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Table 1. Tinted lenses used for testing in word-color test

Color Luminous transmittance (%)
Light red(LR) 68.76
Dark red(DR) 41.27
Light pink(LP) 77.62
Dark pink(DP) 54.35
Light green(LG) 64.56
Dark green(DG) 24.79
Light blue(LB) 83.61
Dark blue(DB) 58.33
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Fig. 1. CNT(computerized neurocognitive function Test) and
one of the five tasks "word reading. .

s AN A Rl ARe] Aol T
ARe] A SRS B9l § F A4 A Eo] A
s, o) FANA SAAGNA TS wa] gods A
o ZolAT}. §gAIZEE MAAT} & HAE S
ARbolH, HAY} HAE A & ) BAAE A4}
A SRel] Qi AN NES T2 AR B
SE-ERy =9 =23o) A%
Moz WA 7] R
7 g AT A AR g F

1__

p—

Fl

1= <
)\}\1—-

il

o= 1_.

==
= T <.

o
o =
%

471A 9] AgR =g A Al
P ke A= & grje @l
SAHoR &

AT ol
m ADEISHZ 2x1Fo 7 &

3. SAIXNzZ|
A B x| AL (one-way ANOVA)S AFE-3191 .0,
p<0.05¢ w FAFo = fFolsitial sl

2d

=}
=

}

i 1
ol A AR A A 571A] A =, BAHOR
frolgh Anks Bl rxIaly) oF MATho] Mzjua
7159 AFRES =3t B Aol 24L& D
(dark), B L(ligh)2 E713F9aL, W3-8 R(red), &
2.2 G(green), 3#-S B(blue), 3 P(pink)E X 7]3}
A}, dE S9], DR(dark red)> P& w732 ojn|glic},

= HiS

1. HI=AMak0 2 BISAIZE HAL
1) MxHLS}E7| (color naming)

rAADE7] W] AalA Y AitelEe o
Bl A WHAIZRS 2R AALRE AT Table

29} 2T}, DRE 2831 S FHL o) whgAT
o] LRS ¥851q wE

=24

ofs
o

2 AgEs vaste] EA4
o= fol8l Z7HSIAATHp=0.000). Reds] 79 AU

J Korean Ophthalmic Opt Soc.



1;]—01 AR XH 7—1/\]__3. o] 3}

AFIE el wE Ao =el] A AT 515

Table 2. Response time of color naming according to color of tinted lenses (unit: sec)

Red Green Blue Pink
Light 13.31£2.71? 12.83+2.519 12.58+2.39Y 12.60+2.27"
Dark 15.68+2.86cdefeh 12.91£2.23? 13.25+3.04 12.75+£2.79"

a) p<0.001 : significantly different from light red
¢) p<0.001 : significantly different from light pink
e) p<0.001 : significantly different from light green
g) p<0.001 : significantly different from light blue

FHgo] w2 M=ol wEgA|ZEe] o] sHA

b) p<0.001 : significantly different from dark red

d) p<0.001 : significantly different from dark pink
f) p<0.001 : significantly different from dark green
h) p<0.001 : significantly different from dark blue
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Table 3. Response time of color naming of color word according to color of tinted lenses (unit: sec)

Red Green Blue Pink
Light 19.19+4.78°def2) 16.79+3.61% 15.98+3.55* 16.50=+3.43
Dark 20.79%4.76%4e5e 16.48+3.65* 16.66+3.26 16.65+3.26

a) p<0.01 : significantly different from light red
¢) p<0.05 : significantly different from light pink
e) p<0.05 : significantly different from light green
g) p<0.01 : significantly different from light blue
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b) p<0.01 : significantly different from dark red

d) p<0.01 : significantly different from dark pink
f) p<0.01 : significantly different from dark green
h) p<0.01 : significantly different from dark blue
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Table 4. Response time of color naming according to luminous
transmittance of red tinted lenses

Luminous Transmittance

(%) Mean= SD (Sec)
41 16.05+3.04°4¢5®
43 15.10+2.81%f2
46 13.84+2.91%%
50 13.24+2.47%
53 13.03+3.03Y
69 12.93+2.00*?
100 12.38+2.24%59

a) p<0.01 : significantly different from 41%

b) p<0.01 : significantly different from 43%

¢) p<0.05 : significantly different from 46%

d) p<0.01 : significantly different from 50%

e) p<0.01 : significantly different from 53%

f) p<0.01 : significantly different from 69%

g) p<0.05 : significantly different from 100%
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ARy o] e = sl = Ato] Qthd o1 AlAFo] o)
YePe AIEE-S ER15ka1A) st

B oqro] Hx|9} AL o] Mo g 4 S1e A=
B8 B80S W WEAES AhAsl] B 47
2 9e) w, e} B w2 AR Zgkaed
=22 B3 nEAsSA =] BPEFSS 245 T 7
A2 ofsfiA] Ao 3AFRE TGt &
A= IA| FollA
Agerz AsE A
glo g7 AztET)H gﬂzz\ﬂ
=

gl

!

=

H8-otal= UH«] 7:14_ B 8] i

red, green, blueE 3

Table 5. Response time of color naming of color word according
to luminous transmittance of red tinted lenses

Luminous Mean=® SD
Transmittance (%) (Sec)
41 20.40+4.50%9
43 20.00£3.75%9
46 19.18+4.18
50 19.11+5.76
53 18.79£5.04
69 17.61+4.41%
100 16.98+4.27*Y
a) p<0.05 : significantly different from 41%
b) p<0.05 : significantly different from 43%

¢) p<0.05 :
d) p<0.05 :

significantly different from 69%
significantly different from 100%
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A Study on Color Distortion according to Colors and Luminous Transmittance of
Lenses using Word-color Test

Gyeong Sun Lee?, Su A Jung? Chang Jin Kim? Seok Jun Yang?® SangYoung Oh?
Byoung Jin Jeon?, Hyun Jung Kim? and Eun Jung Choi**

'Dept. of Optometry, Konyang University, Daejeon 302-718, Korea
Dept. of Occupational Therapy, Kangwon National University, Samcheok 245-905, Korea
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Purpose: This study was to investigate color distortion by colors and luminous transmittance of lenses with
word-color test included in computerized neurocognitive function test (CNT). Methods: 32 subjects aged 21.97+
1.58 years with no ocular disease and color vision deficiency were selected. Four colors of tinted lenses, which
were red, green and blue included in the primary colors of light and pink, and word-color test in CNT to evaluate
changes in cognitive function by color distortion were used. Results: Response time was not significantly
increased in green, blue, and pink among four colors, but significantly increased in only red color. And response
time was significantly increased below 46% of luminous transmittance in red color. Conclusions: It should be
cautious and careful of the red-tinted lens choice because red color with below 46% of luminous transmittance
can distort colors of objects, and it could be related to safety problem. It is suggested that word-color test could
be extensively used for further studies on color recognition.

Key words: Color distortion, Computerized Neurocognitive Function Test (CNT), Word-color test, Colors of
lenses, Luminous transmittance
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