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Study on the Exposure Levels of Organic Solvents and
Subjective Symptoms of Dry-cleaning Workers

Soo-Young Kim, Jeong-Yun Kim, Yeon-Kyeng Lee, Sok-Goo Lee,
Young-Soo Lee, Young-Chae Cho, Tae-Young Lee, Dong-Bae Lee

Department of preventive medicine & Public Health School of

Medicine, Chungnam National University

To investigate the exposure levels of organic solvents and subjective symptoms of
dry-cleaning workers, 77 male and 52 female dry-cleaning workers who had been wor
ked in a small city of Chungnam province, and a large city, Taejon were selected for
the study group. Air concentrations of organic solvents in the working environment
were analyzed, and subjective symptoms of dry-cleaning workers were surveyed,
from July to August 1996.

The results obtained were as follows :

1. The concentrations of organic solvents in the working environment were within
permissible TLV-TWA limits. '

2. For the 13 symptom clusters, the most frequently complained symptom clusters
were fatigue as 71.3%, and followed by depression and urinary disturbances as 53.5%
and 51.9%. Other symptom clusters complained were below 50%.

3. Positive response rates of subjective symptoms were significantly higher in wor-
ker groups such as lived in a large city, female, higher education level, more fre-
quently alcohol drinking, higher concentration of organic solvent in working environ-
ment, work in alone.

4. Workers who had used solvent B showed 2.3 point higher scores of subjective
symptoms than those of solvent A. Of the subjective symptoms scores, amnesia and

nervousness were higher in solvent B user group than solvent B user group.
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5. As a result of factor analysis, 3 factors such as depression, urinary disturbance and neur-

ologic disturbance were selected.

6. As a result of the logistic regression analysis, sex, the number of fellow workers, working

time, region, job tenure, smoking, alcohol drinking, ventilating system, concentration of organic

solvent in working environment and place of residence were selected for the related variables.

For the conclusion, even though the concentrations of organic solvents in the working envir-

onments of dry-cleaning workers were within permissible limit of TLV-TWA, many dry-cleani-

ng workers complained symptoms, such as fatigue, depression, urinary disturbances and so on.

And the factors affecting to the symptoms of dry-cleaning workers were the number of fellow

workers, work hours, region, job tenure, smoking and alcohol drinking.

Key words : dry-cleaning, mixed organic solvent, neurotoxicity

LM £

=2tolZelg(dry cleaning) #7]8AE AME-3}
SFE HEAIA oA of 249 #4944
AL B3 A7st] gl 52E& Sshs
o2 9 UetlAe -] AEioA seto]
s et dorm AN e wslz
AEle] ke 22219 #7F HAF F7kske 7
grolth(A Y <, 1981). &=l 4= trichloroethylene,
tetrachloroethylene (perchloroethylene) 59 T4
B AEEAE dd 40~5078 o] AREElT 9le
™ (NIOSH, 1981) 53] tetrachloroethylene V|, U
2, M #5582 AR e 150T o
o] 2rojA] ZalE o] A2k EUhA9] Y87}
A AN FEA ACHDEG, 1991). 2] U2}
9] 7% tetrachloroethylene 59 G JE HH§ &
Ale 19197378 =45l 1994d B W5 3% 5
A AEtas oF 7%l o2 11 susl Mgk
o o7l o] Az ZE Rl A AMEE I /1o, 1 9]
o giF-Ee AgaoME Ffkerosene)E T3
o2 EFH7IEAE TEo] 2SS Sth
&, 1994.1). o] AlEHE- E3H771-841 9

]
o] 25 wo sA9) APE = AFE S Hol

My o, o

e
2
=
r>

7] 3l A2l FF A7HI7E EFEAR 2 RS
BA7IB &3 Uut AR & S floH, YR
E3Ag o E8E2 FAHECE trichloroet-
hylene, tetrachloroethylene, trifluorotrichloroethane
T AN EFEAZE A o 1T 2 E = 20
JOLHYLE 5, 199) AH § Frsle F2
Aol S35 ol £33k AAotHEAAN
, 1994.5). o] W&ol et} DG thxA] F7
|9oliMe 2Rsat wj717kset 3 sl whga
siEtan g goA AdAd fas 37 F oF
T8 Foli ArE 2@M7e 99 5 gl
on] Algtid sk Selolged ek 1%
Aeish ARart AN A2 A F
IsEAE Qo Feirh ArHAHY
71845 AHgshe YN
193 371% A4EES} 85 tapiRe) Fla)
g #EAE AT, 1991) 503 o] 3e]
ZEAE 188 e AlAelA e 2l Tl

44 5% AYERERL HEL B 9

g4

Rl d
yo

H

T
=
rh

Mo g

N
fle &

g

olf o

ol

[od

—629—



2o AEre u})ﬂiioﬂ 93l 7 7]-0:]6]:0“ sl
B BS =971 9%em(0lson 5, 1985; Viiet 5,
1989), Ak f718A0l e E E2HE= 223}
AN Z7ldle FHA FUNAE Fdl FE
UEeR3D (Cherry 5, 1985), AlZto] A& vl
X838 7144 553 organic brain syndrome)?]
AHE} Folxle Hoeg ¥ uET 9rHMikkelsen
%, 1988). o]l w2} ME2oM AR EFRF7)8A)
AMgshe cglolgeld2E2AEdA Asx 7]
%Xﬂ‘)ﬂ o AA=AR Ve A3 4o 7t
Aol 2ol AR F35 wiwrA F42e
HAES Yol T olF TATY T Fe T
TRsle cejolge Y22 f718A W%
2 o] £3-& £ 7|2ARE ATt & 24}

%M%ﬂﬁw

ﬂl[ﬂl mu‘- o

I g7oie o 3

FE 7ol |3k Al
EBAE Yoz s en, AFAHd uet Z2FE
o} 270 g Ao A= 523 ZARI 534
ks A dEAlY] &) AHez
F5A19 ALY 37l 1 oA
559 A5 xR 445070 o

P
o
&
o

JJ gL
0

°n 4N o

1) HEZA}

199614 79 ~88 Apolol| wg] FHE ZARIo] 7}
HERIAES HHEste] selolgeEds B33l e
222 A ?&ﬁl&! ARAE ik, 2717194
oz 7|4ekA & %, sk w3 2E 152
By 3o B4e 12978 84.8%9] 3|4EE B
Hrt

= Hr

= Z}‘ﬁﬂi%ﬂr A3k vﬂ%ﬂl 3, FEAE,
, 22 FA f718Ad £24 sFsAol
Aol e] SR 2Hdg Fol et
XA A4S HE EFS 278§
(1993)9) 7184 SR E 33230 H7)A
AR 723E FUete ANt o AEAY Al
A& H7187] 9439, Crohnbach®] alpha#l+E T
st AzHEH 3], 1991) T35 A 0.869, F
Zoll= 0.8992 HWA H& alphaﬁl’“e Ho o]
2 89 U It 52 0= ady

o

bk

u

A

% ¥2 1

Q.
to L &

e

ﬂ i

32 ax

Bk

ESE

.Il)l-

%!

NEZYT EHE n2 FYaekdr
AdFae] FHAEH(NIOSH Manual of analytic
methods)(NIOSH, 1994) #1550, #1022, #1003 @
2t A gaigict.

(]
~—

vl & 1) o) A ZE A7) (Hewlett-Packard ~ GC/Mass
5972 A, USA)E AME3le] BAEAE =elold
23 8AE FHFske deldER n|Ag 207t AN
ou BR9 AEAE ol9oll tetrachloroethylene
(perchloroethylene), trichloroethylene, trifluorotric-
hloroethene 58] o] BRI o9 24}
o|& F 7}x] &A1& solvent A9} BE +F3IHTHL
g1, 2.

—630—



BTGNS

= Solvent &
2 =z 3
m00y3 | g
z 81
w0{s 2| 8
= 2|z
1sp00ds S| =
8 =y g -
= R o
100007 & 2
i3 3
[~
5000 g
i 0 Ll ___[ﬂ\PNP ‘Ll LN A} T AR T
Tane>" 500 1U|]] 15.00 2000 2500 3000 3500 4000 4500 5000 55.00
Fig. 1. The gas chromatography profile of solvent A.
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Fig. 2. The gas chromatography profile of solvent B.
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Table 1. Analytic conditions of gas chromatog-
raphy

Items Condition

Column Varian C153, 25m glass capillary column
Carrier gas He(99.999%)

Air flow to detector  1mé/min

Injector temperature  230T

Detector temperature 230°C

Column temperature 4 min at 65°C-95C(10C /min)

Inject solution Ing

Detector Flame ionization detector(FID)
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Table 2. Solvent concentration in air

unit : piece(%]

RY Solvent A Solvent B Total p-value
trace 23(43.4)  25(32.9)  48(37.2) 0.481
<1 27(50.9)  46(60.5)  73(56.6)

>1 3( 5.7) 5( 6.6) 8( 6.2)

0.32+0.92 0.23+0.77 0.27+0.83 0.548

Total 53(100.0)  76(100.0) 129(100.0}

Average Symptom score(Mean + SD)

trace 7.3+57 11.7+68 9.6+6.6 0.085
<1 9.8%+7.2 11.2+80 10.7%7.7
21 5.3+5.1 44+48 48%46

Total Average 85+6.6 109%7.6
(Mean +SD) p=0.063

9.9+73 0.077

- -
I Y =%, where C, is measured concentration and T, is TLV-TWA

n
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Table 3. General characteristics of dry cleaning workers

(%)
Sex Male Female
Total p-value

Items Small city Large city Small city Large city
Age

-29 1( 4.9) 2 3.7) 4(16.0) 1{ 3.7} 8( 6.2)

30-39 10(43.5) 27(50.0) 10(40.0) 15(55.6) 62(48.1) 0.561"

40-49 10(43.5) 21(38.9) 7(28.0) 9(33.3) 47(36.4)

50- 2( 8.7) 4 7.4) 4(16.0) 2 7.4 12( 9.3)

p-value 0.718 0.861 0.417”

Average(M*SD) 40.716.6 40.716.6 39.3%£9.0 39.146.3 40.1%7.0 0.681
Education level

Below middle school 17(73.9) 27(50.0) 14(56.0) 16(59.3) 74(57.4)

High school 6(26.1) 23(42.6) 11(44.0) 7(25.9) 47(36.4) 0.574"

College - 4 7.4) - 4(14.8) 8( 6.2)

p-value 0.038 0.516 0.052%

Average(M%SD)} 89+18 9.6£3.0 9.0+29 9.8+£2.9 9.4%28 0.510
Smoking

Non-smoking 2( 8.7) 13(24.1) 25(100.0) 26(96.3) 66(51.2)

Ex-smoking 6(26.1) 5( 9.3) — — 11{ 8.5) 0.001"

Smoking 15(65.2) 36(66.7) -~ 1{ 3.7) 52(40.3)

p-value 0.487 — 0.1127
Alcohol drinking

None 2 8.7) 16(29.6) 18(72.0) 16(59.3) 52(40.3)

2-3 times/month 6(26.1) 18(33.3) 7(28.0) 8(29.6) 39(30.2) 0.001"

2-3 times/week 7(30.4) 16(29.6) 3(11.1) 26(20.2) '

Nearly daily 8(34.8) 4 7.4) - - 12( 9.3)

p-value 0.002 — 0.028?
Total 23(100.0) 54(100.0) 25(100.0) 27(100.0) 129(100.0) 0.037

1) Calculated p-value by ¥*-test after the variable region was controlled.

2} Calculated p-value by X-test after the variable sex was controlled.
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Table 4, Work related characteristics of dry cleaning workers

(%)
Sex Male Female
) Total p-value
Items Small city Large city Small city Large city
Kind of solvent
A 14(60.9) 23(42.6) 9(36.0) 7(25.9) 53(41.1) 0027
B 9(39.1) 31(57.4) 16(64.0) 20(74.1) 76(58.9) )
p-value 0.144 0.436 0.105”
Solvent concentration in air(R)
Trace 14(60.9) 8(14.8) 15(60.0) 11(40.7) 48(37.2)
<1 6(26.1) 43(79.6) 8(32.0) 16(59.3) 73(56.6) 0.144"
>1 3(13.0) 3( 5.6) 2 8.0) o( 0.0) 8( 6.2)
p-value 0.007 0.481 0.001%
Average 0.4+1.0 03%1.0 0.3£1.0 0.1+0.2 0.3+038 0.583
Working hours/week
<48 2( 8.7) 11(20.4) o( 0.0) 8(29.6) 21(16.3)
48-60 1( 4.4) 6{11.1) 3(12.0) A 7.4 12( 9.3) 0.508"
60-72 6(26.1) 12(22.2) 10(40.0) 5(18.5) 33(25.6)
72-84 8(34.8) 13(24.1) 5{(20.0) 3(11.1) 29(22.5)
84< 6(26.1) 12(22.2) 7(28.0) 9(33.3) 34(26.4)
p-value 0.157 0.178 0.045%
Average 68.6+15.0 61.9121.2 69.41+14.7 60.91+22.2 64.31+19.5 0.216
Job tenure(years)
-1 1( 4.9 8(14.8) 0( 0.0) 5(18.5) 14(10.9)
25 4(17.9) 20(37.0) 8(32.0) 11(40.7) 43(33.3) 0.769"
6-9 10(43.5) 13(24.1) 6(24.0) 7(25.9) 36(27.9)
10- 8(34.8) 13(24.1) 11{44.0) 4(14.8) 36(27.9)
p-value 0.038 0.007 0.001?
Average 9.4%+6.1 6.6+5.7 9.5+6.6 49+5.0 7.3+6.0 0.010
Place of residence
Home 13(56.5) 29(53.7) 10(40.0) 9(33.3) 61(47.3) 0.040"
Worksite 10(43.5) 25(46.3) 15(60.0) 18(66.7) 68(52.7) ’
p-value 0.821 0.621 0.6219
Ventilating system -
None 8(34.8) 18(33.3) 5(20.0) 5(18.5) 36(27.9) 0.073"
Present 15(65.2) 36(66.7) 20(80.0) 22(81.5) 93(72.1) )
p-value 0.903 0.893 0.8587
Number of fellow worker
None 8(34.8) 34(63.0) 12(48.0) 11(40.7) 65(50.4) 0377
More than 1 15(65.2) 20(37.0) 13(52.0) 16(59.3) 64(49.6) )
p-value 0.024 0.602 0.183%
Total 23(100.0) 54(100.0) 25(100.0) 27(100.0) 129(100.0) 0.037

1), 2) : refer to table 3.
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Table 5. Complained rates of symptoms according to solvents

{%)
Solvent A Solvent B Total p-value
Symptoms
Fatigue 34(64.2) 58(76.3) 92(71.3) 0.134
Languor 25(47.2) 40(52.6) 65(50.4) 0.543
Difficult to get up 20(37.7) 40(52.6) 60(46.5) 0.096
Frequent fatigue 22{41.5) 31(40.8) 53(41.1) 0.935
Evening powerlessness 9(17.0) 20(26.3) 29(22.5) 0.213
Depression 26(49.1) 43(56.6) 69(53.5) 0.401
Difficult to initiate work 12(22.6) 26(34.2) 38(29.5) 0.158
Unreasoning depression 13(24.5) 24(31.6) 37(28.7) 0.386
Incoherence 14(26.4) 23(30.3) 37(28.7) 0.636
Urinary disturbance 23(43.4) 44(57.9) 67(51.9) 0.106
Urinary frequency 17(32.1) 27(35.5) 44(34.1) 0.685
Hand swelling 5( 9.4) 12(15.8) 17(13.2) 0.296
Face swelling 4 7.6) 12(15.8) 16(12.4) 0.164
Dysuria 3(5.7) 12(15.8) 15(11.6) 0.079
Nocturia 3( 5.7) 9(11.8) 12(9.3) 0.236
Darkish urine I 1.9) S( 6.6) 6( 4.7) 0.215
History of kidney disease - 4 5.3) 4 3.1 0.091
Headache 23(43.4) 40(52.6) 63(48.8) 0.304
Peripheral neuropathy 25(47.2) 36(47.4) 61(47.3) 0.982
Tingling sense 13(24.5) 18(23.7) 31(24.0) 0.912
Sensory paralysis in skin 10(18.9) 17(22.4) 27(20.9) 0.632
Difficult to smell 9(17.0) 11(14.5) 20(15.5) 0.700
Tremor 4 7.6) 10(13.2) 14{10.9) 0.315
Sexual disturbance(decreased libido) 23(43.4) 34(44.7) 57(44.2) 0.881
Memory disturbance 18(34.0) 39(51.3) 57(44.2) 0.052
Amnesia 13(24.5) 35(46.1) 48(37.2) 0.013
Defect in recall 15(28.3) 17(22.4) 32(24.8) 0.444
Difficult to remind TV scene 7(13.2) 15(19.7) 22(17.1) 0.334
Concentration disturbance 20(37.7) 36(47.4) 56(43.4) 0.279
Unable to concentrate ons’s thought 14(26.4) 29(38.2) 43(33.3) 0.166
Unable to concentrate one's thought to work 8(15.1) 15(19.7) 23(17.8) 0.500
Difficult to adjust oneself to new work 8(15.1) 14(18.4) 22(17.1) 0.622
Irritability 19(35.9) 36(47.4) 55(42.6) 0.195
Nervousness 13(24.5) 32(42.1) 45(34.9) 0.040
Irritability 10(18.9) 20(26.3) 30(23.3) 0.326
Impulse to kill oneself 8(15.1) 7(9.2) 15(11.6) 0.307
Acute irritation symptom 18(34.0) 32(42.1) 50(38.8) 0.352
Dizziness 12(22.6) 21(27.6) 33(25.6) 0.524
Difficult to understand newspaper 5( 9.4) 12(15.8) 17(13.2) 0.296
Paralysis of upper or lower extremities 4 7.6) 12(15.8) 16(12.4) 0.164
Emotional liability 17(32.1) 31{40.8) 48(37.2) 0.316
Unreasonable anger 14(26.4) 27(35.5) 41(31.8) 0.276
Labile mood 6(11.3) 13(17.1) 19(14.7) 0.364
Personality change 4( 7.6) 10(13.2) 14(10.9) 0.315
Sleep disturbance 8(15.1) 21(27.6) 29(22.5) 0.095
Sleeping difficulty 7(13.2) 17(22.4) 24(18.6) 0.190
Insomnia 3( 5.7) 8(10.5) 11( 8.5) 0.332
Understanding disturbance 6(11.3) 19(25.0) 25(19.4) 0.054
Trouble interpreting in conversation 2( 3.8) 9(11.8) 11( 8.5) 0.108
Loss of body control 3( 5.7) 5( 6.6} 8( 6.2) 0.832
Sense of floating body 3(5.7) 4 5.3) 7( 5.4) 0.922
Number of exposed workers 53(100.0) 76(100.0) 129(100.0)
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Table 6, Symptom scores of dry cleaning workers according to the general characteristics

unit : mean+SD

Male Female

Items Small city Large city Small city Large city Total p-value
Age

-29 1.0£0.0 125%x17.7 8.0t+6.4 10.0£0.0 8.518.7

30-39 8.5+6.3 7.1£4.9 8.6+6.3 13.74£9.8 9.2+7.1 0.046"

40-49 6.8+4.1 14.3+8.6 9.3£3.0 11.1£6.6 11.3£73 ’

50- 6.0t1.4 8.8%7.6 8.0+3.7 14.0+14.1 8.9%6.7

p-value 0.035 0.361 0.349 0.2817
Education level

Below middle school 8.1%5.1 1234838 89150 124185 10.7£7.5

High school +43 8.746.5 8.245.1 117481 8.5+6.3 " 0.025"

College 53%22 - 15.5%11.9 10.4%+9.6

p-value 0.026 0.184 0.229 0.160%
Smoking

Non-smoking 7.0x7.1 7.9%£7.4 8.6+49 13.0+8.7 10.2+7.4

Ex-smoking 83+52  13.4%104 - - 10.68.0 0.034"

Smoking 6.81+5.2 10.6+7.6 - 4.0+0.0 9.4+7.1

p-value 0.115 0.061 0.745 0.230”
Alcohol drinking

None 9.5%+3.5 10.9%+9.5 7.7£3.7 13.2+9.1 10.4+7.8

2-3 times/month 4.8+3.7 7.7+6.0 11.0£7.0 7.9145 7.945.7 0.010"

2-3 times/week 8.31%6.1 10.5£7.6 - 23.0£5.0 11.38.1 '

Nearly daily 75455 17.813.6 - - 10.9£7.0

p-value 0.110 0.009 0.159 0.0549
Total 7.01+5.1 10.2+7.8 8.6+4.9 12.7£8.7 9.8+7.3 0.018

0.118 0.043

1), 2) : refer to table 3.

6. HFUHSY0| M2 SLEH & SRHTE B $AHLE foaA sttt 2

PAI70) e BFRSE DRA] 3242 24

SA 9] Fol A AgAl] H8) BEAITL 4 A e woblou A% 27 A4S RS Fole
7t ol AR 18 Aol(p=0.056)8 NA,  HelaA) BT, 2o] TR 22 o] HE B
43 2EAGE 24T e folkA) GAT TN §28 Aol BT p=0007), ol Azt
(p=0.149). 84181 1E5E ] A2 AEEA ge 2PAAS PP FAE 499 Ao iy
222 H3) 715EEt B8 agolM S (p=0.010)(3£ 7)
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Table 7. Symptom scores of dry cleaning workers according to the work related characteristics

unit : mean+SD

Male Female

Items Small city Large city Small city Large city Total p-value
Kind of solvent

A 6.4+4.9 9.418.1 8.11+4.0 10.016.6 8.51+6.6 0.023"

B 84154 10.8+7.6 8.9%5.5 13.71+9.2 109t7.6

p-value 0.166 0.081 0.056 0.1497
Solvent concentration in air(R)

Trace 5.0+23 3.6x27 10.0£5.2 14.51+8.2 9.616.6

<1 8.7%5.6 11.5+7.7 6.6t4.1 11.5+9.0 10.7+7.7 0.035Y

>1 4.7%5.5 4.0t6.1 6.01+2.8 - 48146

p-value 0.030 0.087 0.077 0.237%
Working hours/week

<48 40t4.2 14.81+8.9 - 15.1£7.9 13.9£8.5

48-60 2.0%0.0 11.3+8.3 8.3%45 13.0+85 10.1£7.1

60-72 9.0+43 9.0+8.7 11.4%5.6 10.0£10.5 10.0+7.2 0.032"

72-84 8.016.5 9.5+8.7 6.01+3.2 9.716.7 8.5%5.4

84< 6.3%4.2 75%7.2 6.61+3.7 12.6%10.1 8.4+73

p-value 0.212 0.230 0.067 0.172%
Job tenure(years)

-1 5.0%0.0 9.0+6.1 - 16.2+8.9 11.3+7.7 0.174"

2-5 13.8+5.6 8.216.9 9.8+7.2 12.5+9.0 99175

6-9 63133 10.8+8.6 10.3+4.6 1271105 9.9+75

10- 54149 13.5+8.8 7.51%29 9.0+4.1 9.4+6.8

p-value 0.472 0.157 0.869 0.9647
Place of residence .

Home 83+5.1 8.5+6.5 9.515.5 149%10.1 9.6%+7.0 0.062"

Worksite 5.8%+5.0 12.2+8.8 8.0x46 11.6+8.0 10.2+7.6

p-value 0.133 0.057 0.608 0.799?
Ventilating system

None 6.816.5 10.7£7.0 9.4+39 8.216.0 9.3%6.4 0.067"

Have 7.5+4.4 10.0+8.2 8.4+%5.2 13.7£8.9 10.1+7.6

p-value 0.284 0.095 0.626 0.735%
Number of fellow worker

None 123+4.2 11.3+8.0 8.0+3.8 16.21+8.8 11.6+7.5 0.003"

More than 1 45%3.1 85%7.2 9.24+5.9 10.3%8.0 8.1+6.7

p-value 0.013 0.063 0.007 0.010%
Total 7.0%5.1 10.2+7.8 8.6+49 12.7+8.7 9.8+7.3 0.018

1), 2) : refer to table 3.
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Table 8, Factor matrix of the selected variables

Item Factor 1 Factor 2 Factor 3
Unreasoning depression 0.082 0.011 0.016
Unable to concentrate one's thought 0.080 -0.035 -0.016
Unreasonable anger 0.080  0.026 -0.125
Nervousness 0.076 0.015 -0.069
Labile mood 0073 -0.074 -0.174
Sleep difficulty 0071 0028 -0.044
Incoherence 0.071  -0.016 0.002
Swollen limb 0.016 0.220 0.055
Dizziness 0.043 0.208 -0.003
Swollen face i 0.027 0.186  -0.007
Darkish urine 0.034 0.228 -0.146
Trouble interpreting in conversation 0.044 0.214 -0.0l6
Dysuria 0.022 0.208 0.058
Urinary frequency 0.006 0.008 0.243
History of kidney disease 0.007 -0.114 0.210
Paralysis of upper or lower extremities 0.047  -0.009  0.201
Irritability 0.063 0.013  -0.200
Sense of floating body 0044 0029 0.234
Evening powerlessness 0.042 0.147 0.196
Headache 0.052 0.099 -0.19
Eigen value 8.489 5.195 3.956
Proportion 0.212 0.130 0.099
Cumulative proportion 0.212 0342  0.441

Table 9. Results of logistic regression analysis
with factor scores

Item B Beta p-value 0dds ratio
Factor 1
Sex -1.609 -0.436  0.047 0.200
Smoking " -1.457 -0.754 0.026 0.233
Alcohol drinking 0.7917 0.452 0.031  2.207
Job tenure -0.011 -0.463 0.028 0.989
Ventilating system -0.962 -0.236 0.215 0.382
Place of residence 0.922 0.256 0.161 2.513
Number of fellow worker -3.030 -0.838 0.001  0.048
Factor 2
Sex -2.179 -0.591 0.048 0.113
Region 1970 0534 0.032 7.170
Education -0.697 -0.469 0.026 0.498
Smoking -0.728 -0.376  0.196  0.483
Alcohol drinking 1.071  0.611 0.021 2919
Solvent concentration in air  0.805  0.369  0.106  2.237
Job tenure 0.019 0.779 0.004 1.019
Place of residence -2.721 -0.756  0.003  0.066
Factor 3
Region -2.167 -0.587 0.031 0.115
Smoking -1.291 -0.668 0.076 0.275
Alcohol drinking 0.802 0458 0.179 2231
Working hours -0.076 -0.740 0.006 0.927
Job tenure . -0.014 -0.597 - 0.068 0.986
Ventilating system -1.776  -0.436 0.045 0.169
Place of residence 1.491 0.414 0.077 4.441

Number of fellow worker -2.779 -0.769  0.005 0.062

—639—



24 ]ohﬂ 7l—rZ1

Hrtshe ARF
AAVEo] AMREH
*4]74]5’—747]?0“"1
avioral core test battery(NCTB)E ©|-83t 77} A=
011;}, e} o] ArpiEo] AlAsizErAel
& FAHLE ofela, AR AR
A A7kl 71 3] “"Xﬂ }
a3 59 e 9
A HEE AR xgamo] =

zsjolo} BT}, meq wad)

2213} neurobeh-

$2) Yo

315% 317 HBHHC
u#F oo} 3t A
o) d%hg 1z} 9]

olof b Z Zﬂ

o>4 ]

e BN

o

o

i

~ M n

v

e

o}c’% UrEM7 AL
17} ZhrféT AEH & 13 *‘A]-ﬂ‘zi&
oz o] zentez F4eA 2

Moo

Lu

e
olN

A8 8210 BA odds ratio’} IF-E 28 2Hsl=
Ao2 Ut 28l9] st Qe Ane 1
(23], 1982). &3 9L WHIE BE ZAHA
TE AaATle FoE Ueht A8 Al

27 AT 22 2 U3 ARE
dol AF7HA Fa% %4330] 7]}111]01] ,]51 2}

2 i 3]

rir

2% ) 2e 97} 2ad ol Azt 9

2ol U 345 BEE 2 o} A%
S Z4FHE /Wb sod olgel 2EANA
FHR7} GA7) Folion, HHIAE 104 o

[ H

A aRE ZRAS] AR 1 WA Ul
t}. o2 E Aake o= T AN Aol gd
o3l ZEARIM AU Th &0l 7P W
i siges (g 5, 1990), 1A 5 A7
= A%l %7@?% F452:80) gadtn Z‘E’ﬂoﬂ

-

WEM‘R’AEH%‘%XL 1989). OE DlT°1 EO} Zgo
© 2EAEY d¥o] AYo] e 22
ol ol5e] A7l that 24jo] ge =
37

Yo7t 542 7184 %«%

01%

Z]"J/} 22
o] A& Z2AE A Heske= AT &
2 7|1 F2e| Hgsled a8 F4ge] ¢l
Y= healthy workers effect®] 2321 R
ok go] Aol Fre ZRAEY FHITLEC]
< AL §718A FR] 2719%0] o 7] g
12k SAE 4= glort ol o|E Heo] gL
Z22k50] A9 7] e BRIt FobA
B AN 2ARIM ddiEes 2Rle S4E
AFHoR RYY AFEw FHHY ol g o
F7HES a7Ed
SR dEAAY ZRARA AEAEG 4
fHog 22 AL AR Rl BEA Aol B
stom AGA AR Hlal BEA) ARG U5
gzt A L o e Fert B}, “Al7e]
WNRAFY" T FEo| FdEol Fot T4
7b 238E ®& FS B AH V1% SAEETt

5 o\
(o

Lafh‘iﬂ
.
o-lN-FLer
o 2L

HE i rLj
n

e

o4
O

r

N

al

~640 —



sS40 7Vl 2 2EAAN FHEH
Al 7190844 @627 A2 R )]
Aol e SAZYINE Folshe LA
% 47184 B2t FHERE Bl A=
e el 4 UL . 28R

%z:u B2} A, 49 39 08

of¥ HH‘

Rl £ ol ox ro

EQl AgiolA AFste B9t s0%E 2F3td
Aol whz 2jolg B3P (p=0.040), MEAS A
e o7le FhAkek AERTE Aok 3k tix
Al dqzRzE At g 2o vle] FdEHel M =
A vehd Ae =59 Frd S| #S
AlAFehE zdolebal Azt B %E—CLEZM %
& /\C*I XY ZEAY AE B Feoz 295
T A7) Bl = A go] 2Rske 22Apt
%R %*o‘%% | Fel3tl ot 4 o 71X
E2E e 37t oA FAFH

CA=Ry
F3 FopAlE AR Bolg  IAT vk Z2
g

AveAuy dAzage ng
ol el 23 25 WA
1o BN AAe) wEe.
R RN

EoF ASAFA T3 Eﬁﬂ EA 2

ik
N
>
i
°, °
¢ oo

I
lo

m
Ol

}Q.
o

b &
B

123

ooy
ol
e
X,

N
=

i

do ¢

re o
a%d
>

30 4|
o g
o]}l
o

rh: fr

2
2
o olN
o
of
a2
tle
5
r
pau
L‘J
£
Aul
T
i)

AR e, AFA Ads
T durslel] A
IARGAME 119%%1
T AqoiMe =
o FHAlE, 87 10111 A=t 18 A
e} 9oLt 7Rl 13)0) slsle] 245 Aog
AA| 343 2R FriArr Desin, o

Holl 245o] A& dd 2UAS7 3|

& e 292 7Fs Aol ok £8 B 471847}
Qo) BAE FFe AnuEd EF 571849
Qg 3 sl B8] Ralod ol 4] of
L o] Uk L M AAE o] ArEE & 4
Qe 22 Aol Sl £8 718400 Z2
He 22ASAIAN E29E 471849 $F A
2 B8Pl sietetel 29 WE 479 8F AR
2 ZRTE AL BAHoE S Lol opin}
Aol 92 F Ax AE 4YNE Folof 4%
2 okajo] gt 240 g HRE ¢ 4 Qe
WHE ot EdolgYand frRe) E84

o H
Hix Agst AFol 2L

e
>
A
oxl
it
-
ol
&
N
o
=

N

130l ZA)aks §718A A B FekrA
ot 5 o EH*V‘% 24 3}o] LH-]—_j 2z =
a]23= 7o) Fashy o]d st
T7} Xggsjojo} grya xgz}gq A
I8 7184 Z2Hw9} 42t B
F B 2AF GEE zAlo|lEg Qluakde) ok
oo 1 %

, o omo ot
o
)
o
2
3
thl
o
o
o
|
L‘i
X O
NW
I
ol
ri
fu
24

Ar &
ol
o
_2;.,
ﬂll

o
@Er}i
.

2
_‘\1

ke o sivke Aol flan], g
22 f7)8A A W E Hrtelrlele o
7h 9Tt o] FAgo] ] BolHoln {LEX}Q}
B7P F50IA g™ AL ¢ e A
o} & T2 slolx 2F wigeE WA
€ W7k 17} ofelE dAoln. meh FF =2
FEd2aAe] 7184 Z2f e dre A4S
Al o3l grEet o}qa} thorst A A=A 7
A A28 BUEPE §3 A7t olFolAol
g ez Yzdn

o mlo r (2 2 Ob o Horfol o K

V.8

ru

clo|ZE|d2E ALY T 2Er fU)8AER
Axol A4S HEES A 98 v2Y &



ARl SHEEY 1] 2AI9 FHAQ theAlE B
ato] Z4z} so7l4, @b 779, oA} 528 tjake s
T ERR7EA FES 2Hs A4S0 o)
3

F A

AT RARE Aldste] ot g 2AE Ao

A &0l 47} 53.5%, 51.9%% &3k 7|E} &
e SAEE 50% [Tkl ik

2}olE B},

4. AGA] AMERLOl Bl BEA| AERRIA 2 3]
14 Pd 4S dojd= A4t 2o, “AA
o] GIZAR}" 59 FFo] Thgo] Ho} F
ATt 238E wokon, JIEIEAEE
7} 31-E5HAl0l 7l & ZRAPIA S E

7} =3t}

A7t 22590k,
6. 2 AT FHUFE @ 2A2Y HARAL
A A% Y, B8 2
&, AFAR, 43, FA5) 079, WA &

ree

HES

AR, AR L, N, o=, dEls, uigg) ER
d F2 2ERE] 2F vhital zpziEAlel) @
3k At thetatd 218k3) 2] 1989;1 : 206-217

eF ZEA AT, 255 ot A196
3, M8, =55, 1991

TA] A 92-18%, AL, %5 1992

A< SBAE - Hel. AL, Z92TAL, 1081, Z 288

o Z, SHFE, AFAL, 1L, WS 3NE ER
ol Z2o| WE 23 vhAt ek 22 44
of gt AT gharo] 2k 9)3t 1990;29(2) : 56-65

2578, 449, 434, 483, d¥e. R
A ZZ2o] g JAAE ol & A
Aoy ke #3k o 5}3)2)
1993;26(1) : 147-164

#18-8]. Lacquer-thinner A2 2219 212454 S 4
o sk W] T A7, urejsts] %
1982;15(1) : 213-217

BLE, H9Y, 371, TAY, A2, A3 54}
A, HERk ks wiE g Aol BE 2 A}
AHI). FEEFHATYE 1996

i
2
ot
1o
£

e, 2, I, e, A, 38, 3
=, Y, Aad, AR, A, FEa), 24

, WA, o)F%, 245 FEANY A%
gl B4 73S AP ZAQT. 2P AT
X 199

FAYAIE. 1994. 1. 30

FAAAE. 1994. 5. 3

3] AEA AIFA w3 A4 #4. $857
AT 1991;4(1): 93

Beving H, Tornling G, Olsson P. Increased erythro-
cyte volume in car repair painters and car mec-
hanics. Br J Ind Med 1991;48 : 499-501

Blair A, Stewart PA, Tolbert PE. Cancer and other
causes of death among a cohort of dry cleaners.
Br J Ind Med 1990;47 : 162-168

Brandt L, Kristoffersson U, Olsson H, Mitelman F.
Relation between occupational exposure to or-
ganic solvents and chromosome aberrations in
non-Hodgkin's lymphoma. Eur J Haematol
1989;42 : 298-302

—642—



Cherry N, Hutchins H, Pace T, Waldron HA. Neur-
obehavioral effects of repeated occupational ex-
posure to toluene and paint solvents. Brit J Ind
Med 1985;42 : 291

Claydon SM. Myocardial degeneration in chronic sol-
vent abuse. Med Sci Law 1989;28 : 217-218

Deutsche Forschungsgemeinschaft (DFG). Maximale Ar-
beitsplatzkonzentrationen und Biologische Arbeit-
sstofftoleranzwerte 1991. Weinheim, VCH, 1991

Ellenhorn MJ, Barceloux DG. Diagnosis and treatment
of human poisoning. Medical toxicology, New York,
Elsvier, 1988, pp.959-961

Eskenazi B, Gaylord L, Bracken MB, Brown D. In
utero exposure to organic solvents and human
neurodevelopment. Dev Med Child Neurol
1988;30 : 492-501

Franco G, Fonte R, Tempini G, Candura F:Serum
bile acid concentrations as a liver function test in
workers occupationally exposed to organic sol-
vents. Int Arch Occup Environ Health 1986;58 :
157-164

Harving H, Dahl R, Molhave L. Lung function and
bronchial reactivity in asthmatics during ex-
posure to volatile organic compounds. Am Rev
Respir Dis 1991;143 : 751-752

Hashimoto DM, Kelsey KT, Seitz T, Feldman HA,
Yakes B, Christiani C. The presence of urinary
cellular sediment and albuminuria in newspaper
pressworkers exposed to solvents. J Occup Med
1991;33 : 516-526

Kelsey KT, Wiencke JK, Little FF, Baker EL, Jr, Lit-
tle JB. Sister chromatid exchange in painters re-
cently exposed to solvents. Environ Res 1989;50 :
248-255

Kyyronen P, Taskinen H, Lindbohm ML, Hemminki
K, Heinonen O. Spontaneous abortions and con-
genital malformations among women exposed to
tetrachloroethylene in dry cleaning. J Epi Comm
Health 1989;43 : 346-351

Last JM. Public health and preventive medicine,
12th ed. Conneticut, Appleton-Century-Crofts,
1989,pp.624-625

Lerman S, Kipen H. Reactive airways dysfunction
syn drome. Am Fam Physician 1988;38 : 135-138

Lindbohm ML, Taskinen H, Sallmen M, Hemminki K.
Spontaneous abortions among women exposed to

organic soivent. Am J Ind Med 1990;17 : 449-463

Lipscomb JA, Fenster L, Wrensch M, Shusterman D,
Swan §. Pregnancy outcomes in women poten-
tially exposed to occupational solvents and wom-
en working in the electronics industry. J Occup
Med 1991;33 : 597-604 .

Mikkelsen S, Jorgensen M, Browne E, Gyldensted C.
Mixed solvent exposure’ and organic brain dam-
age:a study of painters. Acta Neurol Scand
1988;118(78)(supp) : 1-143

Mutti A, Alinovi R, Bergamaschi E, Biagini C, Cavaz-
zini S, Franchini I, Lauwerys RR, Bernard AM,
Roels H, Gelpi E, Rosello J, Ramis I, Price RG,
Taylor SA, De Broe M, Nuyts GD, Stolte H, Fels
LM, Herbort C. Nephropathies and exposure to
perchloroethylene  in  dry-cleaners.  Lancet
1992;340 : 189-193

NIOSH. NIOSH Manual of analytical methods
#1003, #1022, #1550, 4th ed. U.S. Department
of health, education, and welfare, 1994

NIOSH. NIOSH National occupational health survey, U.
S. Department of health and human services, 1981

OSHA. OSHA Analytical manual, Part 2, Method. 7,
OSHA, 1990

Olson BA, Gamberale F, Iregren A. Coexposure to tol
uene and p-xylene in man, central nervous func-
tions. Brit J Ind Med 1985;42: 117

Redlich CA, Beckett WS, Sparer J, et al. Liver dis-
ease associated with occupational exposure to the
solvent dimethylformamide. Ann Intern Med
1988;108 : 680-686

Stewart RD. Acute tetrachloroethylene intoxication.
JAMA 1969;208 : 1490 ’

Vigliani EC, Saita G. Benzene and leukemia. N Engl J
Med 1964;271 : 872-876

Vliet CV, Swaen GMH, Meijers JMM, et al. Pren-
arcotic and neuraesthenic symptoms among Dut-
ch workers exposed to organic solvents. Brit J
Ind Med 1989;46 : 586

Wilcosky TC, Simonson NR. Solvent exposure and
cardiovascular disease. Am J Ind Med 1991;19:
569-586

Yakes B, Kelsey KT, Seitz T, Hashimoto D, Feldman
HA, Christiani DC. Occupational skin disease in
newspaper pressroom workers. J Occup Med
1991;33: 711-717

—643—



