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Acquired Dyschromatopsia among Wor ker s Exposed to
Acetone and I sopropyl Alcohol (IPA)

Seung-Hwan Kim, Kwang-Mo Hwang, Eun-Chul Jang, Chan-Yun Kim?,
Shin-Goo Park?, Eun-Hee Lee?, Jae-Hoon Roh?

Depatment of Opthalmology, Yonsei University College of Medicine?,
Department of Occupational & Environmental Medicine, Inha University Hospital?,
Department of Visual Optics, Far East University?,
Department of Preventive Medicine, Institiute for Occupational Health, Yonsei University College of Medicine?

Objectives. The purpose of this study was to examine the correlation between exposure to acetone and
isopropy! acohol (IPA) and the acquisition dyschromatopsia.

Methods: A study was performed on exposure group of 116 people exposed to and a group of 36 people
not exposed to organic solvents were selected and examined. Their smoking and alcohol habits, symp-
toms, and exposure history were surveyed through questionnaires and interviews. Then dyschromatopsia
was evaluated with the Lanthony D-15 d test in aroom with standardized intensity of illumination.

Results: The statistical prevalence of dyschromatopsia was significantly higher in the exposed group
(30.2%) compared to that found in the control group (19.4%). Out of the 116 subjects in the exposed
group, 30 people had acquired dyschromatopsia (25.86%). The variables affecting the color confusion
index, such as age, exposure, and the duration of exposure, were statistically significant variables.

Conclusions: he prevalence of dyschromatopsia was found to be not significantly higher in the group
with exposure to organic solvents compared to that found in the control group. In addition, a statistically
significant correlation was found between exposure to organic solvents and the color confusion index.

Key words: Acetone, Isopropyl alcohol, Acquired dyschromatopsia, Lanthony D-15 d test
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TRAES] Aztoltg Akl A AEHANE WA
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2 A Tre] ARl ke Al
& BF 33 g2 FAAAES(TCDS
distance score)°]aL
Z&A]4(CCI : color confusion index)®l

A XH ;(}o] 7] _/1.\_

total color
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Table 1. Demographic characteristics of study population

™, 1o gho]l U Ag- Ao et Stk As
ojm| gk},

4. EAEM

AEAbet HAA T did 2ls 74 dE5-&
SPSS(Statistical Package for the Social Sciences)
12.02 o] &3ttt drbAQl 54 2 A7 #dd &
o] ¥luE t-testh x*testE o] &3 Ao
THNE F38le] xtestE o]g&sle] Zb o Tl H]
WIHATE, Egh AR o JEFE vA =
A oS dolry] 93 dF, A, oMM ETY

o

=
IPAS] =FAF, £F, FAE SYUSE dol ThEs

4 (Multiple regression)< AAISIATE EA8H
FroAdL pate]l 0.05 vk w2 #4313,

|
=

=

AT gAY HAAHS =& 29.03+3.694], H
&7 28.75+4.TTHR Zo|7} glem date =&
1147 (98.3%), ¥l=&T 317 (86%)°IN L A= =
T 2%(1.7%), ¥v=&7 5% (13.9%)2=2, Y27
EET BT A Ba, =F o uE d B¥

ol = gtk S5 wE3T 479 (40.5%), Hlx=ZE

T 167 (44.4%)°19 3L, FAL =& 257 (21.6%),

H =S 60(16.74)_‘i FAACE fFostA] stk
(Table 1).

73 HeE 3T BT Aok A

1. 11+0 31, < 1. )

0.26, <t 0.97+0.08% X}o]l‘\: e Lanthony

D-15d *“7L7d*}°ﬂ’\1 N Ageld 2o vjge =&

o] 9t 16%8(13.8%), + 198 (16.4%) Er} vl =&+

SURN )

Exposure(n=116) Non-exposure(n=36)

Age (years) 29.03+3.69 (21~39)* 28.75+4.77(23~37)*
Sex

Male 114(98.3%) 31(86.0%)

Female 2( 1.7%) 5(13.9%)
Drinking alcohol

Yes 47(40.5%) 16(44.4%)

No 69(59.5%) 20(45.6%)
Smoking

Yes 25(21.6%) 6(16.7%0)

No 91(78.4%) 30(83.3%)
Duration of employment (years) 4.69+3.30 -

* Range.
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Table 2. D-15d test performance and error scoresin exposure & non-exposure group

Exposure (n=116)

Non-exposure(n=36)

Error scores(|eft eye)*
No error 32(27.6%)
Single error 16(13.8%)
>2 errors 68(58.6%)
Error scores(right eye)*
No error 28(24.1%)
Single error 19(16.4%)
>2 errors 69(59.5%)
Vision
Left eye 111 + 031
Right eye 1.00 + 0.23
TCDS!
Left eye' 72.63 &+ 21.95
Right eye' 73.22 + 21.45
ccr
Left eye' 1.28 + 0.39
Right eye' 1.29 + 0.37

12(33.3%)
14(38.9%)
10(27.8%)

19(52.8%)
8(22.2%)
9(25.0%)

1.06 + 0.26
0.97 = 0.08

62.61 + 8.08
61.81 + 8.70

112 £ 0.15
110 £ 0.16

* p<0.05 by chi-square test, ¥ p<0.01 by t-test. * Total color distance score, * Color confusion index.

o] <t 1478 (38.9%), -+t 8% (22. 2/)01 =3k Uﬂ

ELoEN

b el A Gomge Merzd 29 1
(27.8%), <t 97 (25.0%) .t L—_% o <t 687
(58.6%), <+ 6978 (59.5%) 08 FAACE -JOM

=3 %@“ZHZP@?E =EwolM #et 72.634+21.95,
FF 73.22421.4501903, H=ETolA FHQE 62.61+

8.08, $°F 61.81+8.702.% = ?—0] Zotom AMEH
A e E:TAdA F9E 1.28+0.39, < 1. 29+0 379]
A, H: % oA <t 1.12+0.15, ?l 1.10£0.16
2 F 2 BARCE f23 zle]E HATtHTable 2).

Lanthony D-15d #zpAte] Azteld frEL =
EFT 30.2%, ¥eET 19.4%2 A7t ddod A
Aoz FeolshA skt w&wel ¢ A 309
(25.9%), AZA3 Agaele] £33 39‘5(2 67)
AEAW 29w (1.7%) 22 Aol
HleZre] ¢ A543 Hgaee —@6“6&

(19.4%)°IAtk. 25713t2 Z3tat

£

£,

&

o
2,

o 2
of 3

i oE

S 7F 3 bl wlwd Ax 59 23 32.1%, 54 ©l8)
28.6%, HlweEw 19.4%2 Aol7t YA BAHCR
FrolslA] ettH(Table 3)(Table 4).
Al

Table 3. Prevalence of dyschromatopsia in exposure & non-

exposure group Unit : person(%)
Exposure(n=116) Non-exposure(n=36)

Normal 81(69.8) 29(80.6)

Dyschromatopsia  35(30.2) 7(19.4)

Red-green loss 2( 17 0

Blue-yellow loss  30(25.9) 0

Complex loss 3( 2.6) 7(19.4)

* p>0.05 by chi-square test.

Table 4. Prevalence of dyschromatopsia in exposure & non-exposure group stratified according to duration of employment

Unit : person(%)

Duration of employment(years)

> 5 years (n=53)

< 5years (n=63) Non-exposure(n=36)

Normal 36(67.9)
Dyschromatopsia 17(32.1)
Red-green loss 1( 1.9
Blue-yellow loss 15(28.3)
Complex loss 1( 1.9

45(71.4) 29(80.6)
18(28.6) 7(19.4)
1( 1.5) 0(0.0)
15(23.8) 0(0.0)
2( 32 7(19.4)

* p>0.05 by chi-square test.
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Table 5. Multiple regression for color confusion index

Standard Beta

error coefficient  PvaUe
Left eye*
Age 0.007 0.061 0.452
Drinking 0.062 -0.031 0.713
Smoking 0.078 0.105 0.233
Vision 0.100 0.049 0.555
Exposure 0.067 0.208 0.011
Right eye'
Age 0.007 0.035 0.666
Drinking 0.060 -0.035 0.684
Smoking 0.074 0.092 0.282
Vision 0.138 0.041 0.613
Exposure 0.066 0.251 0.002

* 1 Square = 0.067, " r Square = 0.078.
¥ New dummy variable(smoking, drinking, exposure) :
none=0, yes=1.
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