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Purpose: To evaluate the lateral phoria from several clinical phoria tests using a phoropter and trial frame. Methods: Sixty-
eight patients (mean age 23.01£1.81 years old) underwent a subjective refraction and lateral phoria test using four clinical
phoria tests such as the von Graefe test, the Howell phoria card test, the Maddox rod test, and the alternating cover test
under two conditions of phoropter and trial frame. In addition, by classifying the type of phoria and subjects who need to
consider prism prescription, and the difference in lateral phoria between the two conditions was compared. Results: When
the two conditions were compared, a significant reduction was found in the mean lateral phoria in the lateral phoria tests at
near and distance using trial frames. In addition, the exophoria group (exophoria greater than normal range) showed a larger
mean difference than the orthophoria group (exophoria within normal range). In the group that considered prism correction,
only the von Graefe test and the Howell phoria card test showed significant differences. Conclusions: The amount of lateral
phoria measured in various lateral phoria tests was smaller when the trial frame was used. Therefore, it is desirable to use a
trial frame similar to free space when performing the lateral phoria test considering the prism prescription.
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Fig. 1. The mean lateral phoria measured by various methods
in phoropter and trial frame at a far distance (Error
bar indicates standard deviation).
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Fig. 2. The mean lateral phoria measured by various methods
in phoropter and trial frame at a near distance (Error
bar indicates standard deviation).
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Table 1. Changes in the lateral phoria in orthophoria and exophoria group measured by various methods in phoropter and trial

frame at a far distance

Group Method - Test MD=+SD* p N
Trial frame Phoropter

Von Graefe —2.88+3.44 —4.84+2.02 1.97+4.05 p=0.010

Exophoria Howell -1.30£2.11 -3.00£2.16 1.70+1.54 <0.001 .
(More than 3 A)  Maddox rod —231+3.43 —3.34+3.93 1.03+2.96 p=0.057
Cover test —2.38+£2.92 —4.31£2.86 1.9442.27 <0.001
Von Graefe —0.28+2.85 —0.83+0.80 0.55+2.69 p=0.279

Orthophoria Howell —0.28+1.13 —1.17£1.49 0.90+1.37 p=0.001 29
0L ~241) Maddox rod 0.17+4.04 —0.794+2.24 0.97+2.83 p=0.077
Cover test —0.28+4.10 —1.45+1.97 1.17+£2.69 p=0.026

Analyzed by paired t-tests. Positive and negative values represent eso and exo phoria, respectively. "Mean difference + standard deviation.

Table 2. Changes in the lateral phoria in orthophoria and exophoria group measured by various methods in phoropter and

trial frame at a near distance

Group Method : Test MD+SD' P N
Trial frame Phoropter

Von Graefe -10.00+4.83 ~11.50+£3.97 1.50+3.24 p=0.009

Exophoria Howell ~6.57+5.90 —9.53+5.54 2.96+3.42 £<0.001 3
(More than 7 A)  Maddox rod —7.78+6.69 -9.39+6.15 1.61+3.79 p=0.015
Cover test ~11.11+6.34 —12.17+5.16 1.06+4.84 p=0.199
Von Graefe —2.70+4.62 —3.63£1.92 0.93+4.21 p=0.234

Orthophoria Howell —1.33+£3.58 —2.77+4.42 1.43+3.35 p=0.026 30
0L ~624) Maddox rod —2.2045.24 —2.97+4.48 0.77+3.95 p=0.296
Cover test ~5.03+5.54 —6.27+4.67 1.23+£5.22 p=0.206

Analyzed by paired t-tests. Positive and negative values represent eso and exo phoria, respectively. "Mean difference + standard deviation
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Table 3. Change in lateral phoria by four methods for exophoric subjects who need a prism prescription

Test

Method , MD=SD" p " (p) N
Trial frame Phoropter
Von Graefe —3.134£3.52 —6.00£2.17 2.8745.15 p=0.036 —0.460 (p=0.084)
. Howell —1.77+£2.56 -3.73+2.34 1.97+1.80 p=0.003 0.709 (p=0.003)
Distance 15
Maddox rod —-3.00+4.12 —4.53+4.49 1.53£3.62 p=0.254 0.634 (p=0.011)
Cover test -3.07+1.94 —5.00+2.51 1.93+2.12 p=0.007 0.503 (p=0.056)
Von Graefe — —11.24+4.75 —12.64+4.11 1.40+3.20 p=0.042 0.735 (p<0.001)
N Howell —7.62+5.86 —11.40+4.90 3.78+3.27 p<0.001 0.813 (p<0.001) 55
ear
Maddox rod —9.44+5.40 —11.04+5.08 1.60+4.26 p=0.113 0.623 (p=0.001)
Cover test —12.40+6.12 —-13.24+5.07 0.84+4.40 p=0.322 0.687 (p<0.001)

Analyzed by Wilcoxon-Sign Rank tests. Positive and negative values represent eso and exo phoria, respectively. "Mean difference =+
standard deviation. "Correlation coefficient analyzed by Spearman test.
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Table 4. Change in lateral phoria by four methods for exophoric subjects who do not need a prism prescription

Test .
Method - MD4+SD' P " (p) N
Trial frame Phoropter

Von Graefe —2.65+3.46 -3.82+1.19 1.18+2.67 p=0.120 0.831 (»<0.001)

) Howell —0.88+1.58 —2.35+1.80 1.47+1.28 p=0.002 0.625 (»p=0.007)
Distance 17

Maddox rod —1.71+2.66 —2.29+3.14 0.59+2.24 p=0.253 0.682 (p=0.003)

Cover test —1.76+3.51 —3.71+3.08 1.94+2.46 p=0.003 0.781 (»p<0.001)

Von Graefe —7.18+3.87 -8.91+2.02 1.73£3.47 p=0.111 0.143 (»=0.610)
N Howell —4.18+5.53 —5.27+4.58 1.09+3.14 p=0.261 0.820 (»p<0.001) "

ear
Maddox rod —4.00+8.01 —5.64+6.95 1.64+2.58 p=0.063 0.629 (»=0.012)
Cover test —8.18+6.08 —9.73+4.71 1.55+5.92 p=0.372 0.486 (p=0.067)

Analyzed by Wilcoxon-Sign Rank tests. Positive and negative values represent eso and exo phoria, respectively. "Mean difference +
standard deviation. "Correlation coefficient analyzed by Spearman test.
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