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Purpose: To investigate the variations in measured AC/A ratio depending on the accommodative stress and spherical powers
for accommodative induction. Methods: The near lateral heterophoria and AC/A ratio were measured using the modified
Thorington chart and the horizontal red Maddox rod after subjective refraction for 25 participants (7 males, 18 females, mean
age 20.96+1.54). Then, after accommodative stress induced by watching a video for 30 min, near lateral heterophoria and AC/
A ratio were measured. For AC/A ratio measurements, +2.50 D, +2.00 D, +1.00 D, —1.00 D, —2.00 D, and —2.50 D of spherical
lenses were used for accommodative induction, respectively. Results: As a result of comparing the AC/A ratio measured before
and after accommodative stress, there was no statistically significant difference between the two conditions. However, in case
of AC/A ratio measured by the (+) powers, the AC/A ratio decreased as the (+) power increased. In case of AC/A ratio
measured by the (-) powers, the AC/A ratio increased as the (—) power increased, and as a result of comparing the AC/A ratio
measured at £2.50 D, £2.00 D, and +1.00 D, there was a statistically significant difference at £2.50 D (p<0.05) between two
conditions. As a result of analyzing the correlation between the AC/A ratio measured before/after the accommodative stress and
lateral heterophoria, there was no significant difference between the AC/A ratio and lateral heterophoria before the
accommodative stress. After accommodative stress, there was a significant difference between the AC/A ratio measured with
+2.50D and +2.00 D and the lateral heterophoria (p<0.05). Conclusions: Tests related to AC/A ratio measurement and

accommodation must be performed by maintaining a state of accommodation relaxation before the test.
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Fig. 1. The smartphone neck cradle used in the study.
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Table 1. Change in the AC/A ratio by +2.50 D, +2.00 D and +1.00 D before and after watching the video

Induction of Watching video

. Mean difference+SD plt N
accommodation Before (A) After (A)
+2.50 D 2.14£1.07 2.06x1.11 0.89+0.91 0.75/0.31
+2.00 D 2.42+1.22 2.48+1.59 1.02+0.82 0.82/-0.22
+1.00 D 3.32+1.95 3.40+2.94 2.28+2.01 0.89/-0.12 55
-1.00D 2.52+1.53 2.32+1.36 1.48+1.50 0.64/0.47
-2.00D 2.60+1.62 2.46x1.36 0.98+0.88 0.60/0.52
-2.50D 2.72+1.70 2.78+1.44 0.92+0.67 0.78/-0.27

Data are expressed as mean+=SD.

Table 2. Comparative analysis of the AC/A ratio induced by +2.50 D, +2.00 D, +1.00 D before and after watching the video

Induction of accommodation N
Watching video
+2.50 D -2.50D +2.00 D -2.00D +1.00 D -1.00D
Before (&) 2.14+1.07 2.72+1.70 2.42+1.22 2.60+1.62 3.32+1.95 2.52+1.53
plt 0.12/-0.15 0.58/-0.56 0.13/1.53 25
After (D) 2.06+1.11 2.78+1.44 2.48+1.59 2.46+1.36 3.40+2.94 2.32+1.36
plt 0.02/-2.40 0.95/0.06 0.18/1.36

—&— Without accommodation stress

4.5 4
—O— With accommodation stress

4.0

35 4

3.0 4

AC/A ratio

-25 20 -1.0 +1.0 +2.0 +25

Lens powers used for AC/A measurement (D)

Fig. 2 Change in the AC/A ratio by accommodation stress.
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Table 3. Correlation coefficient between the measured C/A ratio and heterophoria at +2.50 D, +2.00 D, +1.00D and -2.50D,

—2.00 D, -1.00 D before and after watching the video

Watching video Induction of accommodation

AC/A ratio (A)

Heterophoria (A) Pearson’s correlation coefficient N

+1.00 D 3.32+1.95 0.311
+2.00 D 2.42+1.22 0.330
+2.50 D 2.14£1.07 0.314
Before —3.56+4.22
-1.00D 2.52+1.53 0.240
-2.00D 2.60+1.62 0.243
-2.50D 2.72+1.70 0.317 55
+1.00 D 3.40+2.94 0.318
+2.00 D 2.48+1.59 0.512
+2.50 D 2.06£1.11 0.550
After —3.56+5.05
-1.00D 2.32+1.36 -0.153
-2.00D 2.46+1.36 0.180
-2.50D 2.78+1.44 0.213

Data are expressed as mean+SD.
(-)phoria indicates exophoria
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