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Comparison of Contrast Sensitivity and Color Vision according to the Different
lllumination in Patients with Cataract
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Purpose: To compare the difference of contrast sensitivity and color vision in patients with cataracts under three illuminations
(fluorescent light, three-wavelength light emitting diode [LED], and quantum dot LED).

Methods: Thirty eyes with normal intraocular pressure and normal fundus of patients who visited the outpatient clinic for the
treatment of cataract were included. In patients with cataracts with grade 2 of nucleus color/opalescence according to the Lens
Opacities Classification System, version 1l (LOCS Ill) and without cataracts in the cortex or posterior pole of the slit lamp exami-
nation, contrast sensitivity and color vision test were performed under fluorescent light, three-wavelength LED, and quantum dot
LED.

Results: The error scores of quantum dot LED were significantly lower than those of fluorescent light and three-wavelength LED
(p < 0.05), and the error scores of blue spectrum was relatively higher than those of other colors.

Conclusions: In cataract patients, the difference of color sensation occurs due to illumination in color vision test, and it is consid-
ered that the degree of color sensitivity is more severe in insufficient illumination and low color rendering index in color vision
test. If we replace the indoor lighting with the light source distribution similar to the sunlight and replace it with the illumination
with high color rendering index, we can render higher quality of life to cataract patients through psychophysical advantage and
high color perception.
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Figure 1. This graph shows Error score of Farnsworth-Munsell
(FM) 100 hue test in control group with different illumination
light. p > 0.05. LED = light emitting diode. Based on
one-way analysis of variance (ANOVA) test.

Table 1. Contrast sensitivity test results for according to the each illumination in control group (log unit)

3 cpd 6 cpd 12 cpd 18 cpd
Fluorescent light 1.90 £ 0.11 2.05 +0.20 1.71 £ 0.39 1.25 + 0.46
3 wave LED 1.88 £ 0.11 1.98 + 0.31 1.69 + 0.36 1.33 £ 0.49
Q dot LED 1.87 £ 0.19 2.00 £0.25 1.77 £ 0.36 1.31 £ 0.47
p-value” 0.975 0.966 0.924 0.915
Values are presented as mean + SD unless otherwise indicated.
cpd = cycles per degree; LED = light emitting diode.
*Analysis of variance (ANOVA) test.
Table 2. Demographic data

Total number of eyes Sex (male:female) Age (years) BSCVA logMAR
30 14:16 57.4 (48-65) 0.23 (0.1-0.3)

Values are presented as mean and median range unless otherwise indicated.
BSCVA = best spectacle corrected visual acuity.
Table 3. Contrast sensitivity test results for according to the each illumination

3 cpd 6 cpd 12 cpd 18 cpd
Fluorescent light 1.84 £ 0.11 1.80 + 0.20 1.34 +£0.39 0.94 + 0.46
3 wave LED 1.82 £ 0.11 1.76 + 0.31 1.25 £ 0.36 0.90 + 0.49
Q dot LED 1.76 + 0.19 1.77 £ 0.25 1.25 £ 0.36 0.88 + 0.47
p-value” 0.875 0.961 0.864 0.921

Values are presented as mean + SD unless otherwise indicated.

cpd = cycles per degree; LED = light emitting
*Analysis of variance (ANOVA) test.

624

diode.



Ho

24 of : LY EXtol Yol 2 A= H|w -

25 ~
¥ Fluorescent light

= m 3 wave LED
c
5 2 4 W Q-dot LED
o
2
2
= 15 4
=]
‘a
C
Q
w
i1
=]
[
o
o
G 05
(9]
=

O l

3 6 12 18
Spatial frequency (cycles per degree)

Figure 2. Contrast sensitivity scores in log unit of three groups at four different spatial frequencies. Vertical bar means + standard
deviation. No statistical difference was found between three lighting source groups at all spatial frequencies (p-value was 0.875,
0.961, 0.864 and 0.921 at 3, 6, 12 and 18 cycles per degree). Based on one-way analysis of variance (ANOVA) test. LED = light
emitting diode.
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Figure 3. This graph shows Error score of 4 rows of Farnsworth-Munsell (FM) 100 hue test with fluorescent light. p = 0.024. Based
on one-way analysis of variance (ANOVA) test.
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Figure 4. This graph shows Error score of 4 rows of Farnsworth-Munsell (FM) 100 hue test with 3 wave light emitting diode (LED).
p = 0.036. Based on one-way analysis of variance (ANOVA) test.
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Figure 5. This graph shows Error score of 4 rows of Farnsworth-Munsell (FM) 100 hue test with Q-dot light emitting diode (LED).
p = 0.048. Based on one-way analysis of variance (ANOVA) test.

Table 4. Total error scores and each error score at four rows of FM 100 hue test under lighting sources

Light source Error score
Total 85-21 22-42 43-63 64-84
Fluorescent light 56.17 + 32.39 12.17 + 8.40 12.73 + 7.85 18.50 + 11.40 12.77 + 8.15
3 wave LED 57.20 + 24.02 12.87 + 6.27 14.73 + 5.42 17.37 + 10.26 12.50 + 5.25
Q dot L*ED 33.97 £ 22.54 6.57 + 5.69 9.17 £ 5.71 10.87 + 8.02 7.37 £ 5.85
p-value 0.001 0.001 0.004 0.008 0.002
Values are presented as mean + SD unless otherwise indicated.
fM = Farnsworth-Munsell; LED = light emitting diode.
p < 0.05, based on one-way analysis of variance (ANOVA) test.
UTHP>0.05) (Table 3, Fig. 2). Fol o 7)ol oW 500 cdEs &4 H71A HE A
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