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Table 1. Data of phoria (A) measured using the von Graefe with four prism settings

Repeated measures ICC
Mean SD Range ANOVA (95% CI)
DLPy -2.30 +3.08 ~7.50 ~ 4.50
DLPp, -2.03 +3.12 -8.50 ~ 6.00 df=3 0.94
=15l 0.91-0.97
DLPy -2.37 £3.16 -8.50 ~ 4.50 p=0.216 (0.91-0.97)
DLPyp, -2.29 +2.79 ~7.33 ~ 3.50
Distance
DVPy 0.54 +0.95 ~1.83 ~ 3.00
DVPpp 0.36 +0.84 -2.00 ~ 2.00 df=3 0.82
=198 0.73-0.89
DVPy, 0.46 +0.97 -1.66 ~ 2.66 p=0.122 (0.73-0.89)
DVPy, 0.55 +0.94 -1.33 ~ 2.50
NLPy -8.16 +5.16 ~18.00 ~ 2.50
NLPy, -7.55 +4.92 -16.00 ~ 1.33 df=3 0.95
F=4.48 0.93-0.97
NLPy; -8.41 +4.72 -18.00 ~ -0.50 p=0.005 0.93-0.57)
NLPp, -8.08 +4.83 ~18.00 ~ 0.33
Near
NVPy 0.50 +1.39 -3.33 ~ 3.50
NVP, 0.19 +1.43 ~4.66 ~ 3.33 dE=3 0.83
F=4.81 0.75-0.90
NVPy, 0.49 +1.44 -3.33 ~ 3.00 p=0.003 (0.75-0.90)
NVPp, 0.69 +1.36 -2.16 ~ 3.25

S| guky B4 BrtelA dAE FEAIE 2.03
~2.37 A AH], 9AE FEARRIE 0.36~0.55 A 9F
ARIE SAEHRNAL, A FHEAIS 7.55~841 A A}
9, 248 FEAIE 0.19~0.69 A 98 A E ZAE
Act. o] AHE Morgan7 |02 HrlshH A=
LA AN G 7R 02 A9 A9} FAFSEAAL,
ZAYNA B AR 0~6 AY] AR 2 A=
A gt F5550 5EA4S 2he o2 oty
Act. o]21gt A= 2] 9] (exodeviation)2] YA o) e
A 61.4%7} EFRZE0 2 718t Daume] A7 e
548 1. A oA FRAE G2 71H1A
025 A% FAKSE ZEEE 0.19 A7EA9] AFIS BST) A}
A7AALNA EEARE A FHAHARA 2.79~
3.16 ASZ Maples 5'2o] #A|AJSt TFHA} 2.65 A9} 7
ARSFRIL, ZAE FHAR AL A 4.72~5.16 AR
Rainey 52%0] A|ASF FFH2} 4.3~5.0 A ARSI
AAY FAALY Q] FFHRE 0.84-0.97 A, AT 34
Ale] EFEAXE 1.36~1.44 ACE JERGTH FFAX}
£ 7102 B FHARR 9 A B dAT R
AN Z HALE o] ZAY AR AEETt
e Ao = sjAEnt AR FREAIEAIA S 8
H 7] A3 HEEH ICC7T 0.91~0.972 F7HE A0
™ ©]= Rouse TPo] HFRE dIFo® H7HeE von
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Table 2. Comparison of near phoria (A) among four prism settings of the von Graefe

ICC 0 p
MD Sb (95% CI) 93% LOA (paired t-test)

IU vs ID —0.62 £1.44 © 93'28 98) +£2.83 0.012
U vs UI 0.24 +1.63 © 9%'33 97) £3.19 0.360
1U vs DI —0.09 +1.64 © 9%':)3 97) +3.22 0.752

Lateral phoria
ID vs Ul 0.86 £1.62 © 8%?3 97) £3.18 0.002
ID vs DI 0.53 +1.46 © 9(;;93 98) +2.85 0.030
Ul vs DI -0.33 +1.12 © 92':)3 99) +2.19 0.077
IU vs ID 0.31 £0.65 © 8%?3 o4 +1.28 0.005
U vs UI 0.02 £0.76 © 73‘?8' 92) +1.49 0.889
IU vs DI -0.18 £0.80 © 7%’?3 o1 +£1.56 0.168

Vertical phoria
ID vs Ul -0.30 £0.79 © 72‘?3 92) £1.55 0.027
ID vs DI -0.49 £0.90 © 62'33 £9) +1.77 0.002
Ul vs DI -0.20 £0.95 © 6%’33 87) +1.86 0.203

A AARE £1.28~1+1.86 AR UENET, FHAE
Ul DI 7tll, =219 U} ID 7t ZF2F 1cCot 0.97
7} 0.89%2 ¥ AIEE B

9] A {3t AlolE Bl F AE ell= 7}
7 Zpe gro g ZALE DAY T BHo] e Aow
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Fig. 1. Plot of the mean differences against the means for each
settings. The dash lines represent the upper and lower 95%

line represents the mean of the differences.
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comparison of near lateral phoria (NLP) among four prism
limits of agreement (mean difference +1.96xSD). Each solid
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Fig. 2. Plot of the mean differences against the means for each comparison of near vertical phoria (NVP) among four prism settings.
The dash lines represent the upper and lower 95% limits of agreement (mean difference +1.96xSD). Each solid line

represents the mean of the differences.
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Comparisons of Phoria Test Among Prism Settings of Von Graefe Technique
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Purpose: The aim of this study was to compare the differences among prism settings of the von Graefe technique
for phoria measurement. Methods: Thirty eight healthy subjects (mean age 22.35+2.72 years) were tested with
eye examination by interview, cover test, and refraction. Phorias were measured in a random order using four
prism settings for the von Graefe method: base-in (BI) and base-up (BU), BI and base-down (BD), BU and BI,
and BD and BI over the right and left eye, respectively. Results: Among the four prism settings in measurements
of lateral and vertical phoria, there were not significant differences at distance, whereas there were significant at
near. The reliability of near lateral phoria (ICC: 0.95) was good, but that of near vertical phoria was less reliable
(ICC: 0.83). In comparisons of the paired t-test, the 95% limits of agreement, and mean difference between prism
settings, BU had more useful than other prism settings at near phoria. Conclusions: Results from this study
suggest that the von Graefe test with BU or BU including other setting prisms have useful methods, especially for
near phoria measurements.

Key words: Phoria, Von graefe, Prism setting, Reliability
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