A elsts# A 13 A A 3 = (2001 9€¥
Korean J Occup Environ Med, 2001:13(3):232-241

G EA] 2ol wmE ARl = A 5
J AL Z RS0l A 2] THA Mzo|Ak

— Abstract —

Acquried Dyschromatopsia in Women Workers in Shoe Manufacturing
Who were Exposed to Organic Solvents

Joo Hyun Byun, Kwang Young Lee, Young Kee Kim,
Kwang Wook Ko, Yong Hwan Lee,

Department of Occupational & Environmental Medicine, Kosin University Gospel Hospital

Objectives @ This study was undertaken to investigate the relationship between color
vision defects and occupational exposure to mixed organic solvents in women workers who
were engaged in the shoe manufacturing industry.

Methods : A total of 173 women workers were involved in this study, 85 of whom
were exposed to mixed organic solvents and were defined as the exposed group, and 88
workers comprised the non-exposed control group. The patients were questioned as to
their drinking history, the year in which they were exposed and whether they had eye
symptoms of blurred vision, eye fatigue, and eye irritation. The exposed workers in the
shoe manufacturing factory were engaged in 3 work areas which were pasting, trimming,
and cleaning. Their Color vision was assessed using the Hahn's double 15 hue test under
standard illumination and their current and cumulative exposure levels were measured.

Results : The prevalence of color vision defect was 21.2% in the exposed group and
8.0% in the control group, and the blue-yellow defect was found to be 5.9 % in the
exposed group. The logistic regression for the acquired dyschromatopsia and color confu-
sion index showed that there were no variables that had significant relationships. Eye
symptoms were more frequently developed in the exposed group.

Conclusions : There is a possibility of developing color vision defects when workers are
exposed to mixed organic solvents. However, the results of the color confusion index
showed that there was no significant relationship to the cumulative exposure level,
because of the low exposure level and high occupational turn over rate of the workers.
Because the workers in the present study were exposed to low level solvents it will be
necessary to study workers exposed to higher levels of organic solvents.

Key Words : Color vision defect, Organic solvents, Cumulative exposure level
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AlM ] Q)Hes B2
Antyl LIl FAd A wkeskE
Aol glojx] FeEA W-gE doAH et
A9 WgE dovlm, FFAE(biopolar cell) <t
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gdE@h(Dowling, 1990). 7184l E3] 2732
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% 3H(Raitta 5. 1978: Porkorny &. 1979:
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. 1988: Katoh &, 1989).
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Cl= ==
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ARG 393 92 AR eae Ant

€ SPSS &4 Zz1#%(Version 8.0, 1998,
U.S.A.)E o839, ‘ﬂ‘:v‘:}@]. W AHEA

Student-t test 1?4

AT A BT AGdZ2ARA 7184 =3

o FBAWL 46.34, BT 4444920,
AEFFEES wET 794, d2T 86doRN T
wzkel Ael7h vAl @giet. F 22ke] A4 &5 2
e WSt BES UEhlon FdAe ol =
gt mEwel 718 HAF A48 W 6.7
ol ek, AFHZAL A wETe] Ak HEAH e
1.0, $ob BRAHE 0.9, tharel 2t B
< 1.1, Rt FaA gL 1.0224 F #3ke] A1Y
o] ztel= gllkH(Table 1)
2 AMgEdEy o THoEE At

SEAES] FAFFRAM A =EF = F
29} 3G A A =T afm FHAEE

il

Fo ALt AEEdE dide® vl &
718AE Fe AU A& (paste), AV (trim-

Table 1. Demographic characteristics of study population (Mean=+SD)
Control (N=88) Exposed(N=85) P-value
Age(years) 44.4+4.9 46.3+7.2 NS
Years of education 8.6+2.3 7.9+2.1 NS
Drinking
Yes(%) 2( 2.3) 7( 8.2) NS
No(%) 86(97.7) 78(91.8) NS
Working time(hours) 9.4+1.6 8.94+0.9 NS
Exposed years 6.7+4.3
Visual acuity
Left 1.1+£0.2 1.0+0.2 NS
Right 1.0+0.3 0.94+0.2 NS
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Table 2. Type of organic solvents and mean exposure levels according to work station

AZrol e AAbg Briste Wdle AEA
W Pl WS AMEsIlE, A
7he A (1979 WHES o8 Mg
Fejo] e Mztold WS, HHA Hrte
uhebA (1997)9] Z2a3e o] 83 Al Eekx|go|
o3te] AZtol S st WES AHESIATE o]

W9 kappa @2 0.851(P=0.001)°11em™ 4

uageel ueh £HF 4%
o1ge) FHEL F718A wB RN A

Zoligol 21.2 %(18%)91H] o] FoA) A%
CERY 11 %(6%), B2 A

24

(GM=GSD)

Exposure level

Work Station Type of Organic Solvents Current Exp Cumul Exp(range)
Paste Acetone, MEK', MIBK", Toluene 0.045+0.028 0.350%0.358
Xylene, c-hexane, n-hexane (0.008~1.529)
Trimming Acetone, MEK, Toluene 0.038+0.035 0.227+0.245
c-hexane, n-hexane (0.024~1.034)
Cleaning Acetone, MEK, Toluene 0.051£0.053 0.139+0.126

(0.007~0.881)

"methyl ethyl ketone
"methyl isobutyl ketone

Table 3. Prevalence and scores of dyschromatopsia determined with Hahn's double 15 hue test

in control and exposed workers

Control Exposed P-value
Dyschromatopsia(%)
No 81(92.0) 67(78.8)
Yes 7( 8.0) 18(21.2) 0.017
Red-green defect 4( 4.5) 7( 8.2)
Blue-yellow defect - 5( 5.9
Complex defect 3( 3.5) 6( 7.1)
Total 88 85
Hahn's double 15 hue scores(range)
TCDS' 55.91+7.83 58.11+£12.25 NS
(53.47~98.90) (53.47~106.70)
ccrt 1.04+0.14 1.09+0.20 NS
(1.00~1.84) (1.00~1.99)

"Total color difference scores
"Color confusion index=(actual score / perfect score)
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Table 4. Logistic regression analysis of the relationship between acquired dyschromatopsia and age,
years of education, and cumulative exposure level

. B .
Beta Standard Pvalue Odds ratio 95 é confidence
error interval
Age 0.075 0.053 0.157 1.078 0.972-1.195
Years of education 0.066 0.157 0.674 1.069 0.785-1.455
CE' -1.446 1.015 0.154 0.236 0.032-1.721

'"Cumulative exposure level

Table 5. Logistic regression analysis of the relationship between color confusion index and age, years of
education, and cumulative exposure level

0, f
Beta Standard P-value Odds ratio 9 % confidence
error interval
Age 0.060 0.052 0.248 1.062 0.959-1.176
Years of education 0.084 0.158 0.595 1.088 0.798-1.484
CE' -1.946 1.076 0.071 0.143 0.017-1.177
"Cumulative exposure level
Table 6. Prevalence of eye symptoms in study subjects (%)
Eye symptoms Control (N=88) Exposed(N=85) P-value
Blurred vision 13(14.7) 34(40.0) 0.001
a.m 100.1) 5( 5.9)
p.m 12(13.6) 29(34.1)
Eye fatigue 14(15.9) 45(52.9) 0.001
a.m 2( 2.3) 6(17.1)
p.m 12(13.6) 39(45.8)
Eye irritation 6( 6.8) 22(25.8) 0.001
a.m 4( 4.5) 17(20.0)
p.m 2( 2.3) 5( 5.8)

2Pl 32 5.9 % (57 At txwelde A 887 iy 2AxE AFAEMAR folgt Waee wEd

7heHl Aztol ol 8.0 % (TH)RIH o] FolA ASF A FdtHTable 4).

A 45 %(49), TFFL 3.5 %(3W)o|a, A3 A @3 gl Ui dE, wSTIt, FAREY

AZyol e 3t W VoA Ut = SHHTR 3l 22Xy IARAS A A
7y AR Akl AAAo]lE BE I F A I} {Fo3 WSFE UK Table 5).

A A4(TCDR) S &7 He 58.11+12.25, 4 ormal

Y27 H 55.91+7.830|10m, A TS5 —TC

(CCDE =27 AF 1.0940.20, z27e FF  w=EFoAe Ag 58, oz =g &

1.04%0.14°10}F. F 3o &= AAAEse A AWy 2Tl H& fosA =shtedw

T FE wE2TAA oy BAIEH fo4d (P=0.001), AFAE & AE sy 2t

& g1%ltH(Table 3). AHEE QABTHE %o Egtor I
Azroldel Wik A¥, w7, FHA=EF W] TANIEr) #=dtHTable 6).

237



oistitdelstsix] M 13 # M 3 & 20014
U
@31l glold Azolde dRtel 5.9 %, oi%t
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Hart, 1987). “Koller's rule’ol] <lsld & =
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