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273 8+ (amyotrophic lateral sclerosis,

] 310 o}(Shin et al., 2015).
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i, 4734 15

FTgk A 7IHE Ao st ALSS] ZAET
A= HI—I,ZQ} 2 (Traynor B, et al., 1999).

incidence per 100,000 Population
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Lo S B - -]
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WA AT o

Age (years)

,@"" &:@ 2 &

@ Females

S %&alas

[728 T1-1] Treland®] 1995-1997\d¢] dizdad A

(£*, Traynor B, et al.,

1999)
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Prevalence per 100,000 population

ﬁ -
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&

o oD gk D b @ P D A

Age {years)

(228 111-2] Ireland®] 19961 129 3149
(4], Traynor B, et al.,, 1999)

ALS?] #A1e QIFHE o7t Sl Aow vpotEm wgle] WAEo] of
22 mFoA e WelHTt s|addoA FasdrY &
olol A o W& Aoz vty x Qri(E I-1,2). F=A=7) 109 B T4 E
o] 7b4 Eolxl 829 (95% CI=50-127) °l%x, th&oz x9gdo] 609
(95%CI=4.3-82), o}d &A= 579 (95%CI=50-65) TolAULh. w7 F
AEo] G, ofrol FIFE iR & dAFdAEe £

(95%CI=1.6-2.4), T=°] 084 (95%CI=0.5-1.0) °]Ath.




i, AFAat 147

<¥ [M-1> ALS 97F 1098 3 ZAE(45—744), 1= 200005 QT8 T3}

Ireland 1995-1997 Prospective 6.4 51 5.7

US(WA) 1990-1995 Prospective 53 49 51 4361
Scotland 1989 Prospective 6.2 33 47 4.1-53
Italy, Northen 1995-1996 Prospective 55 40 47  41-54
Italy, Puglia 1998-1999 Prospective 50 26 38  32-44
Japan 1980-1989 Prospective 25 14 20 1.6-2.4
Finland 1976-1981 Retrospective 74 89 82 5'0;12'
US(MN) 1925-1987 Retrospective 7.1 6.0 66  45-96
Sweden, North 1696-1980 Retrospective 83 40 6.0 4.3-82
Canada 1978-1982 Retrospective 6.7 49 56 44-73
Norway 1978-1988 Retrospective 65 4.2 53 3.3-81
Libya 1980-1935 Retrospective 6.3 30 46 29-6.8
Denmark 1974-1986 Retrospective 50 36 4.2 3.1-57
US(TX) 1985-1988 Retrospective 34 32 33 2740
Estonia 1986-1995 Retrospective 47 20 33 17-56
Italy, Ferrara 1964-1982 Retrospective 38 2.0 28 1.4-5.1
Greece 1990-2003 Retrospective 31 1.8 24 15-37

Pre-1970, retrospective,
Israel 1969-1974 ] 31 1.6 23 1.7-30
post-1970, register

Italy, Sardinia 1965-1974 Retrospective 29 15 2.1 15-3.0
Italy, Florence 1967-1976 Retrospective 2.1 16 19 12-2.8
Italy, Turin 1971-1980 Retrospective 2.7 1.0 17 13-24
China 1989-1992 Retrospective 0.7 08 0.8 05-1.0

(Z4] : Simon Cronin et al., 2007)




<% [I-2> ALS9| JFE TS AME ATE

Us 1999-2001 H]I — Nonwhite 1.0 (09-1.1)
White 21 (20-2.2)
US 1992-1998 H]I — Hispanic 09 (0.8-1.1)

African American 1.1 (09-1.2)
Non-Hispanic White 2.0 (1.9-2.0)

Us 1973-1978 HI — Nonwhite 0.8 (0.7-0.9)
White 1.3 (1.2-1.4)
US(WA)  1990-1995 ABCK SV,Y Nonwhite 07 (00-20) 05 (0.0-19)
Overall 21 (1.3-29) 19 (1.1-27)
US(TX)  1985-1983 BCEI SWY Hispanic 1.3 (04-30) 0.1 (0.0-05)
African American 11 (05-22) 07 (03-14)
Non-Hispanic white 14 (1.0-19) 13 (09-1.7)
Hawaii 1952-1969 BE QV,Y Filipino 51 07-17.2) —
Japanse 1.1 (0.0-57) 05 (0.0-46)
White 0.8 (0.0-48) 04 (0.0-4.9)

(4 : Simon Cronin et al., 2007)

1-3).



m., AZa --19

<X [I-3> ALSS} #A" A%}

1 superoxide dismutase 1 (SOD1) 7V 9] 20%
2 ransactive response DNA-binding protein (TARDBP) V&4 9] 5%
3 fused in sarcoma (FUS) 7449l 5%
4 chromosome 9 open reading frame 72 (C9orf72) 7FEA42] 50%
5 angiogenin
6 ataxin—2
7 optineurin
8 profiling-1
9 ubiquilin-2
10 valosin containing protein (VCP)
11  VAMP-associated protein type B (VAPB)
A ALSE AFels ddos & dTelA & Aol yoli ALSY
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uH I Fdol A ALSY SR stuR A 9len, 53 &
< TR ZZEATE FlA A FAATE, o]dY FAAF, F SV,
T AT Tol EF ALS IHI Aol dE AeE d#A Ut Wang
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some UMN sings rostral to the LMN signs

LMN signs defined by electromyography in
UMN and LMN signs in three regions

UMN signs in at least two regions, or
UMN and LMN signs in two regions with
no UMN signs rostral to LMN signs
UMN signs in one or more regions and
UMN and LMN signs in two regions with

at least two regions

ALS, amyotrophic lateral sclerosis; UMN, upper motor neuron; LMN, lower
motor neuron.

Laboratory-supported probable ALS

Clinically possible ALS
Clinically probable ALS

Clinically definite ALS
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ol A ALSY PRI OE TEE (H, T2
cyanobacteruim™ BMAA, ¥, A7, & AEs 5 Fo] Ay
AN 2 FolA FFeFo] 7 Bol AFHAE AFaddolgl)

1) 5%

Valerir McGuire 5(1997)°] 9lst A+ 7P 2 AAE dA-tx=a A7
2 Hr7ga ¢led, v western Washington®] 370 vFEolA 1990d =5
19949744 g 17489 72k d3ke §3 d2T 3MBWeR w9 3
SHEA, 7184, 8% ==9& 7x3kd AEA 93 A= A7t
SHY 4% G dEE vuE XEEd =237hE AAEsien
Agricultural Chemical®] ALS 24 OR (95% CI) 2 20 (1.1-35) foH, ¢
Zao] A4k o]Ae] Agricultural Chemical®] ALS 2 OR (95% CI) < 2.8

(1.3-6.1) °]3Att.
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T wEo] ALS el #E mERRAR ol A YsEd 2 F
]Fo17 Angela M. Malek(2012)¢] B¢l w2, 2011 59749
A 6719 =] i WErEAs AAE A T =59 ALS
OR(95% CD)-& 1.83(1.36-2.61)°11th. ohet A% Fofgel o
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1.44(1.22-1.70)e191 2™ F&EAFY OR(95% CD2 1.25(0.84-1.87)0] 31t} 9]

ATAE 7H =Feol FE EEFo yeghe degEAde “‘Ew @A
(publication hiasd)”< $iith.

Freya Kamel &(2012)] <3 nulsr IOWAS %Y FIIEQ
AHS(Agricultural Health Study)¢] 1993-1997¢] ZA¥}¢} 201149 128704 A
sto] MAe g/l =E& sl RE FRE TIE FF =F R
o] dEF E AR o WEEAS F5T. AHSE TeeA] g
70 G-tz ATolM FeF AAel g3 OR(95% CD-E 2.2(1.5-3.3), 771
o Sz A7 1719 ZIE AT bld OR95% CDS 1.9(1.1-3.1),
A9 FA-tERT d79 AHSES TS F e IS E Oﬂ—?oﬂ o g
OR(%% CD< 18(1.2-28)°l0em F 79 ZSE AFoAE Fodt AHA
o] #AHA GYtHaY 5). ASHS A A=A #7944, mﬂg;o}z,
1

24, FTA IF EF 1£ 95 OR# ooy Ao E fosiAe &




Reference
Deapen et al 1986 }
Savatierri et al 1990 |
Gunmarsson et al 1852 i " {
Chancelior et 2l 1893
McGuire et al 1997 .
fhorahan et al 2006
Bomvicini 2t af 2040
Weisskopf etal 2009 froed e

Present study } Lo {
Published case.control studies
Al published studies

including present study

[

e e =
Reiative Rigk

(% 11-3] A3 5 &) et ALS P =9] Hehey Az

(4 : Freya Kamel, et al., 2012)

<¥ T11-6> AHS cohort 1993-20109] 7159 &F 28 AM43} ALS

2]

InsecticidesC 29 73 58,476 70 1.3 0.6 2.9

Organochlorines 18 46 26,136 32 1.6 0.8 3.5
Organophosphates 22 55 51,713 62 0.8 0.4 1.7
Carbamates 18 45 41,721 50 0.8 0.4 1.5
Pyrethroids 6 15 12,471 15 14 0.6 3.4
Herbicides 30 75 60,709 73 1.6 0.7 3.7
Fungicides 9 23 19,544 24 1.0 0.4 2.2
Fumigants 9 23 12,111 15 1.8 0.8 3.9

Organochlorines: aldrin, chlordane, DDT, dieldrin, heptachlor, lindane, toxaphene; organophosphates:
chlorpyrifos, coumaphos, diazinon, dichlorvos, fonofos, malathion, parathion, phorate, terbufos,



trichlorfon; carbamates: aldicarb, carbaryl, carbofuran; pyrethroids: permethrin used on crops or animals
(asked separately); herbicides: 2,4-D,
2,4,5-T, 2,4,5-TP, alachlor, atrazine, butylate, chloromuron-ethyl, cyanazine, dicamba, EPTC, glyphosate,
imazethapyr, metolachlor, metrobuzin, paraquat, pendamethylin, petroleum oil, trifluralin; fungicides:
benomyl, captan, chlorothalonil, metalaxyl, maneb/mancozeb, ziram; fumigants: aluminum phosphide,
garbon disulfide/carbon tetrachloride, ethylene dibromide; methyl bromide.

All models include age and gender.

Some participants reported use of more than one type of insecticide so numbers for the
chemical subgroups do not sum to the total.

Yu Yu 5(2014)e &g w=9 wAZF giste] MY 7)Hk Sx-g & o
dre 66t 4, AEe #HAY] ot txats FAF AT ‘AL H]
2 & 10-30d77sHs A$ OR(95% CDE 2.97(1.01-876), “FA 304 7+ A
A4 FoF =F"9] OR(95% CD< 6.95(1.23-39.1) 0] ATHE TI-7).

<X [I-7> vAZFEEY 7 six—dj 27 A 2

[‘

Education & high school 0.05 (0.01 - 0.36)== 0.07 (0.01 - 0.44)== 0.10 (0.02 - 0.55)== 0.08 (0.01 - 0.46)
Cigarette pack per day# 074 (0.34 - 1.64) 069 (0.32-148) 0.82 (042 -159) 063 (032-1.27)
Low activity intensity 146 (0.22-9.61) 140 (0.24 - 8.25) 125 (022-7.22) 1.13 (0.21 -6.05)
Medium activity intensity 046 (0.06 - 361) 049 (0.07 - 352) 046 (0.07-3.33) 0.39 (0.06 -2.71)
High activity intensity 593 (0.33-933) 626 (0.44-896 503 (0.38-67.4) 522 (0.38-719)
Using fertilizer to treat gardens 297 (081 -109)* 244 (0.73-817) 297 (101 - 8.76)+ 243 (0.72-823)
Living near industry/sewage

1.16 (041 -3.30) 115 (040-328) 1.87 (069 -5.11) 2.25 (069 -7.27)
treatment plant/farm
Occupational exposure to metal 476 (0.39-58.8) 204 (0.27-15.3) 0.69 (0.10 - 4.84) 0.78 (0.12 - 5.08)
Occupational exposure to pesticide 695 (1.23 - 39.1)sx 264 (047-148) 266 (047 -149) 0.38 (0.12 - 6.69)
Occupational exposure to pesticide 695 (1.23 - 39.1)sx 264 (047-148) 266 (047-149) 038 (0.12 - 6.69)
Occupational exposure to

! 047 (0.06 - 3.77) 154 (0.29-812) 1.94 (0.37 - 10.2) 444 (0.69 - 28.4)

dust/fibers/fumes or gas
Occupational exposure to

125 (0.35 - 4.47) 173 (0.37-814) 1.73 (0.46 - 6.50) 1.96 (0.37 - 10.3)
radiation
# p<0.1;

=%, p<0.05; OR, odds ratio.

“Cigarette packs per day is a continuous variable.
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Nadia A. 5(2009)l °¢t setEd¥ Fasd wZol o ALSY FAd=

L2AEY 2AFEES Exposure Assessment(EA) score®  #F3FITHE
II-8). ol& ALSS| @Ap-ulz A7 AAel slo] nejsiof & £Ho= g
Aot =3 HEY @A wel Armon’s classification system2Z Level I
VE %3931 VE uncontrolled data® #H7}slo] A|¢8}4a, EA HAFE
rahstel 23 10719 wiel dst¥ Fok=ES ALS A
o] gilon AEd =& f2EE F MI-97 2t
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' 'Sélf—feporbedv eprsure ' (Hospital-based) base*control
1 Registry job history Industrial cohort Uninformative
Self-reported job history Industrial cohort

Self-reported job history

Self-reported job history and task
(Hospital-based) case-control  Findings not

2 Environmental monitoring single
Community-based cohort completely valid

occasion

Biomonitoring single occasion

Findings valid, but
Industrial cohort

3 Company job history not
Nested case-control
agent—specific

Job Exposure Matrix (JEM)
(Hospital-based) case-control

Case-by-case assessment by expert(s)
Community-based cohort Findings are valid

4 Biomonitoring repeated occasions
Industrial cohort and agent-specific

Environmental monitoring repeated
Nested case-control

occasions
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A+E (by Nadia A. Sutedja et al.

e deledat FES m20] ALS U] A
, 2009)

A. Chemical agents

Case~control

McGuire 1997 (10) 174 348 111 4
Register case-control®

Gait 2003 (13) 22 206 v 4
Register cohor®

Burns 2001 (27) 19 6760 v 4

Lewis 2000 (16) 19 34560 I\Y% 3

Park 2005 (10) 6347 2501541 v 4

Steenland 2006 (14) 11 16906 v 4

Welp 1996 (15) 7 35443 I\Y% 4

B. Metals

Case~control

McGuire 1997 (10) 174 348 1II 4
Register case-control®

Gait 2003 (13) 22 206 v 4
Register cohorta

Vinceti 2000 (12) 3 2065 I\% 4

* Industrial cohorts were used in Lewis 2000, Steenland 2006, Welp 1996; Open population cohorts were used in Park 2005,

and Vinceti 2000.

® Nested case-control within industrial cohort was applied in Gait 2003

Nadia A. Sutedja 52009, A)ell <]l

aFg
AAEE T 23+ 2 HI-4el AAskdth

r°*‘
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 Metnls {Gait 2003}

CHEMICALS

A) Organic sodents

seting ohvents o oo
Clestiing solvents or degrensers VeGuite 1997)
Meaio?

Aleohols o ketenas (McGitige 1997

Bisszene and atier syomatic idmcarbans
Banzens. tolien or xylene deGuire 1957
Beuzenc (Park 2005

sty feGuire 197

Syrenc (Welp 192

PCB-exposed workers (Swerbind 2006)

ols {McGuise 1947}

t vamich oy stain (MeGuire 9973

Soivent-based ks or dyes
Sobvet-rsed frks or dyes (MeGuire 1997

s, s o contizs

MeGuire 1997}

Solvents 1.e.¢.
Other sofvents (MeGuive 19973

s (Gait 2003
Salvents (MeGuire 1997
Solvems {Park; 2005,

1) Ocenpations posentally exposed 10 sofvents

Otte s
Orer presticides MeGuire 1957)

Grite 1997)
s (Park 20053
s

Agrisulussl chemicals MeGu

irs
rss (MeCiire 1987}

Fersi

D) Geeupations potentially exposed 6 pesticides

faavn refated RGO acoupationsl codes (Park 2008}

EyOther

layess of a petrwdermn cornpay {Lasvis 20}
of lubricatng oils {MeGuiz 1997}

o 1007)
(McGuire 199T)
Plastic
Dlastic fimes or sesizs McGuire 1997

METALS

P (MaGuwre 1927}

Hy MelGuire 1957}

Al MeGuise 1997}

MeGiite 1997)
Ma (McGuise 1997}

et

i (Vineats 2000}

Merals noc.
Onhies metals cGnise 19
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s deo® ALSY YA dacez AF AFe] HE ALczZE
o] 9t} ¥ Ming-Dong 5(2014)°] 9709 SA-tz2F ATE 7t 53
g HEREA A H =2 ALS I e dist summary OR(95% CI)e]
1.81(1.39-2.30) 01 eH T4 =29 49 FA-dzT AF9 summary
OR(9%5% CD< 213(1.33-342)°]1th. A3 98 5& E@:} 5709 -tz

T ATt 2709 ZSE AFA o =F9 ALS #W €9 summary
OR(95% CI)<> 141(1.21-1.65)°1%th ¢ =& ALS ]Oq AI=(AR)E 5%

AT g 1I-5).

Didds Ratio Odds Ratio
Study or Subgroup  loglDdds Ratiol 5E Weight 1V, Random, 95% 01 I, Random, 95% 1
Binazei 2009 0.4B8347 {.235528 11.8% 1.80{1.01, 2.53] e
Fang 2010 0.414973 01548 26.8% 1.51 [1.437, 2.05) =
Feyohling 2003 020412 025084 B.5% 1.2310.74, 2.04] b L
Gunnarsson 1842 1568202 0431364 35% 1.77[0.78,4.11] pe—
Malek 2013 0.562293 0176081 207% 1.75{1.24, 2.48] o
Park 2005 ~(116048 075955 1% 083048, 377 e
Gureshi 2008 0093422 01549 2B48% 1.10{0.81,1.49] e
Total (85% Ch 100.0% 1411021, 188] %
Heterngeneily: Taw® = 0.00, Chi*= 567, df= 6 {P = 048), F= 0% ‘&m 0 P ——

Testfar overall sffect Z= 420 < 00801 Favours corfirel Favours AL8

(719 T11-5] Fe] ALS ¥4 9= vel2a] 25

4) Adlg

Ay =29 g o AR=d Vinceti, M 5o 93 Italye] Reggio
Emiliax| 9] AHF % 7} =2 A9 51828 Aoz 9d 7+ (1986~
199%5) ZAMeE A3, 4%o] ALS #x7F #AHGEY 5dd =E2dH F$9




SIR(%% CD< 422 (1.15-10.80) o]$ieH, 1149t =29 459 SIR (95%
CD < 890 (2.43-22.79) ©]t}.

5) AR

Ta4Y 5 9o ALSY HF8RIoE Ao AFHIL vk FAF
3 A7)l g mEHEA o) 91%lEd Hongjie Zhou %(2012)011 o) 2012
d 49714 PubMedS 3] AMs ATl 93 AAT AoZ Ao
AR 1770 =EoA ELF-EMF x=%¢ OR(%% CD 1.29 (1.02-1.62) 32
o FA-gxg ATFEINAE 139 (1.05-1.84) ooy IIZE Atore
116 (0.80-1.69) & Aol UAAR FolstA= FATHH TI-6).



Study o
D RR {95% C1) Weight
E«ﬁﬁ&-ﬁi&ﬁii’ﬁi

Deapen 1986
Gunnarsson 1004
Gunnanson 1982

3.80 {1.40, 13.00) 3.27
150{0D00, 260) 816
6.70 (1,00, 3210) 1.55

Strickland 19068 3 8.00 (0.9, 7200 1.01
Davanipour 1087 2301080, 680 355
Savitz 19682 130 (410, 1.60) 1328
Mooran 2002 0.7710.87,1.59) 587
Park 2005 0.94 .73, 1.20) 1242
Fang 2009 1404090, 230} 9.03
Subtotal (-squared = §7.0%. p=0.015) 1.89(1.05,1.84) 5818
ot

Savitz 19980 120 (050, 3.00) 4.50
dohansen 2000 166 {0.28, 8583 182
Feychting 2003 070060, 100) 1232
Hakansson 2003 216 {104, 4.668) 554
Welsskopf 2005 0.99 {049, 199} 615
Roosli 2007 232{070,773) 290
Sorahan 2007 145 {060, 3.558) 4585
Parlett 2011 0.98 (0,35, 250y 428

Bublntal (-suuared = 46.8%, p=0.0688) 115 {0.80, .69y 41.87

Overall (I-squared = 58.9%, p = 0.001} 1.20{1.02,162) 100.00

¥
NOTE: Weights are from random effects analygig

i o
A 115

[1% 1I1-6] ELF-EMFx=Z9| ¢

=
=
i
ok,
lo,
X,
Auj
M
1
iR
H

6) 1% 7Fs AU

ALS? AE =ole BA AT d¢ d+E°] AUATh Lars-Gunnar
Gunnarsson 5 (1992)° &k A}-thz= ATollA 1990 central® southern
Sweden®| 92 #HE 4T ZAH H7]1FS Mantel-Haenzel OR(95% CDE
6.7(1.0-32.1), &3 A AF&-< MHOR(9% CI)<2 35(0.9-13.1)0]91om f-2 2o




34-QHEIYNZYY YA T A2
2L, f718A wFo] @ dAe 5F =gl dig MHORG% CD=
15.6(2.8-87.0)°1 A HHE TI-10).

¥ IM1-10> HFE =20l o3 ALS 4] 4
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o

Fang Fang $(2009)¢ ¢]sbd 1993-1996 &<+ New EnglandellA]
olo thgl 25399 dxTE HFoR
J o

s

B
ki

Physical actors:

Electricity work 36 + 6.7 4 (1.0-32.1)
Electromagnetic fields - 2.1 - 0.6 4 (0.2-2.0)
Shocks from low current 4.1 1.0 0.7 1.2 12 (05-2.8)
Shocks form heavy current 06 0.8 09 0.8 4 (0.2-21
Vibrations 09 1.1 08 1.0 28 (05-1.9)
Chemical agents

Alcohol - 2.7 13 1.3 3 (0.2-6.6)
Aromatic hydrocarbons 1.8 09 32 1.7 14 (0.8-3.8)
Mixed volatile hydrocarbons 05 09 09 08 11 (0.4-1.8)
Halogenated hydrocarbons 17 08 - 0.7 4 (0.2-2.5)
Petrol 25 1.3 1.0 14 15 (0.7-3.0)
Any solvents 32 1.1 09 1.3 30 (0.7-2.5)
Pesticides and insecticides 2.8 + - 1.1 3 (05-5.3)
Impregnating agents 42 13 6.1 35 5 (0.9-13.1)
Aluminium 09 1.3 - 09 3 (0.2-39)
Lead - 39 + 2.8 6 (0.7-9.2)
Mercury - 0

Manganase - 0.6 - 04 1 (0.01-3.2)
Welding 6.2 29 39 3.7 8 (1.1-13.0)
Any heavy metal (iron included) 17 2.0 1.1 1.6 10 (0.7-39)
Any chemical agent 24 1.4 0.7 1.1 34 (06-2.2)

Biological agents:
Handing of any animal at work 35 2.0 0.3 12 13 (0.5-2.6)

sk ALS 1094 ¢ a2t
T4 AXYe ORBY% CDE 2.9(1.2-7.2)%

&
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OR(95% CI)< 35(1.2-105) ¥ TH3E I-11).

% [I-11> 343 ALSa9] 9d=

Executive, administrative, and managerial 25 0.9 (05-1.5)
Management related 6 04 (0.2-1.1)
Engineers, architects, and surveyors 37 1.1 (0.7-1.9)
Technician and related support 8 05 (0.2-1.1)
Sales 27 1.0 (06-17)
Administrative support, including clerical 42 14 (09-24)
Private household 2 05 (0.1 -2.7)
Protective service 6 1.3 (0.4-3.8)
Service, excluding household or protective 8 0.3 (0.1-0.7)
Farming, forestry, and fishing 6 3 1.0 (02-42)
Mechanics and repairers 19 14 1.6 (0.7-34)
Construction trades 13 14 25 (1.0-58)
Precision production 21 19 2.2 (1.1-44)
Plant and system operators 1 0 -

Machine operators, assemblers, and inspectors 38 18 08 (04-16)
Transportation and material moving 16 14 1.9 (09-43)
Handlers, equipment cleaners, helpers, and laborers 21 8 0.7 (0.3-1.6)

Nadia A. Sutedja (2009, B)ol &gt $4L 12709 HA=EE AL
HodT BHEEY oldAez deHE A

ALSY] AFAPT LR Foah 8, FEAF, WAL BHL, ANF, 29
T AASATHE T-12).




2223 Veterinarians* 2 2 0 0
3133 Medical equipment operators 1 1 1 0
3152 Safety, health inspectors 2 1 0 0
3225  Dental assistants 2 1 0 0
3475 Athletes, sports persons, etc. 3 3 0 0
5121  Housekeepers and others 2 0 0 0
5123 Waiters, waitresses and bartenders 1 0 1 0
5141 iifidressers, barbers, beauticians, 9 9 0 0
7212 Welders and flamecutters 0 0 2 1
8161 Power-production plant operatorss 2 2 0 0
9211  Farmhands and labourers 2 1 0 0
0 Armed forces# 2 2 1 0

* Candidate occupational risk factors resulting from vote-counting. Risk Est.: risk ratio estimate Ass: association. Various association
measures were reported: Odds ratio (OR), Mortality risk ratio (MRR), Proportionate mortality ratio (PMR) Interpretation: A risk estimate
]1.5 or 50.67 was reported for ‘Veterinarians’ (ISCO code 2222) in two analyses. Two reports of association measure ofl.5 (a positive
association) were identified: in two of these reports a p-valueB0.05 was identified and findings were considered statistically significant. 0
reports of an association measure ofB0.67 (a negative association) was identified: in O of these reports a p-valueB0.05 was identified

Nadia A. Sutedja 5(2007)° 254 2001~2005 &<t vE=e] 33 9=
1ol ALSE ek Bk 364 3o} 3028 xS udez Stz
T ATE P, FYTFOE “craft and related trade worker”2] OR(95% CI)o]
84 (L0-70.1) °]ATHE MI-13).



Total group

Smoking
Current 78 (22) 54 (14) 1.7 (1.1~ 286) 0.017 1.6 (1.0-25) 0.04%
Former 146 (42) 174 (46) 1.0 (0.7~ 1.4) 0.95 1.0 (0.7-1.4) 0.9
Never 128 (36) 151 (40) 1.0 1.0
Educational level
Elementary  school 46 (13 21 (D 22 (12-38) 0.01F 1.8 (0.9-36) 0.1
High  school 237 (66) 264 (68) 1.1 (08-1.6) 0.5 1.0 (0.7 - 1.6) 0.9
College/university) 73 (21 ég) 1.0 1.0
Men only n=229 n=228
ISCO major  group
0 Armed forces 4.(2) 5 (2) 0.9 (0.2-35) 0.8 0.8 (0.2-3.4) 0.8
1 Legislators, senior officials and iye
managers 44 (20) 48 (22) 1.0 1.0
2 Professionals 35 (16) 41 (18) 0.9 (05-1.7) 0.8 1.0 (05-1.9) 0.96
3 Technicians and associate Py o - g a_19
professionals 23 (10 38 (U7 07 (03-13) 0.2 0.6 (0.3-12) 0.1
4 Clerks 24 (11) 19 (9) 1.4 (0.7-2.9) 0.4 1.1 (05-2.4) 0.8
5 Service workers and shop and ~ - _
market sales workers 9 (4) 14 (6} 07 (03-1.8) 0.5 07 (02-17D 04
6 Skilled agricultural and fishery ~ _
Wworkers 10 (®) 9 (4 1.2 (05-3.3) 0.7 0.9 (03-25) 0.8
7 Craft and related trades workers 46 (21) 33 (15) 15 (0.8-2.8) 0.2 1.1 (0.1-21) 0.8
8 Plant and machine operators B _
and  assemblers 20 (9) 12 (5) 1.8 (0.8-4.1) 0.2 15 (06-37 0.4
9 Elementary cccupations 6 (3 4 (2) 1.6 (04-6.2) 0.5 1.0 (02-42) 0.98
Women only n=135 n=164
ISCO major  group
0 Armed forces 0O 0 (O
1 Legislators, senior officials and 7 (6) 6 (4) 12 0.4-39) 07 13 (04-43) 07
managers - ) o . ) : - ‘
2 Professionals 21 D 35 (22) 0.6 (03-1.3) 0.2 0.7 (03-1.5) 0.3
3 Technicians and associate B . = ~
professionals 7 (6 19 (12) 04 (0.1-1.0) 0.1 04 (0.1-1.D 0.1
4 Clerks 24 (20) 42 (27) 06 (03-1.2) 0.1 0.6 (0.3-1.2) 0.1
5 Service workers and shop and . .
market sales workers 41 (34) 43 (28 1.0 1.0
6 Skilled agricultural and fishery _ ~
workers 2 (2) 3 (2 0.7 (0.1 - 4.4) 0.7 11 (0.1-89) 0.9
7 Craft and related trades workers 8 (7 1 84 (1.0 -70.1) 0.05% 6.2 (0.7 - 55.0) 0.1
8 Plant and machine operators _ B
and  assemblers 11 1D 1.0 (0.1-17.3) 0.97 1.3 (0.1-21.3) 0.9
9 Elementary occupations 11 (9) 6 (4) 1.9 (0.7-57 0.2 16 (0.5-4.9) 04

Information on smoking habits was missing in 12 patients and 13 controls; level of education was missing in 6 patients and 6
controls; data on longest occupation were missing in 21 patients and 13 controls. In men: information on smoking habits was missing
in 8 patients and 8 controls; level of education was missing in 4 patients and 5 controls; data on longest occupation were missing in 8
patients and 5 controls. In women: information on smoking habits was missing in 4 patients and 5 controls; level of education was
missing in 2 patients and 1 control; data on longest occupation were missing in 13 patients and 8 controls.

:Como%%ted by logistic regression adjusting for age, smoking, level of education, and ISCO major group.

p 0.05.
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Lorene M. Nelson(2000) 5ol ¢%F 1990-1994\d, western Washington®] 3
A wke 161 @9 FAYAS gy RIEE ddeE g Fx-vixd 4
Tl A Ever smoker OR(95% CI)-2 2.0(1.3-3.2), Current smoker OR(95% CI)
35(1.9-6.4), Former smoker OR(95% CI)& 15(0.9-24)0]em ALS riske
FTA7 FAFel wet S8k

Nadia A. Sutedja 5(2007)2 2001~20051d dE=e] 33 B ALS
2 A% we B4 36493 oz 3ege Bz ATdd aA §4
A+l OR(95% CDS 1.7(1.1-2.6)= ¥ argh v} QIth(iE MI-13).

Gallo =(2009)2 European Prospective Investigation into Cancer and
Nutrition (EPIC) ] 517,800 FZECA 4591325 JdS #&stdch 1 4
I ALSZE 1189 o] A1gstded dA <429 HR(95% CDE 1.89(1.14-3.14),
o]d FAXY HR(B% CDE 148(094-232), 33d ol Fd& g Age
HR(%% CDE 216(1.35-353)= Rttt 5 ¥ 7|7k ALS risk 4%
Aol AN
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7109 ALSY| HgaRlomE AEd A%, ojuye] volrl 204 o]s)
oAU 454 o), TATE] o] Zpol7t 64 ©]d A To] RaE )

Adriano Chio 5(2005)°l 9J3F 1970-2001 &<t ool da} &7 Agee
SEIAME 137,078 IdS #E A3 589 S E Iiskh H LA
He 4344 em, overall SMR(95% CD- 652.1-15.1)ch A7)zt
ALSS 92 F-wh& BATE SISl ol AEg SAEE] ALSY 38
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Fang Fang GS(2008)5°l <3 dA7oxs 299  1987-20059]
Multi-Generation Register T3 EE &89 =t 768742 3xp7} #AE5 L
M dEzee 152 AAVIE sk ojuye] Al 204 olEel A9

A A9 OR(%% CDel 1.7(1.1-2.4)°]
Ak A HA FAE 64 o]F Hold H92 OR(%% CD2 1.8(1.2-2.7)°]
ATt

o

] ?ﬂ?ﬂlﬂ AR Hoe
A FHFde 7R AHQle] 8739 FFer dHse AR oAAXI rHE
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(Occupational ~ Exposures and  Amyotrophic  Lateral  Sclerosis: A

ok

population-based Case-Control Study)

Valerie McGuire 5(1997)el ]38 w5 A5 I & (western Washington)*]
Aol A 1748 9 SAbs) 34899 tlxwre] 718 & AAE @A gR2F dF
=9 shtz H{rpga gt o] A& m=e 983]|Ql “American Journal
of Epidemiology”®l 7HA= At #AbatS 199055 1994@7kA] Al 7 o)A}

AA Mz e ALSE AAHANL, 4 AH(EHA)o]l WA dE2ers 72
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D % (Metals)
AdZnF(AD), F=ECD), ZECr), 9EPbh), F AEo
A

(Lead-content paint), W7HMn), <Hg), 7% 3 T FMetal dust or

st TR

ke

T

fumes), &8 B2 £ F(welding dust and fumes), 71E}F F<(other metals)

#7164 (Solvents)

A 2A (adhesives), E= T+ FHA(glues or coatings); EF F& AE
F(alcohols or ketones); #WlAl(benzene), EFA S A A(toluene, or
xylene); AAHr T &F-(cutting or lubricating oils); A3 &4 & ©X]
Al(cleaning solvents or degreasers); ¢ 3@ & F(leaded gasoline
fumes), 7141 9 & (machine fuels); HSIE, Y2 & (paint, varnish, or stain);
# = (phenols); Z#+2€ F T X (plastic fumes or resins); F7184 9=
T YE(solvent-based Inks or dyes); 2~E|@(styrene); 71EF ++7]&A (other

solvents)

@ wd# 3852 (Agricultural chemicals)
1] & (fertilizer)
%K (pesticides) : 27 A (fungicides), Az A (herbicides), 4% (insecticid

es), 7|EHothers)
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among others)), L8559 &3 (drinking water source)E FAFSIY 47
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. e 147 (615)
14 92 (385)

500 W] 58 (24.3)

o1 50th 72 (30.1)
607 74 (31)

700 o)A 35 (146)

s o 230 (96.2)
b 9 (38

=% o]5 78 (32.6)

# F st A= 84 (35.1)
2dA g o] 77 (32.2)

e 114 (477)

T4 BA A 87 (36.4)
A4 EA 37 (155)

OZ . 72 (30.1)
wr b 9. 167 (69.9)

FATe] A Ax=e oF 167%7F 20160 =0 Add Alslojglen 20114

ol AuE A= 27
(322%)E 7V wokom,
4(105%), 20113 20129 0] 247 109 (4.2%) o]
Y& 500 Hgkell Al 600 Alel7h 26-28%= 2 Z

o] 347 (142%) % 714 Adrh

Holgith AddEE 201544 Fdd Aot 777
2014 457(18.8%), 201611 40%(16.7%), 2013 25
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A

a13)

27
2011 8 (564) 2 (2.2) 10 (4.2)
2012 5 (34) 5 (5.4) 10 (4.2)
A A= 20134 14 (9.5) 11 (12.0) 25 (10.5)
2014 29 (19.7) 16 (17.4) 45 (18.8)
2015 50 (34) 27 (29.3) 77 (32.2)
2016+ 22 (14.9) 18 (19.6) 40 (16.7)
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70t) o] 19 (129) 15 (16.3) 34 (14.2)
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<3t [II—46> List of Exposure Reconstruction Modeling Components to Derive

the Solvent Exposure Index for Construction Painters

~Number of years of using solvent-based paint

Cumulative ) ) o o
. ~Time spent for different painting activities
time spent . .. .
o -Conversion of qualitative responses to quantitative values for
pamting extent of time spent in different painting
—-Current and historical industrial hygiene measurements
Air (personal and work area air concentrations of solvents)
Concentrations —Change§ of solvent air ?o§cenUatlon§ over pme '
. -Regulations of VOC emission reduction on industria
of organic ) .
-maintenance coatings
solvents .. . ..
-Examination of MSDSs for current and past paint compositions
~Historical changes on paint composition
—Characterization of historical trend of solvent air concentrations
Protecion ~Levels of rt?splrators use.d by time and p@tmg activity
~Cuwrrent assigned protection factors of respirators
factors of L . . .
) ~Historical assigned protection factors of respirators and
respirators regulations
Solvent -Examination of exposure misclassification of using different
exposure exposure metrics as additional variables are added to the
index calculation
AL E Hrke A3 #§718A49 d7] $29 Az BE ®EIF 557
o tigt 8l ¥Ry +4 {784 =& AFo o & S T
Aoz vtk 8% E4F0 #7184 =% AFE AET g 4718
A FHNEE LS UEE VF0R 3 w53 NTAPS 0 O v AR
HA(quartile)oll B3R ™, o] AL ©d] 2F A7 Y =& AIV|E RASHE
AE ARG UE AWE v B0l Bage AAEn
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112 OPY E[SHA A RIS BIRP-CHEZ 017

% BATAY
o HFIT : o}F TEFE FUEE T
- G122 © Spinal muscular atrophy and related syndromes + motor neuron disease
Familial motor neuron disease
Lateral sclerosis:
e amyotrophic
° primary
Progressive:
e bulbar palsy
e gspinal muscular atrophy
- G20 : Parkinson disease

- G30 : Alzhemer disease

o AAIE=+Z T LA}

A =2

3 tE=T ALY 4 FE

A. o] (#24]) and BY and I FA| AFA (A2 D) FA

B.

ok

ko] Ak Aol AAA A (G AA) o gle B5




113
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4) Exposure

g de HAH 74A <
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A. 20021 H-H

(AL /
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/ MR TR/ AR 4
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sl
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- 19k 200247H AR o]& AR Z1E7A G AR

- 2)F 1 200295H o o8 Al ZIE7HA 4 e € AZDB
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20023 5
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5) Confounding
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=
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7418 € 24 DB
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o A% DB

A or T ZE= AA| or V01-V99 (transport

o

accidents) or W00-W99 (Other external causes of accident injury) or X00-X59
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(Intentional

X60-X&4

or

injury)

of accident

external causes

(Other

self-harm) or X85-Y09 (Assault) or Y10-Y34 (Event of undetermined intent) :

# 23k (I60-169) o2
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o
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<E IM-47> ALS 3479 Axd guixs

2002\ 711 (61.7) 442 (38.3) 1,153
2003 787 (62.4) 475 (37.6) 1,262
20043 878 (62.8) 521 (37.2) 1,399
2005 1,063 (66.0) 548 (34.0) 1611
2006 1,303 (66.2) 665 (33.8) 1,968
2007 1,402 (65.0) 74 (35.0) 2,156
2008 1,539 (65.0) 829 (35.0) 2,368
2009 1,645 (65.4) 872 (34.6) 2,017
2010 1,904 (65.5) 1,005 (34.5) 2,909
2011 1,747 (63.0) 1,028 (37.0) 2,175
2012 1,756 (63.1) 1,026 (36.9) 2,182
20134 1,900 (63.0) 1,118 (37.0) 3,018
2014 2,125 (635) 1,221 (36.5) 3,346
2015 2,275 (64.2) 1,267 (35.8) 3,042

ALS 3xpo] dxd ArdA 8 E <U-48>¢ A I%H’M 20023 5-¢
20159 Afo] ALSE WS

£8 ALS gE e IRE

AFgiar dA =5 gobsigith. WASH-OUTS 938 200213 9] HYRF= A
9] &tgiTh 20033 HE 1 20159714 1337 Hit A7t AR FE 956,79 0]
o, Fy o] B & A

ATEA T 12,437%95, HAF 81639, oAt 42747 ol Tk,




18- BHIERY/I M

2003 461 (62.9) 272 (37.1) 733
200444 497 (66.0) 256 (34.0) 753
200512 626 (68.7) 285 (31.3) 911
2006%1 660 (68.0) 311 (32.0) 971
2007 646 (66.0) 324 (334) 970
2008+ 625 (66.2) 319 (33.8) 944
2009 582 (65.5) 306 (34.5) 833
2010 725 (67.1) 355 (32.9) 1,080
2011 606 (64.2) 338 (35.8) 944
2012 628 (62.8) 372 (372) 1,000
20134 642 (63.9) 363 (36.1) 1,005
20144 740 (65.1) 397 (34.9) 1,137
20154 725 (65.8) 376 (34.2) 1,101
TOTAL 8163 (65.6) 4274 (34.4) 12,437
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FNAZRPTAY AU AATRE AGANF, A4, 297,

ARG, AugoAdF, dadoAdd 6712 FEEH o F ALS

7P gter, I theol EAe AGAtF(25.3%), AF7FAAH2LT%) =2

E BRI, oAb A 9AHL214%), AHANF(128%) o2 Wkt

<¥ II1-49> ALS $Alre] A 4F5EdE B

Al Al = 2,025 (25.3) 536 (12.8) 2,961 (21.0)

A G A 572 (7.2) 895 (21.4) 1,467 (12.0)
2712} 1,736 (21.7) 302 (7.2) 2,038 (16.7)
275 B0k} 3,033 (37.9) 2,102 (50.2) 5135 (42.1)
g FolA T 563 (7.0) 253 (6.0) 816 (6.7)
JEEAgd 66 (0.3) 101 (2.4) 167 (1.4)

TOTAL 7,995 (100.0) 4,189 (100.0) 12,184 (100.0)




S
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ra
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(=3
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fl.
r=
}i
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Rl
]
L2
[
§Y
re
-4

= 199§ Aroln o] & 74YA A4

29 Algro] 18727990t} ey FA] HxAG AFd 7HIA ZFe] A
AU EGAR) Aol 7MY wekew(dA) 48.9%, oA 55.6%), L theo®
e AGAHF237%), A7 AH128%) €22 BRI, AR AGA Y

(16.6%), AFAAF(11.3%), d2FAANF103%) o= B3tk

<E [I-50> s SApre]) 4478

Mo
e

A G A e 19,020 (23.7) 12,062 (11.3) 31,082 (16.6)

Al At 3844 (4.8) 17,809 (16.6) 21,653 (11.6)
247 A= 10,248 (12.8) 3480 (3.3) 13,728 (7.3)
2] 2 7] 5k A 39,296 (48.9) 59,494 (55.6) 98,790 (52.8)
g golAdF 7470 (9.3) 11,049 (10.3) 18519 (9.9)
o EmH A 432 (0.5) 3,075 (2.9) 3507 (1.9)

TOTAL 80,310 (100.0) 106,969 (100.0) 187,279 (100.0)




I, A7 121

N

B3 AGA g T =0adRded Holy 4 dxstoln dx=
2003178 2015744 oF 113 = EgE Sk o] T kA
Aol F5E Abgro] 109,7837 olth. d=stoln] HA| Hxd Al 7HYat

A o] AT FEA Abgre] 7HE Bk (FA}F 555%, oA 58.7%), 1 o
082 FAe AGAHF(235%), 5T F6.8%), AF7IAAHT.8%) &
o7 B, A AGANF159%), AGARAAL7%), dEFAA YT

(94%) o= B

<E [[-51> &xsholy] FAbro] AATEE

r{m
bl

SR 8,767 (23.5) 8,650 (11.9) 17,417 (159)
A AL 1,522 (4.1) 11,347 (15.6) 12,869 (11.7)
A7+ A 2,893 (7.8) 1,209 (1.7) 4102 (3.7)
27 o] -4k} 20,672 (55.5) 42,591 (58.7) 63,263 (57.6)
o gFoA| 3273 (88) 7,08 (9.8) 10,359 (9.4)
g g3 A 137 (0.4) 1,636 (2.3) 1,773 (1.6)

37,264 (100.0)

72,519 (100.0)

109,783 (100.0)




ALS 37} 2 HxA9 Ao FA7IUAGEE AL 2038 o s A9
16.7% ot} o] & IAr} 1 736M o8 AA FA 5 21.7%0H, Iz A F7}14]
A= 302 o8 AA oA} F 7.2%AT

2,038 9] AATIIA} F AJERI=(EFHET)7E S5O AE AL
1,564 (A 1,3617, oAk 2039)elqith. BFEFol wel ALS $xhre] b

W By} 21 Adeg FEEO BU-52>0] AAIH] gtk ALS A
T gy BT Axdd FAske Abgel 7 Bkom(dAt 2366%, o1A
1626%), FAAAE TEdA, = 2 AR $§4(9.85%), ST 867%),
T 2 AnfH860%), HAENAE®30%), W AH|2=H(691%), FEAE 2 A
N (654%) w22 B, 1 o] gFo FTAHE AFHES 4% ottt
ojztel| A= DA R 22 (16.26%), BAD B AR EA] Au]~4(12.81%), =
2 2 d(12.32%), 33 A, T E AR R P (7.8%) o FAA F
7F BTt

=5
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5 (0.37)

0 (0.00)

5 (032)

59, 99 2 oig
B9 705D 0000 7 (045)
AzY 322 (2366) 33 (1626) 355 (2270)
W0, 7k, 370 % SR 20 (147D 0 (0000 20 (128)
s 4718 A9, 9540 2 87 299 8 (059 0.(000) 8 (05D)
Add 113 (830) 8 B9 121 (7174)
= 2 avg 117 (860) 25 (1232) 142 (9.08)
99 118 (867) 1049 119 (76D)
G 2 4989 16 (LI®) 11 (542 27 (173)
£, 94, 955N L ARANaY 20 213) 5 (246) 34 (217)
F¢ 2899 46 330  5(246) 51 (326)
#5090 Jus 89 (654 11 (542) 100 (639)
A, W% 1 Auad 3122 7 (G45) 38 (243)
ARAEBE B AL ANAY 93 (683) 8 (394) 101 (646)
3397, %% 2 Adud 9% 134 985) 16 (7.88) 150 (959)
ws A9 94 (691) 33 (1626) 127 (812)
wdg 2 AURA Adsg 35 (257) 26 (1281) 61 (390)
e, 23z 2 q7Hd A2y 20 (147 2(099) 22 (14D
e e s 71:;1”: 55 (404) 12 (591) 67 (428)
e :ﬁ %?jj ;; 5037 00000 5032
A 2 9578 40029 00000 4026
I 1,361 203 1564
(100.00) _ (10000) __ (100.00)
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124--GLYEIPIARY PA-TE

FH

a7

2,038 9] AA7IYAL F AFQFEIF FEEO A AFEE L7508 (A
15047, oIx} 246%)0] ek F EF 100091 o] AgA el FAlsE Algol
744 oo (EA 1961%, 1A} 1870%), HAR=E 1072991 AFEH(16.22%),
27491 AFAH(12.03%), 57991 AFEH(12.03%), 5079991 A AH(8.78%), 1007199
ol AF4374(8.31%), 500799921 A+ 4H(6.85%), 3074921 AFAAH6.65) o= Bk
31, 120 Aol FARSE AFES 1798 (1L13%) 2= 7HE A3tk oA 10729
ol A1 H(14.23%), 27491 A AH13.41%), 5079991 AFH(12.60%), 57991 AFY
2(1057%), 3074991 AFI7H(7.72), 100719991 AFA73(7.72%), 5007999¢1 A}
(7.32%) =22 FA $7F Bith 9x 94 19 AR FARE 39

(1.229%) 0.2 744 A 9th

<H IM-53> ALS €Ak & A7 Ate] AFdd e o

19 A 17 (1.13) 3 (1.22) 20 (1.14)
274 A 181 (12.03) 33 (13.41) 214 (12.23)
579¢1 A% 181 (12.03) 26 (10.57) 207 (11.83)

1072921 AF4E 244 (16.22) 35 (14.23) 279 (15.94)

3074991 A 100 (6.65) 19 (7.72) 119 (6.80)
5079931 Ak 132 (8.78) 31 (12.60) 163 (9.31)
10071991 AF 125 (8.31) 19 (7.72) 144 (8.23)
2007299¢1 AH3 62 (4.12) 10 (4.07) 72 (4.11)
300749981 AM3 64 (4.26) 6 (2.44) 70 (4.00)
500799991 A+ 103 (6.85) 18 (7.32) 121 (6.91)

100021 o)/ A 295 (19.61) 46 (18.70) 341 (19.49)

TOTAL 1,504 (100.00) 246 (100.00) 1,750 (100.00)
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203899 A7MIA T S2FHIE $5H0 de AE L133W(dA
10127, oA 121%) 010tk AA A2} T AR 22A7E 3747(37.0%), WAk
A ZEAT 63478 (62.6%), HIATA(ETH) SE2ATE 4904%)01901, A
A AR T AFA Z2ATF 407(331%), HIATA Z2A7F 81 (66.9%), H]

ABA (B4 22AE 08 ol

<X [I-54> ALS 3 5 AA7FAAIe] 229 HE

M

A2 374 (37.0) 40 (33.1) 414 (36.5)

H A2 634 (62.6) 81 (66.9) 715 (63.1)
HIAHE 2 (S52) 4 (04) 0 (0.00) 4 (0.4)

TOTAL 1,012 (100.0) 121 (100.0) 1,133 (100.0)
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