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Table 1. Accommodative responses according to fixation
distances on the full correction (unit: Diopter)

Convergence
Normal .

Fixation distance Insufficiency
M=SD M=*SD
1.00 m (1 D) 0.56%+0.17 0.42+0.20
0.50 m (2 D) 1.46+0.32 1.21+0.36
0.33 m (3 D) 2.33+0.28 2.16+0.24
025 m (4 D) 2.95+0.32 2.86+0.36

M= SD: Mean(M)= standard deviation(SD)

—&— Nomal

—-e—-Convergence

Insufficiency

100 0.50 033 0.25

Fixation distance (m)

Fig. 1. Comparison between accommodative response changes on the normal group and convergence insufficiency. (A: full

correction, B: under correction).
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Table 2. Accommodative responses according to fixation
distances on the under correction (+0.5D) (unit: Diopter)

o Normal Convergence
Fixation Insufficiency
distance

M=SD M=SD
1.00 m (1 D) 0.48+0.18 0.360.23
0.50 m (2 D) 1.284+0.32 1.04+0.27
0.33 m (3 D) 2.06£0.26 1.97+£0.32
025 m (4 D) 2.78+0.31 2.70+0.36

M= SD: Mean(M)= standard deviation(SD)
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Table 3. Comparison between accommodative response changes on the normal and Cl group

Accommodative response
F}'xation Visior? Normal Normal-CI t-value p-value
distance correction
Mean=+ SD Mean Difference
1.00 m 0.00 D 0.56+0.17 0.42+0.20 0.14 2.748 0.008
(1 D) +0.50 D 0.48+0.18 0.36+0.23 0.12 2.176 0.033
0.50 m 0.00 D 1.46+0.32 1.2140.36 0.25 2.633 0.010
(2 D) +0.50 D 1.28+0.32 1.04+0.27 0.24 2.680 0.009
0.33 m 0.00 D 233+0.28 2.16+0.24 0.17 2.157 0.034
(3 D) +0.50 D 2.06+0.26 1.9740.32 0.09 1.143 0.257
0.25 m 0.00 D 2.95+0.32 2.86+0.36 0.09 0.948 0.346
(4 D) +0.50 D 2.78+0.31 2.70£0.36 0.08 0.863 0.391

p: probability value of independent t-test
CI: Convergence Insufficiency
M= SD: Mean(M)= standard deviation(SD)
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Table 4. Comparison between accommodative response changes on the full correction and under correction

Mean F-value / p-value Scheffe
Fixation Vision 1
distance correction Norma CI
(n=59) (n=15) Normal CI Normal CI
0.00 (a) 0.56 0.42
+0.25 (b) 0.50 0.40
1.00 m 3.223/0.024 | 2.392/0.082 a>d -
(1D +0.50 (c) 0.48 0.36
+0.75 (d) 0.24 0.20
0.00 (a) 1.46 121
+0.25 (b) 1.35 1.14
0.50 m 3.5850.015 | 3.410/0.026 a>d a>d
(2 D) +0.50 (c) 1.28 1.04 b>d b>d
+0.75 (d) 0.82 0.69
0.00 (a) 2.33 2.16
+0.25 (b) 2.19 2.02
0.3 m 3.756/0.012 | 3.252/0.031 a>d a>d
(3 D) +0.50 (c) 2.06 1.97 b>d b>d
+0.75 (d) 1.53 1.39
0.00 (a) 2.95 2.86
+0.25 (b) 2.82 2.73
0.25 m 3.977/0.009 | 3.796/0.017 | a b, c>d a>d
(4 D) +0.50 (c) 2.78 2.70 b>d
+0.75 (d) 229 2.23
M= SD: Mean(M)= standard deviation(SD)
CI: Convergence Insufficiency
A B

Accommodative response (D)

1.00 0.50 033 0.25
Fixation distance (m)

Accommodative response (D)

100 0.50 033 0.25
Fixation distance (m)

Fig. 2. Comparison between accommodative response changes on the full correction and under correction. (A: normal group, B:

ClI group)
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Table 5. Correlations between accommodative responses and fixation distances on the full correction

83

Mean of Accommodative )
Vision correction Fixation distance Tresponses C(c)ggle(izlil(:n()f P-value
Mean

0.00 D 1.00 — 0.25 m 0.56 — 2.95 0.561 0.000

+0.25 D 1.00 - 0.25 m 0.50 — 2.82 0.547 0.000

+0.50 D 1.00 — 0.25 m 0.48 — 2.78 0.523 0.000

+0.75 D 1.00 - 0.25 m 0.24 - 2.29 0.412 0.000

M=SD: Mean(M) £ standard deviation(SD)
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Fig. 3. Correlations between accommodative responses and
fixation distances.
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Comparison on Accommodative Response Changes in the
Normal Group and Convergence Insufficiency

Ho-Weon Kwak™, Se-Hee Lee, and Hyung-Bin Kwak

Dept. of Optometry and Vision Science, Kyungwoon University, Gumi 730-739, Korea
(Received October 15, 2013: Revised December 24, 2013: Accepted March 15, 2014)

Purpose: This study investigated accommodative changes by measuring accommodative response, appearing on
the normal and convergence insufficiency Group, by using both eyes open-view auto-refractometer (Nvision-
K5001, shin-nippon, Japan). Methods: It carried out objective and subjective refractions, targeting 74 college
students (54 males and 20 females) aged between 19 and 29 (21.59=%2.53), spherical equivalent OD —2.28+2.03
D, OS -2.18£2.01 D, by measuring accommodative responses at full correction and under correction with plus
lens +0.25, +0.50, +0.75 arbitrarily added. Results: In the group of normal and convergence insufficiency, the
shorter fixation distances were, the greater accommodative lags showed. The group of convergence insufficiency
showed the lesser changes of accommodative response than those of normal. But we found that the convergence
insufficiency group had a little larger accommodative amplitude in the total fixation distances. The full correction
of convergence insufficiency group and the under correction (+0.50 D) of normal were alike in the accommodative
responses. We have also investigated that the correlation between accommodative responses and fixation distances
was decreased steeply at the excessive low vision correction. Conclusions: Under correction (+0.50 D) in a near
distance is expected to avoid unnecessary accommodative responses, make eyes relaxed and comfortable

Key words: Accommodative response, Both eyes open-view auto-refractometer, Convergence insufficiency, Vision
correction
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