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Table 1. Rotation of astigmatic axis after cross-cylinder test depending on positions of circle of least confusion

Rotation of astigmatic axis (°)

Group N p
+0.75 +0.50 +0.25 -0.25 -0.50 —0.75
1 8.66+1.59° 8.17£1.54 5.49+0.90° 5.00£0.99 5.46£0.76 6.65£1.01° 65 0.133
2 439+ 1.26® | 3.33£0.86° 3.27£0.67° 2.12+0.65 2.55£0.53° 2.79+0.57° 33 0.434
3 2.12£0.87° 2.76+1.08° 1.65+0.93° 3.18£1.33 3.59+1.31% 3.12+1.12% 17 0.835
p 0.034° 0.029" 0.037° 0.121 0.035" 0.013" - -
Total 6.47£1.00 5.98+£0.95 4.29+0.57 3.90£0.63 4.38%+0.51 5.02£0.64 115 0.089

Data are expressed as mean=t SE.

Group 1, C-0.25 D ~ -1.00 D; Group 2, C-1.25 D ~ -2.00 D; Group 3, more than C-2.25 D

+0.75 D, +0.50 D, +0.25 D, —0.25 D, —0.50 D, —0.75 D are added to spherical powers of maximum plus to maximum visual acuity for
changing the position of circle of least confusion.

&be: 3 subgroup by LSD test of one-way ANOVA vertically according to astigmatism group

"p<0.05: degree of significant difference
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Table 2. Change of corrective astigmatism powers depending on positions of circle of least confusion
Changes of corrective astigmatism power (D)
Added spherical Group
power (D) Total
1 2 3
+0.75 -0.941+0.07" -0.50%0.04" -1.14£0.08 -22240.16"
+0.50 -0.99£0.08" -0.50%+0.04" -1.14£0.09° -2.57£0.15"
+0.25 -1.08+0.08" —0.54%0.04" -1.28+0.08° -2.74£0.18°
MPMVA? -1.23£0.09 -0.61£0.04 -1.52+£0.04 -3.04x£0.22
-0.25 -1.28+0.09" -0.69+0.05 -1.55+0.06 -3.03+0.24
-0.50 -1.33£0.09° -0.72+0.05° -1.64%+0.07 -3.06+0.24
-0.75 -1.36+0.09° -0.72+0.05 -1.70+0.08° -3.15+0.24
N 115 65 33 17
p 0.000 0.000 0.000 0.005

Data are expressed as mean=t SE.

Group 1, C-0.25 D ~ -1.00 D; Group 2, C-1.25 D ~ -2.00 D; Group 3, more than C-2.25 D
*p<0.05: significantly different from MPMVA according to repeated measurement ANOVA
"MPMVA: maximum plus to maximum visual acuity
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Table 3. Mean difference in each group depending on positions of circle of least confusion compared with values measured under

condition of MPMVA*

Mean difference (D)
Added spherical Grou
power (D) Total P p
1 2 3
+0.75 -0.29£0.04 -0.11+0.212 —0.3940.42° -0.82£0.62° 0.000°
+0.50 —0.24+0.04 -0.10£0.26* —0.38+0.48° —0.47+0.54° 0.000"
+0.25 —-0.15%0.03 —-0.07+£0.25* —0.24+0.44° -0.31+0.45° 0.009"
—-0.25 0.05£0.02 0.08+£0.24 0.03+0.30 -0.01£0.16 0.326
-0.50 0.10+0.03 0.12+0.24 0.12+0.36 0.14+0.14 0.355
—0.75 0.13+0.03 0.11+£0.23 0.17+0.42 0.10£0.20 0.563
N 115 65 33 17 Total 115

Data are expressed as mean=t SE.

Group 1, C-0.25 D ~ —1.00 D; Group 2, C-1.25 D ~ -2.00 D; Group 3, more than C-2.25 D
&be: 3 subgroup of analysis according to group by LSD test of one-way ANOVA

*: p<0.05
*MPMVA: Maximum plus to maximum visual acuity
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Changes of Corrective Astigmatism Values Depending on Position of Circle of
Least Confusion in Astigmatic Refining Test Using Cross Cylinder

SangYeob Kim, Min Jae Lee, Kang Cheon Lee, Taec Hui Lee!, ByeongYeon Moon, and Hyun Gug Cho*

Dept. of Optometry, Kangwon National University, Samcheok 25949, Korea
'Dept. of Medical Health Science, Graduate School, Kangwon National University, Samcheok 25949, Korea
(Received August 1, 2015: Revised August 18, 2015: Accepted August 19, 2015)

Purpose: To investigate the changes of corrective values of astigmatism caused by the position of circle of least
confusion on retina in refining astigmatic test using cross cylinder. Methods: 62 subjects (115 eyes) aged 22.24+
2.48 years participated for this study. After astigmatic test using a radial chart, refining test was performed using
a cross cylinder in a condition of maximum plus to maximum visual acuity (MPMVA). Astigmatic refining test
was repeatedly performed in each condition of which S+0.75 D, S+0.50 D, S+0.25 D, S-0.25 D, S-0.50 D, and S-
0.75 D are added to spherical lenses of MPMVA. The measured values were compared with the values in
MPMVA condition. Results: As compared with values in condition of MPMVA, change of astigmatic axis was
increased with add the power of (+) spherical lenses and (—) spherical lenses. In same spherical condition, change
of astigmatic axis was decreased with increment of astigmatic power (p<0.05). The corrective power of
astigmatism was reduced with increment of (+) spherical lenses (p<0.05), and was raised with increment of (-)
spherical lenses compared with the power in MPMVA condition. In case of adding (+) spherical lenses, difference
of astigmatic power increased with increment of corrective astigmatism power in same test condition.
Conclusions: In order to obtain a proper values for corrective astigmatism, position of circle of least confusion
should be accurately adjusted before the performing an astigmatism’s refining test.

Key words: Cross cylinder, Refining test for astigmatism, Position of circle of least confusion, Corrective astig-
matism axis, Corrective astigmatism power
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