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RREERNERVE

Nze fetdoz FgstA Hosr] ojzeu ditHes od &
L A&sd AXNA =Ho FAE HaE HEHAD 5% g+ A=
g2 dojue Adsieta AT Aok =F 2o o4 7}
A Al doivdm AAR Fo o3t I Edr= vl
2 stdHeln A HHe wslolt = s HAF,
SAA mFEst) wgde AX S wgoln HzAAe FHo| oy
g 79 A AAEstzA A7 A dnukgolsa & 5 3l
o ZAgle) FtEe W2 AN At ¥ oty At A
f2o] Hug 2 A7 AL =AM JAM 2 297 Ao

sEda 92 Aol Ut JAY Bg, Aol el WY W,
#74H 279 7149 Wgs we) 7Y, 2d3 el AYol
G &2 52 oA e 984 49" & Y Relvh &
Edat REREY f¥o] He5HY FFL FAAAG FL

AotA FAGT AE & AASY Al ABE AFozH B

delety A% £ beste A
o, B3 A8 - A% A% FEE ZYFoEA 2R $EE

Betdd 5 A o



AEH2E AAAFRY EZdoM B u, AFER s FAELD
Z $ez AR Agy & NIFEH FAE FEAT
(Kornhauser, 1965 : Brown %, 1968), A AlA o2+ ¥ (Matthews
= 1987), @AEH AlAA#(Jenkins, 1971 : House, 1974 : Depue,
1986), A%, Fx¥(Caplan 5, 19801 HHA IS F= A =
oz BEMHox1 glod, g M AF 9 7] AEE o
ZINZItE 4T AnE Exsa glthHouse %, 1979). Kahn &
(1964)2 m =l T4 9] 66%9 dAde] 49%7F A3 #dE ZEHE
A¥sln Qudn 4929, Langner(1962)E AT 2EHLEE AT A
A Aol §HEol A 479 oF 31.2%° o2 o] AP, &
st AL AANEM 7EHL de TEAES 2EHLG O ©
2 B3NN} FAY Aol oA UFE AHsATh

ko

m\m

0ol gAY ~EHL 2de dFH o2 Karasekd HIAY 13
2dg AgET AQH 13 2de AR g7ES AR A&l
olRA ZFHA o wet 2EHA FE0) 22 YEHddu £
th ARFE Ao} ¥ FE B Eda AAE EFsted,
dg =9 ARRE AR OFE dEFAAY Foz d8 2
A He 2ge Zain, ARAgHold £¥7ed] AHEAN, AL
Mzd 5, 23 A4 Fd 3} 2L AT HEE XTI
) RdoAe JF 27Es ARALHolHa e F A A
AT e Fio uwa} NFFFol Zetdvtn e, 4 AA2
5 Mo #gBo2 Yo 4719 Hdoz FEAH(Karasek, 1979)
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29 1. Karasek® Ag4 2% 2de] AR g7z AF A4

a @‘;’}TTT

N WA Ade FUA Ad(ow strain group)2 & AF TR W
T ARREAPo & AYH EAS ZEed ANF Iy d2s A
A, o)Al FAF Fo] o] BFd &3tk F WA= F5H Ad
(passive group)2 2 AR QTE=s}t AFAEY 2F7F 92 Fdelt
hEx FAgoeze Audes T & Ak A 94 Jde AT 729
AEREH 25 22 JT9 SFH FAHactive group) > & Al o]
d #g Fol o] Fuo 3ok wkAR ez 134 Fekhigh strain
group) &2 ¥& AFaTES ¥ JRALPE He AT FI<=
AZEolth 1% Aol L3l gEAHA ARE 24T, 39, &4
A SeA gateE Fdd, AT 224, Asd¥sd Fold
(Karasek %, 1988). Karasek ¥ Theorell(1990)2 %2 FAFa7=¢
ge ARALAHE 7o e IR JDdE g A IR B
2EHAE Agsiy AE@EH 59 ¥RV} 5SS XA



Karasekd AgA 1@ 22e 2edA AANS A 39 {FLE &
A AHE A A Ao diF Mg wdsA EdAoe A AAH
WA o] Rdle Q7-£4-2% = d(demand-control-support model)
2 7359t & Johnson® Hall(1988)2 AM3lA A& e <
(isolated group)™ E &€ FH(collective group)2 o 244
24 £Fd we dHR 4719 Pl AAANA AF2EHE T
g 3x9™cz FHopstauz sHth AHAH AAE A RIAY A
314 2L 3A Fgoz M Arie AFUCAAMY AEH 1¥Y
(isolation)o]l % ©& FUAZ B + dvke ZHeld. A3 H 1Yol
=L AReTEY $e AFEANN AP B¢ AEHA A9
FHES FolA Bk A3 g AYAH 1Y =¥<S Johnson
} Hall(1988)2 ‘m Y ¥ A (iso-strain)’' 22 FASAL °|&E°] 7+3
A8 AgAAE Z2A He Il FuH.

el BAE o AR AAA 9 F IdoezE UdE & ged 4
MR oz FAge 7IFLE o ¥ FFE AIH AANT 2L
Z(collective group)eln], ¥& Ay AHIHA A7 R (isolated
group)o|th. o] Ag AYGANFRd] HEsH U Hd A A3
AR A7 ¢ 27 2T TR F ded nARAG FAA
= AR AR} 2 F& M H¥% Jdozr FF3ML isolated
high strain group(iso-strain group)el@} SFAHEL AFATE+2 S
ABAEHA+RL A HA ). & LT AYE 1 F£EA U
tate AL AR A e FFo wet #3e] A#Art g2 v 7t
ke Hg =% Aot ol AT A wet FAEAANT FAG
=3

4



2 4757

E AFE AXE dA 7|BALE g oz AAAAEAYAN FA
st AQIAZSAEANM Adte 25, 2, G@¥VFEIdTLF
(PAHs) ¥ $3%6%)9 371 § ¥=& 24319 7|#AE9 #A4d3d
Ao F71 A Hri HEAE T 2Ed: J2 R U
AEE O AR E FAA Tx A HIFASG vagezs g4 7
BALEY die ArAFYY EAFHE J4stn TS A
L s A

Z7] F fadzte 4L 7#@Ay A FAd TIHVE HA
3t ¥Fstgen, A B HAAM Bi3tn de 7I#AY FFHE
e olEd wa PP, 7000, 4000 ¥ 3000A1 =22 Yo A, 71
A HId FIF A FL PPoln AlvlgsE @ol ol&53 3lod,
7H ol AR v AFHEL 70004222 FEEFF Be] of
g3 gith 30004 2e dA @dFE Aoy o FudlA A9
Ao o] &= glom, 1555-1564 A FL FUI AR o] &H
3 glow, B¥xE A9 2663, 2675-7 AFL BHE 7Y HEEF
o o]&5x Ut

2eges AW F71E ML LYSTE ¢ F fov, A3 %
2oyt ¥z o2 WgHE, e AFEFAHEEADHE
ARG 7718 742 F Qv WEe ERdely 2ad 53 Zo| &
25n oA AdE Sl Qs A5 Bel 9

Ach. A BERY Aol 2R, FHHA BY RIS

37 dEol & 4 At FUA, 2UF L W Fol BE AFo
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1. 97 ¥

B d7E 3Fed 9 AR 2EHS, T 2 B7F 7oA Y
Moz ATsAH.

11 &7 did=at

ANY 93 71@A AFE AT PR s UE A UG

Aot AE ZA $H@E 1039 F HEU 8ol EAET 292 A9

3 1019S HF A7 ddaz dAsad.

12 A7 8¢ 2D gzrs AEY 2o HJ AT

20023 % AFAEHE A7 FEATY dFE2E AN 9 13

el 3% A7 AAE EdE AT

2. A9

A

%

21. AF 2EH2 29 H7}

Karasek $(1982)8] 1 8& EAo #AF AF(US Quality of

Employment Survey)ollAd At&"  HFHE MHEX(Job Content

_7-



Questionnaire : JCQ)E 2 vty oF 730 A ¥Istd ALE
st AR 8 FEE 5/ 2%, AFAEAE2 YAEA AT (dexision
authority)(3E 33} 71 %] &84 (skill discretion)(6&)e 97l &F
F 14y 3 dis g g, ‘ZAF a2Ed, VHE 239, 3
gla ‘23 x PP’ 44 Likert HEZ FHEA o, 4zt of
& 0-1-2-348 R Karasek $(1988)2] A4 AHA o] o}
gt 2F g7 %e AR A4S AT Ot FAFRTE HF
b oW AR iy Hed FHAE ¥5E 9ulstn, AFAE
A A7 god AR did JAEAY Aol 31 AN 7| F
ggHol =&& ouldith AAH 5L Karasek(1979)9] d+ =d
o me} AT 27} AFAEHYS A% FHEE 7IE2E ¥2 F
o ¢ Adoed v U Jder FEIHUH.

2.2. AF3 A A A H 7}

AL3lA A= Karasek §(1982)9 L& 54 48 ZAIATlA
FYPE FAFYE HEAE ol 83td ZHINAG. A A AAe A
o] AAUEE) Fr AANUTF)Y HF+E I3 HAHIHAS &
g2 9 ‘we 239'GH), dREE 23dCH), ‘2 1%
(1), 28z AdE 2¥8A dF0M)R SH@EA stAen Hert

Fo@ AHHAA £F0] &L vk

23 32 Ad Hr}

2o Z2FeaE AFAN(20000] YT ALY FJ2ZHE
(Multidimensional Fatigue Scale)”} Al&5th HzZ4+F9 v
AA BT 2001 AAR Fo] rug gy AAJESY 2EY

_8_



A2FEe mto}, AEYA A Z2aW i ¥ Az T #

Aol M B8

24, 2Ed A~ H7}

AEHAE P77 st gurele] AAAR F£F9 EAHE Y3l
2 A2 o] PWI (Psychosocial Well-being Index)E& 71:2 7128 18%

3ol &3 (PWI Short Form : PWI-SF)& Al&-3gdth. PWI-SF& 4
A Likertd £(0-1-2-3)2 LH3EE 3oy, 3L §g5td 2ET

2 52g Z2RHYY ¥ AFE 2EH A0 282 9

o AegE HiEs7] Y38 Scand ] Work Environ Health
1998;24(4):300-307 o A A ¥ ‘Combined effects of shift work and
life-style on the prevalence of insomnia, sleep deprivation and
daytime sleepiness'®] 1l-item sleep questionnaire® W< 3lod A}4-3}
Aok U&& AHEY ‘1 AE7] ¥ 2 o A7 e G
FHEF AAY oA FE7] oA"Y 44ES £o) 5 Ad o
BE£F 7o EF 6. UF 4 A9 7 FHE FE E FH 8
DEAZEoIY A7RAIZEe FH 2 A Y £tk 9. wo] WHAY A=
stk ‘10 A7t FHEG’ 11 HeA 2E 22 FA4H0Y A

FEL2 A 479 ToE YHdEd o)A Helsinki Heart Study
o WE& HRstd FHZFT (£ 1,37, 79 g (F& 2,5 6), T
FEEE (8,9 10, 2Fo] (HE 4, 11) 2 FA= Aok 8¢
FgEL L ¥y 2¥A &k’ 2 7hE 2% 3 AF 2¥H 4 1

$ AF () 2P o) lon FzY $uFAA 1, 24 A
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")F
oz waatd ztzt 04, 1¥og BRAAG. 28T WA
7} 9 Ao & 0xE 12 7153 FFE A ANBEE
olgloll FHGojel YA Fdeol F AHE Lo}
w7 fated ‘12, Aoldg W 1Ee] X @k ‘13 AoiwE |
Z7b ol= ot ‘14 2%F ¥77F dok ‘15 &AL AET
16 £9 93 FBL 24P Ho] ATk EFE FrrEA

g<!
av
X
£
4o
Mo
ot

3. 871 2 97t ¥y

AQBAEH WAL 7B BB ez dRsden,
Ao Ero 2PUUE nestel, ¥RY IF FFoAUH, BF
csRRersd FFosAdoss FRTARD), AFFoed

A3 ARAE gEEes AAsd 2AERYG. FAAFE A9 T
e eAsE datdl gt 3Y Y B ARk FRE A

o, BFoAE T FY AAr BrisEE 28w 2
om, rEe 19T ZASAR, FHALE AT F8aI] % 40
A7k 23 F oF 108 FAA FARAH, Tl F
3 TAVE AR AA A5e LRNTEAL T

1A

1>

fo
e
ol
rir
]

a2
sol], ztzte) SadlAel e ¥4 % BAMEL xFF, ACGH
% NIOSH Sold ddsts #8e o 433t
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2ol i 4289 ZReE BUME A AJBVAESAHLAATA
(A A95-253)0 A, FHEZZF £A7](Noise Dosimeter) & 2 ¢
apo] Aol 2710 AAAA ZHIFgon HARAIZE ASEAHOF
A28 A4 A AE =A(Slow)AElZ, criterion level 9 dB, threshold
level& 80 dB 13 1L exchange ratet 5 dB2 A A3t

X 1 &%9 s&71=

A& 7 = dB(A)

1Y Z2 A ZHhr)

TR ACGIH
8 90 85
4 95 88
2 100 91
1 105 94
1/2 110 97
1/4 115 100
Fo) 289 FRol BAH 15 dAA)Y £8FE FHoAs
o &t
32. 79 53 2 By

ZA7NE MAA B X7 (Personal air sampler)& o] &3t ¥ 3}
FEAHE o]&3td EAFAT. QA= ALl 4843 Ft
AZANAM 1072 A& Glass fiber filter® o] &3t o, FHE
18-22 ¢/mino 2 3o A TPZ] < 400-600¢ 7 HEE &3
o EEFAHEANY AeE Ed09Y ¥ Cycloned F&Rs £33} AL
o X7 §FHE 17 ¢/mind] 2Fo] ARsAY. I MRS

}:J
r_|

-]
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Al Aol ol A 48AIF FF AFEAIZ F 3 HH (Mettler AT261
DeltaRange) 2 2 10 °g7kx] 3 &3} 4t}

B 2% % (mg/m’) = (W2-W1) / V x 10°
W2 : A ¥ 94743 FA, mg
W1l : 23 A 9434 FA, mg

V o EHHFF £/min x A min), ¢

_12_



¥ 2 9 F #4712

F 8] TFAHSI0,) 30%°] 3] #72
A (Tale, 3Mg0.4510:.H:0)

A1F 22 g (Agalmatolite, Al034Si02.H:0) 2 mg/m’
24 F 0l §(Aluminum, Al

3} 3} 34 (Sulfide ore)

f 2 FAHSIO) 30%mu] ke &2
A3}3 (Ion Oxide, FeO)

# 4 &9 (Natural graphite)
A2F B3 5 mg/m’
7} 8 Y (Carbon black)

¥4 & (Activated carbon)
A} €H(Coal dust)

ARAFE 1%0l8h), TnLToi,

524, vATs, BEAAAIE, 4

292, dnjel, 2YAY FAE, G4EF

N3, ZAE A8, AR, G, 7

B, B84 4%, Aotdageddsd®, 10 mg/m’
T, seholE, TEASAE, 74, 7
MERA, ABE, eFs, AE, A,
JustelEbE, AE4e YT AE, Auobdy

obql, Abzholel ¥.2l

2

Brob o2 Mo o2 X

o

Me(do] 5melih)

o} ¥ A} o] E(Amosite) 05 N/em®

. 3

qe g A8 A Y(Crysotile) 2 7H/cm
A 2 A % 2 o] E(Crocidolite) 0.2 7H/cm®

7] Eb 7

71 eh 8 B 2 7H/em’
A E- 2 (Cotton dust) 0.2 mg/cm’

2T AE(Soap stone) 6 mg/cm’

_13_
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33. 359

MCEF o #2](37mm 0.8¢m membrane cellulose ester filter)E 7H<]
NeEA7el Faatd Fge] $F7] AAAM EIAS. T
o] See 18-22//mineE MAAst AATFYHIol ¢ 400-600¢ 7t
952 39t 39 X CEM(microwave digestion system)]
vesseldl €713 HA4 5 mE 7t Bastdct. #37F Evd 2
2od WZAFT 25 mlEg ST A £FE %E F AAF
33 % Al (atomic absorption spectrophotometer)& ¢ &3] A3 A
tH(E 3).

E 3 4522 EHAAS) A% FFEY 2Axd

SRET I 2ync mguy AT
o}A(Zn) 2139 Flame, Air-Acetylene gas Dz lamp 8
% ZH(Mn) 2795 Flame, Air-Acetylene gas Dz lamp 10
AF(Cr) 357.9 Flame, Air-Acetylene gas D2 lamp 10

A3 A (FeO) 248 3 Flame, Air-Acetylene gas Dz lamp 12

T2 (Cw) 3247 Flame, Air-Acetylene gas Dz lamp 6

) A (Ni) 232.0 Flame, Air-Acetylene gas Dz lamp 12

_14_.



% 4. 7t #ANB 85 ALVE
<49 mg/m
T A 7] LR ACGIH | OSHA | NIOSH | DFG
Fa& T TLV PEL REL | MAK
T2 (Cu)
fume 0.1 0.2 0.1 0.1 0.1
dust & mist 1.0 1.0 1.0 1.0 10
A (Fe)
iron oxide 5.0
iron oxide fume 5.0
iron oxide dust & fume 50 10.0 50 6.0
3 (Lead)
inorganic dust & fume 0.05
elemental & inorganic compd. 0.05 0.05 <0.1 0.1
% ZHMn)
dust & compd. 5.0
fume 1.0 1.0 1.0 5.0
elemental & inorganic compd. 02 1.0 05
a&(Cn
metal 05 05 1.0 05
Cr=3 compounds 0.5 0.5 0.5 05
Cr=3 compounds 05 0.5 05
water-soluble Cr=6 compounds 0.05 0.05 0.001
insoluble Cr=6 compounds 0.001 0.05 0.001

ACGIH TLV : American Conference of Governmental Industrial Hygienist,
Threshold Limit Value
OSHA PEL : Occupational Safety and Health Administration, Permissible
Exposure Limit
NIOSH REL : National Institute for Occur;ational Safety and Health,
Recommended Exposure Limit
DFG MAK : Deutsche Forschungsgemeinschaft(Federal Republic of Germany,
Commission for the Investigation of Health Hazards of Chemical
Compounds in the Work Area), Maximum Concentration Value

in the Workplace

_15_
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B854 F(PAHs)Y 24 2 249y

Alg AFE NIOSH method 5506 %3 -&
o}-83t9 3, 2um, 37mm PTFE-laminated membrane filter(Milipore,
US)¢} XAD-2 A& o]F0]z Orbo 43(Supelco, US)S 323 7<)
A& X3 7)(Gilian, US)E A el Al &S H ¢ 2//mind F5<
2 QA B shasel daRgEusss
A &= NIOSH #Wiel osix dxe & ¥ HPLC/UVDE ol 83t

52 ARsAT

S Z el 3l A F(PAHs, polyaromatic hydrocarbons)$

Instrument
Column

Eluent

Column Flow rate

Extraction

WatersAk# HPLC/UVD

Supelcosil LC-PAH, 15 ¢m x 4.6 on
acetonitrile/water

1.0 mi/min

5mé acetonitrile in water bath for 60min

_16_



£ 6 UshlarEersls A8 (PAHs, polyaromatic hydrocarbons)®) &

R7|&E
@4 mg/m’

T+ F OSHA ACGIH NIOSH =EF
Acenaphtalene - - - _
Fluoranthene - - -~ _
Naphtalene TWA 10ppm TWA 10ppm - TWA 50

STEL 15ppm STEL 75

Benzol(a)anthracene - A2 - -
Benzo(a)pyrene 0.2 A2 0.1" A2
Benzo(b)fluoranthene - A2 = -
Benzo(k)}fluoranthene - - - -
Chrysene 0.2 A2 - A2
Acenaphtylene - - - -
Anthracene 0.2" - - _

Benzo(ghi)pervlene - - - _
Fluorene - - - -
Phenanthrene 0.2 - - -
Dibenzo(a,h)anthracene - - - -
Indeno(1,2,3-cd)pyrene - - - -

Pyrene - - - -

» Zete MAe WAEETA HEE

_17_



1. AEA 2%

AF AR 1018 F A4 2xE 37l 992 98 %E AA s
T ged oxst 2920 %Ath A BEE 2007k 17 (1.0 %),
307t 319 (307 %), 40th7t 60 (59.4 %), 50U oldel 9% (89
%)= 40th7F AEE S ANz YU AE FHe ATHEAS
93.1 %7F 71&E4HA nE wE olE AHA AFEE 69 %A
st e FZolatrt 2920 %), LEoldt7t 548(535 %), tE ol
458 (44.6 %) ot

ot
=t

ZoAe #EE Z5FHE AFYARY o] wEAE
. Swtalgon(8hl %), 2nt) 28I 79 %, FUALFE &
= »gaE 59 %o EF}agc F& JFE 921 %7 34
gat s gden 7ie AFRAL 79 BATHE 7).

oft
o

-{d
it
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S )& A5 3 g (%)
A e 99 98.0
= 2 e 20
g e -
30-39 31 30.7
40-49 60 59.4
> 50 9 89
e ma e G e
& = olE 7 6.9
e ZZol3 2 2.0
D& o| 8} 54 53.5
o & o] 4 45 446
Sewa o o o
pATAE 8 7.9
7 EHH A) 87 861
e e o o
7| el ALR-Z] 8 7.9

AAYE Azt 71#AEY AR 8FE HFE 3352 dAx AYA H
79 332 Bt & AL RYy AF AEEAHL 50302 AT HI
577 Bt} @gkrh o] Ao w2 AXE HE $FUELS Karasek
o AYA 1A 2de FEHIYGI nAFAG Atoldl ¥

Aol M) AL A X FEAXG FAAAZ o] Fo|A}. AL
HAA F4E FEAA FFt FANA FFe goz o FojAH
o] HFEL AFAaTEY ALY Fyode 28 Hrvt &4 E
ARA7F ¢ ez Hiwo AT gqAREY AIHRA HFe
19208 A HF 237 ok @gton A AAR] F=rL HJd 2

._19_



ARt 22 AL odudn. FRAA F5E 10422 A= HA 117
B} wo} $go o AAr F& Aoz HAHADL Aol @
AAE 8822 M= BT 12020 Lt} ol AXNF Ea 7|#AE
o] $alutel A= FYzle HTEHG L AHH AAE 1 Jrin
otk ZEHo2 AXR Fat 7|#AES

.
© ApololH AR AR A e 2oz ERHT

WEAs AR Vg ARAOT PFHE AF P2 v
@) BE SHANAE AP QTE 3397 AFAEM 5042 1P
Tl &3t Ao AT AE AFIATE 29534 AFAE
4 49502 £54 Jddd FaAo

J2PFe BT 025YE YT Yoz =AY Ax B 4
FRG Eol H2FFEe] 52 AFE BT ZIEAF O] 9992 ¢
39 8942 Eed FAdHez FAAF #EL ohYAY HIA
2EYA AL 7|gAE ] 24102 43 23300 %oy 9
olE FES o ATHE 8).

E 8 8D JIe AR AR 2B 2o BY @

7 A}EL 2 SHZ A %
vs e Gw  quwm  RF AT
AFQFE 2050 + 441 3387 603  33521: 602 332
2 Z22&4 4950 = 621 5037 908 5030% 887 57.7
A3 A A=A 2363 + 374 1877 + 371 1916 + 392 23.70
AR AT 1213 £ 270 847 + 222 876+ 245 12.01
F8A A 1150 + 200 1030 +205 1040t 206 11.69
=4 9988 + 1582 8942 + 1781 9025t 1781 84

i+

2EH 2T 2413 6.31 2334 + 764 2341 £ 752

" : p <0.05 by Mann-Whitney Test
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o] 24 5282 FAFHCE FAF £EL ofHNH HF AT
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@9 B %)

= brigs Ress o o} 2

° (959) (69)
A7 oldo 10 (105 1 167
ofd o] 747 AP} 20 (21.1) 2 (33.3)
FAEE AAY A ZE7] oA¥T 13 (139 1 (167
ol2 g #t} 3 (32 0 (00
7w Fo] REF =7 B 36 (379 1 U6
ERCIE IR = 18 (189) 0 (00
e Zg 39 23 (242) 0 (0O
2 A el of7halel FaEAY 28 26 (274 1 (167)
Fol wtAY W23t 23 (242) 2 (333)
g7t F4o 19 (2000 2 (333)
AsA 72E 20 11 116 1 (167
Aogg o 7|&ol EX @4k 10 (105 1 (167
Aol g wf #elr} oLt} 2 (21 0 (00
25 F @717t g 8 (84 2 (333
S g AL AZC 5 (53 1 167
FAL U3 FEL HET 2ol Ud 1 (1) 0 (00

R ERash v AR FRAH S AHYBA
), FED AN A FEANAAY NZAJIEAD), FAFDALE
NEEY TR RN AYBALTH FLFRADC] MRS T
Fuo AYAT FoF Aol U FHUAID YARARE T
ol §% Aolg Mol AT FYHOE WHITF o ¥I
gamzd vsd FHo $Zats 282 WY F YARTHE 10).

4
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10 25 vud 257 1¢ Hod TRHAIZ] B3 v
FHAZLG A W) 25-(95%) v 2t 2 F(69F)
FHAIZHE) 410.11 + 111.73 42000 + 37.95
YA A ) 4192 + 3801 4833 + 53.07
A YA AR 48.32 + 80.03 3917 + 4499
FAFAAZHE) 419.44 + 181.05 40667 + 18651

ATz vR Y2 F A AF2EHA TEE HgsEY HA
& vAPE "= FAFLATEY FAFANELLE AYITF ol ¢
U EAtH e g /93 FFL oYUt Al FH AREAqAE nYy
25 o] 1898 BRI F £ 2278t} FostA Fol AE A AR
FFo]l on 53] AAlY AAFE FoFA =& Aoz FAH
Aot FEH4E vy FELo 97002 DUTFTe] 898RT =
L AL Yy 2EH2 He dudTol ¥ HAYE BAT
AZ 2A2E#H2 g7l ¥€4E ¥d2: e AL B Y9(E
11).
F 1l X2 F2Y B E2F 2 AF2EY A o g v
3 = H 225 (6%) DY ZF (959) A= PG
AEQIE 31.17 = 4.02 3367 + 6.11 33.2
Z) 52L& A 4700 + 4.15 5051 + 9.06 57.7
ALZ A x) A 2267 + 468 1894 * 379 23.70
AR A 1117 + 264 861 + 2.38 12.01
FaAA 1150 £ 2.26 1033 + 2.04 11.69
2 9700 + 238l 89.82 + 17.44 84
2EHA HF 2567 t 7.23 2326 t 7.55

* 1 p <0.05 by Mann-Whitney Test
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2. 3713 A%

21 A3 8%

7h, AsE A2 Ud g okd 5 6719 FAERS AAsen,
gzh, JA i 2 olde AEHA &tAY 7l T vE FTLE
o] % it} PAHs® naphthalene, acenaphthylene, benzo-a-pyrene
= 167} 822 AAS AT} naphthalenette] vl HEHJoH,

A JFS 128 py/mwoldrt vt A8 HA HFFo| 85 dBolANLeH,
B FUo dAPS Agdsn dart Ed3E f ~E5FFELS 85-90
dBZ vi¢ EJHE 12).
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¥ 12. A2 3

e R A 24 3382 A 3 ¥  Naphthalene A3&(A)
FFd pl 0.01 0.008 0.001 N.D 67
B3+ p2 0.15 0.002 0.001 N.D 64
BFFFU p3 0.01 0.000 0.002 12
FE7Y p 4 0.22 0.002 0.001 N.D 90
FE7 p o 0.04 0.001 0.001 N.D
BEFH p6 0170001 0000 Ll T
FF-A A p7 0.09 0.011 0.003 10 89
Fa- oA p 8 0.39 0.009 0.003 N.D
FF-A A p9 N.D

F-AMdA p 10 Trace 0.006 0.002 N.D 88
F-A A p 11 0.59 0.011 0.002 N.D 101
pE-MdA p 12 Trace  0.001 0.002 ND 86
F-AM A p 13 0.06 0.005 0.001 N.D
FF-A p 14 0.31 0.011 0.002 ND 85
FFE-M A p 15 0.11 0.004 0.003 N.D 87
27 493 pl6 0% 0019 0002 ND 8
FF-4Ag-42+d pl7 0.16 0.004 0.001 0.8 87
#7-549-4¢3 pl13 03 0007 000l ND 8
2w ne p1e o6 o043 o001 ND 83
BJF-FAe-3F p 20 0.11 0.002 0.002 N.D 81
BF-3A-%¢  p21 02 0004 0002 ND
AgF-cH p 22 0.05 0.000 0.001 1.1 92
AMBF-cH p 23 0.04 0.001 0.002 24 87
43¢ p24 Ol 000 002 14
A g-BF p 25 0.26 ND 87
ME-BF p 26 29
T 0.18 0.007 0.002 13 85
Nas 24 23 23 25 19
2 gt 0.59 0.043 0.003 24 101
HAagk 0.01 0.000 0.001 08 64
L7 E 10 mg/m 5 mg/m’ 05 mg/m 50,000 wg/m' 90 dB
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22. 73y A3

a7t wet AFe FFzE vE7] WEd FadAs T
g 73 Ade @l 23e NIFFosH 7] M %o
o, g8 F7He 0.10-027 mg/me) BAAD. FuEF T AFHY ¥
W= 0.001-0.017 mg/molY e, 2EL 0.001-0.002 mg/mE ¥ R
9tt}. naphthalenee 7]|#AIEC] =71 Axse 29 wl§ <Een
I AFE 079-162 pg/me] HAAHE 13). 252 dFE 82-90 dB
o] Megon, FF FUA AR 74 dBE Bted, ole W7zt

A3, Aol YAEE ol4ow et ol ohlm A%olA ol

o]2o]AH 7] WEQ Ao Z H

FP7 dxEF 3FEA =] 3E  Naphthalene 48(A)
BT R 3,000 0.10 0.002 0.001 1.2 74
e ] 4,000 0.26 0.009 0.002 1.0 89
BF-FAY-2FH 7,000 0.27 0.005 0.001 0.8 87
FFE-FHe -3 2,677(8) 0.17 0.017 0.002 N.D 82
MN@F-4d 1,560 0.08 0.001 0.002 16 90
5HE71E 10 mg/m’ 5 mg/m 05 mg/m 50,000 wg/m 90 dB
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Abstract

A Study on Occupational Exposure to Harmful
Agents and Job Satisfaction and Stress for Train
Drivers

Kim, Hun Chul
Division of Industrial Hygiene Engineering
Graduate School of Occupational Safety and Health
Hansung University

Director
Park, Doo Yong, Dr.P.H., CIH

This study was conducted to evaluate occupational exposure to
noise, dust, PAHs and metals for train drivers during driving the
train and make assessment for job satisfaction and stress. Total
number of 23 personal exposures were sampled and analyzed for
occupational exposure assessment. Standard methods based on
NIOSH methods were used for occupational exposure assessment.
Total number of 101 drivers were surveyed for evaluation of job
satisfaction and stress. For evaluation of job satisfaction and stress,
self-administerd questionnaire was used. the questionnaire was
developed by modification of the Job Content Questionnaire (JCQ)
used by Karasek in 1982. Through the questionnaire, demographic
characteristics, stress-related behaviors and sleeping hours were

surveyed.

The results were as follows:

1. Personal exposure to dust, PAHs and metals were extremely low.
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Thus, most chemical agents were not detected. Some of chemical
agents were detected in the samples, however, there was no
significant meaning since the concentration levels were quite below

the current occupational exposure limits.

2. Train drivers were exposed to the noise of 8 dBA level. Some
drivers were exposed to the high level up to 90 dBA during driving
train. It was, therefore, recommended that engineering controls

should be implemented in the driver’s cabin such as an enclosure.

3. Psychological job demand was higher in the train driver
compared to the office worker, and job decision latitude (job
control) was low both in drivers and office workers. However, job
demand level in the driver group was similar to the average of all
other workers that was surveyed in the previous study with the
same tool. Thus, train office workers could be classified as an
passive group. For the train driver group positioned in the middle of

a passive group and a high strain group.

4. Fatigue score both in the driver group and train office workers
were higher compared to the average of all other workers that was

surveyed in the previous study with the same tool.

5. The score of social support for the office workers was same to
the average of all other workers that was surveyed in the previous
study with the same tool. However, it was lower in some degree In

the driver group. There was a positive relationship between
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supervisor support and colleague support.

6. There was no significant difference in the symptoms on sleeping

inferences between shift workers and non-shift workers.



