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(D 715A44 6-1 Line

O 71% A4 6-1 Line ol 71 3AANA 304 v28 SANNS. LS| == CMP
TAS AT A FAANA EBREZoINoH, XEYHIE SHAFNE= duk 7] FFCOIEE
S2009ANM= LHk dy] T EEYHRE S 288~14.87 ppbE  HudhHo|gls. ETCH,

ETCH/POU ZFAdAME @49 HESTA7)

BAZ0|QS. EEQUIE ZAATRE D o))
T7(2.88~14.87 ppb)olsls. CVD, CVD/POU FAAAME B2H(=Z7]E 5 mg/n)o] v
AEHem, 0.00053~0.00069 mg/moz =Z7|F 10% VIR FFEolRs. METAL IFAdA=
grol dgdzelz 5 e BAe BAZEOY, THCE71E 01 mg/i) 0-0.00010

mg/ni, B28(e27]% 5 mg/n) 0.00339~0.00342 mg/ni, LE0F(=27]Z 2 mg/n) 0.00321~0.00437
o

mg/me2 SugF HEFH. METAL/POU IHAAME H

0.00148~

OO
O
o

00271 mg/nd, <FrE

0.00057~0.00060 mg/nio] HEHA=H], ol EF =E7]1F] 10% nv F24.
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O

O

DIFF, DIFF/POU, IMP &%

Z=32
=
e Arasinla(=E7]E 0.

O_|_4

A, BE Bdo] AZEHA ookS IMP FAA Lgd B
00

5 ppm) YA AEF A & CLEAN FHAM= 24H=27]F
10 ppm)el 0.5226-0.6721 ppmelglorh, w=Zr)Ze] 10% ©W 20|, CMP A
ZEAUFI ==&V 0.3 ppmZF 0.0011-0.0053 ppmeliouy, ol =E7lFe 10% vnt
FFol%s. PHOTO FANAM = ofAE, 14-US4E B4, XS 75 B4 A8 oY
25 B0

SPPRCEM) A S BAZ FF UE AL AFHE 254, AU B, 293 T
s

o
HHOF)S o2 6AF B9t 254 9]

2 Ao BARIPM 2, AdA dF 33 A= ARE ddeR F8 frIsgEd] WA
7, A, ogdde LA o RS Fsr] fe 4 2 FH(tenax tube)E AHEEIE
A, 2431, qEdde 25 EAE ollod EFA=E7]E 50, pb)2 0.28-14.54 ppb 7}
AZHAE. AT ol =275 01% vivto g IRk tf7] FFell+F

FL EARIPM AdA AEE =d4S AHH R HUEY sk Aol Hadk
(2) 2% 4% 1 Line

2% A7 1 Line 3714 804 FaldAe] =5 8= W71A 38 AA TEST,
SIBIA, Mold Al 7HA FHo= rold glow, FE EA Jhed %'SHOLX}% FTEEFY.
YAGEZ71E 1 mg/n), FAGEE71E 2 mg/n), FE(=&7]F 1 mg/m), 2(=Z71%F 0.1 mg/m)
So] olo &fFg TEAHI=(=Z7]F 0.3 ppmE Mold F&olA 0.0037 ppm, HE &) A
0.0065 ppmoldort, wZ7]Fe] 10% wwrez Uwk fly] £Fo|e. TEST FAME 4
0.00263 mg/m, 2 0.00791 mg/m &.2 HEFHJ oMW, ol =&7|F vvke] 4.

SIBIA F7dA= 2 0.00003 mg/m, 2 0.000001 mg/m o2 wF HZH. Mold 3AdA= EMC
a

FAA S 5 Sl 7HEEHA(=E7]E 35 mg/n)s SAsIR oY B S0l

A

JUAHIPM A9 47 EAR I URE AR AFEte FYH AE gFEs gge=
6AI7HESE XY AYEASA A, [0C(RAAL 45 FDolA1= YA 0.00001 mg/ni, 72| 0.00005
mg/ni, & 0.000001 mg/ni 22 E FAF v IAR v AEEHAS 15 A= T 0.00001
mg/ni, & 0.0000003 mg/ni o]

7}

of

4o AEHIPM) A4, AR A 3t e RS dReR, Fa frIseEd] 94,



o, 243, AP WA fRE U] 5] @ B Fr(Tenax tube)E A3 274

(3) oFAFYA 7-2 Line

obab AR 7-2 Line LCD Az FANAM Fafidzte] #=2E5 FH8s EELHSI == Sputter
57(0.0016 ppm)= CF &78(0.0047~0.0049 ppm)= A &g 3 A

DRY 342 SAWY =2 A &5 EH=SCI0s. A& LU= ¢
Sputter 378ollA AE(==7]F 0.1 mg/n) 0.00102-0.00348 mg/nio] HAZ=HALL, F2(

mg/m)-> 0.00061-0.00091 mg/nio]RN o, o]+ BF &7 v|THe.

LC #API Printer, PI Rework)e At EZo] HEHA &goew PHOTO FAHo =AHZA}
o =

F718H=] 2R E=E7]IE 150 ppm), oMIE(=E71F 500 ppm)e EFEOINU Cls
AAEAE 75 2245 BF BFECUw

CF 49 5443 PACcE7]E 200ppm), 2-F-EAoe-E (==7]E 20 ppm B4 Z0I%0s. 7

LAHIPM 2 Al AR AEHAY PGMEAE Aoy EdE0lfls. UA, ofd, 79 =

WET 349 2423 NWP, 4, 24, 84, d85a =
0061-0062 ppm SEoIYor} F BF RE wE sEe] 10% vwolle. olglel ofekgopm,

qedAzdE, 7Y EF EHE0UE

Zh AR AARNEPEM ZY 2 AE 9F a8 gAY A 31k R e f7)ssEd

A, EF4, 24, ogdlde] TAst=A ARE FRlshr] flaf d 2F FE(Tenax tube)s

olg3ty ZAHIMS. =4 A WA, = dqEwde =FE BRE oy, EFdL

E7=-113 ppb (==7]F 50,000 pph) o2 HAEHIYA, ol ==7|F9 0.1% m|toz dut
(3]
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O LC A< Pl Printerg t)3o.2 olAE, IPA, 2-REA e, N\MPE 248¢T 1 Av: B4%
= 2271 Uyl 1% vt 20l
CF 3742 ol E, IPA, PGME, PGMEA 5 &% 7151382 tid o= 3438 2™ PGME, PGMEA
E A9 2E Bdo] 4% HUS. HAEHY PGMESH PGMEAE =%7]F tiu] 2% wwh 30|
o

LpAdge PM AN HSEAY mE e A9 gokn Bustel YA 29,

o
o
i)
=2
i)
el
ﬁ;

37 Au) 2] ool 3R ookl CLEAN 49 24k METAL 349 4suys T,
CVD &3¢ "HxHlo] i HEHIoERE FF ZAHA olF FAHUAGN ZINA =E25Fs

ghelshs 2ol 2adh

J
o

o
rlo

12FdEAe PMAYGA ARl W R ke disl AEEMe AdFsta, 37 T
210]

==37}9} Wipe Samplingg 2183

AARAANA AAH o B HA 24 A} AT 24 AW} BAE e w272 1-10%
Jehow WE oL, oy ATlA YR AEH B Z71510] PM
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o
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2) o) =a7)1dA B dF
(D) ol &2 =am7|ZA] 4%

7 AR AE 2eAe] A7 BE 9§38 HEEH] AAA wEHA I w7)EA
2 9 BerlEe Adstd LdetT L. dNANEM AUE WRAE 188, AEA 2

¢!
A W71ZAE 18] A4 Ade AAsta glon, HA AoE&x Ve ode FAsSkAL

CVD T4 ol ZFAu71Ax ZFro si7d £5E 19.0-200 m/solds. ZHAxIoA9
[olEEE L1-12 mis2 974 8d FEo AoFErIEd 10 mis oldolfls. METAL
AAA M A AojLes 1.0-11 mis

0 2
A3} TR Aol ES 7% oo A Y.

IMP 8782 MAA X7 294 = S847 08-0.92 misE AAFE 7]E 04 m/is o9
lom], PHOTO 49 ZS4 Foo 2440 06-07 ms= Acl%% 712

FEOR fAH

3:0

3 AT =E2HR

D AJ =&=H7} 43

A RIPM) 24 Al AAIASAES AT FAlo 24 FAHY AAHIPM APAE e R
AR =E e 6/ B SANA. AAT= 7 43 %Xd, 718HY FA A5 7T oF
L400H o] Aol o]FoHE. 3Xe FH EF =I7IE 1000 zet= 2o glglon,
=271 10%E 23t 34 94 i+

S AFA 6-1 LinedlA F 22719 7R1=E H7HE A3t . DIFF(EF 2.26 uT, Hd 9.57 uT)
3AA 7P =3kal, PHOTO(E+ 220 uT, Hol 7.24 uD), CVDE+ 117 uT, i 517 ul),
ETCHE 0.68 uT, Hoi 6.22 uT), CLEAN(E 0.61 uT, o) 2.64 uT), METAL(EH 0.49 uT, o}
5.04 uT), IMP(E+ 0.35 uT, ZHth 2.94 uT), CMP(E++ 0.04 uT, Zth 0.59 uD) &elU+-

g AP TY D
BA%7E el olfe TR A oA edERel A% PMARIATE @l e

o
712 FAe HAg= TESTEEH 024 uT, Hdh 0.5 ul), S/BAGEH 021 uT, Hi1.02 uD),



MoldC8 < 0.08 uT, i 151 uD) =ol™, fol¥ 7k 783 Rludle w dhzoz v 49

obit ARA 7-2 Linedl A= F 15679 /i HrE AYstdS. WETEF 0.87 uT, Hol 2.80
ul) &A4o] 7P =¢ka REWORKGEE+ 0.58 uT, o 1.52 ul), CFE+ 0.26 uT, Hth 2.90 uD,
PHOTO(& «+ 0.25 uT, i 1.78 uT), CVD(EH < 0.25 uT, o 2.30 uT), DRY(H+ 0.23 uT, Hoh 3.42
ul), SPUTTER(#H+ 0.23 uT, FHth 2.38 ul), PI PRINTER(EH+ 0.12 uT, i 101 uD <. WET
A2 BEA O 38 vlud She W diHoE w2 AN

33:9] A BF wE71E 1000 uTE Z3shs e g9lor], k27189 1% 23shs A%

7184417 6-1 Line €019 7hg g4 348 71 104 8319) A wF& Hrheh A, At
744 e 3R DIFFCHF 259 uT, Hdj 353 uT)olw, o]ojA] ETCH(E+ 1.87 uT, i 6.66
uT), PHOTOCH# 0.4 uT, Hth 049 uT), METALCE# 019 uT, i 0.28 uT), CVD(B 0.18 uT,
Ao 031 uT), CLEAN(E ¢ 018 uT, i 0.21 uT), IMPCE< 0.06 uT, i} 0.1 uT), CMP(E+ 0.06
uT, i 0.1 uD) &4 Aol kg 249 A9l k&3 A9 = 97t A3} =5 DIFF 3404
BAA7E 7P =Sk

2P 1 Line 3717 24 249 7 144 1119] A9 =&& Brke A3t 149
7V w2 AL TEST 24w 037 uT, Ao 063 uDY. dAHC= dol¥ 7ty &

WIS ©, AL FH oA R e FAH L,

fr
e
)

ol
o

ofb 7-2 Line Wl F8¥ 7 114 7719 AY wF HrbAR At vbE w2 3REEEDL
CR(E# 0.28 uT, Hoh 0.37 uT), LCHF 0.17 uT, Ath 0.24 uT), SPUTTEREHF 0.11 uT, Hi 0.21
uT), CVD(E 0.1 uT, o) 0.32 uT), DRY(FE 0.05 uT, Ht§ 0.28 uT), PHOTO(H 0.03 uT, HAth
1.04 uT), WET(H 0.02 uT, Ht} 0.08 uT) <=o]L-

A7 1 Line, ol AMAA 7-2 Lineol M SH¢ dAlule] 252 =4

2]
233 Arle fislen ARl #ErlEs 29k ARls /il

O 718AI% 6-1 Line 9ol 7 3AdA= Aule] nie, AW, $Hox A8t on, 8t 34
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O

< DIFF 374< A3 2 &7g0] AH| } Holl Aol A7 M w2 FEOIE M w2
0

LoF A& 1 LinedlAls An)e] ddd oA Z2AH3IHS. ==& TEST 0.23 uT, MVP 0.13
uT, Front 0.11 uT, PKG 0.08 uT, MBT 0.06 uT ol 27|52 = A
TR vugds W JAAFoRE vgtom, A AAFHoE AT A4 Ao}l vl

opat 7-2 Line LCD FANAE Arle] nigts AW 2489
IR e AdEG vigwe A o &9k Sputter FAHANA TP EE $EQ 049 uTol

A3, ol 71y FAel DIFF 3A Hudes wes JUFoz Ueks 1 9 A9
AAe] Bx= (.13 uT-0.44 uT °o]UL.

‘?lo
o
o
X
o,
o
=
N
oft
ok
o
7

iy

4) H7}

sl g FHolA DIFF 4] 71 B¢ el =% A%E vehion], Au 9 237}
e 5oE Agss Auadyele] e o 3
Uehkom, apggul AearEel tid A BelE Asn A% BUEPe] Bag

4. SEA PARAAY g 5 R

AN 24 *P‘ﬁ”tﬂi (MDA FH 22 U5 V& AR e BAdYE 32w,
ARAT4E 1998, 2 ARdFCdA s SAGHIF EASE 61, oft AAANME RATF

oo
o,

o] Hjx]= o] ‘El%.
D 222 =254 A 2 dg A%

HRRAANME 20129 FE BAdE] Az"e s AFEsiReH, AR EE AlxH
(Global-EHS), #H7<Fd workplace (W/P)7F 7k Soll 5. aFARE AP ASHATAE 0] 8¢ ==
B7rel dARE Ask]l s, ZEAVE A&%"E IR AR A% AFx=SwEY2~(Job
Exposure Matrix, JEM)E F53taL olol] ZAst faldar =& Al Al JRAehe nfed 3
a7t A&
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neoplasm ©|x EA H9 4 #8] Leukemia, Non-Hodgkin lymphoma, breast, Brain 7]$=
F7he

- A4 A2 719 =: semiconductor and (occupational disease) and Spontaneous abortion &=

it

semiconductor and Spontaneous abortion & AF-&-3}.

2E MM " BAL LTTIAZ, o] F okdlel BY AY 2 AsIE% BEE] A}l
15709 BHe HF W o Agsge.
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<E 2 &3 A9 4 wjAr|IE
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o WIEA ZEAS YR 3 AT
AE o AU = (FEA ADA o BA, o AL A S22 AATA AT
o 93ky WS VNl R 3 AFAT F ISEATY -t 2TAT
o EFIAIYHISMR), EFHEAIHISIR), 2ZH|(OR), FIXZFE=RRE AAT =&
o AZE O ATFF obd A
o YA} obd AT (F4, letter, comment), =4 EFF=U AT, AE L
FEAY AT, A A, A &4 71ES o] &3 Il A,
Al 7= THIEAT
o o], Yol2 ERHA F2 7
* SMR, SRR, OR, RR 3 95% Al=]7:3tko] AAIH o] A @AY ax=7]7}
| A=A e AT
<38 1> 2o ME S EXQ 2T HEEM0| ZaE &9 5

1.771 relevant studies by search
strategy database searching

1,658 studies excluded based on

b 4

113 potentially relevant studies
identified for further review

raview of title or abstract

5 additional studies identified through
other sources

118 studie:

s reviewed 46: Duplicate studias

6: Did not report health effect of semiconductor worker

4: Exposure assessment studies
12: Letters or reviews type
2: Published in Japanese language

2: Mot observational studies
7: Incompleted studies
4: Used same data as another included study

15 studies included in meta-analysis

14: Not relevant studies
6: Not epidemiological studies

Cancer incidence studies
Cancer deaths studies

SAB incidence studies
Laukemia incidence studias
Leukemia deaths studies

NHL incidence studies

MNHL deaths studies

Brain cancer incidence studies
Brain cancer deaths studies
Breast cancer incidence sludies
Breast cancer deaths siudies

DarbbROOIODROR
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2. veHE U

HEREA S 9ot HF A 19] 35 o AR, SRdAE, d7AY, A7 2 227
7 23R 9 vud £297], £F3AEEISMR, standardized mortality ratio), EF3}EHAYH]
(SIR, standardized incidence ratio), ©Z=HI(OR, odds ratio), Bl EE(RR, relative risk), ¢I3BI(HR,
hazard ratio) 53 %% 417+ FE319 5.

FEARE HEoE, 2 ¢ %Oﬂ el Y3 SAHRS AT T3l HA 298 o) EAE A
%, Random effects model 2 ZAgke] S FFAFS A=A W BESIAH] (2 &3
AuNe] 95% A Z 7o) —c?ﬂﬂl/‘i ANEA e 75, ofd A& AEstd %% AFF7He AEs)
of WEREA ol 235

(E 3D EF3A], EZS0A0| 9] 95% AlFT7E Ak 22

SMR or SIR

% = +
9% CI=SMR or SIR 1.96 ( vV number of observed deaths or incidence

N
e
-
ﬂllﬂ
_IN
O_A_.

kol st Zlo] AAA B vigkdAe AAVF HE, 4 SAe

7)
FAAAS HASH] YA oFl ] Higgin® s I*  statistics 714} Cochran Q statistics 4 &2]< 9]
S

<& & Higgin® s I* statistics 4737} Cochran Q statistics 273 34

Q=Cochran Q statistics

0= wiyi=—E "0 e A, ve A ATe] B9
k=T

I>=Higgin’ s I* statistics

Q % I AFAREA R AfE

O HWERAS 93 EAZZ I8 o 2= Stata SE version 14 AZE o] E o839, AA AF7} o}
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ClR=S2!

<E 5 diRIFRT o] R=AZ=R1e] oF 2T Apge] g WeHEs A
53 223 OR), EF3AEH MRS} o] 24 (1 p-value)
P-value
Nl | SRR r oo | ot
Cancer Incidence
Total 5 0.89 (0.82-0.95) 70.6 0.009
Male 3 0.98 (0.78-1.23) 66.8 0.049
Female 3 0.94 (0.86-1.03) 0 0.498
Cancer Death
Total 6 0.71 (0.64-0.79) 73.3 0.002
Male 4 0.56 (0.33-0.95) 83.0 0.001
Female 4 0.77 (0.63-0.94) 20.7 0.286
Leukemia Incidence
Total 5 0.89 (0.73-1.08) 0 0.545
Male 3 0.76 (0.44-1.32) 0 0.397
Female 4 1.17 (0.75-1.84) 0 0.971
Leukemia Death
Total 4 0.84 (0.71-0.99) 0 0.926
Male 3 1.13 (0.34-3.78) 57.3 0.096
Female 3 1.26 (0.62-2.57) 0 0.832
Non-Hodgkin Lymphoma Incidence
Total 4 0.94 (0.80-1.11) 0 0.781
Male 2 0.89 (0.53-1.48) 0 0.831
Female 2 1.73 (0.86-3.49) 46.0 0.173
Non-Hodgkin Lymphoma Death
Total 3 0.96 (0.66-1.39) 66.6 0.050
Male 1 1.33 (0.43-3.09) - -
Female 1 2.50 (0.68-6.40) - -
Multiple Myeloma Incidence
Total 3 0.95 (0.67-1.34) 0 0.743
Male 1 2.13 (NA) - -
Female 1 0.95 (0.11-3.42) - -
Multiple Myeloma Death
Total 2 0.83 (0.48-1.45) 62.4 0.103
Brain Tumor Incidence
Total 4 0.91 (0.69-1.19) 0 0.907
Male 2 1.55 (0.85-2.83) 0 0.533
Female 2 0.43 (0.11-1.75) 0 0.499
Brain Tumor Death
Total 4 1.07 (0.91-1.26) 0 0.910
Male 1 0.92 (0.25-2.35) - -
Female 2 0.81 (0.25-2.66) 0 0.463
Female Breast Cancer Incidence 5 0.99 (0.87-1.13) 35.0 0.188
Female Breast Cancer Death 5 0.88 (0.74-1.05) 23.8 0.263
RE AL AIEL Begg and Egger testZ o] 835 SWulojo] A (publication bias) A% A1t 2%+
EAANOCR §9J5tA] U9re (p>0.05 in both the Begg and Egger test)
I? 9} CochranQ test= DEFEA S o] &5}t0o] E3FQ oF7F (Summary SIR/SMR (95% CI)S At&st7] sl ==

71E& B35S 7t

T T u=E v

olol chat Bt A B,
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WEA 22Ae) AAFA A0

1980-1993'd Aol WH=A] AFYANA 23 ZLEAS HWFOE 3 AAmit 98 AFE wEHEA
3 Ax}, FAB 34 2%8o] gle Z2AHANEZ == supervisorel A4H)e] Hls] #A| FAB &4
2R AAFAE Ydo] 1.298) (summary RR=1.29, 95% CI 1.05-1.57)2 <t =4 B2E AL

Uy Adfatat o] tkal Holes X' AL AA/t Hfde] 1.389) (summary RR=1.38,
95% Cl 110-1L.7)= F71=o] QUSlal, EddErt dAYSTE TEFA 224 A4 4t H3dol
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B HEd gle 2dEL STHEA ot TAFHE Hioloja)= OJSH Aol vlEHo] TS 7t
3 in Begg tes)= AlAbETH HEREA 9] o] He 3 dTed, Admtel HAA

A, &9, EEH, 2Ed 2 ol tsiA A AP} Hol A &

Z 9 =
o Wt a3te] 7HsAde B o flon, webd ud it o3 HEHE AT F= 8l

A2 Qi EA7E e AH #3lE2 < EGE (Ethylene Glycol Ether) &3 AHd-f4k ko] A
= =4o] 4k 7hx, vigela ARl ZA7F e /7

&4 BGE &) 2] Y oUYSeE - =HE - e 3H 011/‘1 L3 At Hﬁol EETH

s

O
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ok
)
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i
X
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it}
b

AT A 1980-1993d SHAR, AAEE AA sl 2FsH: @ TEAdE 2
F&7o0) A8 tEa AHE B AAE ThE2r] i, A 22AY v E
4 2RdEo tE A stollA Adfrat 5 AT dEde 3EE 5 e Bud =
E

FZo] 3} o]2 B ZaA9 At AFL ABslEor F Aog Aad.
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<E 6 BIEAZEXY] AA4E 9389 weHE4A] 23k non-FAB o tist FAB <24} 1 vl

Among female workers (FAB 24}t H|FAB 24T H]x)
Studies for workers during 1980-1993 (N=6)

AT EAL 41 (Pastides 1988:; Correa, 1996; _

Beaumont.1995; Eskenazi 1995). 1.29 (1.05-1.57) 141 0.32 0.13 0.08
SA- A F AL 28 (Shusterman, 1993, Elliott, 1999)
A study with enrollment >2016 (N=1) (Kim et al., 2017) - DEl2A oA A2

Among wives of male semiconductor employees during 1980-1993

(FAB 2240} B|FAB 2R} t]:0)

Studies for workers (N=2) ~

JSENT oW (Pastides 1988: Correa, 1996) 0.94 (0.64-1.36) 0 0.33

Photolithography work (N=2) B
TG EAT oM (Pastides 1988; Correa, 1996) 0.92 (0.63-1.35) 0 0.34

EIHHIO|0{ A (publication bias) A2 Begg and Egger testE 0|83l HAYE
I” 9t Cochran Q test= WEHEA S o] &5t E3F 22k} (Summary RR (95% CD)& AH&EsH7] $ls 234 7]1& 235
2k o] dof Highk Hot A md.

GE T MEAZZAY AR GFol oD AeEy Aok Wxd R O 4 34 254 FL
So] #3182 &) UE AAH4 Y

By specific work task or chemicals among female workers during 1980-1993

Photocl%thogr%al()hy work (N=6)
IS EHT 43 (Pastides 1988: Correa, 1996: _

Beaumont.1995; Eskenazi 1995). 1.38 (1.10-1.73) 0 044 0.06 0.043
A2 AL 28 (Shusterman, 1993, Elliott, 1999)
Etching work during (N=4)

IS EAHTL 28 (Beaumont,1995; Eskenazi 1995), 1.28 (0.77-2.15) 48.1 0.12 0.31 0.03
SRt 2 A 28 (Shusterman,1993, Elliott, 1999)
Masking (photolithography+ething) work (N=4)
ASEHAL 2 (Beaumont,1995; Eskenazi 1995), 1.12 (0.69-1.80) 60.3 0.06 031 0.01
ST A A 28 (Shusterman, 1993, Elliott, 1999)
Dopants (diffusion) /Thin film (deposition)

work (N=5)

T3 EHL 38 (Pastides 1988; Correa, 1996; Eskenazi|1.38 (1.01-1.90) 0 0.86 0.81 0.86
%gggg At A A 28 (Shusterman, 1993, Elliott,

Exposed to EGE (ethylen glycol ester) (N 4) .

LQEOEHL 2”4 (Eskenazi 1995; Correa, 1996'? 1.43 (0.95-2.16) 53.5 0.09 0.09 0.15
SR A A+ 23 (Shusterman, 1993, Elliott, 1999)

Exposed to Fluorides (N=2)

A EHL 18 (Eskenazi 1995), 1.20 (0.73-1.96) 0 0.70

ShRb-ti = 13 (Elliott, 1999)
EIHHFO|0{ A (publication bias) 482 Begg and Egger testE& 0|23l AN E
I? 9 Cochran Q test= OEHEAIS 0|31 E8HQ2FZ} (Summary RR (95% CI)2 AtSs}7| Qs Zat=l 7|
Zb O|H ol e E7F X|&g.
1 EGE =& £5 7|& low, medium, highg SILIZ Q98 712 _L:* o2 MUS el Summary RR
2. EGE = £ 7|& medium, highZ djLI2 Qost z;g L= Zloz AMors E[HOI Summary RR
(RR, 1.57; 95% CI, 1.03-241, I? = 47.2, P value CMH = 0.13)
3. EGE == 23 7|& highZ == 7t0& Ak O] Summary RR (RR 158 95% (I, 0.87-2.84, I = 57.6, P value CMH = 0.07)

r+>|
Ao
rot
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A4 wed 222 2 A B4

Ald A7 2 I

O @A AAAF AA A 2 WiEes AA8t e B4 tid AW 2652 ofd &9 2+

CE 8 AT AAA o nAS AL Yk B U A 55

TE 2 1 A7)
MEy ST HIA] L=

1-5_7— B_'lg Oy U—O-y E]'QOE'T'O, E]Z_]] ‘?10]{31"”
TR YHF TR, ANBFANY, £39

27 | W=k B2 = 10d
Y Ao} A & 10d Y

A F 5L o

MAA 718, 2ofet

9 719, &eid o] Mo uy
- BEEE)

T AR, ANAsE, TS sE _

ERESNERY

AN 2ol o3k Aol ME 7]E dlAD

» Pubmed : (“semiconductor‘[tiab] or “semiconductors‘[tiab] or “electronics[tiab]) and
(“cancer“[tiab] or “leukemia“[tiab] or “Malignancy“[MH]) and (“worker“[tiab] or “workers“[tiab] or
“occupational “[tiabl)

=  Web of science : TS=((semiconductor®* or electronic*) AND worker* AND (cancer or leukemia or
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(Meta-analysis) £ A7
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a o

S559)

n
=

7} o)A (expert opinion)?l 3%
A 39 9] AHEIE AES B
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<E 16> ¥tex) 2229 22 A 8%

d=zte JEl2A R
LTI R 5 S G A A
5 =N slzn gfan R oy
AA N 306 24 43 67 22 59 44 47
Median | Median Median Median  Median Median Median Median P
(Range) | (Range) (Range) (Range) (Range) (Range) (Range) (Range)
2% 43
xoy 2027t 48 45 48 48 48 48 48 48 0.19
To T (20-56) | (40-52)  (25-54)  (20-50)  (40-52) (40-56) (40-56) (40-56) :
13 21 20 11 12 7 7 17
=571k (9) 5-29) | (1429) (9-26) (5-21) (5-19) (5-18)  (5-14)  (7-23) <001
12 7h 2mo 23 21 23 22 24 24 23 24 0.93
- - (17-27) (17-25) (22-25) (17-23) (20-25) (20-26) (18-27) (20-26)
o 8 8 7 9 9 7 8
12 Oy 294 (1-18) (0-14)  (0-12)  (0-14)  (0-16)  (0-15  (0-18) 024
% % % % % % % % P
ZAEY 2% =
Day 23 37 32 31 30 32 0.44
Swing 25 33 27 34 34 38
GY 27 30 18 41 32 36 30
+53H
= ol 7RO 62 83 81 63 32 36 59 81 0.06
ZPAIZH] 49X 40 96 49 70 14 12 7 36 <0.01
ZEIL ARF YA 75 58 88 90 50 69 66 79 0.34
af2e
DO2F A+ 80 4 100 43 100 98 100 100 <0.01
A% 3n0] A+ 73 100 24 36 39 73 98 0.06
47 200 A3+ 10 7 3 5 5 32 0.06
ZF Ao] 2-50] 0% Fee= ofid A4S ¥l 7tog =ls

oT

1. Day: 06:00-14:00; Swing: 14:00-22:00; GY: 22:00-06:00
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306 24 43 67 22 59 44 47
Median | Median Median Median Median Median Median Median P
AAASA
AR} 172 168 167 175 175 174 175 162 0.04
ZoA 70 67 64 75 71 73 74 55 0.04
BMI! 24 23 24 24 23 24 24 22 0.16
% % % % % % % % P
AR E&
7te 16 4 9 18 14 31 23 2 0.01
=te 40 8 35 31 50 56 64 28 <0.01
Ariol= 74 71 79 87 77 75 75 45 <0.01
il 58! 47 33 21 79 50 58 27 4 <0.01
RAIDY] £98! 6 4 0 18 0 8 2 0 0.07
A AR &
3 971k ()
<10 25 25 11 23 55 18 25 100 <0.01
10-19 63 13 56 64 36 82 75
>20 12 62 33 13 9
s} EA=(Iu)
<10 40 13 33 36 73 38 42 100 <0.01
10-19 50 25 67 59 27 47 58
>20 10 62 5 15
359 719 <0.01
<10 84 25 78 92 91 79 92 100
>10 16 75 22 8 9 21 8
dZ 2518 84 92 70 91 77 88 77 83 0.11
A 857 5
£ 5712 (9)
<15 36 9 13 38 53 44 71 18 <0.01
> 15 64 91 87 62 47 56 29 82
7 3% Rl (3)
< 2z 13 46 50 57 43 59 33 35 64 0.02
Z 2-3 3] 32 27 23 30 29 35 53 25
> & 43] 22 23 20 27 12 32 12 11
7 FTENF
< AZ 1A} 18 35 28 17 36 10 0 26 <0.01
AZ 1-2.5%F 36 24 39 26 36 38 50 42
>AZ 2.5%F 46 41 33 57 27 52 50 32
7k 9] wgo] 0% Z e SiY g ¥l 7o £91S.
1. BMI: Body mass index (H/I%A|%): 2. 59AE B4 53) ol ThjEAQl 49 SRR HaaL,
3. 4T AFY &5 =N 1otk A% 2.58=F 355
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TAME AFEHAH AP So] HEE AT, THM8%, A YH8%), IAEZG%) T3 2L 3 o4
A ZSE OHls dy o AFEAS. THv T2 AW ARFA 22 EA ALk 2
2ol A, At AW ¥EolE, ¥, LCDT A4 E°] E3d AFoA o =A BEEHUA
o AEH 2jol= EAA R {3 BEEA Fke-

O Aled A A=Y T, Yukol

g A AT, R GRA ARY ZEANAN 6 Ee wEst
=

i

e A= Hug 23, & dulzA e J5E0] 8§ =7 AEHs

E 19 H=A ZE2AY A, <, A4 B R d3R2A 4 58

g 7] olE g AA st RITYD 7 mE T 5 G & Az o)
E %

ke PR FED 20160 HARAR FRGERa Aobd 30-394 AP Fgel

aa | aen A% S UERS MR Lo N
=7 7|eA e e 2ol
% % % % % % % % p

AL Ale 38
Ao 2 14 21 19 12 10 17 7 15 0.56
PA R ™ 1 4 2 0.99
23 A=A} 15 29 16 16 12 18 15 0.91
B0y 5! 14 25 19 7 5 10 7 30 0.03
LA /R (D) 77 83 73 66 87 80 89 0.10
A /AE(A) 67 67 76 67 64 0.77
B3 22 20 30 6 9 20 14 40 <0.01
B 9 4 9 4 12 7 19 0.12
CT A 43 54 51 25 41 47 61 34 <0.01
MRI ZA} 36 58 40 18 41 44 41 28 0.01
PET-CT ZA} 11 57 40 5 6 0.83
SHoIsHAAL 1 4 4 1.00
AR xA B8

Z3herql 19 46 9 7 23 29 20 15 <0.01

Z&A 2 21 2 2 0.18

24 9 29 5 1 5 14 9 11 0.07
7y o] 250 0%21 e oig S ¥l 7hor =918,

CT: Computer tomography, MRI: Magnetic resonance imaging, PET-CT: Positron emission tomography-CT

I 184 o3 oaEEel 2. I o)y =88

O Aolaclel st £4 A}, 30-394 Azel YuAFHG Asfel vlmate] X oA oA T

Holst B 4F U JPHALl U EAY B QIATHES FAR AER BAEUS I

7b BEEN=H, 53 4 2HeolHe 4§ 2

2wz A% 3o A4 Eo] OE ool Hls =8k
. BE AT 28 AR wid B9 Addeo]l wkon, ARSI LCDAAHE ¢



O Azsl #U WY AHEL 5%, 1% Estel, FANA WY ATHE A%, HY 4AE A
Zol Bod ASE AAHY, E3] oo e E&o] FEEHJL, ool AFoA oA
21&0] 55%E E=A| WEE] o]5o gt rtolgole AFo] HAY HOE AIRH

<200 HH=A) 2R AAFTH
ol 3 R
NPT R I R U A T
o =" 71&A 71&A - =
% % % % % % % % p

A B Alga 43 33 30 48 41 42 52 45 0.91

oS ] He (<10%) 29 33 23 28 27 24 36 36 0.49

Axg ! 48 13 42 39 27 59 55 74 <0.01

ofzl AA] >Z 53] 39 17 21 27 19 31 30 55 <0.01

ojQ opxl Axl 11 4 0 10 9 12 16 23 0.04

AAg(o]) ! 60 17 48 83 74 <0.01

oplAEA(6])=Z 53] 42 8 29 50 55 <0.01

| ofxl AXl(e]) 16 0 0 50 23 <0.01

AN ! 57 92 64 61 73 41 50 0.97

ORRIAX (=R 53] 25 25 14 27 19 31 26 0.10

i ofxl AA() 10 8 10 9 12 11 0.15

a2

ofyl &xt 37 75 16 46 64 36 39 11 <0.01
7| &2 37 &4t 16 8 9 11 28 18 25 11 0.83
Z13] o] H3&
)| 58 83 74 52 50 49 59 51 0.04
() 54 75 64 52 50 49 55 0.91
(o) 67 92 86 83 51 <0.01
oA 84 92 88 87 73 92 75 74 0.06
2= 59 63 51 63 41 66 52 66 0.15
| 31 38 42 30 23 36 20 28 0.35
TR} 5 4 2 11 7 5 0.86
b 7] /A E Q)R] 7 4 2 15 9 9 0.73
271 36 46 28 40 14 44 30 38 0.17
2ps 59 50 47 73 50 54 73 53 0.09
23 () 62 67 41 73 50 54 74 0.04
243 (o) 51 33 52 67 53 0.89
si710] 22 8 19 34 14 25 21 15 0.20
g 43e
o A 7|1 24 0 40 31 9 10 16 20 <0.02
Banzin] 32 71 28 19 14 26 23 63 <0.01
=R} 3 4 2 6 0 2 2 2 0.88
ot =0 7im] 5 13 2 2 0 3 16 2 0.07

7F o] 280l 0% 4= ol S ¥l 7tez £l

1.3 & 17] 22 275t AlApst

O oAY 5 €97 ¥ F&5 24A9, E24 €7, ¥d 9457, €749 AL7E 1A
3,47 FE F AR AFEE FoF AolF RolE FEHE YL 2010-20129 FNAZGYE
Ask 20159 TR E4he] 2 /1S BARA HzAH oA wsd ARr)e] Assl mmale
o, AZY LAETE E&2 diRITFATH FARE FEoAAL, AF S, dHE 52 B on
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(Range)
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38
25
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29 [ AAA=E AR A SAED 17 714 dAL g 9 Al A

QA Jjge o|gsfof e ol mixEo ER

R PE A7 G Aol et AnE A =

2 ol2o] 2|2 Aol BuElo] 9o MY wB2 |, an ma ga) wol An(E
oIl SrAlek A7 AT Ois) 1 RS AR weld T Tohony o C e
o2 AT aolese] A3ed saeAw aggl UUE

o 2 glgol Aol n 91§, ¥ Aol vtz s

o|gsfol Aol me Toujel Yejg stefstuxt o

o oF aorer BAd gged

HBV (HBsAg. 2R A ALA(ARC)IA  Group 1 HAAO=2(IARC|, AOl5t oflu] &AL CHARRH A

HBSAb) Monograph)’ éggq_ﬂ_tlhﬂ ﬁ_]-o]ia’ Bgo:]{]:o‘jﬂ/ g%mﬂ)g Nl O:ﬂ ]J— } o H%‘

HCV (Anti-HCV) |Cgztdutolals,  QIZFHAiAgElo[2AHIV),  TAIR|, 50% 18] ®on 2x1(% 28271)

HIV (Ag/AB WAy vio]2 AHTLV)RF UAERR] v} BlOo]2{A(EBV), |, ;J}H;. 27 TEte -
a u-

combo) 7tZA| &% vio]2{A(HHV-8, KSV), MCV spolziA,
HTLV (Anti-HTLV)|ol7+S-= Zu}o]2] A(HPV)2} 7]48%9] Clonorchis sinensis
H. pylori (HP IgG) | 50] AAEAS. 7] 8% 5 KSVO] 3¢ wiedAgo] 9l
HSV 1/2 (HSVI |49 wislt oje c£8 ooz ueAlzx]
IgG/IgM; HSV2 HAMAISto| M & Zatg|o] Q1K oo} o]2 2]t Clonorchis

CMIA (HBV ZAH
ECLIA (HCV ZAD
ECLIA (HIV ZAAH

ISA (H. pylori ZAA}
ELISA (HSV 1/2 ZA}

oxolnre

18G/1gM) sinensis ¢} Q17 =& ¥lo|a] A(HPV)= zFzb Bud A Afe} , .
EBV (VCA lgM/  |9A17] A2 A5} Heetd] A2 A3 ofelg oz olg| candvich FLISA (FBV A4
IgG: EBNA IgG)  |q|ejat A

2. A B4 Wy

D 44, TCE, 2-EE

i
AHEAY 2AARH R AT AolE AAsAoH, BEl o =EE &Y A%

f
LEES B4 vlwslr] 913 GEE(Genelizaed estimating equation) #2418 A 343}%1 <

BEI 7% 7150] gl A%e=, AT JA@gS =Sty 7] 3449 duklFH3d 3k vl sy
S AAREY T 2l A AZEHE zpolE Hr] Y8 A8 BAH GLM(Genelized linear model) &

:
He ARSI, A9 HF9 A8 FEE Maa7] 98 Mined model 2 B4 AW,

ki
o
4

doltEY 5ol AH AxEHe ABAdLe 98 BA GLM(Genelized linear model) 2413 thi 2F4

3| A A o7 EXNEAT A AFTe AW 2= vwstr] 98] Mined modelS o] &35S

W w252 g3k detEd 71E AT A9 cutpointE o] &3k we dgtEURtHHgtEY 9
< e

AEdlal, WgEd AP Bee A A/ASE vuEs fd GEE £4< A3
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A FA el weh AW FEY His AESa, w1 Hit Abolrh fold AE #EE]
3 9% BA GLM A4S A3

FEY = Ui #H AAES EQ1sH7] 8] A% 24 GLM(Genelized linear model) #4437} ot
HFN I AEA S ABetA=

AAA BA AL tdAREY] V1M R ZIARE o] &dte] AAY FAA o) FE <
3FaL FISHe olsf 1A Adzte] Wi=(Fp)et thdzte] e me olF A¢d A #&fpel 2
ato] WA A=9] aberration FFG) S AFEste] A Wjo] WA HZ EFS FAEY Lo <F

<E 23D WA mZol tid A A o] F HE Axt T4
=

AA AE F AHE JAA o] W% (Full genome abberration frequency, FG)

FG =

2.05 X fpx (1— fp)

Fp=the translocation frequency detected by FISH

fp=the fraction of genome hybrized according to gender of the subject
173 PNAS 88, IAEA Technical Report No. 405

A7) SF-HkE BA FAO mE 1,000718] F7IME T 571 wgke] QPAE FAA| o) FMA A
#} (chromosome translocations) 51°] A<S A% LOD vjvtoe=z #A3k LOD vvkd 799 3= vt
AR FREe 01 Gy 2 B 5 9L

5 WEREZH X Ak 22

o4 3 EA TS uro HiAE st REFHAAE %é‘#(partlal least squares

O PLS-DA EAo|A = o} <& 243} 7o) 2- TN LS A7 nwagy, 2do ATAHRIT d=3(Q)

& ANSALRSE Q7 22 10 Ahes BARe] AYsta AZHo] Acke 2 oW,
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(E 24> PLS-DA B4 nlmgw

od Lol vs AR LAY vs 24 =¥
Q) ZTE/)H vs AFEA USHE/ANH vs 24 =
FAET vs AH-Z FARS vs 24 29
9 T 718 WEA A4t vs AHEE 71% Wh=A] YAk vs 29 =9
obik LCD HE=A| A4k vs A2 obik LCD HE=A| A4k vs 2% 2§
obik LCD 71E}F vs AHF-Z] obik LCD 71EF vs 2% =¥

O 7} HlmEAoA q value0.05 QI HWEtEZEY 2~ Z29YS [Fo3 vlo|enty] SREHARE A5
i, 1 % q value0.05 & power=0.999 <1 7% 54 FHEZ(Phase | metabolomic marker
candidates)2 AAsFF o, q value<0.05 but power<0.9995 <1 AF 249 FHEZH(Phase I

metabolomic marker candidates)= Ad#Aste] F% targeted analysis®] ¢-AE4 =dE& A

N

O H9$A 3R EAPhase 1 metabolomic marker candidates)dl] Wajre TR EZH ] T2 A7ty A

o Ast] ghe 27155

6) ZHAE

O AHA AFHHT AFW 74 gAML PHBOS MFAYL APBA ZANARAS APt

438 FAAE] PHE Aol B MmIAE L.

3. ARE ==%7}

V)
S
—_
w
oo
S
—
S
rL
ol
[
X
18
N
rEI
BN
>
i
o
g
R
o)
_{
N
R
%
Sh
o
o
n)
)
L
r
b
it
e
dlo

O Y3 At AIA ASBE A3 & HlAFE(w/De Z+o] ACGIH BEl #1235 /LRt =4 #&
Ha=dl, 371} 571 Frlnlae] &9l F Fr]uj4e] ko]l ASTDR BEI %
H A 19 ZAAA vxE79 Z2H7)A] 34 FEARL, AR &2
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O ol dulzAte] A, 712 Ao Agohe el 9 AT 1 Qe se) oy St o)
& A7 ol me} W4 wwe] B¥s} g yA BFEACH, wE3TH WeEE AFE 2AY
AFE op7] Wize] WA F3 thdA £8 se) 45T 2ASE Zo] Wa¥ Zow Aud

(E 25 Hl& 4 dAEY 4 vla9 FE 7319+

AsBE A|<jgt 22 A b4 55

% H|&(ng/L) N As 3+ As 5+ MMA DMA AsB

ApAl 1 GM 0.82 0.73 1.97 15.45 51.23
o (P25-P75)  (0.49-0.89) (0.1-1.98) (0.98-2.83) (11.39-18.51)  (29.38-145.55)

[ 1 GM 1.42 0.49 2.74 24.61 30.56

(P25-P75)  (0.9-2.15) (0.26-0.8) (1.72-4.69) (21.45-28.16) (18.82-46.06)

OXHA 67 GM 1.06 0.6 2.14 18.77 30.55

71&% (P25-P75)  (0.63-1.55)  (0.32-1.06) (1.05-3.5) (12.21-36.17) (13.44-57.52)

olzate 3 GM 1.21 0.71 2.94 24.04 43.59

“HPIE’“ (P25-P75)  (0.77-1.75) (0.55-0.9) (2.13-6.08) (12.26-32.43) (25.42-47.53)

- 104 GM 1.08 0.61 2.27 19.53 33.9

= (P25-P75)  (0.62-1.62)  (0.32-1.03) (1.09-4.24) (12.63-32.92) (16.01-58.93)
qurol 0077 GM 1.04 0.72 1.46 26.64 45.34
Hl&EE (2013)) ~ (GSD) (9.63) (5.40) (4.00) (2.68) (4.36)
GM 0 2.66 2.02 36.37 -
A A o

ﬂ,;jg JA%{;“ g4 (95%CD  (0-001)  (182-3.87)  (160-255)  (31.99-4136) -

(2013-14) (Mﬁ?ﬁgx) (0-81.03) (0-51.26) (0-114.6) (0.07-435.10) -

XE9 ol A =t xlo] As(3+), P=0.17; As(5+), P=0.92 ; MMA, P=0.52; DMA, P=0.09; AsB, P=1.0

GM, Geometric mean; P25-P75, Interquartile range; GSD, Geometric standard deviation: Min-Max,

minumin-maximum

1 & 5 & "4 24 9 BaEg 23 vl4 & 71 (2013): 194] o A =91 S84 EE (IR} 44%:
lﬁm}caﬂé 45.54)) ~ AsBZ A|QJ3t = H]4 2 - 29.86 ng/L

2. W24 AR SABAWI} (2013-2014): 2077 W24 TAF = =01 (A 41%; WRA=67.44 (SD 12.3) - AsBS

194@ Z ¥]A = = 48.62 1g/L

3. 7]5l% o] maHA} (GSD)
4. 95% Az p7h
5. W9 (F]Ag-20i3)

(E 260 Hl& 24 YAAEY AsBE A3 & v|A9) BEI o] A28
5 BEI o] A& (7 &)1t BEI 09 (A 7F 2%
OJAF} AX2Q

ASBE‘ K‘“Q]?_]: = BEI ]o a== ‘___c'>_ }_ﬂ.

H] A& _ ao”s _ _ _ _
(u]g /L) N e B = ﬁ‘égd;fo] -y BEE AERY  AE-FAE

% % % % % %

AFELA] 12 17 - - - - - -
2| x| 12 25 33 8 58 17 8 17
SREZA 7]&A] 67 33 4 -29 64 3 31 1
A=HE

AR 104 32 10 -22 64 4 26 6
A5 ol A Afo] P=0.16; AEH A = Afo] P=0.7: A} H-T Xfo] P=0.92

AZEu A H-20] ASARL p=0.8

sBE AIYJst £ H]A 5 = As(3+) 5L + As(5+) =% + MMA 5= + DMA 5%

BFI (al%iologi %al exposure indices)=35ug/L (ACGIH)

ol=gz2}E X

o2 uw-— O O
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<E 2D Hl& ZH U3A=Y £ F7Iul49 BEI oY HE&
5 BEI o]} A& diiH &)z} BEI ofgt (J4) 1t 25

2782 B BEI o1 da& ’ THeag 0 7T
(371e} 57t
b4t 2e) ox  ams  29AS s s

| T 7 75]%_%‘};].0] -4 S ipxats 2AE- 245
(ng/L) N % % % % % % %
AMELA] 12 0 - - - - - -
ZHII]A] 12 0 8 8 92 8 0 0
LRHES 7|2 67 0 0 0 100 0 0 0
A=UE
REj7|27) 13 0 0 0 100 0 0 0
AR 104 0 1 1 99 1 0 0
AEsd 1A A 55 Aolef AFE XY § 5& Ro] U Y H-T 55 xlo], X Fa AY HA-59] ASEL0
gt p-valuex 2% A&371s

ZAo A AZHA &= "M, TCE, 2-EE o] tidt AAAE HAAb A= BEl #13

O Li-FEe A% A Z 1%0IA BEl o4 557h BREASE, L-FEd 24 A7) i v
<= omh= Aol dhste] Bl wA7F AZlEo o, tgy JlAled] tis) AAC =E Thsd
goz MASE B 3Ho= YUe 33 RANGE 0, BEOIY AEAsl BAUA 2d 3
o2 uFe| Hol, AYBYcE HT} BE WALUCE AT AY FeAL AN

<& 28> WA, TCE, 2-EEo] 3 AAARE 24 A3
> T a5 Wi AT
BEI oy 7ige Do o1 A% THEELE B ol (34 <
N 2Rd 293 WYY NAE 2s4y 25as
% % % % % %
o WilAl(ug/L) 237 0 0 100 0 0 0
S-m o AT
(ng/gCr) 304 0 0 100 0 0 0
AW WA L-BEAF (ug/gln) 304 i i 98 i i 0
gl bR
(je/eCr): ZE 340 0 100 0 0 0
24
A% 2-FE  2-FA (me/eCr) 304 0 0 100 0 0 0
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CHALA

A% TCE

0 0

100 0 0

Az A A sE Aojot A5 AY

HSAG gt p-valuer B GoffA] ¥S

o xjo] ¥ AA

0

A-

8-3 B o], AFu &Y A-3o

L

BEI (Biological exposure indices): ZoH HIAl
t -2t

o=+ [ACGIH 7]1%] 500 pg/g Crs
mg/gCr

3 AztEd

==

OTI"7:]

061241 O:]l?_’

2 o v}

g 2y

HZEH AP

<E 29 A4 U B =AY AR AF B3 T
ay WgEY 7)EA olst HEEH F

[KOSHA 71%] 5 ng/Ls
A% 2-EA [ACGIH; KOSHA &<

717k e A
o5
=g0] 0% Hl3) Day s

S5 7]3bo] Zojd

23,

<0.01), nL

stom 5 S shobyla

5
aj S-H U EAL [ACGIH 7] 25 pg/sCr:
71%] 100 mg/gCr: TCA [KOSHA 7]%&] 100

>

1A

WekEd oA FES AASIAS
W 2EAel 3
<5 A= 6%, GY
249 A3} ¥

2 o514 e (p0.05).

B

o

A}
<,

Y+ o
™

s e

1%, Swing

=
=

A ZRARE 10%

/\
"l"

EARO =

o=

25 A

==

o]% 25

W25 Z(Day/Swing/GY)ell

oW, "etEd A= o
I A

AZto] wE

=y
o

71ER olst 35S

—1a

AW Fedated
(ng/mL)

_I"

Qi

| Y

s
2% d

ol

%

1=k
%

GM (P25-P75) GM (P25-P75)

FCEEREE

TO2E ok

18 (26-70) 8 (7-13)

Day 69

45 (22-111) 14 (7-26)

Swing 71

0
6
3 15 (8-23) 7 (7-23)

GY 69

4 12 (6-28) 19 (8-36)

woEE 7%t
<54
5-94

109 o)

Ato] P<0.01;

A $ wfiZ®E Afo] P<0.01

S
.

(@)

18 (7-21)
16 (8-25)
13 (6-31)

9-59)
6-56

=

4 (
3(
18 (5-

3
7
8
x}o

Aol P=0.04;
x}o] P<0.01

Afo] P<0.01;
Ato] P<0.01

AP
r2rorE

LOD (Limit of detection)=
712X = 4.1 /(4 X0.3) =

4 =Ed

42 ng/mL (18] A¥F 300mL, 18A]5E 10A|7}R] 4A]7H
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el
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s
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9 7ht AlSE 0.8395% 12

A o Aol HExAL 7]

el
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1T AT PR

ek
=
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=

HEEE

3

3

|=5 7ht Al des F

7%+ 0.76-0.90) 0. = AZZAl 7]k

X

N

ﬂmo
-
B
iﬂ
W

702 FhE(table not shown). wEhA

)

i
1
X
o
o}J
HH

|

B

o g ¥4 el o

=
=

<E 30 HH=AZEA

Ll)
Biojn
o[

N

=~

M (SD)

Med
(Min-Max)

132
(19)

136

131
(121-148) (91-157)

35 64
(53)

1

5
(ND-89) (ND-155)

64

1
(2)

0
(ND-16)

1
(ND-1)

0.15 <0.01

0.74

P_Group
ND (Not detectable)

S (AT GGEA 2008-2010)

of sl §4 Aol o

A¥ Y FEY =% 164ng/mL o]At

=
=

<& 3DREALCD ZEAF

six] ore @A

o
At

o

A x

B
o[

S

Med GM Med
(Min-Max) M (SD) (PP (MnMw) ~MED

GM (P25-P75)

132
(19)

136
(91-157)

131
(121-148)

64

132
(19)

136
(91-157)

131
(121-148)

<0.01

<0.01

P_Group

5) WA

224 1393 2Pt ARE x2E 67

}E)]'

GAA| o4 57} 574 o

(€]

A

3 =
=%

71A

=
3

. 100071 <]

bae

)

84

& o SEAMET AAE A

o

=

ZEo] 59 HEFAATFL 0.154 Gy(95% A= 7+11 0.112-0.209) 2

2%

fo

o_m
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vzl

X

il

O 1999 nlole=AvED] HA A3

100815712 F7IAHE
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St obAE GAA o)l Fe 1,000709] FUIAER Falel Al HiF 232118672 AHEE
Sorokine-Durm, C. Whitehouse and A. Edwards. (20000 THE VARIABILITY OF TRANSLOCATION YIELDS AMONGST
CONTROL POPULATIONS. Radiation Protection Dosimetry 88:93-99)3 W]l d}$S wi, & ou]ZzA ZAINS <&
3y Bt 1007215718 F7IAMZE BASIRL A oo s 1000718 F71MEZE Akt
A Ht 2161872 AFEE o], A D dEFS Il Yty A9 + =
g5 A oY & =9 ASEH A9 2

=
shodl JEARE B5F 5 U o Bug.

GE 3D HAEAMED A hAEY GAA BNE 58 A4 x2 A4 2

A9 o3y o9y ANA gy AR oy

D F dol 3 @9 oy Ww doo Az REARERG gy
= Aza  ojds Az4 71%) v
GD007 M 41 1008 6 6 0.0060 0.154 (0.112~0.203) IR
GD008 M 39 1002 2 2 0.0020 * v&d
GD009 M 39 1002 2 2 0.0020 * IR
GGoo7 M 34 1014 0 0 0.0000 * A ZA(107]8])
GGoos M 30 1007 2 2 0.0020 * Hl5<d
GGO09 M 36 1003 0 0 0.0000 * IR
G000l M 50 1010 2 2 0.0020 * v5d
GO002 M 42 978 1 1 0.0010 * LIRS
GS007 M 38 1006 3 3 0.0030 *
GS008 M 38 1061 1 1 0.0009 *
GS009 M 37 1009 4 4 0.0040 *
HDOI5 M 34 1008 0 0 0.0000 * S9(1-27H4])
HG017 M 33 992 3 2 0.0030 * v
HG018 M 37 1009 1 1 0.0010 * v
HG019 M 35 1007 1 1 0.0010 * LIRSS
HO005 M 47 1009 6 5 0.0059 0.154 (0.112~0.203) v 5
0G001 M 46 1005 1 1 0.0010 * A A(157H4])
0S003 M 40 1007 4 4 0.0040 * dl&d
0s004 M 41 1005 4 4 0.0040 * vl
P4 1007 2.26 2.16 0.0022
SD 15 1.85 1.85 0.0018

* AE7Vs AT 01Gy): BA5e 88 HAA o) B4 Z=I39] Dose-response curve ()& 1000712 571
AL F 51 ol3te] e GAA o4 Ate dEvhs AR 2

** Dose-response curve of chromosome translocations fitted using a linear quadratic equation: ML_Linear-Quadratic_Fit_
Yield=0.0041 (+/- 0.0004) + 0.0057 (+/- 0.0028) * D + 0.0429 (+/- 0.0013) * D2 is described with the 95% lower
confidence limit and upper confidence limit. Weighted Chi Squared=118.8000, Degrees of Freedom=6, p value for
goodness of fit=0.0000. p values for coefficients (z-test): p_A=0.0375, p_alpha=0.0084 p_beta=0.0000. Correlation
coefficient, r=0.9998. Dose-response curve was calculated with ‘Dose Estimate Ver 5.2°, Cytogenetics Dose Estimation
Software created by Liz Ainsbury.

6) HER=ZT X A Z=25d
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7AR1el o 2]l = AAA
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IGdEe AEsA=(1d 2-19 13).

Scores Comp{1] vs. Compl2] colored by Condition (PLS-DA)
Scaling : parsto
Trarsform : Nene
Compeonants © 4

Re
o

0.8604
05860

.....

intenance

< 0.05 ;1243

=}
10000 Q < 0.05, Power

> 9995 : 347

:::::: 10000

¥ 2 34 270 Ae] PLS-DA A fARSF 7]
&7 (AH. L2% A1 154 WP vs AHRLA (
. 9% 3% 784 B

Comp[1] v, Comp(2] colered by Condition [PLS-DA)

Q < 0.05: 236

Q < 0.05 Power > 9995 : 27

a¥ 94 27) A= PLS-DA 23} #FAE
T4 (B3 L% 4% 3) vs 2F =94
(F7. 4% sh5- 7-84 W )

Aol ofel At 7k AW Aol7} LS
S121 4ol T3] DBel HZshed s Aol %

Ao A7 - E ok

3k 4

£ A5k

Scones Come(1] vs. Compi2] colored by Condition (PLS-DA) Sealing : pa

Q < 0.05: 2654

Q < 0.05 Power > 9995 : 40

LEEnE D

20000 10000 19000 20000

<98 » 34 27 el PLS-DA A} ¢
FE Jled (HA. AR LA-5A 3
AMRE (87 A% 6-94 Wk A)

)3
=
\'A]

Scaling : pareto
Transform : None
Components | 7

R* = 0.9865
@ = 06002

Scores Comp{1] vs. Comp(2] colored by Condition [PLS-DA]

Q< 005:4

Q < 0.05, Power = 9995 : 1

=}

a9 5 ‘a“* 270 %‘JEH PLS-DA A3 o=
BE 71&3d (HY. LEF AH D) vs 2%
33 (B 9F 7 A BF )
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Scores Camp[1] vs. Comp(2] colored by Condition (PLS-DA)

Components : 4
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<E 6> AU gl A 9 dHo g RS fFHE € 8 A9y njn
404 w]gk 404 °%%
% w4 o34 94 o34
dAE [ andl | gAd [ gud [ 9Ad [ 9ndl | g9Fd [ 9wl
(n=14,058) | (n=3,014) | (n=6,986) | (n=3,973) | (1=4,201) | (n=4,827) | (=189) | (n=6,338)

43 fFHE
H] ) 39.5%* 38.9 15.4* 17.8 40.6* 40.1 15.3%* 315
Erpnp? 29.6%* 21.6 15.2* 12.1 29.7% 26.5 13.2* 23.2
1P 4.7 114 0.8%* 19 11.8%* 36.6 3.7 25.8
I? 1.4%* 19 0.8* 15 4.7%% 15.0 LI% 8.6
IFY ~HEHZY 1L1%* 75 11.4%* 20.2 12.6%* 17.9 4.7* 3.8
AHDL-Z 8 ~H S8 %" 2.1%* 6.3 2.1%* 49 19.4%* 15.8 14.3%* 274
JDL-ZY~g 282 13.5%* 5.7 3.4% 2.6 20.4%* 71 5.3% 10.5
VEAA Y=Y 19.4%* 26.0 6.4%* 20.8 6.4* 114 3.2* 121
YA 11.9* 145 3.3* 46 21.2%* 217 7.4%* 20.2
T8 AZyE
O o 16.9%* 23.0 10.3 10.1 19.6%* 26.8 2.7 6.0
A7) 4780 35.9%* 468 22.6%* 39.5 32.6% 36.4 326 36.4
FaAe”? 15.3%* 46.4 2.3%% 75 19.2%% 41.0 L1* 4.3

**p<0.0001,*25)<0.05 between workers and the KNHANES participants from chi-square test

D BMI=25, 2 #EEd @Ak =90cm, &} =85cm, ¥ %718 ¢t=140mmHg EE o] 97189t =90mmHg, Y ZEED>126mg/dL, ¥ F4AW
>200mg/dL,

9 HDL-Z¢ 2-H1 & <40ng/dL P ZZ# ~E|E >240ng/dL, ¥ LDL-Z#2~E]E >160mg/dL, ¥ NCEP-ATP II,

WHZ 13Y 59 13 308 o4 F 5% o4 AV|E AXF A%, YHA o) 57 o) I, FA FA FA AL,

P2 15 23] ol SFstal, Ha SFFo| WA 73, oA} 53k o) A

3. =9 BEYe e} AR 7o FBA

E T dAd9 AgPeel Hddee] da4

OR (95% CD) AA H= AEd ANARAA A HS T2k a4
(vs. 2% 253 (vs. A7]H] A (vs. RE232h (vs. H1¥4h
H| gk 1.29 (1.18-1.41) 0.89 (0.81-0.97) 1.25 (1.10-1.4D 1.26 (1.14-1.40)
Bt 1.24 (1.13-1.37) 0.85 (0.77-0.93) 1.26 (1.11-1.43) 1.34 (1.20-1.49)
A=y 1.04 (0.84-1.30) 0.96 (0.78-1.18) 2.05 (1.61-2.60) 0.90 (0.72-1.12)
T=H 1.15 (0.81-1.64) 1.10 (0.79-1.53) 1.06 (0.68-1.65) 1.32 (0.91-1.9D
IEY A HEES 1.14 (0.99-1.3D 1.05 (0.92-1.20) 1.38 (1.15-1.64) 1.27 (1.09-1.47)
AHDL-ZY ~H &85 1.05 (0.90-1.2D 0.97 (0.84-1.11) 0.65 (0.52-0.80) 1.46 (1.25-1.70)
FDL-SFHHEEF 1.13 (1.00-1.30) 0.98 (0.87-1.12) 1.08 (0.90-1.29) 1.08 (0.94-1.25)
IFHAARES 1.17 (1.01-1.35) 0.88 (0.76-1.01) 1.47 (1.24-1.75) 1.99 (1.72-2.30)
HAS ST 1.18 (1.02-1.36) 0.89 (0.77-1.02) 1.52 (1.28-1.80) 1.49 (1.29-1.73)

U Multivariable-adjusted odds ratios (ORs) and 95% confidence intervals (Cls)

2) O 2~ >~
AR, A, AFTE, 25T,
BA

EARH, AMAALAT, ALFHEF, FD, AALS),
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