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A Study on the Change in the Phoria Amount according to the Illuminance
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Purpose: This study aimed to investigate whether variations in examination room illuminance in an optical clinic affect
the measurement of heterophoria. Methods: Thirty-two adults in their 20s and 30s participated in the study. Heterophoria
was measured under five illuminance levels (10, 50, 150, 350, and 700 lux) using two completely dissociated phoria tests
(Maddox Rod and Von Graefe tests) and one associated phoria test (polarization method). Data were analyzed using SPSS
version 23.0. Results: Changes in heterophoria according to illuminance were statistically significant in the Von Graefe test
at both distance (p=0.042) and near (p=0.015). Significant differences were also observed with the polarized cross chart
without a binocular fixation point (p=0.003) and with a binocular fixation point (»<0.001). Conclusions: The findings
indicate that an illuminance level of at least 100 Iux is optimal for the assessment of heterophoria.
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Table 1. Analysis of variance in the mean distance hete-

rophoria measured using the Von Graefe test
according to changes in illuminance®

lux N Mean SD Min Max
10 32 2.547 2.7456 .0 14.0
50 32 2.203 2.8507 .0 14.5
150 32 1.938 2.7904 .0 15.0
350 32 2.219 2.6272 .0 14.5
700 32 2.125 2.6120 .0 14.0

a. Friedman Test
Chi-square=9.913, p=0.042

The mean value of heterophoria at distance
in the Von Graph test
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Fig. 1. Trend line of the mean distance heterophoria measured
using the Von Graefe test and the fitted exponential
function according to changes in illuminance.
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Table 2. Analysis of differences in the mean near heterophoria

measured using the Von Graefe test according to
changes in illuminance?®

5o

lux N Mean SD Min Max
10 32 8.141 5.8022 .0 27.0
50 32 8.453 6.2144 .0 31.0
150 32 8.891 6.6633 .0 33.0
350 32 8.688 6.2253 .0 31.0
700 32 9.344 5.8894 .0 32.0

a. Friedman Test
Chi-square=12.293, p=0.015
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The mean value of heterophoria at near

in the Von Grape test

y = 7.6004x0-0284
R* =0.8332

Heterophoria(a)
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Fig. 2. Trend line of the mean near heterophoria measured
using the Von Graefe test and the fitted exponential
function according to changes in illuminance.
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Table 3. Analysis of differences in the mean distance hetero-
phoria measured using the Cross Chart test

Table 4. Analysis of differences in the mean distance hetero-
phoria measured using the Pola Cross Chart test

according to changes in illuminance?®

according to changes in illuminance®

lux N Mean SD Min Max lux N Mean SD Min Max
10 32 .641 1.3809 .0 6.0 10 32 594 1.3467 .0 6.5
50 32 .641 1.2904 .0 6.0 50 32 .563 1.3425 .0 6.5
150 32 422 9928 .0 5.0 150 32 453 1.2072 .0 6.0
350 32 344 9456 .0 5.0 350 32 344 1.1103 .0 6.0
700 32 344 9456 .0 5.0 700 32 313 1.0060 .0 5.5

a. Friedman Test
Chi-square=16.124, p=0.003

The mean value of the cross chart

heterophoria at distance

y = 1.0481x0474
R*=0.8142

0 100 200 300 400 500 600 700

Lux (lux)

Fig. 3. Trend line of the mean distance heterophoria measured
using the Cross Chart test and the fitted exponential
function according to changes in illuminance.
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a. Friedman Test
Chi-square=25.969, p=0.000

The mean value of the pola cross chart

heterophoria at distance

o
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y = 0.9454x0-162
R* =0.8674

Heterophoria(a)
o o o o
- N w »

o

0 100 200 300 400 500 600 700
Lux (lux)

Fig. 4. Trend line of the mean distance heterophoria measured
using the Pola Cross Chart test and the fitted expo-
nential function according to changes in illuminance.
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