 (7.83)
(BEZ=TX} {0.001**
ug/do) | 718 | 553 (283 | 3.13 (2.48)
4dd, *Mann-whitney A4, **J[otHxd AME Al 0 U2 zA SR
2 X[efot AME

* o= ZHOLA|
e)

(0.01)2] 50%
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m.%?éﬂw

W=l 2249 % BEE AEET 715 13.81 (£55.00)ug/dlo]1 AL
Q9] T2A0] EF Y s AW 7IE 9.88 (£9.68)ug/dl = W=RlofA]
g3 95 2 AAY Holu ol Mo | B4lo] AA ko]
S|

718 7|02 H|wehH W)l 2E2AL] F H ke 5.27 (£2.84)
pg/diolRa =Rl E2AS] F F s 6.32 (£2.7)pg/dE v|ES
W3 A} =Rl L2 EF o st BAKOR FosH
o 2 218 RIS 4= et ol AA| 75E 0 sFsh= 7.19ug/dl o4
o] 939l ZLEAIA 46.9%(388)= W= 24.9%(4,64178)L}

bLo}O% t1 =2 AS T 4 AT & M-6).

(£ I1-6) L=l M2 3 H sk 22

_ . L=l Q|=29I
83 o 55 Qo|stE
H o N (%) N (%) s =
4.59ug/d) 0|2t | 9,329 50.1 29 35.8
OAL
4.59ug/dl 018 | ) sen | 959 14 17.3
7.19ug/d) Ol 4,641 24.9 38 46.9
2%l 18,633 | 100.0 81 100.0
M A& | 1389 | (55.08) | 9.88 (9.68)
(BZTXL, - 0.071**
ug/dy) | 718 | 5.27 (2.84) | 6.32 (2.71)

* M2 710|HE 2™, **Mann-whitney ZH, ***7|5lH7 AS Al ‘0 AU A ESHX|
(0.01)9] 50% Z2E X|B5I0] A=
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| oxel 5 U waean B @ YRS B

TEAS] AYHERE 404 ool BF & &7t 404 PIRE He Bt
=2 S Bk 7HEA-S 7RO R 40-494] IR0 EF ¢ B
7.02 (£3.68)pg/ U= 7FF =4l 304 mlgte] 222} AdoA B4 &
g 57 3.80 (£2.28)pg/dE 7P RUTH (I 11-7).

(E [M-7) 22X AYiE 243 § sk 2%

HI

~ L oo | 30M || 30-39M | 40-49M | 50M| 014 | oo
S d oE 5—."%

N (% | N [(%® | N [(%) | N (%)
4.59ug/d) OBt 2,687 | 61.2 | 3,373 | 49.9 | 2,361 | 433 | 937 | 44.3

4.59ug/d0 Ol
7.19ug/do 02t

g

1,017 231 | 1,844 | 27.3 | 1,226 | 225 | 590 | 27.9

(0.001*
7.19ug/d) Ol | 693 | 15.8 | 1,639 | 22.8 | 1,861 | 34.2 | 586 | 27.7

el

A 4,3971100.0{ 6,756 | 100.0 | 5,448 | 100.0 | 2,113 | 100.0

mo | A& | 528 |(7.24)] 7.23 |(16.32)] 26,55 |(89.50)| 16.62 |(57.84)
(EZMR}, {0.007**
ug/d0) |715p**| 3.80 |(2.29)| 471 | 227)| 7.02 | 369) | 6.14 | (2.84)

* Ol 7I0|MIE 2, **Kruskal Wallis 2%, **7|ctHd &5 Al 0 22 A
(0.01)9] 50% Z2E X|B5I0| A=

)]
oz
Rall
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(B -8) SAYE0] 2 S H 5 22

SE o= HISA AHEA SITYES oo
2S 2
- N (%) | N %) | N %) | 5

4.59ug/d} 0|2t 3,665 | 56.1 | 2,357 | 49.4 | 3,446 | 453

OfAF
;‘?gzgfgg D:; 1531 | 242 | 1,135 | 238 | 2,011 | 265
| o (0.001

7.19ug/d OF 1,263 | 19.8 | 1,281 | 26.8 | 2,145 | 28.2

A 6,339 | 100.0 | 4,773 | 100.0 | 7,602 | 100.0

o

(o e 9.87 |(48.64)| 19.19 |(65.38) | 13.87 |(52.45)
(BZ=mKL, (0.001

ug/dQ) | 7Isk** | 4.44 | (2.564) | 584 | (3.26) | 5.71 | (2.77)

* M2 710|MIE ZHE, **Kruskal Wallis M, ***7|51Hd A= Al ‘0 7
(0.01)9] 50% Z2E X|B5I0] A=

s/, ATE Fetol 5,71 (52.7ug/ iz 2 Aol@ mol A LA %
Ak B HFAd Auol BslaE 8% W B S20] ¥t ok 8%
BE 27 4 27} 240

JE=7E'08-'09d 1] vFel &8 2APE 113-'14%
A L T B YR BR oRE I3t AAY S A A0 WS
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(—EEX"I S U LLEAZTL I OF HHHOISIE HA

)
2
e
ol
oX,
Jm
oX,
=
gl
i
ofN

ol

ofr

L1

2 SEAY €% | sEEEZe (# I-9% & 57

ol AR S W %E &%ﬁéiﬁ% 20.56 (£76.40)ug/d o= 7|51 E
5. 3.39 o}, 5 mjal AFdAe] d= U =17}
Aegat 710 R TP AT Ad Wl "APF AA ol S gl ot

v‘.{
aQ
~—~
=
)
_>‘i
K
ﬂllﬂl
o
2

AR 8% F BT 579 755900l AR 7.19ug/dl ool S ulgL
300-999%9] A4 FAATF 53.5% (EO1B)E BT BF W =0 J15hEE
FEE 7.49 (£2.64)pg/dCE 7P =%tk WA 1,000 ol =Y AFGA
22X E% ¢ 5Ll 7|5 71E 3.15 (£2.28)ug/dE U Wty
A W HAE &9t
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GE

(B I-9) MHE 720 02 22X €3 H StEXE

_ 5% Ojat 5-49% 50-299% 300-999F | 1000% O} _
23 ' sk foEtE
N (%) N (%) N (%) N (%) N (%)
4.59ug/dQ 0|2 15,013 | 53.5 | 1,784 | 448 | 1,232 | 448 407 31.5 922 69.9
At
4.59ug/dl Ol 2,033 | 21.7 | 1,398 | 35.1 806 29.3 194 15.0 246 18.7
7.19ug/dg OJ2t
{0.001*
7.19ug/d0 Ol [2,318| 24.8 805 20.2 715 26.0 691 53.5 150 11.
A 9,364 | 100.0 | 3,987 | 100.0 | 2,753 | 100.0 | 1,292 | 100.0 | 1,318 | 100.0
m A= [ 20.56 [(76.40)| 6.85 |(13.73)| 7.17 | (7.23) | 10.99 | (8.93) | 4.36 | (4.26)
(HZ=TX} {0.001**
ug/dl) Zl5p** | 550 | (3.39) | 5.11 | (2.02) | 519 | (2.23) | 749 | (2.64) | 3.15 | (2.28)

* OoiE 710IME AE, **Kruskal Wallis @, **7[oHEz &4E Al 0" w2 ZA K| (0.01)2 50% w2 X510 L=




| oxel 5 U waean B @ YRS B

(E -10) YFLE0| HE EF 2 55 B (uo/t)
22 | w=mzuuss on sER N B e |
6 | =0 % LSNE AR e 6 | 1456 | 1384 | 154
69 0, 23t X 7 15.50 | 13.01 | 16.00
28 7] Bl MY 751 15.69 | 11.85 | 14.90
35 7], 7ta, 571 2 &7123 35 8 11.73 | 9.9 9.55
2 | 1o%E 3 BeASE AEY | 170 | 1204 | 823 | 7.0
13 HSHE HEY: oK % | 1661 | 815 | 658
42 S XS SA 65 11.19 | 7.90 6.90
24 12 2% MY 1,283 | 10.10 | 7.89 7.17
47 AN, ASAE K2 10 9.49 7.05 6.65
23 i3 BEHE AEY % | 908 | 700 | 73
38 H71E Azt X2 3 A= 32 7.65 6.59 6.41
J|E} &F 8 9.60 6.47 5.66
37 %, % 9 2 Ho 3 | 678 | 647 | 635
4 8 2 14| 760 | 641 | 618
18 Q1 & 7|Z0HH| =HY 14 7.52 6.40 6.40
2% | 2571EHE AEY A LR Me | 173 | 1243 | 594 | 563
20 | sE3E o e MAY o M9l | 434 | 041 | 592 | 603
52 0 3 2EHE MHIAY 22 6.06 .45 5.28
9% 7|EF 74Ol MH|AY 217 1.72 b.44 4.90
95 2| 10,113 | 19.30 | 5.40 4.40
74 MEAE 22| & &F MHAY 16 6.20 b.16 4.62
75 AMEHXIE MH|IAY 19 7.17 4.98 478
70 SN 15 5.29 4.98 5.09
33 7|EF M HMAY 94 8.88 49N 6.43
29 J1E} 71A HHH] HIEY 185 6.19 475 4.62
61 SN 182 5.67 4.61 4.67
31 7|E} 2EEH| MAY 1,887 | 5.11 4.43 4.42
51 28 2av % | 469 | 437 | 420
39 2E Hat A =Y 8 7.21 4.30 3.20
27 | %R ® 0PI YA AEY | 62 | 53 | 417 | 48
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(B [-10) (%) BELEN) U2 ¥5 & 55 HR(ug/d)
22| emmmsusmosaEs | N | S 0 Ewe
32 7 MY 10 449 | 416 4.15
21 =g =2 ¥ AAF HZY 13 759 | 4.5 4.58
17 28, 50| & BOHZ MxH 12 413 | 4.07 | 4.4
63 FEMHIAY 227 | 431 | 403 | 4.16
30 NSA H B Ze] HMEY 434 | 598 | 397 | 4.10
10 Mag HEY 8 427 | 39 | 410
| ssesasassEs | m | 4m | a9 | 4
46 COf H 4SS 29 538 | 3.60 | 2.78
86 =19 100 | 446 | 353 | 3.56
19 FIA, AR S NRENE HMEY 17 360 | 337 | 3.10
e NSA 2 25 Tfe 8 | 371 | 327 | 3w
26 | TAEE, URH BY, 32 ¥ SUEH MEY | 1,491 | 466 | 318 | 3.28
58 it 33 315 | 3.04 | 292
29 2425 o ToIERRl 25 30 | 333 | 304 | 301
1 == XY 6 2.73 | 2.61 2.48
72| 7571 RO L VR BEDIS ABAY | 1| 513 | 235 | 23

*JloFEd tE A0 W2 Fa FFX| (0.01)9] 50% W= X|EstH LE

a3 ‘al o %‘:—%—2— Ty ZEAY R EYel 7HE ZAN, 5

5 o7 B4 9d UFEAE AR CHAIL)o]

13. 84 ug/dﬂi 7} =0 A} ATE 1A ASeE B IRAE

——E}éﬂxﬂ AzAoAe EF & 5= 7IotEd 8.23ug/dl, 13} 55
AZAL 7.89ug/dl $FOF = Ho|JUKE II-10).

ol
off
H
1o
}
N
rlo
N
_O|L
o,
F
l
N
HN
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1146299 ' 99 =EY03 gt @7 UGB 54 =2 Aol
B3 5T SE0 ulad A% AY, §HEY ol FAO] =2H WhelHs
2% BE SE0| 4.59ug/dl MY EXo} BUY W Bk, SHERO
B4 =2 A9 & BUeS YL vlistel 8% ¢ 5t 7.19g/dl 013
R u)go] o EYTHE M-1D.

(B IM-11) 2422 SAl S0F0 Mg 23 H sk 2%

HI

I 4.59ug/dy D2t ;?gﬁg;gg g:;é_,: 7.19ug/d) O1Y o0
FEER | W wgon | M wgn | T uson e’
goaE | 5740 | (50.1) | 2,698 | (235) | 24 | (26.4) | -

HlA 8 |74 | 14 | @04 | 24 | (522 | 0.001
Ao 159 | (66.5) | 49 | (205) | 31 | (13.0) | €0.001
B 2 |00 | 2 |00 | 0 | (00 | 0222
4| 71=8 | 358 | (39.6) | 150 | (16.6) | 397 | (43.9) | <0.001

E(E)l 67432 | 751 | (651.1) | 458 | (31.2) | 260 | (17.7) | €0.001

c|EEEW| 18 @7 0 | 00| 1 (5.3) | €0.001

Ail LA | 2,251 | (45.3) | 1,492 | (30.0) | 1,232 | (24.8) | <0.001

= gue | 2175 | 59.0) | 1189 | 326) | 283 | (7.8) | <0.001

MM | 110 | 50.1) | 48 | (235) | 67 | (26.4) | 0.482
E;Ei% 113 | 516) | 54 | (47| 52 | (237) | 0.671

1) g 2Y & HHM 22 X0| 4YMAE70IHE 43)
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11.89+6.46 pg/dl, 7.51+3.91pg/d=E F5HA =UTHIE MM-12).

(B M-12) 2622 A =070 OE 23 H st FZH|u

== 93 28 T\steE BEBR b
2 s
o TS 479 (2.40) _
H|A 7.57 (2.21) {0.001
A 3.67 (1.98) {0.001
H2E 3.96 (133) 0.583
IES 11.89 (6.406) {0.001
274 OJAt = 4 56 (1.77) 0.155
sAeE | =EEn 291 (1.47) 0.001
L 7.51 (3.91) {0.001
8HE 4.14 (1.61) {0.001
N EUNG 4.42 (2.26) 0.711
EfIZ220 12 4.04 (2.56) 0.105

(0.01)2] 50% #o=Z x|2t5I0] A=
Mann-Whitney Z%H)

o
r
ne

|.|—

A
o
m S
=
10 &
o0&
EN
pall
oY
ox
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( TEA EF H LEra0 S o EEE 24

3. ¥E H =0 ME & AL M=

2014871A] o] shHolgte ¥Rt A= 35701t o] EFSIAYH]
A Alole B4 giAR A AYstEal, 2=l 8192 712 AQJstY
18,2579l Wit & A4S sttt
35 9 5% 4.59ug/dl ORF FH(N=9,329)
HPAH| S ARSSERITE AZols ARP(EY 1) BT FRATo]| gaeo] #
]

fifo
2
N
o
»
o
fr
_Orlll
£
|
NN

AR E AEshe. HSHoR, Fxde] G4 5
AR =& X (WY 3)EXE FFI5l0] o] IyuS & §34E
S,

Y 9 SFABAYL IR ARAAEH 201449 o|F= A A
SolA 1%t Aot RESMMENIE AE0HA] okt oA 2R -
2 FAAHESR 202049 124 3197H4] #9213, A9 34, G2

1700] WAstel EESFIAIL W 22A Weko] thejAu st

40



D HE #E3PEAH|

'08-'094°] 55H Z2E diA 7Rl 20149 oA A AHIE AlLlstal
20209 12€¥ 319714 & 4079 H o] EAstt. & 4 QAd 34
422 oA 176,90190E 02 38749 #Ho] TAYstH I, oJAoA=
14,7821A5%F 2749] #H Qo] WS

3 22ANA EF & 7 4.59¢g/dl vIRF ek Y] 4.594g/dl 01%0
= ];\1 uﬂo}_,] HFoPAE| L S AXHE HASHT 1,}/\15(50& 2)
g BX $Fo] 4.59ug/dl ol oA HPEX "317} 1. 78(95%CI
1.17-2. 58)i oA =94t FAUA TN FEST TAFTCE &
= TAJAHAFAFAZY, 13 AFAZRY, ZAAAZX EX* 374, 67} g,
ZEETZ|, H|4, A9, 71EE, YA, HIAR, fEiil 858900 ot =S85
2 zjlz gxslelo] Ak&et EESPHMIHIE 1.91(95%Cl 1.26-2.78)% A4
o7 [JostA EUTH

o[ F AR EF H vk <o "t st T o R ERote] A5 S W
4.59-7. 19ug/d!2 oA Hd 2ol “Hlﬂ 1.61(95%CI 0.84-2.75),
7.19ug/dl o1AFQ1 oA 2.2(95%CI 1.29-3.45)2 % & vk £59|
EoHdE W EIAYHZL HlESto] FUFSHATKE 1M-13)
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(A7

(E M-13) &3 Y sk £Z0 02 MY TE31eH| (ZX))
o g3 g2 Lk K
Y H B |MS| o5 nxs| xs) mxs|
i ARt 95% 2|77t g 95% M| 717t g 95% M| 717t
HF 27 191,900 | 186 | (1.23-2.71) | 1.78 | (1.17-2.58) | 1.91 | (1.26-2.78)

4.59-7.19ug/d0 | 11 | 45,988 | 1.67 | (0.87-2.86) | 1.62 | (0.84-2.77) | 1.61 | (0.84-2.75)
7.19ug/d0 OlA | 16 | 45912 | 2.02 | (1.18-3.18) | 1.91 | (1.12-3.00) | 2.20 | (1.29-3.45)
1) MEFLE 83 Y =% 4.59ug/d) 0|9t
2) B& 1 Y,
3 2 2 %Y + B,
4) B 3 Y + EO + M B Groupl UUSH LE0Ex
CIPREMEY, 1% BZHZY, AIAME, T8 2, 67t 3=, SERMR|, HlA, AH, 7IE8, LA, M2, Qa7 8%8 w5
[Aj—l OI:I)

foly=2 J

=
(=1

Emi L =
T—~=T B2

1




m.%?émw

2) 9igF EEspIAgH

'08-'09° 554 IZSE HiAA 72l 2014 ofd B AEIE Aleista
20209 129 3197k & 9674 (Fx-e: 357 =& 614 )Y fi9to]
sttt H 224 Yol F 4 92 176,745 2 93719]
Aol HAYSIAL, ool 14,778AW Bt 379 Yol AT

AZEANA EF & 557 4.59ug/dl RIRE H tiH] 4.59ug/d o141
Aol AF SAYHE BAIIS o (EF 2) Yy E2sbdgHl=
1.39 (95%CI 1.06-1.78) 1 IEAFARY, HePAM eF o592 of #HA
R I7HA] BESSIS o (23 3) EEIAEH = 1.54 (95%CI 1.20-
1.98)2 SAACE [FosHA =AU

ol AR €% ¢ Tk =0 wEt ST R A5 o 4.59-
7.19ug/dl FRoAE= AY TESPIAYEIZE 2.22 (95% CI 1.54-3.00),
7.19ug/di o141 FetoflA 1.13 (95% CI 0.76-31.60)2.2 83 & 5k 59

2 F-9hs A= TEEA UTHE M-14)
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4%

(B M-14) 83 2 sk £=0| ME /Y TFspUMd| (EXh)
o g3 g2 Lk K
Y H B |MS| o5 nxs| xs) mxs|
i ARt 95% 2|77t g 95% M| 717t g 95% M| 717t
HF 61 | 91,811 | 145 | (1.11-1.86) | 1.39 | (1.06-1.78) | 1.54 | (1.20-1.98)
4.59-7.19ug/d0 | 33 | 45,988 | 1.79 | (1.25-2.48) | 1.73 | (1.20-2.38) | 2.22 | (1.54-3.06)
7.19ug/d0 OlA | 28 | 45912 | 1.18 | (0.79-1.67) | 1.12 | (0.76-1.59) | 1.13 | (0.76-1.60)
1) BRFEh 835 Y 5% 4.50u0/d0 0|9t
2) B& 1 @ oY,
3 2 2 MY + B
4) B3 31 01y + B0 + 9 A Groupl LUSH LE0E* (IPHEMEY, FalUAM 2HRD)

foly=2 J

=
(=1

Emi L =
T—~=T B2

1




m.%?émw

3) ARY REIPLAH]

'08-'09d° 558 Z2E dii A 71Hl 20149 ol A AE AlQlstaL
202049 12¢¥ 31¥7HA] & 1979 A (=T 104, 2T 974)0]
dAettt & FAQAEL G Z2AF AdolA 176,929%1E 02 1879
Algoro] MBI, ol4el A 14,789919 %<t 1710] EAyskSict,

HATEANN EF & 557t 4.59 pg/dl PR A tiE] 459 pg/dl oVl
AdoA dAF SAANEHE HASHYS W(2y 2) AL FFoyH|=
0.90(95%CI0.43-1.65)°191. EZZZZoEd, AZUAA =& ofF 9
AN BEootgls o (BF 3) 0.95(95%Cl (0.46-1.75)= BF &
Sk oo wE o THANES] SAFCE {3t Aol= fIHKE 1I-15).
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ov

(B M-15) E & S5 250 B2 MY BESMAH| (XD
. ma D32 o33
=X
BEHBE MR Gy | BES | o omor BEE | oro amimor | EEE | ono aaimior
WA e | 9% MR St o5% MEm| S | 05% Meip
¥SPx| 10 91,981 0.98 (0.47-1.80) 0.90 (0.43-1.65) 0.95 (0.46-1.75)
4.59-7.19ug/dl 6 45,988 1.30 (0.51-2.62) 1.24 (0.49-2.52) 1.41 (0.56-2.86)
7.19ug/dl Ol 4 45,912 0.71 (0.22-1.66) 0.63 (0.20-1.47) 0.64 (0.20-1.48)
1) 2 €% 9§ sk 4.59ug/d) 018t
2) 2y 1 A,
3 2 2 AP + N,
4) 2y 3 HE + A + Y 2 Group! LUUYSH ECE* (ELZSE20H, M2 SHRT)

foly=2 J

=
(=1

Bt r2~20 RS

o ==
E SRBER B







57] o st IAYATA HiddE 2200 o8] FRAYAA
WA TG FEE S0k to] thak kAl Thiek AR FAc] 715te]
QIZIolA 2t 7RsAol Gl A0R BHET ik Teht ofaA ¢ Fo]
g Yol 7)ol el BEeRt e wg @%ﬁ ol <Js DNA
E4L A0\ ot & AW FHAS WHAZIAL, DNA AT B7HA
Sof JEFL ol o WYL FET 5 Yty AFHT aau} o]9le] ¢ 1ol

Ao, BAALL, WolU BHE1RA B UrEd Bo JASA BU B4
=EE9S ) LIAGOR WAEHL MY & o= AYEIE

SIHIARC Working Group, 20006).

ol AFoM = EF HY 508 2 4.59ug/dl< 71EC = 4.59ug/dl
ulgk ek YR BEgTo R sjo] BRoPMYEIS AEslgl. #4243 8%
g EE £F =2 JdolA Ho A AR RS =2 A=
gl 4= At Het I EE €5 9 57t 4.59ug/dl PIREQl Hekat

o 4.59ug/dl 141 AkolA 1.75 (95% CI 1.08-2.67)& %-9J5HA

e

= 4% 9 sk 200 ot 4.59ug/dl o1l A= S3tsto] E4T
A% 4.59 pg/diol 7.19 pg/dl gt 7.19 pg/dio]iFel HohoA HEs)
dAH| = 22 1.42 (95%Cl 0.65-2.64), 2.04 (95%CI 1.12-3.36) o2 8%
g T 50| 7SS HAY BRSPSkt S Bl

Kim et al. (2015)2 2yt 224 JdhS iAo & 20008 19 193 E
20044 12¢¥€ 31¥7HA] 81,067H9 F7] @ =& LEAR AYISEES
T=0t0] 2000958 2008A7H] ArgES FH0IAH. BF B sk oF
w2t 10 pg/dl vEE, 10-20 pg/dl, 20 pg/diolAr Al Aeto & o] 714
22 JdS IZRFAGC R Sto] AR EE ARESIAT. Yol9t ' 0] 2]
oM 4% =& oFUA, 7IEw)E Bt £4% 23 fdelAds 94

(o]
%.—\1
ru&

=
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HEoA EF & &7t 2 JATolA APETF F7loke AZo] WEEXA]
oottt 71E8A 9 Hro g Qg AP A, BT EE= 10-20 pg/dRTO]
0.79 (95%A1=] 77t 0.29-2.13), 20 pg/dl ©1%d<1 FAolA 0.46 (95%A1=+7t
0.10-2.0DE SAHLE {3t Z}o|& ERIsH] of#gitt. et} ofgoll4f=
5 H 5Tt 10-20 pg/d-EA B, 718A € Hko R QI AP E =T}
10.45 (95% CI 1.74-62.93)1 @5 & =7 =20 pg/dl o/dollA 12.68
(95% CI 1.69-147.86)% EAA o2 {9514 Z7let= oFAFS HQrh 12y
7|%A] 9@ Hoto g oI5t APy vhAALE &7 ZHE 34, 140 E 27120l BAo]
o] 49% Zo= HriEAt.

o|#gt A:9| Atol= thRYHY] oo}t AR 79| Aol £ shAHTE Kim
et al. (2015)9] AtoA H2YHZ RN 2T &, I=R1Y HUATES
H| WSkt Flo] 7P 241 olof we} A7 =4 8t 283 7530l
ot ESH 2 A oAE HgHAYS 71202 BA3H HhH Kim et al. (2015)
HAAPY S Bl shaA A8 AFAS] EA 71 @A5] oA BAA fo8S
gRlst7] oS Aoz AYztHnh

AS7HA] 85 g9 o Ao Boto] 3 A5 AAL vl o o
A9 ARG BF H 5k 5ol A Foit Ax Aol FFE FAZ
Ao & Grhgch FA|YATFAT}F 20060 Bl T T8 78S B A
Anttila et al. (1995, 1996)°l 9Jsf == AolA HiL 7i] EF E 5%
71&0 g2 3 A 7HA ¥FEE W2 (< 1.0 umol/L), &7+ (1.0-1.9 w
4 =3 (2.0-7.8 umol/L)2E EF5FAID AU AT A = e A HYE
FDEO HG & E o] AHFLRE WF2 SFolqdtty 45T

ol Ao AXHHL EF Y Bk $F0] 4.59 ug/dl v|vtOZ Anttila
et al.(2022), Kim et al @ 015)4 10 pg/dl vlgkel A} Blwslo] ¥ 2ol
o8t 7|29 FxHdo| gt 7152 Byun et al.(2020)°] F AT FIFZALS

1) 1 umol/L = 20.7 ug/dl
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| exel s b waeEn B o wnEe

HI
_|_L

Sl AA| ol tigt AFFHE =T EF B 5= 2.5 pg/do]FE HFF §lo]
Z7VHe S Holy EF W % 1.6~6.0ug/dl HYoNA & AFFE0]
Z7Vel= AES B s Akl x5k 43RS Holth Rhee et al. (2021)9]
E ﬂ AL B o3o] Azt 23 OA)st Holg Ao

371 25

g2 J L 220] Hol ) 5uc/du|THo] 9y B2 AT} Blwste] 10ug/dl
ol Hd W H AT AE == 3.3 (95% AlZ7E 1.6-6.7)22 5715}
ol A A:el UA|ot= F/delqlH.

Rhee et al. (2021)2 FUAZFIERAL 271 € 37] tAke] oF A S
2014Q97HA] HH°|E sttt SALH E =84 82l (B4, oqaa, AF)
A}ﬂ?ﬂﬂ]ﬁ 89 (@&FE, &55E, AF AY), ALFA+E Eoto]

Astlal 7t 8% FEHY ¢ 5 EAsto] Hor *}“Ur«] A=
24351t 20 E A

2 ¥8% ¢ vk &0 O ¥ J9oE Yol
2589 ol5tE fgixA"o=E 9% H] (Hazard Ratio; HR)ZE AF&Es5H9iT).
gzAdde] 8% ¢ 5k $£52 27] ZSEV} 10pg/dl mFHold, 37] IS EE
2.5pg/dl BTt it. QI=SHA Q1) ARSI AIA 82, AAFAF+E HAGT
HEYPZ 71 ERPOE sto] sto] H ARGl gt Aol digt Y18 H (HR)=
g2AS v @5 3 s 7559 ol A 271 20upg/dield; 371
10pg/diol el FfstAl =%t (271 HR: 3.13[95% CI 1.1-8.7]; 37] HR:
3.3[95% CI 1.6-6.7]).

Anttila et al.2 AHE Y X
L2 Y] HolEH|o| A o] &5t | & AR 52 o E AFYE
A WPEZ A7k dlolEHolAo= 1973 R 19837HA] 23k
GRS 20,7418 2.2, o] F 18,3292 94, 2,412 oo =
FSEQ FTE BEHAE AFY €2l 71E ¢ 19739 5H 1988|749
A= F EﬂXlAEfﬂ 7182 &9l 4519t R ddT vlwste] Hoke] EESH
HHEL 7k Al 250 gl 2k 70 (95% CI 50-110), 140 (95% CI 100-190)
2 110 (95% CI 60-200)°1%2L, HH 2+ (R JHI} HlwoA= St
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L= 204 Hel slo] 2 ¥l (95% CI 1.2-3.2) S-951A =t} 14 %=
rE IE59A= 154 B 99, 1.5; 95% CI, 0.8-3.1) 2 AYI =7}
=olo} EAFoR 895t &9} (Anttila et al., 1995).

Anttila et al.(2022)2 118 7]7to] 6071E oldQl F Y-S o2 2014
T F8s dFste #7175 sdsioh 7€ A9k 299 UF
2T 7152 0.5umol/Lo]stE W50 A% 23 H+ EF5 & 527t
1.0-1.9 umol/LRl 7% H o] A AP E(Relative Risk; RR)x= 1.72 95%
CI 1.28-2.311°1311, B+t 5 & 5=7F 2.0 umol/L o<l 3% RRZ
2.63 (95% CI 1.71-4.05)°]}3tt (Anttila et al., 2022).

o A+ ArfollA HUETE of 2} YUoNME EF H T 4.59ug/dl
mekel ekt vlwste] 4.59ug/dl ol HeolAe] EEsPEAgE= 1.54(95%Cl
1.20-1.98)2 BAFoR Foot w2 A ERIstqtt. 184 @5 3 5%
o] wet shEAE s o A9y EIPAYH] Atoldls RS BATE
T A] QkSkth. 4.59 pg/diold 7.19 pg/dl WIS Hekol A9 HESPHAH|=
Wi ZFxAd dib] 2.22095%CI 1.54-3.060)0191, 8% 9 5% 7.19
pg/dlold FAeolr= BEIIAEHZE 1.13 (95%CI 0.76-1.60)2= HF
I2RAGETY =90y FAFHCE {3 Ao|E HolA| Eht

27| AN} BRste] FAdATA BT E HE o]F 3 AqtoA=
Kim et al. (2015), Lin et al. (2018)2 =2 A4 X[Fof YAt A7E
g ol A 20140 =4 AL 5 EHHA Hoigk 2797 (&SP AIY
SAE-1671, A7RU-112%)S WL E -2t A5 $H5Ith Lin
et al. 2018)2 @F & =0 Hg AV AR (A =do] 709, A 507
g 467) of Higt 2= HIE 4HE Al ARAEE E£HaQl B A=
5 9 5% 52 oMY 25894 41.90 pg/L vjRto g FoJsigict A&
4 FAHAE Bof A7y 29l (4, dR)T Y5 (T, &) 892
HAsto]l 9% 9 9 7IE® a7 A9 A|Ye] Higt = H] (Odds Ratio;
ORE A& Aldle E€% o sZ7F 7589 (90.86pg/L) mIvt M2
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( TEA EF H LEra0 S o EEE 24

RGO E B4 Ak Ao tigt 2% H] (OR)= @F H 5&7t
75%9] (90.861g/1) o1t Aol 2.232 (95% ATt 1.09-4.94) F-2J5H
=9t} (Lin et al, 2018).

ot AT = AU BE EF F 5= 0] 4.59 pg/dmT Het
] 4.59 pg/diol 3l HeollA EEIFAFH|ZE 0.95(95% CI 0.46-1.75)=
43 9 5k 5o mE Zo|E Ho|A| o4tt. Southard et al.(2012)=
AHE9] 50-694] H89] SAAE Yo E SA-tx A4S T 2
g5 9 5%7F 2.5¢g/dl vREQl Ak thy] 3.31-4.66pg/dl, 4.66pg/dlo]4
9] Aol @ = v7t 2+ 1.8(95%CI 1.0-3.6), 2.0(95%CI 1.0-3.9)=
FosHA =okoha Hask Axkep Zpolrh QIith ey ol AtofA
Southard et al.(2012)2] A&} SASE 27402 504 oJAto g Z3}s5}o]
AT AF, @F H 57 4.59 pg/dioldd Aol mESPIAR|=
1.87(95%ClI 0.23-6.67, 27)= Akl 7} HojA SAA AFee kot
Southard et al.(2012)9] A&} vl=st =202 A L7} SVl Ol‘ﬂ
Ae AT ZDEAY H F4 A" HAONA 176,929%14
20204 & E5-&4 7IE A 2R EC] AT ARt
TEohH oA AR HEIE AdTh B0 WRHES
AS 27 AZE YJAY HFEE IA AASIAY TFF F37|17HE A5t

ARAT EF F Y A2 Bebd E87F ok S, Jamel et
al. (2002)& 304 ol = tVdo= 8 vl IR ILERAL 271 (1976-
1980W)oflA 1992E71A] Bt 132 F4510] EF & 5= 50| 9.8ug/dl
net Had iyl 13.0pg/dlolde] AeolA B4 AT ATt
3.2(95%Cl 0.4-27.7, 57Z)ATHil Bastict. AAHs S AH|5=7t 1 o)A
F7FH4Q1 A47F "asietal ARtk

2t of A= SRAFANY A=t E'—‘-E—‘*]’—*] ATdZ B7Ishlel
IR E | F47]7t0] thar BdTh= oklRol Atk S5 AU T 2ol
Iy Eo| W2 Agto] 3¢ -2t A+ AAE «]U]O““ AIE HolFUS

i
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4=t} Anttila et al. (Anttila et al., 1995, 1996)9] Aifor= F =E3}
AT B A o f¥ol= FEet S7HE RIS 5 QAT X " A7 A
ol I3t 71 A+ (Anttila et al., 1996)4+= 5 HE =& &= (K 1.0,
1.0-1.9, 2.0-7.8 umol/L)EE = & 78} A7ZA 2] 7|thA ohu] AAEA
(A /71 AHD) B17F 242 12/13.3, 10/7.7 2 4/2.98 @5 9 5o
2t S7Fle = BT Zokd R4S 9 W RS o8-S
wAoME S R 2 85 9 U YA W2 9] ekt H|wsto
Z¥zk 1.641 (95% CI, 0.7-3.8) & 1.84 (95% CI, 0.6-5.8)9] F7F5h= G439
A HE AT o ASAT BAACE [OstA|= Yttt o|jd] EF
SEE AR SN AT oY AdE S 59 €5 § =E e
Steeland et al(2017)52] vl=, HHE, IFI=AE FAH4H Z2EJ
SHEEY v 43 €5 9 'k 40pg/dl ol Hee
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Abstract

Assessing Cancer Risk Among Korean
Workers: A Retrospective Cohort Study on
Lead Exposure Using Blood Lead Levels

Objectives: This study aims to assess the risk of cancer development
in workers exposed to inorganic lead compounds, which are classified
as potentially carcinogenic to humans. It seeks to provide a
national-level epidemiological basis using biomonitoring indicators for

assessing occupational lead exposure.

Method: The research employed a cohort design with internal controls
to analyze cancer risk (lung, stomach, kidney, and brain cancer) in
relation to blood lead concentration levels among workers. The study
included 18,714 workers who underwent special health examinations
and biomonitoring for lead exposure between 2008 and 2014. Statistical
analysis involved calculating Standardized Incidence Ratios (SIRs) for
different types of cancer, adjusting for confounding variables such as
age, smoking status, and other occupational risk factors, to ensure

accurate risk assessment.
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Results: Significant variability in blood lead concentrations was found
among workers, with the top 95th percentile at 30ug/dL. In the group
with blood lead concentrations above 4.59ug/dL, the SIR for lung
cancer was 1.91 (95% Cl 1.26-2.78), and for gastric cancer, it was 1.54
(95% ClI 1.20-1.98), indicating a significantly higher risk compared to

the reference group, even after statistical adjustments.

Conclusion: The study concludes that lead exposure is an
independent risk factor for lung and gastric cancers, even at levels
below 30ug/dL. These findings provide essential epidemiological
evidence to guide the development of standards for managing the
chronic health impacts of workers and preventing occupational cancers

associated with lead exposure.
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