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« Pour density

« Porosity

« Octanol-water partition coefficient

« Redox potential

« Radical formation potential

« Other Physical-Chemical Properties

A. Nanomaterial Information
+ Nanomaterial name (from list)
 CAS Number
« Structural formula
« Composition of nanomaterial
« Basic morphology
« Description of surface chemistry
* Major commercial uses
« Known catalytic activity
« Method of production

C. Environmental Fate

« Dispersion stability in water
« Biotic degradability

« Ready biodegradability

« Inherent biodegradability

« Simulation testing on degradation

+ Soil simulation testing

« Sediment simulation testing

« Sewage treatment simulation testing
« Identification of degradation product
« Further testing of degradation product
« Abiotic Degradability and Fate

« Adsorption-desorption

« Adsorption to soil or sediment

« Bioaccumulation potential

« Other environmental fate information

B. Physical-Chemical Properties
» Agglomeration/ aggregation

+ Water solubility/ Dispersability
« Crystalline phase

» Dustiness

« Crystallite size

» Representative TEM picture(s)
» Particle size distribution

« Specific surface area

» Zeta potential (surface charge)
« Surface chemistry

« Photocatalytic activity

D. Environmental Toxicology
« Effects on pelagic species ‘——
« Effects on sediment species 1 O]=

st &]3o] E]q1 9)
« Effects on soil species EH - H = ] Q'L A
« Effects on terrestrial species
« Effects on microorganisms

« Effects on activated sludge /}_:Q]-lﬂ E]—‘ﬁ—,

« Other information

E. Mammalian Toxicology

» Pharmacokinetics/Toxicokinetics

« Acute toxicity

* Repeated dose toxicity

» Chronic toxicity (If available)

« Reproductive toxicity (If available)

+ Developmental toxicity (If available)

A 3 Bt
FebAel A, e 2
Aol eBIA L ols) §3)

« Genetic toxicity (If available) A —";‘7}-7} o] O]—,—O1X]
« Experience human exposure (If available)

o 1 13]
« Other relevant test data X] ?Bl—l__ 63} ]E]’ ‘l‘ﬂ

F. Material Safety (If available)
« Flammability

« Explosivity ZEA ]-Ol oz Z] ] o]—OZ] __,_X
« Incompatibility
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MspHAE RI7IURE BT FA(SHOH AL 27H7F ZAElelo] 201 U= FEER SRR
SiO:(FElTANoICt. A= X2t EHO| 28.5%S XiX|oh= SZ0|H, At
A Exlishs SEOICH Ak siElEol= 20t HIZFH0| ACE 2FEI=2 MY, 32

AEHIEIO|E, E2|CIO0|E, E2|EE[= FE2EY, HIZYY2 E8E 4, 7XE, =

T4, AZIFHIAE FRECE AT AR0=E ¢ FLUSEE 2| Ut 210ME At
ih_-f' stet=ol| cHet M 2|E | AN LEV|1E S| MEE 2Rlstu, 2Lt =F At
AT WIIE f8l5te 22X AUS BES5HH, 2L Ao XMElst ==7I1E2 HMeStaAL
SIACE

ME oV 24 ARE S04 A F (Crystalline) ¥t B4

A3 (Amorphous)?] & 717 Fej2 25t 14
AL Ao S Hx oz SaHoR F FE2 A 11 80%E A, AR Akt
WAl 54 A4 dorlt RS ol 4ol 14 A Felel 4% Quartz)o] 19%F T
F719AF 8291 7F4(Si)= A2 Q| 28 5%5 A AJgtct”

r{m

Aotz SHZA A20) theo =2 SR At AR SRk &R ste] WAE £ e A
A oare HEE AAao] delo] Hm, 1 FREE
Ay HAdLe o] o} =] 0]
1) Armichael, R, S. (1989). Practical Handbook of Physical Ao, sldrek S e ol 9
Properties of Rocks and Minerals, Boca Roton, FL, CRC Press b‘:]xH Tﬂl’]‘ﬂ' }\]'Q:I'F A g]-‘c;‘j _L]‘ J,]-Ej % igﬂm
2) Hogan TJ. (1995). “Particulates. In : Plug BA, Niland J, Quinlan = o=z eSS Y
PJ, editors”. Fundamentals of industrial hygiene, 4th ed, by /E’L 80 ?-]-E“ 7%78163 4 (—'Og’ ﬂ’_‘EH}E}O]E’ an
B.A. Plog, ltasca, lllinois, National Safety Council u}o]_lg’ Eﬂ%ﬂ)ﬂ]‘ Hl;g 6]63 %_( QO o% 'ﬁL—/J\—, _T_{_ZE’
3) Rzt MatA =ET7|IF SiE - . - -
— — | AAE T, Aepion FHEo] sl Be
Sl (TLV=TWA) e
A AEIH AY) 0.05 mg/m? &4 27 7” T%_Q—E]:ﬂ O]E}-
A A(EEH F2|AEHRRI0|E) 0.05 mg/m* sg8 8xl 29
AMSpAZER| E2|C|0to0|E) 0.05 mg/m’ &4 27 X‘] Aﬂ ﬂlzq—ii 7 (ﬁ;{q }J:E7l quO]’A] X—‘E]
MBS AMEEH EIE2)) 0.1 mg/m’ S84 27 O‘] 012 u]j'}jq. OEU_-?]__(_)J 7O }\]‘Q]_HL_]_ §]—'6 94 =
M AHIAEA A, E8F) 0.1 mg/m’ SEY 21 = =
T e 27)%8 ARHAoR ANSH k. HIFARIS AR
MBS AHIZHEA FTE L) 10 mg/m* B N N
AsfAEEER ek 10 ma/rt 7Fa 9J3|(ACGIH) oA = 20064 =% L=} #14d-
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o} 7ol o] Akl ol Aol A9 1 Fes
EHREPO|ES] =27|8S 0.05mg/m ot tfE 73}t
o] 0.025mg/m’Z 3. oA Atehfa sighEo
oot AAA 27|53 1 20| ZhstES 7etste]
730] w572 Hm ey, Seluet v A
WG 2AE T3 B Aehta eigtae] EvEs
-

HTLYS

mZ MZI 2i=o| LE7|E =l

HFH O m|=9] AL OSHA PEL(Permissible
Exposure Limits), ACGIH TLV(Threshold Limit
Values), NIOSH REL(Recommended Exposure

%=+ WEL(Workplace Exposure Limits)o] thgt 7|5
Axlet A FAE Tetsiltt,

Limits)&, &2 SRS madtiefdud o 2, : & A
2 i, QEAdeMEtalelx Anshs 7%, Teln  FEAY B SN ARG, ARS: o Soldtt
(& 1) 0|7 OSHA 9| AtsttAof cht PEL
Substance mppcf* mg/m?
Silica:
Crystalline
. 250 10 mg/m*
Quartz (Respirable) %505 %Si0,42
Quartz (Total Dust) 30 mg/ir
« Cristobalite: Use 1/2 the value calculated from the count or mass formulae for quartz. % 510,42
« Tridymite: Use 1/2 the value calculated from the formulae for quartz.
R ' 80 mg/m*
Amorphous, including natural diatomaceous earth 20 %30,
Silicates (less than 1% crystalline silica):
MG D
Seapstone 0
Jalelnot containingasbestos) e oo B e
Talc[containing asbestos) Use asbestos mit
Tremolite, asbestiform (see 29 CFR19101001) e e e oo
Portland cement 50
Graphite (Natural) 15
Coal Dust:
Respirable fraction less than 5% Si0: o 2hme
} ) ) 10 mg/m’
Respirable fraction greater than 5% SiO: -
Si0x+2
Inert or Nuisance Dust:
Respirablefraction B Smo/m
Total dust 50 15 mg/m’*

* millions of particles per cubic foot

N HARSE 2012E 28S 47



M7 9l2o| £&7|E

rok
]

mo=
» OSHA : PEL(Permissible Exposure Limits) — 1]
AP A% (Occupational Safety & Health
Administration)ol| A= AlEFA SRkEe] gt 5
& =37)% A= ol 85kl Sk Ao B 5
w2lof gt 58 =E7IEE AL O AAE o
om Fe|AEnlEto|EQL Erjuio|Ex A Y
7129 1/2 22 AAIBEAL QiTt.
ACGIH : TLV(Threshold Limit Values) — 9|54
FAFA A A E7HE 9 8 (The American
Conference of Governmental Industrial
Hygienists)= Bl AR A8ta 9 243 A5t
2 8%l diste] AAE wE7|EWE-2 2004dol
o el At aelsmelel= 29
HAoz Y3k, =&7|FS 0.025mg/m' o2
Fo] HALSHIT}, AQGat AeAErlgo|EE A
gF, ofdof| Hire UmA] EH45S AmTt 55
%’3}‘4% olf+= 2005W Ez|tjuio]Eof o]of

HLH

ﬁ

(& 2) SIxH ACGIHO| AtsfrAof Chst E7|E

2006l YA Zd5e
= HARE 2R A dUEARE 2 AR

7b E56H, tiFato] AgA Akt d ==
H A=k 2741817] 2o H(Insufficient data on
single—substance exposure, most are co—
exposures with crystalline silica), B]24d Aks}
o &, HARE S8 AlENFA, vAAE A
g AbStas =EAR7F B3 (Insufficient
data)siA] =E7]Eo] A3 =]l

SSHSA HA TLV Notation H|Zo
MBITA(ZER] M) 0025mg/m A2 SEM 27l « NIOSH : REL(Recommended Exposure Limits) —
M ZAEN| 2| AEHIZI0|E 0.025 mg/m* A2 s34 23 o =
Sastoits i 54 28 15 HARAPI R A AL ANIOSH) 9] A 22
712 3A 2R HEE
(& 3) 0= NIOSH 2| AtsiA0] chgt TLV
o [e]
S O FEshl o, AR
Silica, crystalline CAS#: RTECS#: 25 mg.'ma (oristobalite, tridymits}]
(as respirable dust) 14808-60-7  |VV7330000 |Zi mafm® (Quartz, tripoli)] Tﬂ"]‘ﬂ'ﬂ' _1;5_0]0]_7_" ‘6‘ 6] EA
n -
Conversion: DOT:
Synonyms/Trade Names: Cristobalite, Quartz, Tridymite, Tripoli Z -/—(_] =7 0]
Exposure Limits: Measurement Methods ] O OSmg/m—E -_nL 0]— AA
NIOSH REL: Ca . (see Table 1):
TWA 0.05 mg/m NIOSH 7500, 7601, 7602 *‘ 30O
See Appendix A OSHA ID142 —TL, H]éxé] o‘C 6mg/m—-§ Zﬂ
OSHA PEL: See Appendix C (Mineral Dusts)
- Formula: CASH: RTECS#: IDLH: /\ ’6 37 O]
Silica, amorphous Sio, 7631-86-9 VV7310000 | 3000 mg/m® ] = ME]-
Conversion: DOT:
Synonyms/Trade Names: Diatomaceous earth, Diatomaceous silica, Diatomite, Precipitated amorphous silica,
Silica gel, Silicon dioxide {amorphous)
Exposure Limits: Measurement Methods
NIOSH REL: TWA 6 mg/m” ) (see Table 1): | | ?—JE
OSHA PELt: TWA 20 mppecf [(B0 mg/m®)/%Si0,] NIOSH 7501
Physical Description: Transparent to gray, odorless powder. fe)
[Note: Amorphous silica is the non-crystalline form of Si0.] O]—E——‘?:}}E i‘%‘}\é }-E%'OJ_—;S_H/%]
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g a7

(E 4) L=20| JSOHS| AtahrAo] Cigt OEL(22) A B0 O3t 7|Fo] & AA o]

o
I. Respirable crystalline silica (})\)\1—;‘.
OEL-C 0.03 mg/m*
I. Dusts other than I

s OEL (mg/r?) g2
Respirabledust ~ Total dust
Activated charcoal, Alumina, Aluminum, Bentonite, Diatomite, Oq%"] Health and Safety
Classl o aphite, Kaolinite, Pagodite,Pyrites; Pyt cinder,Talc 03 2 Executive(HSE) Q] A 22571415
Dusts containing lass than 10% free silica, Bakelite, = . .
Carbon black, Coal, Cork dust, Cotton dust, Iron oxide, ZF(WATCH’ WOI‘kll’lg GI‘OUp on the
Class2 Grain dust, Joss stick material dust, Marble, 1 4 Assessment of Toxic Chemicals) oﬂ /\i

Portland cement, Tianium oxide, Wood dust, Zine oxide

A} RFAR =7
Class 3 Limestone Inorganic and organic dusts other than Classes 1and 2 2 8 7 ] hl E UEO]J] /\] =1, 1 (ﬁ 0]‘ =7 ]T’:

(WELs; Workplace Exposure Limits)
ol Ae BA A, FE, 5 Be @29 EXo] & A vEAR, 24 F, Fused® I 15

=
Ystol Tel $ES B=30/110Q" + VA FAC  w2FF AvkThl FULT BFA gt =37 E
2 g5k ik, U weEoRHsY Asszeld 4 2 T35 Ux, 2FFY A9E EFHORA
3 BA SRS Z3e B oy 73 Al 0lmg/mOR T ek
A~

B oh R S Tl BhARZS SRS WAt
S A o Thste] AASHES ST Qo AlERRA EEIE & Aleizle] i3t EA U A
ua, SRR T A6k A2l B4 o] 2
Koz G2ITHAHSIO) T2 HHEA) 2AoE

: & = A A
obsd] AN EAFI|(JSON)S 494 HillkeE ‘Z“i%tﬂ, AIAAR 2 FAF ml== AR A A
7]Z&(Recommendation of Occupational Exposure 49| F3AAIEHINIOSH method, 7602)2} QA H A5
Limits)o|l A= 54 487 Alehtao] tigh 71 © Method No.83& ©]-8-5to] A5t

20, OSmg/ = AABEAL Sl 13] 243 ol¢] 1 A¥ AReFRY k=E7|E 0.05mg/mE 21}

O] AL 1%, 2%, 3508 sy, T2 &g she AR AR, 299 278 £%1al, ACGIHY]
TLVE Zdst= AMQRS s, A4, 84, +4 5
(& 5) g=o| Mzl LSt WEL(22) -
8 - 2 47 A% UEhgty thi 23kEge) 49 18w
Substance WEL(mg/m?
<y B - =
Silica, amorphous ‘r i%ﬂ?:‘é‘ iﬂ}o]-{f- %"‘%‘% 7H°ﬂ gﬂ]’ﬂxlrﬂ"
inhalable dust 6 ACGIH TLVE A835+ 75]‘?‘ 67]-]9,] %’-Xéﬁ]/ﬂ },:%7]%
respirable dust 2.4
Silica, respirable crystalline 0.1
Silica, fused respirable dust 0.08 4) American Conference of Governmental Industrial Hygienists.
Silicon (2010)
inhalable dust 10 5) s 2212| Rl SR(Te! percent)
respirable dust 4 6) = SML-FH (2000), SATI|MH
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277} waste], aolah A4 AR BE X272
et Ao Ve,

(£ 6) ML SRl SE27IF =0 o

—— — =8 18L8% ACGIH
= °° (mg/m’) =EIIE TLV
H&= 5o 9 M 0.0187 ojgt o|gt
(3= 38) 0.0263 ojgt )
M 72 0.0468 sty ey
(= 25 0.2704 =1t )
ESSS =3 0.01275 sty iy
(B &) 0.000932 oot oot
o = 0.0546 E-ni} Enl}
(ELHA] 25) 0.0952 E )
=2 Hi S 0.0324 o|gt En)
(B7)= 23) 0.0198 oot oot

m 42 ZAZD}
0NEE 7|12 08 18 LFE 4 2 1617 &Y
BE747180 HEAE viEsklon 8271 71l A

oo rigt

AT A4 B A T A, 2548 21
A A A, Ata SRkEe] =ET]El et 214

= 90%=2 Wel= ARtH o= A wofEgint,
T80 A5 254 X Aol it QM =T MY =
Q¥al, FTIR(Fourier transform infrared spectroscopy)
¥ XRD(X—ray Diffraction)2 245H= 1#4of| i3l
A QS e Ao ZAEgc

BB BA F U, 554 B A 0 24

= 4 N
sk wB71Ee) dE Y E4RS 4%

=0 24 T g0l 7MWl o5 2o

sk B2 E5&o] 7P =3t
Abehta gk 24 4 gle vl XA 9
BA7)= 17 Aol ek 92, FTIRS 97 4
7k BRohaL QUi AlRE o3t
T2 377 Aglom, & 1,268719)
APgE77 1] ==L Qlglny. T1eal e 24
u =

)
9l SlehE = 102270 &

El
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E E R

At 3leEo] AA 27|20 2 OSHA PEL
T A2 ] FEe 1L 7SS AL o & AAskL
dom mAGABAZIIE Y Y E5T|E
(Threshold Limit Values)#} 7iUtHe] TWAEV(Time—
Weighted Average Exposure Values)= A2 A
A G}t ZejaEulEo] Eof thsAlt 2}2} 0.025mg/m
e S =

= - & FEA 21 4 2,

TR M= e A °§°ﬂ gk Fiu e F BIE) ol
o4 ‘:} Q)=o) -
7F i RE Aol Higt 7534‘?_} AAEe] Ik, E3F A
i }—/\Vé‘.J}E Sy
Aol vkt i,
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B
H
=
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>,

o A o2 wetEn w3 AlSta el A7gA
gt AA Q] FAEAER(NIOSH 7500/XRD,
Quartz, NIOSH 7602/IR, Quartz, OSHA 142/XRD,
Quartz - Cristobalite)T= 1 thAFE2o] g3} F8A
Enllo|ER Y E A Aetehd Agat A A Eu)
2ho| ERt A &= Ao| Bpgsirial SetEh

thet A7gA| Ae|AEnlEo| EQf Zéx ﬂ Eﬂiﬂb

= 92 Yool =

= - 2 =Y
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SIRE TS 2R Mnt 2| ASHRt0|=0!
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3ol B WA A DGRl 212
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OF =5t OtaIZstd EMES
= =it A== "=z A
MEHZ|RIT Of=FE A0 &7
of 2faH JHE |0 x| B2
H2 A2 di=e| n|nE
X= Fgeks "ot = Ul
25| 2lojt2l= HIEXHE HEt
N3 Mol X% 7tsd ds gotel
ZIOA
=200
n|=re] HEgout ST ol e} A4 de
QA== QPe] = viEA7E AA)E GAETE of
et vl o] = 5t 903t v AR E4S
Ao gtk Aot E5 oA HR|ebEA 4
24k Pkt Q7 22 vigou tE e 9Ed
o] Qli= Aol A YR UE 2= HIUE o &3 itk
U1} I = ERLRHEIY v, Al 5,
shgal F)oll B0l 1507H4] o)/de] H7|eE W=
ojgitt, et o] 7|2 dolA A AR 4= ¢l
4 2] 5ol 7] %35}

AEAE S AR BARE Al
k. &8 ASTM(American Standard Test
Method) AlEH 2?1 %A (pendulum) AlE7]+=
Hyzol X]—XHZ_IL]. }Qgé B7kst7] Sl Aol
1971958 FEH 2R ARG gt} ELE 470 O

Korre
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4X|=|7] H< HEEtXHof| et 7= A
1l EX|EIACH=E A

X|Z 7FsM(Sustainable slip resistance) 0|2t &2 EX =kl ofat
SAlofl o2& Atoet HojE AtnE z|ASkSH7| fl6H HIEXe| +H =
SXlsk=s ojnE XMt HF:’JKHE AR2517| fst MEHT|E

ZFOIA| Qrxist b
12 b 4 gict olas A Asz

A2l
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EESH O] A2 A2 HIE0|M D|n2id Mg 452 2

o U7 st

4871 Lol A Byt vi1iey A B7HE el =
I} o AMgel otk

m ey A3l A& 7Hsd(Sustainable slip
resistance) 7= 2148 A1 ARG A5 vt
A e SHToEH ofFojn). WYl A57et A
2 q7E BHE S Aeln 1507 919
gt ohi7|Ea) o) A AT|E el A
L 9lef, Sl wiEAE 4 2 Ao i e
A=A ETl el #8718, A 282 5)
2 47 v|mel oA A] AgE olefdt 27
o4 Hl12) A5 EAo] Brlelolop |2l Al
7t ol % 9,
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8 ¥l e aveta g, o e o
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W e Sl 7R Et dsEell AAE Y19 Ak s 26 o Atk

BreA e v AR Aol fAIEE A SlskAl 197195 E F=E FiE AR AAESA7)
o ole HRte] oS ShEd Muk ope} it 7|23 2 wisolA] mmie Y A #2S AMgste]
Aol vt =gt FARel Y A v = Al th. o AlHE 1940 ol| vl= = EE=(National

|1y Aol A 7RsA(SSR) AlFHS WEY  Bureau of Standard)ollA] EHaA] HA|HS S48
E LB oE Wot vpiiu thE FAER 52| el AWESIAAL, o] F=old TR NS
B2 Qlste] TAske v A gl iitst oh G=rolld 251 o)A 8,5007H 4o AA| S84
A o= HHEAE ZHAF T3 A} Strautinse]] s 23 92 SR Aol AL 2A|FS 0|85}
A=A, o] Al A A7IE2 ol B WA A7 V1= A AAE AldTIE
o] Bz, AA Ao} AUl g FUE 2 B 1971dE] B FAESATR skl d
ks OMF/} ARk vhEAel] diek =Eash FAE H 428 "= ASTM #2(E303)0]3L ol A= Hayat

EH EE E 5 oAtk 2aclde ol e A AXEE S s o sk,

83t 0] il vpeA) Qg FAIZ171 Slsh o g

Al A S leAE st At ASTM C10282+ ZIXtd All7|

AR AFgESa oRv|E Hl=re} 7, A0} 22 o] diet Al S84
= ogstr] s A57kek AR g e R

4 7= 109 97 oF 1507H49] AL AR ASTM C1028& of-8-5to] 22 Aefol A Anpa<

=0l 7|zsto] AR BieA) v A B2 7 71 0.6 oV Yes BIEAIE ARy o2 e
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(¥ 1) Association between work type and perceived health outcomes in male

[OR = Odds Ratio, 95% Cl =

95% Confidence Intervall

Model 1* Model 2° Model 3¢
Work type
OR 95% ClI OR 95% ClI OR 95% ClI
Day-work <45hrs 1 1 1
Physiological Day-work >45hrs 1.60 1.37-1.86 1.57 1.34-1.83 1.53 1.30-1.81
ill health Shift-work <45hrs 1.89 1.34-2.66 1.87 1.33-2.65 1.62 1.12-2.32
Shift-work > 45hrs 2.44 1.94-3.09 2.21 1.74-2.81 2.03 1.58-2.61
Day-work <45hrs 1 1 1
Psychological Day-work >45hrs 1.66 1.40-1.97 1.66 1.39-1.98 1.63 1.36-1.95
ill health Shift-work < 45hrs 1.93 1.33-2.79 1.94 1.34-2.82 1.78 1.21-2.62
Shift-work > 45hrs 2.67 2.08-3.43 2.67 2.07-3.45 2.56 1.96-3.35
Day-work <45hrs 1 1 1
Overallill Day-work >45hrs 1.54 1.32-1.78 1.50 1.29-1.75 1.47 1.26-1.73
health Shift-work < 45hrs 1.85 1.33-2.58 1.82 1.30-2.54 1.56 1.10-2.22
Shift-work > 45hrs 2.42 1.93-3.04 2.17 1.72-2.75 2.00 1.56-2.56

* Model 1: Simple logistic regression / ° Model 2: Logistic regression adjusted by age, education, smoking, drinking, avocation / Model 3: Logistic regression
adjusted by model 2 + occupation, working period, working period in the present company, type of employment

(¥ 2) Association between work type and perceived health outcomes in female

[OR = Odds Ratio, 95% Cl =

95% Confidence Interval]

Model 12 Model 2° Model 3°
Work type
OR 95% CI OR 95% CI OR 95% CI
Day-work <45hrs 1 1 1
Physiological Day-work >45hrs 1.38 1.13-1.69 1.41 1.15-1.74 1.40 1.14-1.73
ill health Shift-work < 45hrs 1.33 0.79-2.24 1.49 0.88-2.52 1.41 0.83-2.42
Shift-work > 45hrs 1.76 1.15-2.68 1.88 1.22-2.89 1.87 1.20-2.91
Day-work <45hrs 1 1 1
Psychological Day-work >45hrs 1.48 1.18-1.85 1.54 1.23-1.93 1.53 1.22-1.93
ill health Shift-work < 45hrs 1.30 0.73-2.33 1.42 0.79-2.57 1.41 0.78-2.57
Shift-work > 45hrs 217 1.40-3.37 2.38 1.52-3.74 2.49 1.57-3.96
Day-work <45hrs 1 1 1
Overall Day-work >45hrs 1.40 1.15-1.70 1.44 1.18-1.75 1.42 1.16-1.75
ill health Shift-work < 45hrs 1.31 0.78-2.18 1.47 0.88-2.48 1.40 0.83-2.38
Shift-work > 45hrs 1.76 1.16-2.66 1.89 1.24-2.89 1.88 1.22-2.90

* Model 1: Logistic regression(crude model) / * Model 2: Logistic regression adjusted by age, education, smoking, drinking, avocation / ¢ Model 3: Logistic

regression adjusted by model 2 + occupation, working period, working period in the present company, type of employment
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