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o 284y AR IS S /\}0101]*1” AC/A¥IE YA 1*2—0] 71 =4 vER o™ Z9, &k 1F & oAtk
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7S W7t 2ol Al AC/ARIZE A Uskou WAL 2FelAe (+) ARE 2Hol¢h *121—% wh7b 24 A
BTk AC/ARIZ} =4 YERstT.

FHl0f: 2712) A, Bzl AR, PHEAE BAM, Howell AHI7H=

N B H](AC/A: accommodative convergence/accommodation ratio)
£ S5l g A2 (fusional vergence)s A4 H71sk
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S T A7 Bol olFoAaL Akl YwE o = wsh H, 3Hd A9l (Howell phoria) A 5ol ok 18]ar
= GRMAe A Gl o3t FRPIETYA (clear & ARG HAAA S79HE 32 o2 AFAAPH (polar
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Table. 1 Distribution of all subjects according to near horizontal phoria deviation by all measurement methods

unit:A
Measurementmethod Subject Phoria N(%) Mean = SD Std.Error
Exophoria 55(52.88) —11.782 £ 3.994 0.539
Orthophoria 35(33.65) —-3.486 + 1.763 0.298
von QGraefe
Esophoria 14(13.46) 4.464 + 4365 1.167
Total 104(100.0) -6.803 = 6.811 0.668
Exophoria 44(42.31) -10.489 + 3.658 0.551
Orthophoria 42(40.39) -3.385 + 1.958 0.302
Maddox rod
Esophoria 18(17.31) 4.556 + 3.720 0.877
Total 104(100.0) -5.016 = 6.383 0.626
Exophoria 30(28.85) 10217 + 4.054 0.740
Orthophoria 52(50.00) 3226 + 1.777 0.246
Howell phoria
Esophoria 22(21.15) 4.925 + 3.647 0.778
Total 104(100.0) -3.518 + 6.135 0.602

M= SD : mean= standard deviation
(-) : exodeviation
(+) : esodeviation

Maddox rod¥-& 53 <A FHARE A 2= 3
T —5.0161+6.383 A2] AF|=Z RSt} Howell phoriat
< &% 2AY 78 AE AAIA S QAR = 307
(28.85%), H A= -10217+4.054 A, Y= 529
(50.00%), B A= —3.226+1.777 A, WAL= 229
(21.15%), BT 4.925+3.647 A AHIEE Bt A
ATH/dAES] Howell phoriaS &8 AT A=
A AT E HE -3.518£6.135 A AIEE BYTH
(Table 1).

olHg A= F 5 9] AdlA von GraefeHoll A 2
ARIZE 71 Bkt A XSkl AR RS S8
Elliott®] 937 Daume] 371 Weymouthd71! 55 o] A]
= von Graefe®] ©] Maddox rod Et} |HS7F ©] =4

100% -
=
2
b+
2 80%
-]
=
2
E, 60%
-§ Esophoria
E 40% - Orthophoria
]
g W Exophoria
@ 20%
B
=}

0% -

Von Graefe ~ Maddox Rod Howell Phoria

Measurement methods

Fig 1. Distribution of all subjects according to near horizontal
phoria by all measurement methods.
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A% = Ao Uskt) Borish!!lel] ]84 Maddox rodH

! Maddox rodE ARS8 24330l ofs) 24 o]
Frdke] gk 2 dgelo] 7ike] Ko7 wiie] 25
AEFTE fidste] YA9e AR Yehe= 7gke] ot
= HlA 2 o]{E Zo} & = Ut B9 79 Howell
phoria¥] AAFIA 7} #2 vl&o] YERSH, von
Graefe] ZAARIA 714 w2 Hlg-o] Yedt). 2AReIellA
9} 7R E Maddox rodi-2 F AR FHAES] H]
o] Yyebth WA 152 Howell phoria¥ 7Aool A
7P =2 vlgo] YERT) ZHze] SAH A H el
ALEE Wake] 254 & AL S vy EY
ztolol|A] 7RISk A& Als Ttz

3. SEUH I ZA=0f [E 22| T=HAI =2 Hs}

Fig. 2& 7} SN HARIZE o] &3] 24 =
& 2o A S o, AT FTHARIER 7P ol
o Bxsh= 719 Tzrt BE A AR 1F,
FZboll BEske le =t A aF, F X
sk el ek WA 18-S veRac) Bl e
Z von Graefe] 0.2 =439S W o|HE] ko =z 7}
& FA YEePgal Maddox rod¥, Howell phoria = ©]
Ao}, 7t 72 YEh= Maddox rod o2 73k 7%,
HAARIZE 7H48HA] &30S W] AR FHEAREE
QALY g0 -10.489+3.658 A, F$] L1Fo°] -3.385+
1.958 A 1831 ALY 158 4.556+3.720 A E JE}
STH Table 2).
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Table 2. Means and standard deviations of near horizontal phoria according to additions by all measurement methods

unit:A
Phoria Exophoria Orthophoria Esophoria
Measurementmethod
Additions(D) M = SD M = SD + SD
+2.00 -14918 £ 3.782 —10.468 * 2.345 -5.578 + 5.762
+1.00 -13.707 £ 3.394 -7.415 £ 2514 -0.629 + 6.126
von Graefe 0.00 —11.782 = 3.994 -3.486 = 1.763 4.464 £ 4.365
-1.00 —9.255 £ 4.724 0.015 £ 3.365 9.145 £ 5482
-2.00 -7.218 £ 5.980 3.772 £ 6.056 13.410 £ 4.705
+2.00 -13.979 £ 3.116 -10.535 £ 3.184 —5.894 + 4.540
+1.00 —12.644 £ 2.907 -7.206 + 2.568 -0.769 = 4.821
Maddox rod 0.00 —10.489 £ 3.658 -3.385 £ 1.958 4.556 £ 3.720
-1.00 -7.959 + 4.804 0.262 £ 2.718 9.334 £ 5.189
-2.00 -5.603 £ 5.144 3.797 £ 4.155 13.866 + 5.588
+2.00 —14.391 £ 4.357 —11.272 £ 2.955 —6.117 = 4.924
+1.00 -12.593 £ 4.301 —6.908 + 2.449 —0.668 + 5.446
Howell phoria 0.00 -10.217 £ 4.054 -3.226 = 1.777 4.925 £ 3.647
-1.00 -7.516 £ 4.925 0.485 + 2.414 10.038 + 5.028
-2.00 -5.147 £ 5.585 4358 = 3.694 14.299 £ 5.296

M= SD : mean + standard deviation
(-) : exodeviation
(+) : esodeviation

16 1M ——\G o

—4—- MR Exo
....... B HP Exo
—#-VG Ortho
- MR Ortho
—&— HP Ortho
— B VG Eso
& MR Eso
—®— HP Eso

14

12 A

10 A

Deviation(A)

Addition(D)

Fig 2. Means of near horizontal phoria according to additions
by all measurement methods.
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A, =2.00 D A=7FY Al -5.603+5.144 AZ W3} Z o]
8.376 AQIH| ¥Hste] WARS] 1EollA= +2.00 D A=71)
Al AFIE —5.894+4.540 A, —2.00 D A=7}F] A] 13.866
+5.588 AZ W3}E0] 19.760 ASl Ao g2 YEh} ZHd
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Table 3. Means and standard deviations of AC/A ratio according to additions by all measurement methods. And Repeated
Measures ANOVA test with LSD

Measurement M= SD(A/D) F/p-value LSD?*
Phoria method
VG MR HP VG MR HP | VG| MR | HP
Additions(D)
+2.00(a) 1.568+1.937 1.745£1.316 | 2.087+1.645
Exo +1.00(b) 1.92541.981 215542356 | 2.376+1.661 5685/ | 2193/ | 1497 | | )
~1.00(c) 252742253 | 253042347 | 270142678 | 0001 | 00921 0.221
—2.00(d) 2.282+1.993 2443+£1.728 | 2.535+1.624
+2.00(a) 3.491+1.116 3.575+£1.400 | 4.023+1.538
Ortho +1.00(b) 3.92941.957 3.82142.345 | 3.68242.256 | 1.194/ | 0.614/ | 0969/ | ) )
~1.00(c) 350142151 | 3.647+2362 | 371142102 | 0316 | 0.607 1 0.409
—2.00(d) 3.629+2.496 3.591+1.605 | 3.792+1.804
+2.00(a) 5.021+0.860 5225+1.187 | 5.521+1.337
Eso +1.00(b) 5.09341.901 532542921 | 5.593+1.623 | 2275 | 2.428/ 4706/ | - lapsa
~1.00(c) 4681+ 1.831 | 4.778+2.102 | 5.113+1.981 | /0095 | 0.076 | 0.005 '
—2.00(d) 4473+1.718 4.655£1.663 | 4.687+1.643

M= SD : meant standard deviation
*The mean difference is significant at the .05 level.

#Adjustment for multiple comparison :

(=) : exodeviation
(+) : esodeviation

AC/A(L/D)
w

least significant difference

—&—VG exo
—#4—-MR exo
B HP exo
— - VG ortho
--<¢---MR ortho
—©&—HP ortho
—0- VG eso
—#---MR eso
—®—HP eso

Addition(D)

Fig. 3. Means of AC/A ratio according to additions by all
measurement methods.
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A Study and Analysis of Accommodative Convergence/Accommodation Ratio
by Measuring Methods

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

Dept. of Optometry and Vision Science, Kyungwoon University, Gumi 730-739, Korea
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Purpose: The aim of this study was to propose effective data for the clinical examinations of binocular vision by
comparative analysis of measuring the near horizontal phoria according to accommodative stimulations. Methods: It
carried out near horizontal phorias, targeting 104 college students (50 males and 54 females) aged between 19
and 24 (20.27+1.31). It made a comparative analysis of changes in near horizontal phoria according to
accommodative stimulations by using the von Graefe, Maddox rod and the Howell phoria methods respectively.
We have also investigated the AC/A ratio in all phoria groups. Results: As the additional lenses were changed to
the negative (—) diopter, the near horizontal phoria changed to the esodeviation. At this time, the rate of change in
the section signifies the AC/A ratio, and the values were not consistent based on the evaluating methods or on
each section. The AC/A ratio of the esophoria group appeared the largest value in all groups. As a result of
analyzing AC/A ratio at the exophoria group using the von Graefe method, the AC/A ratio was 1.568 £1.937 A/D
on the additional lenses +2.00 D and 2.527%2.253 A/D on the additional lenses —1.00 D and at the esophoria
group using the Howell phoria method, the AC/A ratio was 5.521+1.337 A/D, 5.593£1.623 A/D on the
additional lenses +2.00 D, +1.00 D and 4.687+1.643 A/D on the additional lenses —2.00 D. These were
significant differences statistically. Conclusions: In the exophoria group, when the () lenses were added, the
averages of the AC/A ratio were shown to be high but in the esophoria group, when the (+) lenses were added,
the of AC/A ratio was high.
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