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4) AYH 2o BT AP A7 P
(1) =ei 5 Tt

A wEof st 9 A4+ A AHY 71¥Hindustry-based) E+= <1
719K population-based, community-based)C. & o|FoJXt}. At 7]
Ao A AP &0 Hish AR = AGESIALA}L Sh= ARG A 9] 2] &

1=

ks
% o3
© =
FTE AFE AFPH. A QT 7 AT dErE
2

AYPsty P 7jgto g JL hARE MAsIA] & A Q1
718 A= AR 718E Atoll Bls) okt AP bE olgE €S & U
o EE AR 715 IS E f AR A, B A 7Y iR
IBE A+E APst= AL 7hsoitt

AAY g FJEE gt FHo=E d& 4 o A B 18 o
A 7le B0 Higt AE, AR 7|5, AR diF =& 75, Hki &Y
2 ot B8 4EA WY, A AFRR =E JHE §550= 9 5ol 7t
ottt ZiQlol gttt & S-S A APY 5, 449 BE Z YA A A
ST & g7l "ol =& 152 7N g 3 FPXE A4teta, Ak
2370l Ut} &3t =& QA B4 wet 2HAE AXlota A% IF
< Ad&oh= WHo] tEn

2 k& Hrleke b IRAEL F
AFES AF WA 1 E= 4 oA St £45H= &9
T d(mixed-effects models)& °]-&3dlo] FHIL3t} o] =& F719
AAE HAsH] 9t off Hdo] JetEI o o Rdl BHHd)
(multi-model averaging)= @Y Zdo] ofd ofg] TH L dg o]85}0]
L3 H7FE AYS & ZF Bdo] AHiAQl fF= st e AR
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t}. Edl 2E(Tobit model) &4 AR HA 2A=o] & ddd <l
A= 4= U Ol‘:} % " Al e (structural equation models)

< o8 &4 A9 {30 it HeS FEsks BHolH, wWolA|t 2d
(Bayesian models) _.gﬁ A 7|Hto 2 slo 7|29 HriHh S-d%t
B F22 Hof gl

(2) Q7 718k A7

QT 719 AT TR AYH = ole B 4 Yt wh, Ak 7]
3 A0 u]sh 5 Qo] dhef =2 AT Rl 27t e S
2A7} Uk webA ofe] AFE5S EY(pooling)dhel 54 Sl ke
A7 el ok A SIS AT S g0 419 7
958 =5 A7 FEE 2L > ek

17

» 717194 =& H7KSelf-reported exposure)
AZF7194] =5 B AT "AR 7RIS kES BT 4 Qv
ojFo] At Iy A S Aol wet, 18a & ol we oF
F7F AdE A7 ok B2 s dith Aol ety EvE dRkE
2 =20He Aol ¢ 22 49 g2 ¥4

5ol et FAF Q1 Aoy 2442l

ol
H
St ZRo| x}¥EA HiolojA(differential bias)”7} T At}

. %j%’_—ﬂ H7HExpert-based individual exposure assessment)

77F A gAY A olglE Al of| A FoflA ofd A2
4\—836}93\%11, oj" AlEF= BASHA=A, TP AAY} A A4 s Fr
et 2= Bige g, dojd 7o wet e H7HE At AE27F 2t
9] B77F ASHA] ghe A7 BAA o E EA5H] diel =& Bt

= %
g BEIP] AT oI AT o) o]FelA T ek,



= AR-L-% vEZA(Job-exposure matrices)
AF-leE MEZAE 99 AP =5 Tﬁﬂ Aw7F B7HollA 7AA

Q19 =22 PAHIE At Do) AY Ex AY F2NAY =52 BRI

S A9SA B9l AL 5 8 A9 A%, G e a4, <

A 2 AT A28 dge X AR ATATA s Al A2

=39 JFe, B Bl BEE B Y /1% Bk 47 A
of ofaf 2AEl A9 o]AE Mo nE WS e AL EL AY x

Aot Ao I 34 vielolel e A wirls el ek 2
22 29 FEAE Qxte] et eE HEE T 4 Yrhs WA
%] A 9% Aol el e ndo] AL 4%, Bl Holx
ojof B4 HolA Qo] i3t o] Erhe AL W

2 A9, AARE AR wEHA] Yoked)

" =g 7MY B4 o v
A7194 g B7te I HiololA(recall bias)el 7FsAdol wH. A

57} W7k S4 volojAo] EAIS wekE & otk et AET BAE
Azbo] @) Aelx, vlgo] Wo| ke wgo] gtk 191 AR-eE v
Egit AE7} Bobo] H] UARL ton Sori £o Aol Itk
7 % 7o FoAe Aeste] AR-nd HEAAS Vo I AR

7 Bk B9 A7 A s
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L o

L |

g2 2AE e 34 vholoj&(recall bias)E BT )
CHStewart et al., 1998). AF94 2H4 ‘:HO]‘ JEE sHste TH2

HOog Lgof g A7H-Ei Ee AF /\]’ o &7, AFE 4
I

old EAE sHastAl FF-5olF RES NIt AT dAE
QItHGerin et al., 1985; Stewart et al., 1996). WA YutAQl Z o
iRt AEE A7H-Ei FHZ AP F HAESHY] AR-Eold dERAIR
AAYE H35hs BAolth o e 2 ARE stk JiQlnitt k&
FEol thE & Sl A7 AT £ J=E IAHJA ol Bt A
4 frafi(workplace hazard)7t &&-4g0] Ukl 7Hgste] APH ol v
HeEt k2o Ot LERE E°ln FA44 AdHEe =€ & Ao

(Dewar et al., 1991).

o]

3, MYl g T BEIAY] o2 9T HEA 4TS Wt
& ol 4B dol, B S A SHY=RE A7YH 27, 49
So $A% A7 1efste] Sastofol FrkNieuwenhuijsen, 2005).
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g 7geke2 o] o7 Aoz A HolE 7] 7ithE
. TFA17A 9 ol A7 (time), 348 (space)2E YATHA] AA &

I xo] oA (dissemination)2.2 YEE Aol &Rl ZQ9351t} 20174
HgE HEgdE 7]&(McDonald Criteria 2017) -850 x-S A=E s}
ATt 20179 o] A gHAte] AFfofl= o] &l wEt H=ol7t A B
= 01’01 Zctgo] ggE A-olvt Oqjﬁtﬂ”oﬂ EFAFHOH, Ae] A
= A7t oF 7152 "Hd AESHY, T 7Ies st SR
SEApof| 9tshiTt.

A-gi2e B2 Y 7N A HARS] 7oz ofFA . SRS
STHIAEH AT WEd R4S At gl Ve A did2
2 ot EASACH, UMl SR 2ARE fIote], M, A4
2, dEHEY, oldiEERY, ddortdd 59 A+ o BT
= gRIsta, ¥EE IRB HARE AFsHAeh. S| o AR
AR FrteAE E8ote THH AFHY WS 5T 2AE AFst
Aot 22 A BT AHARRof WEste] AERE A, AL 4vf=
SHAL ST yol, FE, A Mg WA wddse JIS 240t



( s -tz a7 (I

oA FlH LEE2 o33 Zt

= 3}ehE4 oA 6.7%, B4 10.4%
= A7)/HA Y A4 9.9%, FA 21.9%
= 371EY D oA 3.7%, 94 8.7%
= oA =EE A 12.1%

o|F HEFA Y EES A B oyt HAE oS BT

= A= ofHgol 20%= 7HYste] S AU %ﬂ] BN A
R version 4.1.0, epiR 3}7]X|(Stevenson et al., 2021)E Ar&3f &3t
AT} 2o BE 5 A4S

)

1.5, = =E8(po) 20%, &4
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Z BT BAT SAE
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IR
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e
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tu
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A7 FEAH BALS 36990] FHHAL, 45 2 149690 o
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2) AP wZo] e =2 W7t L AR A%

ANAYY = EBE AR A O] MY, eF 5F 5ol o
o) AES B FANA chgAsEe 494 wBol o) 24T H7t
b BT AUt chggskEel 49 wE BAS AR 24

Ae FAH trjdelAd 3 QA hEd3ss 4 g8
(Environment Risk Factors in Multiple Sclerosis; EnvIMS) Aol A Af
&5l Sle ARAE 7IHeE AR FU A4 2 g E40 2
d AEA] Fotal, Y 4 RG-S B =3 ou|7t F&s] v s

& 5, ARG ATA A0S B 2N ot

rO,
>

Y w20] 3t MRAL BEPor YAt AF AL A
: 2 23 FAHOE oW AYolgA] FH4
o= 7|$hEE sgon, BF AYd] FAst: Fotol AFsAE 4B
A, B4 ALSEE Shoich SHBAL ok WA, TYA, e/
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. A7 A1) 28 ZA W

AL Het Hpo] WASke S 9 AFEYAY Ho|th
(Cree and Hauser, 2018). th/d4 k5ol o|gt=H 13] o]/4+] 4175+
7167 st dojun, Aol At 5k} o] HHEEE Ao

3}

Shapuith oofst A yeidt. S5A173A19] ol A7t

et 4bdA o 2 Agsh= Ao| th A Aese] a3t EAo|t. ol# T &

RS A|ZHEE(DIT; dissemination in time)d}  S7HEE(DIS,

dissemination in space)°|2tal st A HS50] ERITof| S35t 7|

Zo] "HtHCompston and Coles, 2008). M= ¥ W2 MRIE &

o Rl 4 A=dl, AGE Ay Aol AP R ol AFH YEi=
Bt

o|tH(Oh et al., 2018).

X%Q .S AR Ay} SHAA k]
r=lth(Axisa and Hafler, 2016).
il 504 o] 9] Ag]lofA et
1t 2of 60A ool AT ety ofdoflA B &stti(Faguy, 2016).

il rlﬂ
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( s -tz a7 (I

» JAA Td=E ZEF(CIS; clinically isolated syndrome) 13t ©]4+9]
AZZA S F *3 F2A ”9]'7]’ Ueh= A2 gttt 9%

=

» Zf-FH A (relapsing-remitting) tHAJ45e2 A48 7547t
Mz = E F 50 EAskE Ao0g AAE kYY) Boto] &d k=
E4A%H 3]&ES FHIsit

- ol WA hEAABES AL-AY hEgAsFel AE IR
A AYE BT7F et 202 Ato] A4E S 91 okd &
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( s -tz a7 (I

Q) CHdstsel TH: MU THT|

MHA

WHedt AHd7]E&(McDonald diagnostic criteria)o 2JA3f|oF 5}
A 20179 7RFo] =S 201089 HEgE Xdr|&3t Hlw sk
O 7Hg =83 Apo]FH2 MRI AH7|Eolt). AtaE S7uEe] 7%
23}sto] HIGEeF Bo|kof g FA ¥al 2719 AstarA}; st

tlo o ek

WFA S Edo] 23] o]iolal F4FoJstz] o] 270 o4 Sl ALY
HElo] 1/igAgte 7HA o] gl AR FRIHH Add 4= gtk 4
A F4 ddo] 139 Afole F4shd Wwo| Alztutgolut 1ol
UAY HH R HAA 2 1ZE WME(oligoclonal band)7} Uehd:
Aol 7hssttt. A FUdES Yehd SRl Higt 72 ®13 2ot

(Thompson et al., 2018).

A3k Briekal Adsty] s 444 &4 8ot ofyst g
Aojeta rt, My S0l Uehd= fIX|9F A7) ER7IA] dEsfjof §
b=z At AdE a7l fA ¥t dE =01, "= 2370 HYS e
2 3 A7t A3 ZEo] 25%= ERIH HEF UJthHSolomon et al.,
2016). o]} o] th/gAskEo] Ado] 7ttt dS 1dste] dehs

k1

26



(E 1-1) 20173 WEZE TITT|ES| AYE waint JHolsx WH| ME J|E
Number of Number of lesions with Additional data needed for a diagnosis
clinical attacks | objective clinical evidence of multiple sclerosis
22 clinical
attacks 22 None
1 (as well as clear-cut
S - historical evidence of a
22 clinical : . .
previous attack involving a None
attacks o - .
lesion in a distinct anatomical
location)
Dissemination in space
22 clinical 1 demonstrated by an additional clinical
attacks attack implicating a different CNS site
or by MR
Dissemination in time
1 clinical >9 demonstrated by an additional clinical
attack - attack or by MRI OR demonstration of
CSF-specific oligoclonal bands
Dissemination in space
demonstrated by an additional clinical
1 clinical attack implicating a diffgreqt CNS ;ite
attack or by MRI AND D|ssem|qgt|on |n.t|.me
demonstrated by an additional clinical
attack or by MRI OR demonstration of
CSF-specific oligoclonal bands

* £X: Thompson et al., 2018
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}04 EP%T 73%4 Zledetyt APl gt HutE 1 AL
HP%E}(Ascheno and Munger, 2016).

thrdAskE0 FRET HAES g uet AolstA UEhE=E ZoR
A et olo] wet AEVES SS9 FHES FACE OF
2109 d 309 =231, @F7H109E T 5-25%), @109 59 1
ThHol 3¢E0 2 X 9E EFols BHS AIQteltKurtzke, 1980). £,
v, FAAE, G5 5ol YEN FHEC] =2 X Ho[gloH ofAJop
o} doff, oAt Axfo] *F2 Aol =Tt u:%¢% tH g 4 5159
o7 YA Y& FHE ERojA= ol

AT A37) QUL ul=o % A}*‘% o3t

94 e 154 25074 24 12 drgss
A ol Ao Geki A GARE FEjS Holtd §
Wl 23 48717 AR FAI KA 253540 PAg %
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(2) SOtAlote] - FetS

19509 01€¥ 01¥+FH 20149 12€¥ 3097HA] &4 A=a2 HAdLe
& FOFAo}, EsdotA|of, HolAlor 57He] thiH g skEe] st dis e
ot AAA 1z AEste], 42, $=, BT, HwY A+E st
(Eskandarieh et al., 2016).

dZo|A thAdA3Ee FHES SV FAE Edth d& 2710]
Lo 7R Ao AFEshs Aut JIFHTEE e E S &
HE-2 2003, 2006, 201199 Z+7F 109H89 7.7, 13.1, 16.2H 22 et
YTtHHouzen et al., 2008). AA| & QFHTHOZ Ao Z ZALE T4
E2 10989 7.778(95% CI: 7.1-8.4)°]tH(Houzen et al., 2012). o4
Fdul= 19559 1:19014 20114¢ 3.382 F7stien, B LA vol=
19728 33+ 1341914 201149 28.3M12 A5t o] et #4E MRI 4
ALl HA Ao E el Aog AWZETHOsoegawa et al., 2009).

F

ol

to] LRkl TE A= 3F 4359 88 AFolA= 10

g 1.3998(95% CI: 1.16-1.66)°]AHCheng et al., 2007). F=olAl
A5 EAY] Hat 9 Yol= 19934 46.5A4]014 20069 32.6A4
oAt (Cheng et al., 2010, Liu et al., 2011). 59 SFHE2 109
Z 0.7778°04 4.87 Atol= HilH Ags°] AeH, FHY 7L <l
THY 44 At yHts A A3 A0 B T Yol 1999
H 31.8A1914 200149 259412 Yol tHLau et al., 2008).

A

d
1L o oX

oB fu
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FRAS ATYHOR & TP ARFY by A7 P AY gnk.
88 ARG At Qo A AyIEe

O
I i
Ou)= Qota & 4 Ath(Kurtzke et al., 1968).

20109 ‘il-_}ﬂiEl Sh=ro] thid A sks SRk e] i ECl e de=wol 9
Ao g ou] e FYF AT AHE & & AHKim et al.,, 2010). ©]
Aol A= 2000-2005¢ 3870 = eloflA &le 5‘&1}9} %?lﬁ%io* Z}i
A8 AR RS B85t 387 1
g5 5510 2870 WY 1,352789] &X
I AEY7 HAAEYE FESH] HAdE, X 9E %-4 ‘:H-roﬂ E}E} ‘:’“E‘é}
C 7|20 2 A eldE(diagnostic validity)E F45M3 L, oA
B3ks A JAIAE- A 78570] ARt o= ERIE AT

ol F FUALEY ARE Xt 53 HHT AP A FRe=E
20059 9] g2} =5 451300 20059 AA thAd ek A = S5
o} Wogl 1681%H(95% CI: 1,490-1,902), A¥ 3¢ HHozr:=
1,6408(95% CI:  1,402-1,789) &  AAEQIct  Z{HWS(crude
prevalence)x= 100,00099 3.5-3.6g°|H, HUbv]= 1.262 X7} B9
o HAE, AFGE SOl ot 5 A A= gle Aol
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I & Z(1): 2 &

3. CHEMAsE2| oI 2IEQ?l

(1) LedZak5et HIEHRID

HEHID Zdo| thidAe5e AddA = 7HS o dAsse o
&t 7lederd EAES AET 4+ A B ol AEe SAeE] o
& Ashd A+ A7 A A|sk= AMdolt). olet A 2719 ZSE Y
Zp-t 2 A (nested case-control study)”} Ath

HA, o= AFAAS PAC R 3 IS EA HEFE, £ A1E A
sFAH(Munger et al., 2006). HE}HID 23 oHEE mietd 4= gl
A 3= 8% 25(0H)D(25-hydroxyvitamin D)o|H, 3} 257, &X| 0]
Z 2 51490 tiste] 271 €% 25(0H)D <=l Wt JISEE 9
£ BEASIH s|lAudo] ofd HilojA & 25(0H)D <ol 7MY =
< ARERI099.2nmol/D)oll &= AHAdol 7PE W2 AR A
((63.2nmol/L)Et v Z(relative risk; RR)7} 0.3(95% CI:
0.19-0.75)2.8 §-9J3lict.

F AR, AW 24 ZZES EAYd A7) 9 ¥ ZIEOA]
19279 2o}t 38479 #A|ojzl tiRto] Wiste] 25(0H)D 0]
75nmol/L ol olstz2 I UFAEZ o ol FJEY RROJ
0.39(95% CI: 0.16-0.98)%1 A+ ZA37} SltkSalzer et al., 2012).

¥4 25(0H)D 42 HAl BEHID 43 32 WeE 3 dTE o 9
o] HERIDE WHuE 5o P Bastol ThE o a
}E AAN ol et My AuE ARE tEfL mtﬂnoﬂ ot
Falet o] The Qoo digt ARt B Ffels 3



>,
O
v
>,
i)
il
oj
ot
™
v

Aol M BlerEIDe] B3 Eabo] ek A7 et

hAd A8 it 98t AGHEIMS; Epidemiological Investigation

ARt 27t Aol 1,879 SRS} 4,135 9]
I, A A A 59 ZE 15 A BAS 1-73]
97 AY #HA & 9ol Hls) RRe] 0.82(95% CI=0.68-0.98)%
THBaarnhielm et al., 2014). ESF, k29¢0] AFATE A 5}=0
gt 874 2<2A(Norwegian population of the Environmental Factors
in MS; EnvIMS) QoA 95379 $xtet 1,71799] dx+2 B4 2
7} 13-18A] ti7t TH(cod-liver oi)& AFS A9-7F obd Z-f-of H]d]
RRo] 0.67(95% CI=0.52-0.86)°]}HCortese et al., 2015). °]&3st A4}
d BALZ ERolA HENIDY F23 SwHolth

=

201549 WdEQt  FAQ(Mendelian Randomization) A--ollA]
25(OH)D FEZ 3= gygadt(allele)E 21 = 49 124 g2
SET gAY Aol o =3 tHMokry et al., 2015). o= 4%

o] A ATEE Bt 7129 A+ 237 € =29
79.’31751 HARMHEY BEYID S S7HAI717] diZolE= A7 2
%0l 25(OH)D =1 P dA4ss A9 JAAHAE ASsHL AT
% A (Lucas and Ponsonby, 20006).
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. &7 ZoK(1): 28 = W

(2) trEdZet5et Hit

5
(2
ol
>

I
rlo

>

Q1 ARof vlste] &% 25(0OH)D <==°] © Y1

Aol o & Ae=Z AdHH(Pereira-Santos,
Costa et al., 2015) A A7 At ZZEOJA 18A]9] BMI 30 ©|44o]
AE Aol 1EA & FHoh E‘r‘j}“ﬁﬂiﬂ RRo] 2.25(95% CI:
1.50-3.37)%=H, ol% 14'01 oA wigto] H Ffol= thtdBskso Hd
o F7FsHA &UtHMunger et al., 2013). UA dFd =29l
EnvIMS Aol A 5-30M171A] 541 t7tvtet Z44le] A g dsto] 979
AR F 7Pk A Aot A5 AR, 11 A3, of" yoloA
< HFol sjFote AFAS 1E AU 194 ¥ FEo /g Ast
59 ORo| &3tem™ 2541914 71 =3ttt E4dolAl OR 2.21(95% CI:
1.09-4.46)°]1L o4AollA OR 1.43(95% CI: 0.90-2.27)°]YtHWesnes et
al., 2015).

9 AE vl AglAlA BlekDst dot S AskEe) S1go] 37t
Fehe ol AESHA AAHol ¥ AgolAE, ¥ 2 (adipose

- )
tissue)o] FHAIT Qe WelEA7 5ol G TS AL WA o
=y
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( s -tz a7 (I

-4

Q) Ludstset MEgHATs & &9

g A ok52] RIS 4
%4 (regulatory) TA|Zo] gt WHAWS
(proinflammatory) Th1 AlZH o] Z4fste], thld7s}52] f1¢o]

Stthe IA7Ho] Itk (Sewell et al, 2002). HAFGHHAZIM;
Infectious mononucleosis)< UAEFQI-H} HFO|HA(EBV; Epstein-Barr
virus)oll ARE7] o]F ZAAESGS W Yshs dgoltt. HAAdDH 0]
@5l FA7] A9 Yol £t A tiWishs A HEQIA] EBV A
AA 7 th g A eEe] HRlEoA AHF oz 83 IS st=A7F 94
7H49] A olti(Warner and Carp, 1981). @A7IA] a4 A+ AE
AESHH, EBV A2 e YA ol th g4 es2 4E9 EBV #
¥go] =& ggZFolgtl B £k AtHAscherio and Munch, 2000;

Ascherio and Munger, 2007).

I“TF'
do
r\“
N
=2
L
o,
<t
N
N
2
2
l_r
BN e
Au)
e,
—
=
[\ )
X

FAZ 1965¢ olATd9] SRt AFE SoliA 7P HA HEA
g Askso] ARl ol 2 ATy AF ANE 59 USEH
ArHAntonovsky et al., 1965). 4719 &4 A+E HE-ENSH 23 &
Al A= ofd AET v dAsE] 9ol 40% St F-EhS
TAE AH3cHAscherio and Munger, 2007).

1
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. A7 A1) 28 ZA W

4. Lt dE=150] XYy L=
(1) B4 50| i3 CrESZeHSe) HOIRY M3y 17

o2 ZYHALYY YOSt ATo|A AT Pubmed ZAMAA
(https://www.ncbi.nlm.nih.gov/pubmed)s -85ty MEDLINE H|o|H
Hlo]Ao] S5 AT+=ES HYCE AYAFE A IH IS A
s 9]"ﬂz;‘ﬂ-‘TiE(MeSH: Medical subject headings)& &-&3t] A=A
2F2 TS

1990 01¥ 01¥&¢ 20209 10¥€ 31¥971A] ¥7Hd ﬂ:rux_"—% ol 1
A7rS o ® st A= 253 Ao J2 o UL JoljE &
AE AR o5t A IE2] "Multiple Sclerosis"®t “Occupational
exposure's EFol Qe AFE=ES  HAASHET ("Multiple
sclerosis'[MeSH Terms] AND "Occupational exposure'[MeSH Terms])
AMAL, F 2970] AAESII 2007 STROBE statement©l et AAE
Ao=Z gole Aqt=% 2174& Adsiit. AR W& & 111-2¢9 Aot

2

l‘d
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( i sks -tz A ()

(B I1-2) XY 50 it M A7 2t
# | MX/AE = A SoliQlxt | Ax} A i it a8
- A7)
N 1I§r?9laig-32? | Britis Deat PMR(P 1979-20107| S= A
. Mortality from v roportion | =@l XS T CHEddsse
(Harri multiple sclerosis in Walesel h hs by al oy 8sts 2 QlIgt AFO|
1 [s etal, |TUHPIE S 20-74M2] H7=  |military |Multiple . sooslo cEle
British military L ~ Imortality | AFYARS] PMR SANC=Z
2017) = Xto (occup |Sclerosi R _ o
personnel. 3 688.916] ation) s ratio)= 243(95% Cl: FOotA =
AR, ' 24 203-288)2 LIEfL. |L{EH.
>0.17< _
Occupational ELF-MFO| ==& i,ELEIT MFol
T2 X}0j| A i ==
exposure to 1900-199344 e t01! 4 multiple 22 X01A
extremely ELF- Cohort |sclerosis@t .
otz = . o dementia,
low-frequency T MF Occu |studyE epilepsy?| IRR2
(Pede S 7| GH| A = ool= MND, MS,
magnetic fields and — (0.1, rrence | So}0] SAMCE Koot .
rsen et . Q91 E U= e - o epilepsy?
2 risk for central L 0.1-0. |of CNS [|IRR(incid |X}O|7} @S, 21.0T | J14n) 1=
al., 32,006HS| At ) o 0| S7totdl
nervous system = 99, and |disease |ence rate |02 &2 o
2017) . Z2EXES aoz PDO &
disease: an update of < >1.0u |s. ratio)= ELF-MFOX= .
. 1982-2010F7HX| o . o= AUE
a Danish cohort study | 2 1212 — = 1)) =4, dementia, MND,
o FNUESL IS E ) cohort
among utility MS, epilepsy 22t studyOlLA
workers. RR 1.44, 178, |50
1.40, 1.342 &7} =

36




XX/ HE = A Fo ROHQUXE | Hup | AP Y Zut =
_ Hg(0) =&t MS
Occupational | 1996 5007142 Afolof 1zrg2 :
mercury exposure in Occu - P X[ 2O ALOI| A
_ 140 - | 2O|EX| o2
7 . 2011-201249 Cross— | =RIEX| P42, A ©0] X|oIM
(Angle |association with D| 2| THOIAN 5 rrence : =5 =29 HY
OIALR 3 Hg(0 sectional Hg(0) =1} = A
n et al., |prevalence of 47100 ) of study by |tremor= OR EEL MSC
2015) multiple sclerosis %_SI_QOG?DE'O ' tremor 1 10(95;/ Cl: Atdo|
and tremor among A and MS, |2 SUVeY- | - . S LN =
_ X|TIOIAIS CHAL 1.00-1.22)2 =7 B °=
US dentists. LtEpt
Ot =
O{xt 9391t SAXIOIA OR
Physical and social =X 468, Phys 3.562(95% ClI: =4t 012(0]
(Magy envirgnment and the 1403%HE A2 |ical and Occu Cohort 1.38-9.00)&. MS ZMZE9|
ari et al., sk of multiole 2000-20044 social  |rrence stud A 2| R AKX A S/t 2%
2014) o P AO0f QUALE environ |of MS. Y- l12m0] EAxoz |2 9= Qols
Sclerosis. HEARO| A|EHE ment =120 OR A 2
1-556A 1.94(95% ClI:
1.06-3.55)
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( th7gsts -tz a7 ()

# | HX/HE H=
— = ﬁ Ill:.l_l- =
* 3 qafoixt | zm | a7 w za z=
o-dollM
CNS H Ol
Occupational demyelination@ = First 94’301|A1_ 104 04 ;E’:Wlmo
(Valer |exposure and risk of |ZZXIg gt Stx} Occu | diagnos Match 7150l =& AOR 5;:57 E
5 |y et al., [central nervous 27631 538H9| pationa |is of o 2.78(95% CI 0 i —Lgﬂ o
2013) system ros | CNS case—co |[1.22-6.33), 64 0|4 ,Jf;f;(;”
demyelination. 2003-200644 history |demyeli ntrc;l fgw SAEt 22 2:37;1?
- = : study. R 2.00(95% Cl: ST
= nation. ° =
20N matching. 1.23-3.25) 2+x UHS
S AFHO|
. =
Incident case0 Occu =1
Exposure t Choto] 1789F<| | pationa HEd =5
(Heds posure to 3IXI9} 390739 | :Ho‘igi
trom et anaesthetic agents i < 0 Slet Q7S
6 al does not affect EH*%L{l Eﬁe\(alent oxposu rrenzgu C$59|_ SAHSE wolet ity
N _ _ caseOl CHE contro SAS™== T %
2013 multiple sclerosis - re to ORO| AHEEX| %2 OFF7E,
b sk 5216%0| EXi2t |anaest |OF MS-|StUdY. I
§7)81D5'9| tE=E | hetic et LeE2 MS
i, agents s Sls
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XXt/ A = A EE oIt | Axf A7 di A i
1981-2003& Offshore
L290] Z22x U worker® got= 20| | o Ato1 T}
_ _ A= =20 MS2| feds o o,
Risk of MS is not | oo < MS2| Hol=X
. . IStE offshore SItAZ K| LS. O
(Riise associated with worker Offs Oce DSAZT MSO ATLE ofkl=
to crude oil hore Cohort |ool™ - 25t oLt
etal, (o o0 0 S O 127, 9002} e o, |rence | 9B vl AR |20
2011) 366,805 of MS. Voo et steirt U y
low level of S. Aol R=atuof factoret
education reference oT_f St o oImAS
: workers Yot R0 RR; ﬂﬂ;
matching&t rate ratio 0.48(95% =
cohort. Cl: 0.53-0.88)
aRR; adjusted
1990-19914 mortality ratio rate’}
Neurological Ao A i Mgf”a SHXoZ Qo5hi| | ZOM A}
(Barth |mortality among U.S. | E[¥=Q! Zo bréin Cohort =X %= brain CNS
et al., veterans of the 621,902 1t M A cancer. | stud cancer® ZtZt aRR | mortalityQ
2009)  |Persian Gulf War: | E[2}20I0| OFd &} |odst s Yo 12.71(95% ClI: e
13-year follow-up. 746,248;%"% P, 7|\/IS. 1.25-5.87), . B3l
A O 28t cohort. 1.81(95% Cl:
1.00-3.27)
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( th7gsts -tz a7 ()

# | MXH/AHE H= A EE oIt | Axf A gl A i
. A
19801 Ao|c Qccu SES adjusted RR Néflgg'
(West Occupational MAMAOA AH S patioan inhigh-exposure :23; 240
9 berg et |exposure to UV light |cohortE A Z | Deat adjust group 0.48(95% CI: EEMLOJST
al., and mortality from JEME &4, exposu |hs by ed RR. .0'28_0'80) 74SE|:F6|\7|3
2009) multiple sclerosis. MSoz olst Aty | o MS. intermediate-expos g];ol =2
83971 |U\:j ure group 0.88(95% ;J_‘z 0:12'7‘;10|
i t _ A I_t
g Cl 0.73-1.06) ot e
Regional, . X0 ME X0l
socioeconomic and Rleg| HEPEE'_N 5. SESU
occupational groups ona, . e MOl= AN MS 2d
(Li et |and risk of hospital A!%&?ZEO(})\V—J socioe Ho§p| SIR pig. 28 3u 2ep X9,
10 |al., admission for E_SHIE_QI_SI:J ., |cenem talizatio cohori c2A =9 EY \MEBHE,
2008) multiple sclerosis: a E1|O|E1§f ;E = e n for study. o=A, 08 Hyd 2U2
cohort study in 01HE A occupa |MS. KON YA | ¥E0| IX|
Sweden. tional IR0 =3, 2o |23,
group. M2 X0l= YAL K]
A=,
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# | XX/ Hs= At EHe SaHQIXL | ALt Kt i At
1985 AYHI
The risk for M2 K= Cumul
(Landt multiple sclerosis in 1985-200 Occu Occu ative
11 blom et ‘ ||0 AN HSXIZE ¥ incidenc Moz R9|dt
al., . 22510 04 paona |nNe e rate |0t g e,
2006) (T S | DR 2 og [T OT R ratio of
egister based study. Ch21t 784 OfA MS.
M.
AQH G0l ObE
HEAZED M oasd et
| . |Ex ose sd | Nurs e S 10BIMS
(Flodi Multiple sclerosis — Occu 2l HO| O 7EA0 O
. 90HO| ZISAt e Case _ =
12 [n et al., |in nurse Z01M 8530) anaest rrence series o 14449 ==, =IN;
. =) o =(]a] /El O b A
2003) anaesthetists. Sersim 1330] hetist | °F MS. A0 2K .
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(1980-1999)
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( thi A a-tiza A7 (D)

# | MXH/AE = A Fo FolQIXt | Zump | g7 Y Zut =
1970 ==40] 99| HQIE]|,
ZAMA HIOIHE 1232 ALUSALAL,
71822 Bt cohort. 639 AME/tE
0 O| TQIE EYON olze
(Riise Organic solvents 11,5422 ";J’ Occu | Occu OJ E MSs 52 R7IEH
: 36,8999 AHY : Cohort |23, HQIE{0fAf =
13 |et al., and the risk of — pationa |rrecne 5 = CEN MS UM
2002) multiple sclerosis SAE, 9,3143° | grou of MS study 7718 2= ke
P L A=k sAxs | IO | e Jgm mee
ooz HIWolR=S M RR
1986 7HX| 2.0(95% Cl:
HEXtaz 24, 0.9-4.5).
AR SAKRE XM
(Axels Mgltiplg sclerosis 174910| BIX}9} e Occu Case- | AZI0i CHaH .OR WA 2T}
14 |on et al., |and ionizing 81520 (=3 BIARME  |rrence | control 4.4(95% CI: MS izt
2001) radiation. e T LE of MS. |study 1.6-11.6), 1.8(95% i
Cl: 1.2-2.6).
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R/ A= A= A7 FE zn | 97wy z1}
K9xS =0
i tisH OR 0.52(MS)
M :
Qrtallty from 1984-1995H 1.24(skin cancer).
multiple sclerosis Deat - -
0= 2474F2 AN s L=
and exposure to 1t hs by
(Freed . . AUXIZE [jAMO=2 i MSel OR
residential and = XM |MS and
man et tional sol MSC= Ardet At | 2 0.74(95% Cl:
al., oc;up_a pna solar T2 ofolLt AIZA| oiEF non—-m 0.61-0.89). skin
2000) radiation: @ Zst0| Of 0lRz | I elanom cancer? OR
case—control study AL K2 s a skin ) _
based on death ot_h = = cancer. 1.21(95% CI: -
certificates. matehing. 1.09-1.34). A
MS 0.24, skin
cancer 1.38.
32”:'9| MS
1900-1993& <
2l among utility a2xf 31,9908 rrence > 73%' fEans | A -2
199 workers. nationwide of MS. e S dfrds
9) cohort 1.35(95% Cl: oy,

0.92-1.97).




# | MX/AE = A EE FOHQAXE | Hut A7 di Zut =
19704 ZHMA
HIOE].
(Mort 1,768,8463) SN
. ) YU 22X - ENM
ensen et Multiple sclerosis | f f o1 Oceu Cohort EANXMOR Kolgt O;Eq E
17 al and organic solvents 15-84%. =Y. |rence stud Z1 s =0l el
1598) 9 © 1124,766%9) of MS. [ Q1Y EHOIE|X]
F71EM ==Xt 43
87,5018 R7|EX
H| .= EX2H01.
2O 22Xt
. hyl iodi
(Herm Methyl iodide Meth mi[ y |o;d|donﬂ;
ouet et A ol 4 Case |=d 0|% |Afet
18 poisoning: report of 2HOo| 22X} yl MS. OIALOEALS
al, two cases iodide report. 2gdds =0i0
1996) ' ' MSOf| O|&HE.
H|MAMS.
A case—control HAIE EsHo|
study of chronic g Opy PO tHEZE
(Nelso nguropsychlatrlc . 19_80—1988._ Plant KA} Case- LS NZTFE A5O|
19 [n et al.,, |disease and organic |2E|gt 299H9 worker Alﬁﬂry control o130l Chat
. = L T [
1994) solvent exposure in NS . ?,;_'gf study. £7xoz 0|5t
automobile assembly Anp= gle
plant workers.
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Environmental risk
factors and multiple SES’
(Caset |sclerosis: a environ Occ Case- =S WSPE,
ot ol -based 0|20t &Xt  |menat 4 o | 337 98, ¥Rix
a et al., |[community-based, Aoz al rrecne contro 42 MMR 22

1994) case—control study in of MS. |study.
. factors

the province of

Ferrara, lItaly.

SO AHd.

(Gron . MNE =290] °
_ J - _
ning et | O19eNC SONONtS & 14976198601 g | N | OO | G867 | gaymoz gog
al., mu 'fenstf frof'z @ l1p53, [hx2 P ”fevg Cf”dro A2 £F ot
1993) case~control study. |45 £ 0 . |study.




( s -tz a7 (I

(4) HEYZe5 }7IBM =&

AT §7]84) =22 Ay #HH H%JELO Z 7P o= A
BH AXEAS 28y B2 Ao d3E At QI T 4 =
oAl ol dist AFE FFotFtHLandtblom et al., 2019).

A9 T4 =2olA 8 EsET 77184 =& ditt 2= S5t
of 137 #aATo] thsto] HEREAE e A3, |f7]8A0
49 thd3asEo] wAdo]l OR 1.53(95% CI: 1.03-2.29)&, #H|
vt S7He R AtH(Barragan-Martinez et al., 2012).

HHd7Eeks ol §718A41 &= Qg A ASol sk, §718A
off & Aot EHA %2 T A SR Abol2] FA A QL Aol
s 2ARE 23, F IF 7HY] A Aole AAATE, 7F718AC =EE
7o) MRI T2 9DA9 71439 A7w Hlgo] Afts] =9t
(Landtblom et al., 2003).

o O

mH7RAC] AF eEEE kAL AFe] Hste] of2] A7t £
U, fou|st Aot Q9T o] BATE A fjEo] Aol A<ko]
TH(Stenager et al., 2003).

9.
L3y

A gEalolety & 4 9ok, okt

tHLandtblom et al., 2019).

-
_fr_l,
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&Q,
)
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. A7 A1) 28 ZA W

(6) HEgZesl Uiz :

ALl FARRE Bl D7 thH A sEe] Yl acle] E ¢ v &
50| soludA 2 noiEFet SRS Aol tidt =] &
FHA}. 20119 v]=ZFA137ES] (American Neurological Association)
oA ®713t Annals of Neurologyol A9%IolA & 7] di+f2 ohi/d7
ok IS EE 7|HIo R At et A+ 2YE WHSIUH.

o] JFolA AFEH A WA FSE+= Epidemiological Investigation of
Multiple Sclerosis (EIMS) & Agdl Aol nE sty o] xgtg 377
A+ AE oA Y AHE FHot= IZIEo|H. oI AT EA FHH
1,343789] $A= HAL R stelon Zb7ke] g 199 diste] A9, 4
9, AFAE AAol(matching) F7RRIF-EFIA 299 Hxd<E 7444
Aotk &= HA FSE+E= Genes and Environment in Multiple
Sclerosis (GEMS) & A4l = i85 55014 McDonald9] 7]
29 nEA|7E ALE g sl A7, A, F3 WA ARAE &
Aol F7RIFEHFNA xS AAste] dAFtdeE EZIAFEY
5,129789] &R} 4,509 9] tixwto] Aol EIFEUTE o] AFoNA =
OF7FE5-2} oyl 7A] o]H 9] &5 H i 9A] o|%9] LHEE EFot= AT

AZF7F ofd 2578 XdiEFE 5.

o] A3} F FTE LA 204 o]dof| XTFEE AR F9= wH
SRS AY shA %2 Fol H|siA A2t 1.68] (95% Cl=1.2-2.1, in
, 1.34} (95% CI=1.0-1.6, in GEMS) A% thitiAsZ0] 93lo] =

oA = A ERIT & AUt 204 ojHe] WHEFE AR Fol= o

<79 A&7t mEbA F-RES VAR e Ao UERT
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AAE2 ol dAo] UEh= Aol tisiA vz ofd Aol

A 23
2 o] thigAgsEo] Wyt o] e AUt B, IRt AE
2 F7|15 uhyste] W] HokE dorA =Y woidFE A%t +H
Bz ox] Wodstd w2 9ty mol2Eg ols siwo] thet ko]
B2ua2wA HEete D7} &4 wo] thbd AR B 7| ojdk 4
Aok Aot th(Hedstrom et. al. 2011). 20159 &2 AHAEo] WHHESH
& AF(Hedstrom et. al. 2015)04 % H|3t AHE Hlow 204 o]
Ao AHIFEE AlRRE Aol ORo 1.5 (95% CI 1.2-1.8)&, 204 o|&

of WTFE AIZSE H9 ORO| 1.2(95% CI 1.1-1.H)F YRttt
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2] o FA} 43t AR|L2H gRFE 16HS ALste], A 3655, HF

: ETAS) A2 & IV-1°, 7] AB A =TS
F IV-29], @A AF AGS & 1IV-30 HERH A

Uo|2 #HA & ST, SRt volet vt FEs] PA|oh=
2o A o] ofdzt SA] AFE 7|E2 & siqinh. o wjiZe] A
o] Ht o] 36.8M(FZHA 10.6A)Lt R Bt vo] 37.0M(EE
2} 10.6M)7t 85| LAt = LUATE, BASAR] Zol= QAL #E
WA= Aottt

JH2 Age] dAtES
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A AF AHE FIAE G AR5 AL ET v = o
AsHe R 5to] H]go] Zow, AFo] 29.9%= 7 Wal, 3717} 26.6%, U
ol 9.6%= o] fFEZ AR

WS P ST 2T 242 16678(45.1%), 62878(42.5%) 2% Hf
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WA WAL YR} LB 247t ANE 69 HEe Uehygla,
Aol AP Sl HEel 1M Ioges sk Axel 0% Su
A7t 27 138W(38.1%), 1438(39.5%)019 o, GEPolsE 1L
128%(8.3%)01 910, 2113} 30 ST AT} 675%(45.7%), 538
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(B v-1) A7 tidxtel elsty £4(1)

T (N%Lx}:iS) (N E=H£1,:"3t60) P&t
Lto| 36.8 + 10.6 37.0 = 10.6 0.700
=k 1.000
. =y 104 (28.5%) 416 (28.5%)
« 014 261 (71.5%) 1044 (71.5%)
s $& 0.001
« 255t 7 (1.9%) 2 (0.1%)
« E5 5 ( 1.4%) 7 ( 0.5%)
« IS5 85 (23.1%) 408 (27.6%)
« 2UX| L= 3UEN| CHS 70 (19.0%) 418 (28.3%)
gt il 166 (45.1%) 628 (42.5%)
. CHare 34 ( 9.2%) 13 ( 0.9%)
] 1 ( 0.3%) 0 ( 0.0%)
=S¢ 0.001
« 0§ TRL. 44 (11.9%) 201 (13.6%)
« 7H8 LRL 10 ( 2.7%) 42 ( 2.8%)
« 0= mRICH 70 (19.0%) 118 ( 8.0%)
« 2 N giCh 245 (66.4%) 1115 (75.5%)
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o1

rE

*?2

S s o
T & [E rE

>
i

XE (1Y sfet 1)

138 (38.1%)
143 (39.5%)
62 (17.1%)
14 ( 3.9%)
1 ( 0.3%)
1 ( 0.3%)
3 ( 0.9%)

123 ( 8.3%)
675 (45.7%)
538 (36.4%)
135 ( 9.1%)
5 ( 0.3%)
0 ( 0.0%)
0 ( 0.0%)

B V-2) A7 i8] sty £4(2)
72 e M P&t
(N = 365) (N = 1,460)
154 Djgt QU719) A 0.001
18 M (HE gMEh 26 ( 7.2%) 169 (11.4%)
o 28 M 65 (17.9%) 345 (23.4%)
« 3 M 80 (22.0%) 317 (21.5%)
o 48 ME 81 (22.3%) 313 (21.2%)
o 5 M 71 (19.6%) 237 (16.1%)
* OB M 25 ( 6.9%) 85 ( 5.8%)
o 7 M 9 (2.5%) 10 ( 0.7%)
« 8 M 4 (1.1%) 0 ( 0.0%)
S 0¥ HE (Y HlrE 2 (0.6%) 0 ( 0.0%)
BT Iy 0.001
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(B IV-3) BT CHMRIO Q178N £4(3)

N EE o
(N = 365) (N = 1,460) put
S HFE X9 1.000
6 ( 1.6%) 24 ( 1.6%)
97 (26.6%) 388 (26.6%)
3 ( 0.8%) 12 ( 0.8%)
12 ( 3.3%) 48 ( 3.3%)
22 ( 6.0%) 88 ( 6.0%)
12 ( 3.3%) 48 ( 3.3%)
21 ( 5.8%) 84 ( 5.8%)
8 (2.2%) 32 ( 2.2%)
9 ( 2.5%) 36 ( 2.5%)
109 (29.9%) 436 (29.9%)
2 ( 0.5%) 8 ( 0.5%)
35 ( 9.6%) 140 ( 9.6%)
4 (1.1%) 16 ( 1.1%)
3 ( 0.8%) 12 ( 0.8%)
3 ( 0.8%) 12 ( 0.8%)
6 ( 1.6%) 24 ( 1.6%)
13 ( 3.6%) 52 ( 3.6%)
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GHAAE Bl gt Rt

il —:z.i?ﬂ%ﬂ HE] %6}0% A9 &l sl A+ WA= &
12178(33.2%), R4l 3559 (24.3%)= &
H|&o] SAFoA Ao R FO5HA &Skt

F87] Aol vwge] sidshs AT A EAREAIA 407(11.1%),
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B V-4) 97 ARIS] 2SS Q7S 5y
7= P e pat
(N = 365) (N = 1,460)
s & {0.001
LENESmE = 199 (54.8%) 631 (43.2%)
e HISW=S 164 (45.2%) 829 (56.8%)
5o 0.001
R =Rul= I 244 (66.8%) 1105 (75.7%)
- 50Y UAS 121 (33.2%) 355 (24.3%)
QU7 HF 0.0001
o o AHY 320 (88.9%) 1365 (93.5%)
- HIZHE A 40 (11.1%) 95 ( 6.5%)
QA TS 0.004

- |40

ol

- {2 A40)

ol

Q

FEA| B

e,

77 (21.7%)
278 (78.3%)

674 (46.2%)
786 (53.8%)
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gato] AAl Y= HA@ARE 2APF ofFA e A AR ¢l
© S 492 A ¥l M= YERAL, SHAAE, AEHiea

He, et Y, A4, oot SOl AUHE 1V-5).
AR Ak A] yo], A S Ak 7 1H4, Ak 2AF 3 42 F
°o %bﬂr &g, FHFCE Yerfilon, Su2 A Al Hol ‘EW 32.1
, Ak AAL2 @2 6.0714, oA 3.970dollaL, A

< 94 01.970€, AR} 46.471 L] JTHIE 1V- 6)
Xlﬂth e A}OH AL 71207, 127019 o4t Zolrt Y [AZR}
(prevalent case), 1271 gt zpo|7} v Al S*H(incident case)Z® &
ForHS W, 2857(78.1%)°] FEEAL, 8078(21.9%)°] Al SAAH.
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B IV-5) BAIZ0| X SHBY EE XS we B
— = O{ X}
T (N = 106) (N = 263) Pl
SN CHe #HY 0.954

o Z22OLM|E 60 (56.6%)
* MStistuEH 19 (17.9%)
« JEstEH 10 ( 9.4%)
s MS4EHA 9 ( 8.5%)
o SICHOFAHE S 8 ( 7.5%)

143 (54.4%)
46 (17.5%)
24 ( 9.1%)
23 ( 8.7%)
27 (10.3%)
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217(5.8%), TEE 15%(1.0%)C1 YL, 54 ol4F 8717 &L AL 8
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8(0.5%), tzx 47H(0.3%)°] AT
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(B v-7) g7 OIMXIe BE RIIEH0] 2st XY L=
AR SE HETH MEIH pk
e SHR1Z e BRL2 nxz | (8H)
(N=365 | (N=1460) | (N=365 | (N=1460 | *37D
®18H =& 4
<912 331(90.7%) 1433 (98.2%) 319 (87.4%) 1431 (98.0%) 0
QS 34 ( 9.3%) 27 (1.8%) 46 (12.6%) 29 ( 2.0%) 0
QUIEH =& 14 0|4
cHSIZ 343 (94.0%) 1442 (98.8%) 332 (91.0%) 1440 (98.6%) 0
. Sy 22 ( 6.0%) 18 (1.2%) 33 (9.0%) 20 ( 1.4%) 0
R718H =& 34 0|4
HSIZ 349 (95.6%) 1450 (99.3%) 341 (93.4%) 1449 (99.2%) 0
. St 16 ( 4.4%) 10 (0.7%) 24 ( 6.6%) 11 ( 0.8%) 0
R718H == b O
HSIZ 352 (96.4%) 1450 (99.3%) 346 (94.8%) 1450 (99.3%) 0
=] 13 ( 3.6%) 10 (0.7%) 19 ( 5.2%) 10 ( 0.7%)
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(B v-8) g7 LHAXIS] HIQIE/TEIN/AIL0 25t XU L&
Xt S HE7t THH7t Pt

TE X X2 BRI == (SH)
(N=365) | (N=1460) | (N=2365) | (N=1460 (XH37D

HRIE/TEM/AY =& 4T

+QlS 342 (93.7%) 1443 (98.8%) 336 (92.1%) 1440 (98.6%) 0

e9l2  23(63%) 17 (1.2%) 29 (7.9%) 20 ( 1.4%) 0

HRIE/TEM/AH =& 14 04

HSIZ 349 (95.6%) 1448 (99.2%) 343 (94.0%) 1446 (99.0%) 0

ST 16 (4.4%) 12 (0.8%) 22 (6.0%) 14 ( 1.0%) 0

HRIE/TEHM/AH =& 3E 0|4

HSIZ 354 (97.0%) 1452 (99.5%) 350 (95.9%) 1451 (99.4%)  0.007

sy 11 (3.0%) 8 (05%) 15 ( 4.1%) 9 ( 0.6%) 0

HRIE/TEM/AIH =& 53 0|y

HSiZ 357 (97.8%) 1452 (99.5%) 352 (96.4%) 1452 (99.5%) 0

- 3ty 8 (2.2%) 8 (05%) 13 ( 3.6%) 8 ( 0.5%) 0
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(B V-9) U7 CHAIXIS] HAMO| T3t XM L5
AR g HET} HE} Pt

T e TES BHXIZ e (S=)

(N=365) | (N=1460) | (N=2365) | (N=1460 (XH37D
&A=& 49
Q12 331 (90.7%) 1433 (98.2%) 343 (94.0%) 1441 (98.7%) 0
e 34(93%) 27 (1.8%) 22 (6.0%) 19 ( 1.3%) 0
&A= 19 014
HSIZ 343 (94.0%) 1442 (98.8%) 350 (95.9%) 1446 (99.0%) 0
edllg 22 (6.0%) 18 (1.2%) 15 (41%) 14 ( 1.0%) 0
T2H == 39 0|4
HSIZ 349 (95.6%) 1450 (99.3%) 354 (97.0%) 1451 (99.4%) 0
e3g 16 (4.4%) 10 (0.7%) 11 ( 3.0%) 9 ( 0.6%) 0
A & 54 0y
- HSiZ 352 (96.4%) 1450 (99.3%) 358 (98.1%) 1452 (99.5%) 0
e3g 13 (3.6%) 10 (0.7%) 7 ( 1.9%) 8 (05%)  0.023
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(E V-10) 97 CHAXLS] REH|/HAIQO 2st ZIHM &
X S5 HEIL LI} pt
7= SHX2 e SIXF2 e (SE)
(N=2365) | (N=1460) | (N=2365 | (N=1460) | *E7)

SUN/HAR =5

= 358 (98.1%) 1454 (99.6%) 358 (98.1%) 1450 (99.3%)  0.007
A 7 (1.9%) 6 ( 0.4%) 7 (1.9%) 10 (0.7%)  0.059
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« HQIE/TEH/AH 5.24 1.80 15.19
o B/ TR 2.28 1.12 4.61
o HE| 0.70 0.18 2.76
PN ESVSVA=PNS| 2.06 0.48 8.87
o FEM/EAR 1.25 0.27 5.83
e Z25 2.30 0.47 11.21
34 oY &

* HQIE/TEH/AIH 5.16 1.37 19.45
o S/ WHZS 1.94 0.81 4.63
o HEH| 1.21 0.24 6.06
o NIZH /XA 1.96 0.26 14.56
o SEH/ MR 0.61 0.09 4.06
e a5 217 0.42 11.21
54 OAF L=

« HRIE/THH/AH 4.57 1.05 19.89
o S/ WIS 2.19 0.76 6.30
o HE| 0.89 0.13 6.02
o MIZH|/EXH 1.84 0.19 18.18
o S /EAMR 0.68 0.10 4.57
e 2 0.90 0.07 11.98
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B V-22) XA LE0 St Chas HIX

R =XAE FAZRA(2)

Z|RE
72 LE 72 OR 2.5% 97.5% F10|H|2
HEYY
2381 137.44
« HRIE/TEA/AIH = 3.40 1.32 8.76
o S/ WHZE 14 2.29 1.13 4.65
o A A8 1.54 0.57 4.16
L (E=INIA=PNDS] 48 2.44 0.83 7.18
o SEH/EAMR A8 2.36 0.57 9.84
e E=25 A8 1.18 0.23 6.13
2% 2 135.03
* HQIE/TEH/A 4 34 3.07 1.02 9.27
o HH/WIZS = 2.49 1.24 5.03
o HEH| A 1.88 0.72 4.88
N ESPSVA=PNPS] 48 2.62 0.91 7.53
o FEA/EAR 48 2.58 0.63 10.55
= 48 1.07 0.20 5.78
23 3 132.98
* HRIE/TEA/AIH 5L 2.30 0.70 7.59
o 2/ WIHZE s 2.51 1.25 5.05
o HEH| 438 2.02 0.79 5.17
L (E=INIA=PNPS] 48 2.94 1.05 8.21
o SEX|/EAMR 48 2.72 0.65 11.30
325 48 1.01 0.18 5.62
28 4 128.85
s HQIE/TEH/AIH 5 2.25 0.68 7.43
o /WIS 34 1.97 0.83 4.68
o HEH| 48 2.07 0.80 5.31
o MIAK| /S| H| A8 3.08 1.11 8.54
o SN/ EAR 48 2.69 0.64 11.20
=25 48 0.98 0.17 5.49
23 5 128.46
» H|QIE/TEH|/AIL HH 2.24 0.68 7.39
o /WIS 54 2.13 0.73 6.22
o HEA| 43 2.04 0.79 5.26
N [ESPSVA=PNPS] 48 3.19 1.16 8.80
o FEN/EAR 48 2.66 0.64 11.11
S35 = 0.97 0.17 5.46




V. 97 ETO): BN-GED o7

E V-23) ME7tE ZYPY S0 et CHis BIZ2E 2XIAE 32N

R
72 & 72t OR 2.5% 97.5% F10|H|2
HEYY
2% 6 136.28
« HRIE/TYEA/AIH 34 414 1.27 13.49
o St/ W E 14 2.55 1.25 5.19
o HE| 14 1.88 0.65 5.42
o MIAA| /XA = 1.61 0.48 5.41
o SEH/EMR 14 0.57 0.14 2.32
e Z=25 14 2.10 0.52 8.50
2y 7 132.65
* HIQIE/TEH|/AH 34 3.76 1.16 12.16
o HH/WIIZS 34 2.10 0.89 4.94
o HE| 1 2.10 0.74 5.99
PN ESVSVA=INP] 14 1.76 0.53 5.90
o SEH/EMR 14 0.57 0.14 2.36
=] = 1.93 0.48 7.80
03 8 135.46
« HRIE/TEA/AIH 5L 3.91 1.16 13.23
o /W T 14 2.51 1.24 5.12
ESESHS| 14 2.08 0.74 5.81
o MIAA| /XA = 1.66 0.50 5.56
o SEH/EMR 14 0.60 0.15 2.39
525 14 2.21 0.55 8.88
23 9 131.95
* HIQIE/TEH/AIH 5 3.58 1.06 12.07
o /WS 34 2.08 0.88 4.91
o HE| = 2.29 0.83 6.35
o MIAA| /K| H| 14 1.81 0.55 6.02
o FEN|/EAR 14 0.60 0.15 2.43
=] = 2.03 0.50 8.17
235 10 131.23
* H|QIE/TEH|/AlL HH 3.44 1.02 11.57
o HH/NIIZS 5L 2.16 0.74 6.27
ESESHS| 14 2.25 0.82 6.23
BV VA=INPs] 14 1.89 0.57 6.27
o FEN/EAR = 0.64 0.16 2.58
2% 14 1.99 0.49 8.00
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£o] OR 0.57(95% CI: 0.44-0.73), 1

N

g

A

o] OR 3.41(95% CI: 2.54-4.56),
o] OR 1.87(95% CI: 1.23-2.83), &dg<2 OR 2.46(95% CI:
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dr
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o
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3.76-20.7),

CL

T+
2.99(95% CI: 1.41-6.31), A&AA OR 6.78(95% CI: 1.73-26.6),

A4S OR 5.35(95% CI: 1.41-20.3)2 Jebgth

HRJAE/ZGA/AH OR  8.83(95%
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V. 97 ETO): BN-GED o7

B IV-24) QTSN S4 Tr Ha0| e IR ZXIAE SHEA
HI2H Lto] =2
T
OR 2.5% 97.5% OR 2.5% 97.5%

LtO 0.69 0.59 0.80
g $5
(1=12) 0.58 0.45 0.75 0.57 0.44 0.73
| A
(120 3.36 2.51 4.49 3.41 2.54 4.56
A Tt
(H]2r&) 1.86 1.24 2.81 1.87 1.23 2.83
£¢4 2.50 1.72 3.63 2.46 1.69 3.58

01
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92

H IV-25) Zgid & O W0 DS X8 EXIAE SHEM(1)
H2 Lio] 23 QITEY Ha HY

T OR | 25% [97.5% | OR | 25% [97.5% | OR | 2.5% |97.5%
TQIE /BEIR/AlLS
o 71ZH (&) 1.1 .03 120 113 104 1.22| 115 106 1.25
- 3 587 305 11.3| 6.23 320 121 | 752 369 153
«1H Ol 564 261 122 | 620 282 136 | 883 376 20.7
«3F O] 600 232 155 668 252 17.7| 814 290 229
«5E Ol  4.31 155 120 494 173 141 6.84 228 205
2/ Tefa2e
eJ1ZH(4) 113 1.02 126 1.14 102 126 1.10 099 1.22
- 4 540 327 892 | 578 347 963 | 523 304 899
14 O] 359 182 708 374 1838 746 | 299 141 6.31
+3F 0l 256 115 572 264 117 595| 202 083 4.9
5 O 329 118 912 330 118 924 | 191 063 586




V. 97 ETO): BN-GED o7

B V-26) XA LE TH A0 45 ZUR RXIAE] 3HEM(Q)
H= Lol/ye = QITEY Ha HY
TE OR 2.5% | 97.5% | OR 25% | 97.5% | OR 2.5% | 97.5%
2
J712H () 1.08 0.98 1.20 1.10 0.99 1.22 1.12 1.01 1.25
o« 4 2.93 1.3  6.39 | 3.07 1.39 6.78 | 3.93 1.69 9.14
«13 0Ol 240 087 660| 264 094 738 | 3.64 1.21 11.0
* 34 0|4 4.00 1.16 13.8 | 4.48 1.26 15.9 5.65 1.48 20.7
MIZ A /SR
712 (&) 1.29 1.03 1.62 1.32 1.04 1.67 1.24  0.99 1.54
e Ad 6.57 2.58 16.7 5.77 2.22 15.0 5.05 1.90 13.4
<13 0|4 994 262 37.7| 957 244 375 | 6.78 1.73 26.6
33 Ol4 10.0 19.4 HB15b 10.5 1.95 56.6 | 6.91 1.26  37.8
SN/ AR
o717t () 1.03 0.93 1.14 1.06 0.95 1.17 1.06 0.96 1.18
o A 4.67 1.57 13.9 | b.6b 1.85 17.2 | 734 226 23.8
14 O]& 4.00 1.16 13.8 | b.16 1.44 18.4 | 5.3b 1.41 20.3
* 34 04 10.0 194 515 | 3.04 0.70 13.3 | 3.89 0.86 17.6
=
712t (E) 1.08 0.83 1.42 1.10 0.83 1.45 1.07 0.81 1.42
« 4 2.00 050 8.00 1.98 049 8.00 1.86 0.41 8.48
«1H O|&F 240 057 10.0 | 2.38 0.56 10.1 229 0.47 11.2
34 0|4 3.00 0.67 134 | 295 0.65 13.4 | 2.42 0.48 12.3
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goto] Aol Agots HeE &89 BYES FHT 7
< st HRJIE/FGA/AFLL W/t
717ko] 14 ol o Mg ARESH Y 13 HAE/IYA/AUE 3
q o4 Z 717o] 19 olgY o HeE ARESH Y 2004
BAgHOR Fot AUt A&t
= HRJIE/IZYA/AY 1¥ ol =& OR 4.68(95% CI:
1.72-12.7), ¥H/a o5 149 o]&F 2 OR 2.43(95% CI: 1.13-5.22)°]%1
I, 2y 2004 HAE/ZFHA/AIY 3d ol =E OR 3.80(95% CL:
1.15-12.6), ¥/AhZF 19 o4 =% OR 2.63(95% CI: 1.23-5.62)°]%]
oh ¥ AR 2XAE ARGoA = At HAYL Ptk
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V. 97 ETO): BN-GED o7

B V-27) XYY LE0| e Chag X2 ZXIAE SiFHE4(1)

7= OR 2.5% 97.5%

L& 712 ()

* HQIE/TEH/AH 1.20 1.03 1.40
o HH/ WA 1.08 0.98 1.20
o HEH| 1.06 0.90 1.25
o NIZH /XA 1.17 0.90 1.51
o FEM/EAR 0.86 0.72 1.04
e 524 1.03 0.75 1.41
L= 43

* HRIE/TEH/AH 5.36 2.14 13.45
o/ WIHZS 4.68 2.69 8.14
o HEA| 0.87 0.27 2.76
o NIZH| /XX 1.63 0.48 5.53
s REH/EAR 2.75 0.64 11.76
e S25 1.23 0.22 6.87
149 0N =

« HQIE/TEH/AH 7.45 2.43 22.86
o B/ TR 2.47 1.15 5.31
o HE| 0.77 0.19 3.08
PN ESVSVA=PNS| 1.39 0.29 6.56
o FEM/EAR 1.48 0.31 7.06
e Z25 2.40 0.46 12.46
34 oY &

* HQIE/TEH/AIH 6.36 1.56 25.91
o S/ WHZS 1.75 0.70 4.38
o HEH| 1.67 0.32 8.74
o NIZH /XA 1.34 0.18 9.70
o SEH/ MR 0.95 0.15 6.16
e EZ=25 2.17 0.39 12.00
54 OAF L=

« HRIE/THH/AH 5.95 1.26 28.14
o S/ WIS 1.71 0.56 5.22
o HE| 1.17 0.15 8.97
o MIZH|/EXH 1.22 0.11 13.03
o S /EAMR 1.08 0.17 6.99
e 2 1.26 0.10 15.52
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E IV-28) XYY L=0f| St Cifi 228 ZX|AE S| HEAQ)

7= LE 72 OR 2.5% 97.5%
235 1
« HQIE/TEA /A = 4.68 1.72 12.73
o B/ UDIEST 14 2.43 1.13 5.22
o HEH| A 1.68 0.62 4.55
L [E=INIA=PNDS] PECE 1.79 0.57 5.60
o SEX/EAR 48 2.75 0.67 11.26
cZ=5 A8 1.18 0.22 6.33
2% 2
 HQIE/TEH|/AILH 34 3.80 1.15 12.56
o S/ WIHZS = 2.63 1.23 5.62
o TEH| 43 2.11 0.80 5.60
o MIEH|/ XA 48 2.07 0.68 6.26
o SEH/EMR 48 3.05 0.76 12.29
= 48 1.03 0.19 5.73
2% 3
« HQIE/TEA/AIH 54 2.98 0.83 10.77
o St/ WIHZE 14 2.64 1.24 5.64
o HEH| A 2.27 0.87 5.94
o MIAA| /XA PELCE 2.31 0.78 6.80
o SEX/HEAMR A 3.20 0.78 13.16
325 48 0.97 0.17 5.51
235 4
* HIQIE/TEH /A 5 2.95 0.81 10.65
o /WIS 34 1.78 0.71 4.43
o TEH| 48 2.32 0.88 6.09
o NIAK| /S| H| 43 2.50 0.85 7.33
o SEN/EAR PECE 3.13 0.76 12.86
525 4 0.94 0.16 5.40
2% 5
« HQIE/TEH/AIH 54 2.94 0.81 10.63
o /WIS 5 1.64 0.53 5.05
o HEA| 48 2.31 0.88 6.07
PN ESPSVA=PNPS] 48 2.57 0.88 7.49
o FEN/EAR 4 3.10 0.76 12.73
25 43 0.93 0.16 5.37
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V. 97 ETO): BN-GED o7

H IV-29) MHH7HE ZHY S0 St Citis: ZAR 2XIAE] 31124

T2 & 72t OR 2.5% 97.5%

23 6

* HRIE/THA/AIH 34 5.48 1.58 19.08
o 8H/ A2 = 2.72 1.26 5.89
RSeS| s 2.16 0.75 6.23
o NIZH /XA = 1.31 0.35 4.94
o SEH /MR 14 0.67 0.15 2.93
e Z=25 14 2.22 0.56 8.86
2% 7

« HIQIE/TEH/AH 34 5.08 1.46 17.66
o 5/ WA R 34 2.05 0.83 5.09
o TE| 14 2.39 0.84 6.83
P ESHSVA=PNNS| s 1.52 0.40 5.72
o SEN/HMR s 0.63 0.14 2.80
525 = 2.04 0.51 8.07
2% 8

* HRIE/TEH/AIH 5 5.80 1.59 21.16
o St/ WIHZT = 2.71 1.25 5.88
o HE| 14 2.36 0.84 6.62
o MIAH|/ XA 14 1.32 0.36 4.83
o SEN/HMR 14 0.69 0.16 2.93
524 14 2.41 0.62 9.45
2% 9

s HRIE/TEH/AIH 5 5.42 1.48 19.81
o GF/UWIHZ2E 34 2.06 0.83 5.13
o TE| = 2.58 0.93 7.18
o NIZH /XX = 1.50 0.41 5.52
o SEN/HMR s 0.65 0.15 2.80
525 1= 2.22 0.57 8.69
2% 10

 IQIE/TEH|/AIL 5 5.17 1.42 18.75
o HE/IOIZS 5 1.81 0.59 5.52
AESESHN 14 2.54 0.92 7.05
o MIAH|/E XA 14 1.57 0.43 5.75
o BEM/EAR = 0.70 0.17 2.96
24 14 2.16 0.55 8.43
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3) AT BA

(1) EX|AE 3HEM DO C=2MNM AF

HZAE ZXAE 3R Y Zo|A B 28 o2 A_5t0], W 719] =
AT BASH o8-S A5 Yot tEa-Ad(multicollinearity)S
golstt. &g 20 ARESE W0l HAMHAA|4x(variance inflation
factor; VIF)E ottt GutA o2 VIFZF 971 de A5 WoA g4
7le AL 1Yt AA A, AT S8 2, gE Hes BE 19
TS £AE Hol, tEEAAL EA5HA] 4= Aoz mstgch
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d do] S-St WhEel Shtl U BAES 5
shoith. AEE e SRS B4, 24 AT Ag A8 1S 19 o]
A3} vRo 2 Uieo] SRR AT SRR Ui ST B4, 24 A
Aol Gol7} 3541 ol4FQl Ao} vlgkel A9R e AT EHS 5
sheact

4 S B B4 Shdel L BAsHoR folat 2t
b e giskout, o4 shldwel s HlE/TRA/AY 19 ol4
w20 gi5to] OR 5.01(95% CI: 1.16-21.7), ¥/ZHAZE 19 o] 3o

th3ste] OR 3.36(95% CI: 1.43-7.88)0.2 utebyirh,

SATA/RZEH ATF BA/PZROE HrglS B AT FA/REE

oA HE 7} HEFoto] AP &3S %bﬂ 2 AREoHA] ¢kl BA 5k,

At B2/ 2o A= B/ A EF 19 o4 & disted OR 11.5(95%

Cl: 2.03-64.4), 94X/ 2T A= HRAE/ZHA/AY 1d ol =&
_(I_DI_

o] thdted OR 5.47(95% CI: 2.18-13.8)0] EAgH o=z

o] ST BAS 354 Hlwold HE/AHA/AY 149 o
o fetel OR 10305% CI: 1.71-61.7)01900%], olglel BAs 40
9% Fat depgeha 17] of s

T.
I
T
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V. 97 ETO): BN-GED o7

B V-31) si9ize 24

XICH

ZICH)

Jis, Jis,
e

OR 25% | 97.5% | OR | 2.5% | 97.5%
ok =24 (N = 520) oA (N = 1,305)
« HOIE/TEIM/AIH (11) | 2.85 0.75 10.76 | 5.01 116 21.74
o S/ui=e (19) 0.91 0.23 366 | 336 143 788
ESES 0.94 0.21 424 | 239 055 10.26
o M/ XA 2.14 0.47 9.78 | 458 073 2889
« SEN|/HAR 3.89 091 1666 | 029  0.01 1045
«Z34 0.35 0.03 485 | 347 032 3731
EIN QPNES At 2Rtz (N = 336) | REA/OZEZ (N = 1,489)
« HOIE/TER/AH (1) | 862 141 5277 | 547 218 13.68
o 2/utiZ2 (19) 11.45 2.03  64.40 157 069  3.62

Lt0]
* HRIE/ZEH/AY (1)
o 2/WtZ S (18)

o

2K

o MIZHI/ S XIH

SER/ENR

>

=
*cSE=

35A4 Ol (N = 922)

2.85 0.77 10.55
2.03 0.84 4.88
1.94 0.55 6.89
5.81 1.17 28.92
0.50 0.06 3.97
0.33 0.01 7.31

35A OI2F (N = 903)

10.28 1.71  61.73
2.94 0.81 10.60
1.17 0.21 6.50
1.06 0.19 5.94

2412 215 2711
2.57 0.22  30.68
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494 wdo] B W Aol WAL AT =F YI7o] TR
A%y W A JUet A=A /LAA, HAe/aEA/

o,
=2
o fr
H,
ro
[
~—
kU
S
)
~—
>

AU Qb S8R/ AAG Atolol A 242t mloj A4 (Pearson coefficient)
0.53, 0.612 YEtgon, 1¥ ol k& ¥4 Atolo= HIIE/I-A /A
o AAA/[GAA, HJE/ZBA/ A} S&A /A2 R AtolollA 22t 1o
& A A (Pearson coefficient) 0.43, 0.352 YEeERGTHIE V-1, 18
IV-2).

0e 494 B4E BANH 3L nge Faslel wsdes A5
2 o, gAY} 4E Aol 4] mEAGo] IS, W/EhTE} 2
E/FA

102



V. 97 ETO): BN-GED o7

0
(%)
28 .
«(\\'\\ 6‘?”\ &
s & P &

& ) PN

2 & P
C)O X N \‘b‘/

N G & ) >
S & Q:b(\ §° 2 i
o ) A\ &
¥ R O = 5
Bonding. | 1.00 0.8
0.6
Paints.Coating.Thinner. 1.00 | 0.53 | 0.61

0.4
Cleaner.Degreaser. 0.53  1.00 02
0
Cutting.Lubricant. 0.61 1.00 0.2
0.4

Metal. 1.00
0.6
Irregurlar_Work. 1.00 |08
#

[23 v-1] 2 =29 ALY Ha A0 Y2y

T
e
&
.Q \.
& B A
(\q kéb ‘\CJ'bQ 0{{-
QY QQ \\\Q‘ $
- P < g 7
Qé)\(\q -\'@. ‘b(\e' ‘&(\ \,‘b\~ @Cgk
P Q? o P 4 & ;
Bonding. | 1.00 | 0.47 0.8
0.6
Paints.Coating.Thinner. | 0.47 | 1.00 | 0.43
0.4
Cleaner.Degreaser. 0.43 1.00 02
0
Cutting.Lubricant. 1.00 0.2
0.4
Metal. 1.00
-0.6
Irregurlar_Work. 1.00 o8
-1

[28 v-2] 2P 29| 14 0|Y & B A0 A&
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05-

0.4-

Qutcome
o
w

0.2+

P

Sex

] 1 male
EI 2 Female

2 Ever-smoker

1Non-lsmoker
Smoking
[32 v-3] 2 4 A0je] BS=S
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V. GIT ZIH2): EA-CIED 917 }

Sex: 2 Female
1.00-
0.75-
(]
1S
o
L
=1
(@]
0.50 -
025-
0 5 10 15 20 25 0 5 10 15 20 25
Paint.Coating

Kl
o
e
of

[23 v-4] HIJIE/IER/AY LE712ta U/ HIT 5 7|22

‘Smoking: 1 Non-smoker ‘Smoking: 2 Ever-smoker
0.75
E Nonstandard.work.1yr
§ 1 Not exposed
8 0.50 - 2 Exposed
0.25-
1 Not e'xposed 2 Ex;;osed 1 Not elxposed 2 Ex;;osed
Paint.Coating.3yr

(2% Iv-5] BIIE/ZEM/AIL 3L0LY (=5 CI9} HY/TTHRS 101 =5
o5 AfOl2| TS
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(@) Ust QRHEN =F HIE 2 Ul

Y =30 e WFES Bt WHOE Auh ATWGY 1F v
82 AR WIS PHS AT 20079RE 20098714 3]
¥el FNAZYFRA ANAEE BEItel, FABY wFI W/ IR
w5 AT A Yol /I1Z0R Uol/4 BEastel vyt FWA%
Jorzste] BYL GHAOR HAHYY, BA-Y2T ATNH HYH k=
20 w4 Laolr] WEel, PA-UEE 47O LEFel ohh ke A0E
g 4 glow, HYHe MLt ojrt

A AR AAY /AR EE =EELS 4.1%, SFHEE =252 3.3%
olwj, HE7} AB7Iet FFEE LEEL 4.1%°]t}.

SO B/ I 2R =252 10.7%, SsHEd =&E2 9.3%°|H, A
27} Qg5 sEd w282 12.6%°]t).

279 U/ A2 2EES 2.4%, SIEE &5 1.8%0|H, AE
7b A7t seed 2EE2 2.0%C]t)

3IME FNAZIIRANA /22 F =552 5.2%, o&Ed =5
EL2 9.2%°]|tt.

f

3N FUAFIFRALE 7202 7S AHScIo] BETRE A
A, AT AR AAS] B/ TYEE 2 2L 0.53, SEHEY ¥
5 2L 0.470]8, RS} AW HEEA LBEL 0.570]ch
o) WYY 25 =SB 138, Ed R2E =3E
130009, ME7} A7l setEd BEe R2BL 1.760]ch
fzzo] W/Igan EFS 28O 03], SEHEY EEE EES
0.26015, ME7} AW seEd EZE3 =EES 0.280]),

i
=
RN

ro
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3. XM= A ZaK2): IHEM

D B vied 2=
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240 AHgStE ZF WG Aol Q1td IAE FET W, WA Hed
I Z(directed acyclic graph; DAG)E Argsto] BES A5 &4 9l
o A Eof TRE HE Abol9] I TAE FESHA W EAS
Fstalen, 7124 B2 1H6 Zr

ojzigt i7jEA HYPoJA= 8% =F M5 AP =10l AHA L
2 A ASSY o] He Ay A2 miriEe] AA8 E528 A
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2) WiAEA 23

WARAC] WS RO medflex WAAES AHRS], A @y @

(natural effect model)& £H3sl1 H|ESFZF HEAEHS 85 A

F_R
hol'
ol

rO

HAZ(imputation approach with the non-parametric bootstrap)2.&
Aottt A JAY &9 Has AE7F AP o|FA Ao HRIE/A
GA/A19 39 ol i%, s 94 &2 149 ol &2 AHYsily,

I‘

HRJAE/FRA/AH7F ed ©F4D fol= A3 ad= BF 5430
folatgon, by aike BE folehA] kkoy 90% = 1 R/ x
ol Higt 2 a2t Rl

AAA/EAA, A2HA, S8A /D4R 5 f718A19 BE AdY =2
o] =& Wl A 5y EFoAE AH iiﬂr—t— BT #

A 3, HRIE/ZBA/AUE iR ste 3 adts 2T A4S
Aoz ROttt
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110

(B V-33) Y =0 st 0j7HEA

T2 OR 2.5% 97.5%
HRIE/FEM/AU(E) ~ /22 (OH7H)
« XY 7 6.77 2.51 18.24
< MY 7t 1.05 0.95 1.17
HQIE/TEM/AL(E) - FHEH|(047H)
« XY 7 4.33 1.29 14.59
< Y 't 1.65 0.84 3.22
HIRIE/SYHM/AU(=E) ~ MAHI(OH7H)
« XY &1t 4.79 1.44 15.98
< 7P Jat 1.46 0.72 2.96
SN/ EMNR(EE) - HAE/ZEH/AHCHH)
RS- 1.06 0.09 12.92
Y &1t 2.52 1.07 5.92
HAM(=2) - HAE/ZLH/AIHCO7H)
< XY gt 2.41 0.80 7.24
- Y &1t 2.08 1.09 3.96
NIEH(eE) - HIIE/ZYHI/AEEHH)
« XY 7 2.03 0.57 7.24
< MY &t 2.61 1.18 5.80
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4. BR-TIEZ AT FTE): THI L By Mo

D71 A&

WA, B4R 2AAE JARNY 2T ALY IARAS AR H]
WolHE W, 2AF A AE JARANA Fo% =EHSY 95% A=
2, B3] Aol ¥ A yEhal, e=ne] FAsH {2j4do] tha Eoj
ot olygt Ait= B4 Hlo]o]A(statistical bias)oll &g Ao AYZtE]
o, 2R 22 gFEA0] o FEFQ Eger & 5 Sl

A s Wy AolY JITE BAE HESIALZ W, 552 A5t

i, B8 8AE HAE/ZHA/AUE AR 3t g R &
AT & & S0 HAE/Z-A/ AU B/ ndd e A= s
1 lo] ZZtof digte] HAgo] ot kg Wt

\r
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V. 97 ETO): BN-GED o7

B V-34) ZZ 23 HIZHE EX|AE 3|HEM

I OR 2.5% 97.5%
« LjO| 1.00 0.99 1.02
. N 0.37 0.12 1.15
- E013 1.30 0.76 2.24
c W F 0.64 0.50 0.81
o IjEIA 2.67 2.03 3.52
. oL bt 1.81 1.20 2.71
« HOIE/FEIR|/A|L 3.14 1.04 9.46
Tl =] 2.49 1.22 5.05
o A 2.56 0.90 7.32
o MIRH| /2RI 2.46 0.64 9.50
. QEHH|/RALS 1.91 0.74 4.94
e * 501 2.71 1.32 5.54
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( 3% BA-tEE AT ()

Case-
finding
algorithm

AL EHTE M T 0p £

sValidation for case-finding algorithm

Hazard eDesign for MS, NMOSD, ON cohort
ratio «X4 pB2| BEE 58t =4
estimation *Cox’s proportional hazard model

External validation
@ Case-control study
@ MS registry

Exposure assessment
(D JEM or CAREX
(@) Employment insurance

[22 v-1] WHOIE 24 o7 %7} Hso
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T v-1) g¥ OidEsts =

V. @t Z2aKQ): YH0lH

%M Y MY EX Mk

o= | o e W e e
2002 72 95 - - - - - -
2003 92 157 - - - - - -
2004 91 207 - - - - - -
2005 102 269 - - - - - -
2006 104 368 - - - - - -
2007 93 496 - - - - - -
2008 107 502 - - - - - -
2009 134 520 - - - - - -
2010 163 562 - - - - - -
2011 181 571 - - - - - -
2012 204 555 - - - - - -
2013 207 545 - - - - - -
2014 250 489 - - - - - 28
2015 316 420 - - 3 - - 144
2016 269 366 - 4 26 - 1 188
2017 96 317 14 6 43 15 90 249
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2. FUHZHY H{Ag 2HS flot CfHdB52 XN o

1) 2347 golo] hE dEd hIy A%E B TAR 4

EX
)
2

HOE A8, 2004-201797HA 24 A=d HPALE AFESHA
ot 200297} 2003490l Hx S TA AJHA B
z 349 T ACIARE HolH7F #RIFA] 35S 7Hsgol ARz

A LIskATE.

g 71l AEEe AR 79 74 A= S 83327, HiA| 7|&
|o19E W= 3,609H02 43.3% ¢Foltt. &9, ¥ 7|EH}

71225 ALE5t9E WET Brain MRI
= o A Z Z0F FASIAT. A HiA|
2 toy, thAdskse A

cDonald 7|1%&< wt=3s}#] 23}

)
i)
R
=
s
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N

D
Q0
N
fu
)
il
il
rUlO rl.E
o
_|>~_l,
o
o
0,
>
N
=

oA d¥ FEIL gle 118E Aokl 3,598 LR &
ShTh AA F4 LAYAY] F AP 36.964(£11.63)0
31AI(£11.28)0]3 oJAL 36.741(£11.87)2 ojAdo] tha
AlZro] Aol whet Hot Aol A FAlolv B2 FH
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V. 97 Z13) YeolE 7 |

o
2002-2017H 7] 16 2F FE A
2238 G35(Multiple sclerosis)2 ¢ | N = 11,352
SI0M 12| Ol 2l E= SH
=28 2 %t
EFENEENEY DR |
N = 8,702
oF4Y E= Bygoz
G36.0(Neuromyelitis optica)Z 12| 0|4
X2 E Hob2] L} AIMEM 3=
N = 7r922 IJEE I:Mj-l |--]-_}-o_|-E:“_ITE_H1.o
V274(Neuromyelitis optica)& 2= At
| @Brain MRI ZAHE 1312 % &2 7}, |
N = 3,980
LR CHUNZES BRE 249 B

OIE
=

ERVIETR:
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E V-2) tidgsts axtel gl wdRt
bl HAH 7IE1 He 7IE2 M9 7IZ 3 M
2004 688 539 490 140
2005 837 647 610 289
2006 769 617 579 337
2007 812 649 599 403
2008 645 551 508 338
2009 597 512 459 326
2010 584 498 451 290
2011 603 479 415 261
2012 469 367 311 200
2013 492 369 325 198
2014 512 411 359 240
2015 443 343 302 202
2016 468 369 336 211
2017 413 326 307 174
i 8332 6677 6051 3609
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( s -tz a7 (I

(B V-3) CIEYZsE aixpel oicd U ME 2hixp Yoy
A = (e meas) e (el
2004 62 32.9(+11.9) 78 37.2(+11.9)
2005 131 35.6(+10.2) 157 37.1(x11.5)
2006 152 37.6(+10.8) 185 36.6(+10.9)
2007 184 38.2(£11.7) 215 36.7(£12.1)
2008 138 36.8(+11.7) 197 37.3(+11.9)
2009 149 38.3(+10.5) 176 36.1(+11.5)
2010 128 36.9(+11.2) 162 37.4(+12.0)
2011 107 39.4(+12.1) 154 39.2(+11.7)
2012 80 37.1(+10.88) 119 36.6(+13.1)
2013 76 39.1(+10.8) 121 36.8(+12.1)
2014 96 37(+11.6) 144 36.7(+12.5)
2015 82 38.8(+11.7) 120 35.1(£11.8)
2016 92 35.5(+11.1) 119 35.2(+11.9)
2017 63 37.3(+10.9) 111 35.0(+10.7)
e 1540 37.3(+11.3) 2058 36.7(+11.9)
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2) R3S B4 9= ol%

ll

ThEA7ERE Bl HUe) FRe TEsH] AgelA G352 9
i 99 GRS ol8T BASE AmEE AT

20044 3299014 20174 1734902 A S/t E ol 95%
ol FARAL ol§3H: Ao et ST o]880] B Wolrt,

B V-4) U825 8X19| 92 0/8

s R} oIxt | e
2004 120 209 329 95.7
2005 231 355 586 971
2006 329 470 799 97.9
2007 416 579 995 98.5
2008 454 637 1091 98.0
2009 467 691 1158 98.4
2010 514 723 1237 98.0
2011 557 802 1359 98.0
2012 547 826 1373 97.4
2013 574 884 1458 97.2
2014 602 978 1580 97.3
2015 620 987 1607 96.5
2016 624 1044 1668 97.4
2017 640 1094 1734 97.3
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3. Cfarggst
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Pal
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10
s
1%
uE
E[in
H

AA SR 71 Ao w2 Ex 20174 7]& AA AL 3,980
g FolA ZEIF gle 14982 AYsta dAY A 7R 6851
(41.0%)2% 7 wda AZnESA7E 3078(18.4%)2 2 F& ©|qlth
ARt AFTEFAT 864%8(37.6%), AF7HARTL 57478 (25%) 02 LEL
et

247 422 285l A& 20042017974 4 WA % ol
& A7} gk 12492 AYY APIAASE 109350190 oIS A
2 Hx 349 28 AF A 1Y 44 BRAAT 0% 4 T

F &R 7|20 et Fx S HAAE FA 7] AE HE
A3}, A ZAoA HAA 294H(26.9%)C.2 714 woron WA
A8 A0] 1059 (9.6%)C.2 1 HE o]y}

W N

oA i o &

o du @
Joorok e

chibgAsHse] st Ak 19S Wwsh] 98] 20109 BAH A7
24} ARE AESET A FANE ERE, IS 1A 2%
58 AR Sof 0 AET9I00, oS AU 1P A NEZ &
wstsct,

Az % FEF AR/ Ak 20088 HYCR oA BRe 1 2
3 Jle A 9 A AR 719 (24.3%), 715 AE AZY 457
(15.4%), ARRE, AFE, 94, o8 L BAFH A2 319 (10.6%) &
ol AP A WAR 47h WO BRi e, ARH 2E 59 4

grlet BlE Az dol.

i
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wel A7 Azt gepd 4 9ok
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V. 97 Z13) YeolE 7 |

7H Xt

=&

Of X}

(B V-5) 2LALES 71 el M2 CHINZES Xt 4
Z4

K7 HIRt

N EhETN

395 (23.7%)
221 (13.2%)

251 (10.9%)

535 (23.3%)

646 (16.3%)

756 (19.1%)

Y7 AL 685 (41.0%) 574 (25%) 1259 (31.7%)
RYLIE LA 307 (18.4%) 864 (37.63) 1171 (29.5%)
Oz g oMt 48 (2.9%) 41 (1.8%) 89 (2.2%)
Oz g o{MItH& 14 (0.8%) 31 (1.4%) 45 (1.1%)

A

1670 (100%)

2296 (100%)

3966 (100%)
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(B V-6) 2004-20179 MUY FAIXL 2 ZAHIIAXL 5 55 WXl H]

EIYTTIPS

=8 SN} 4

(109t
A 59, U9 2 oy 0.23
B. T 5.36
C. Hx=¢ 7.54
D. ®7|7tA, 57| Y $EAY 5.52
E. 5k H7ISX2), Hamy @ sE=e 0.00
F. 749 4.37
G. ZOf 2 A 4.12
H. 24¢ 4.19
BEE IR 1.92
J. BN, G4 WAEN 2 HEAHAY 6.92
K 28 ¥ 2dg 6.98
L SEAM U olrfg 4.99
M. M2 3kst 2 7|&MHAY 5.61
N. AFRIAIMRIZ] U AFR|IAHIA LY 5.82
0. 22, 24 U AR HHH 4.28
P. WEAMHAN 4.37
Q. BAY U AIB|=ZX|AH|IAY 8.99
R. Oz, AZX 9 07} T MHAY 3.69
S. #8| 2 T, 22| U J|EF HQUMHIAY 5.74
T 71 U I8%= 9 22| 2REK| U2 XIHMEE 2.64
U. A & A=7|2 0
=2y 5.48

130



V. 97 Z13) YeolE 7 |

(B V-7) HZY =52 Credysts SMXL =2 EX
HxY s22 N

NEZE HEY 10 (3.4%)
MQHE HAY:0l=H2 12 (4.1%)
o2, oMMz U RIKE HEY 3 (1.0%)
TN, Tl U A REY 0 (0%)
20 U USHE HEYII2A 3 (1.0%)
o Z0| U ZOIHE HEY 6 (2.1%)
ol U 720K =AY 10 (3.4%)
FAA, KB U MOHHE HEY 4 (1.4%)
siBI2R U SIBINIE HAYCIE A 13 (4.5%)
oRg 28 U ooE HAY 0 (0%)
NOHE U ZAAERE HEY 8 (2.7%)
HiZ2% ZEHE HEY 5 (1.7%)
1% 24 HMEY 8 (2.7%)
ILI1BAZ MEL M L 717 MY 10 (3.4%)
HARE, ZBH, A 28 U SANH| HEY 31 (10.6%)
oz, MY, 7| L AH HEY 0 (0%)
HI|&H) HEY 7 (2.4%)
JIEF 714 2 A HEY 71 (24.3%)
NER Y EHUY HEY 28 (9.6%)
J|E 255 HEY 1 (3.8%)
e ESS 7 (2.4%)
JIEt HIE HEY 45 (15.4%)
A 292 (100%)
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( 3% BA-tEE AT ()

Final Model

Age { ]

Sex:Female -—

Smoking -To—

Edu:Lower *

Skin:White —_—
Obesety at young ——

Paint & Coating(3yr) @

Nonstandard worktime(1yr) . g

Bonding(ever) @

Cleaner & Degreaser(ever) 4

[ ]

Cutting oils & Lubricant(ever)

Female&Ever-Smoker L

0.0 2.5 5.0 75
Odds Ratios

10.0
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i)
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-t 2 AT TFH AFEA A5t A+ Hl
8 Hjo]o] A} HH Hio]o]AE HIEA] HESFo|of gt} oW At ZAifof A
T8 =& HRl HJAE/FYA/AIY SF7 §718A4 =& ®/adIF
2o tiet QAH|ZF APA Axfo] Blsto] oA Eow, AFSt o
H 24 QA 4k=E o], violojA9] 7HsAdE Kl

SAEA EPolA Al=F7te] ARtgre] #A UEhe FEoA = AE
HjoJoj AL}y YK Hjo]oj A7} ofd FA Hio]oj ATV} YRIY 7HEAdol At &
5], 2R 2AALYH IARA BFoA FAS dlwoll, £49] tiidol He=
Al(cell)oll F& 47} Hojx|= @ifo] LAY} o2t &4 Hio|o]AE 5
4~-Y|o]§| H}o]ojA(sparse-data bias)2tal o}, o] &

Q3 BlojojAd Fo® AYZHEtT

o,
_(:)__1_

1

A SollA SRS Y Yol S 31~324|2 9S4
S5(Amyotrophic lateral sclerosis; ALS)Q} &2 o2 w4 E A4
St W] SHAE "}0}/\1 (A =9 713 AA7E ddd oz Ao "z
Al A4 = HF4shs A& H}X]E}J_lx} AEZIE 28t #ZA
T3t ?_}X]»—TLIQ- TR 2 119 sfigsts Y k9 19 A7AE
S5tl7] Wizol, AR AP wEo] JFEe] AX= 109 oY
2 A7F i EEQth olEet Ao EAto] AX7| W&
A7 2AAY IAHRAS $YcHHE A2 LEFO QSiAE =87 A
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o Q7Y Whel AL BOW LASSO HAEA 5 EANAD Mg
Sotol We e Bge AN IFAL FaIE Wt
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=
ol
rE

| 9] wekdI HRIE/FHY
A /A= 5718419 S8 EX5rA AL, oo gt OR 3.14(95% CI:
1.04-9.46), 2/ 5o g OR 2.49(95% CI: 1.22-5.05)= 93839l

o FEstEcky 2 4 UX, AYAT A} gHHOT MAY 4+ Ak 5
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VI, ¢ B9l 3 A= W

stehEdof Iet AR ARV EQ] i SR A 240 B3 (&
V-17)& Boto] 5% Aot A&7 ABrtolA St s 2 25
2 9AEE Yoy, F8 k& W HRIE/IYA/AHA SR
9] =&Eo] MEZ ABIINA tha =4 S7IotATt. olgdt AikE HotE
off, 3EA}to] Eof tiste] HESHA SHSIIS B4 Hiolo A9 THeAd
AE o= Hrigk 4= Sl

ohah, 2] A9, gyt AFARY] =S50 30% FElE A YE
W] wizol ofo tigt Eo7t Hasith MErt ABIblA dELE ¥
SE0| ooy SAFEY T A= XWE} ol= AH Ho]ojAHTE
A QALE] oA G o] AAY &9 7137 A9 7, & 4
<9 A9 HlolojAo] o3t A 7hsAdo] AUt AMFAE HHESH] X
Ao| ofg} o]gFo] W2 AAS] 2 AAHE WHESHY7] Wil

Ty AR w2l Higt BrPF &R go] £E ALY Ad Al Y
19 Aoz ARtHo|itt= A 5= 15
Za BTG AoloA HIFEEHJT & Sk Qloh

olglof ttojel Ak A o] W2 ST BAL Bato] Bxp2 %
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Abstract

A Case-Control Study of Multiple Sclerosis(II)

Objectives:
For rare diseases with low incidence and prevalence, such as multiple

sclerosis, case-control studies are helpful to determine the difference in the
risk of occurrence depending on exposure.

Occupational factors investigated in the previous epidemiological studies
include shift work and organic solvents, but most have not established a
causal relationship.

Recently, applications for compensation for occupational accidents for rare
diseases such as multiple sclerosis are increasing. Identifying occupational
risk factors with a high risk of exposure in consideration of Korea's
working environment and racial characteristics 1s essential in terms of

compensation and preventing disease outbreaks.

Methods:
First, the occupational characteristics of multiple sclerosis in Korea were

analyzed. The occupational factors to be investigated were determined
according to the harmful factors, industry, occupation, and process. After
that, the evaluation method and evaluation unit by a factor will be reviewed.
The first control group confirmed the control exposure rate, and the study
design was modified. A case-control study was conducted on patients
confirmed as multiple sclerosis according to the 2017 revised diagnosis

criteria.
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Results:
A questionnaire tool for assessing occupational risk factor exposure was

confirmed, and a case-control study was conducted on patients diagnosed
with multiple sclerosis according to the revised diagnostic criteria in 2017.

A direct interview-type community—based paired case—control study was
designed and conducted, and exposure rates to occupational risk factors
were calculated in the patient group and the control group based on the
survey results on the control group.

An unconditional logistic regression model was established by analyzing
the results of 365 patients in the patient group and 1,460 in the control
group. Through this model, OR 3.14 (95% CI: 1.04-9.46) when exposed to
organic solvents such as paint/coating/thinner for three years or more, OR
249 (95% CI: 1.22-5.05)) when exposed to night/shift work for one year or
more, which was found to be more dangerous than the other cases.

We designed an algorithm that can search multiple sclerosis patients by
using the claims data of the National Health Insurance Corporation as big
data. Afterward, the medical use -characteristics of MS patients were
analyzed, the status of drug use was confirmed, and specific industries with
a high cumulative prevalence of MS patients were identified. It was slightly
higher in the health and manufacturing industries, and in the subcategory, it
was higher in the electronics manufacturing industry. In the future, these
studies should be interpreted in combination with the results of other

observational studies.
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Abstract W

Conclusions:

Shiftwork and exposure to chemicals are potentially occupational risk
factors for multiple sclerosis. When examining the patient-control studies
and the epidemiologic characteristics using big data, occupational factors,
rather than chemicals, may influence the onset of multiple sclerosis.

This study is significant because it proposed a good study design and
methodologies to confirm the causal association of occupational risk factors
for rare neurodegenerative diseases.

Although it is a sporadic disease, it was confirmed that conducting the
study could be increased by diversifying the evaluation method for the
exposure rate.

Based on this, it will be possible to activate follow—up studies on similar
diseases in the future, and it will be possible to verify the correlation of
risk factors to be studied statistically.

Through this study, the basis for judging the work relevance of domestic
industrial accident application cases can be presented, and based on this; it

will be possible to contribute to the establishment of preventive measures.
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