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SHANE (KVA)Y S5 2xIAN2] Bl EIt

: B A7 E FFAH (kinetic visual acuity, KVA)¥Z 52 QA A](dynamic visual acuity)S Sgs}e] 1 3
7} erel - FFo] KVA, T2 dAIAS} daAde] UEAE ZAIAT ¥ AR F 6398 (E30, 9133)=
o g FHol A= WA F KVA A% (KOWA AS-4A)2F Howard-Dolman Test(BF=-29 A HA},
H-D Test)E 2.5m FAMAZIZ 3te] KVAS} 54 YAAE 242t A3 23 KVAT JA S 0.49 £0.25,
A 0.58+0.26, 9A} 0.40+0.220] ¥ 3L, LogMAD(Log minimum angle of displacement)s?d YAAlE= AA| Ht
1.27+0.44(28.44+25.03%), FAF 1.28+0.44(28.23+23.34%), 9JA} 1.2740.45(28.63+26.83%)F KVAE H 7t
BAACE fFog 2lolE RA 2 (p=0.00) T2 JAAE FJg 2Ho|7F (AL (p=0.97), KVAS} T2 YAA] AL
olo] AL AA UATHr=0.03). KVAS 7)ol w2} Low, Middle, HighZ F&313& vl Al 153t} 53
AAZ o 2Fol= flATH(p=0.99). ¥t FAH-F9] S 1 DU|THY | Do)t 7+ AF o2 FRIIAS o
KVASE 2 YA 22 froldh AbolE HolA kil (p=0.11, p=0.09), FHF-57 KVA(r=0.33), T4 YA
(r=0.18)2] Zz} AV E A= Fort B2 YAA BT KVAZF 2T Addo]l & o 2 Ao® el
o AE: 4]l 99 KVAE FUY Ztel] fo)3h ZpolE B, dA7F AR T KVAZE B %300, KVAS] =
71 W T4 dAA], AR50l WE KVASH T4 dAAE 2442 folgh ZpeolE HolA| F3kal i A4
SAUTH

F=H0i: A4

B
N
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)

, ST SHAE, KVA, 534 A, 4 dAA AL skl =R AAEAL, 28-S

N B

A= (Visual Acuity, VA 2] H#-3ll%5 (resolution acuity)
o7 AT AgelM wFolA = BAE & T Us
58?0 A|AH (Static Visual Acuity, SVA: ©|3} A=)}
=20l SAIE Agshe sHoE WaA FHole =
A5 BEstA FH ok st FHAH R 72 S,
SHAEL ob, B, =8 By, B 5 wWE &
o] BAE FA80F ke 5 e 3 A7 A
o oA e A7 HEE 3 FAAIE] 2
aatrtar BastAok P A = o] A 2he dstel A
olFste ARE AHst= IWE &2 H(Dynamic
Visual Acuity, DVA)1Z} $o] A o]Fsh= A RS U4
sl T 58 A8 (Kinetic Visual Acuity, KVA)PIO. 2
TEEE dEoME 1B AR} AL AR} wEet
A A& FolA F2 KVAZE ARSE L Sl

H, YA (stereoacuity)= 7 = AH8-Ste] A<

i

AlE g (Panum) ST Well Sle A= DojA =
o] FHEHHA F w2 IS AT dEyE &
otr] 9] 71 =5 =2 Fefolth Bl Tychsen,” Tyler'l=
UAA = AH YA A (static stereoacuity)}t &2 A A
(dynamic stereoacuity)’} A2 TS  A]x}A] 2] (disparity
process) S FIllA AEHE OE 75S 7K A=
O Aojgtar Baslged ole A4 YA 54 4

ANE 22 B AAPHOE T A15S Sk s
Lo AT

o
AT FHAE ] 9= Rouse 5210] Landolt C A3
Z o] &3 AY IulolAE Yi 5. Lee T0] HIS:3H
WHO 2 DVAE S48t Bagk 3o 3oy KVAE
Ahn™13} Shim 5,4%) Shim 9] A7 glel= o}=j7}
A Il A KVASl #3t 583t A7 BHavt glor, &
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KVAE SZA|EA(KOWA AS-4A)S Alg3le] oeto
2 23 AAIEA Y] AlEe SEEC ARE T
AAAEY] A9 50 m SIFANA = & 2 7R Al 30 km/
h(8.33 m/sec) =2 o]F3laL, o] W] HEEC Ax H
2 HWFEES 30 m XA ¢1xlo] 7PsEhE Ao 1.0

Fatar, A= 0.1914 1.67F4] H3=S HolQtt A
e HARP L sEe- g st datety] 8wEks #b
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Aol 5A 2492 Excel BAZZ IS ]85t A
<l F1i 9] KVAS} 52 YA BAA o dat
9 ZHRESI KVA, 54 YA dBHA= Student t-
test2} Pearson JHAGTE 0|83}, KVAS] 15 &
2 JAA Y] A A BA = One-Way ANOVAE o] &3] &
At p<0.05¢] B-E FAFLE Fost A= HY
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1. KVARI SHAFA|

AA FENAA 639 (F30, 91339)e] FHF AHS
22.681+0.50(20~29) A, ©] T FA= 24.20+1.67(21~29)
A, o= 21.30£0.59(20~23)410]3L, FZAHA 2 A
3k KVAE A4 H3F 0.49+0.25, FAR= 0.58+0.26, o2}
= 04010222 FAPS P el -2 Ao (p=0.00)S
BEYPOY HD test2 =3 T4 LAA= AA
LogMAD B 127+0.44(28.44+25.03%), FAF 128+
0.44(28.23+£23.34%), oA} 1.27+0.45(28.63 +26.83%)
(Table NZ Ur],:] 7]-9] E;ﬂ %1];‘(1]}\]&_ Eﬁ]}ﬂ [e) 09]-3].
o) E HolA] kL(p=0.97), Flg 1914 KVAS}H 54 ¢
xﬂ/\]% /Ko]"‘r_]""]' A7 } 7‘]-4 = b}E}lfJ\LE}(r_O-O@-

KVA%} 52 A A< *oh&*é% KVAS] Z7)9] u}a}
Low, Middle, High Al ZE&90& 1}ro] 54 YAAE H|
Wl BES W A TAFOE o3t xfol7t gldh
(p=0.99)(Table 2).
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Fig. 1. The Correlation between KVA and LogMAD dynamic
stereoacuity.

Table 2. Dynamic stereoacuity according to the KVA group

Number of LogMAD dynamic
Group of the KVA umt stereoacuity p-value*
subjects
(Mean* S.D)
Low (0~0.3) 18 1.21£0.11
Middle (0.31~0.60) 26 1.26£0.10 0.99
High (0.61~1.1) 19 1.2240.37
*; One-Way ANOVA, statistically significant if p<0.05
&0z ZAAY pvAztl A3t A8 Ha,
Suzumurals= *Oﬂ*ﬂ i 7W7bo] AHoZ o= EA

& 5= A715S KvAgk “51”5‘5}04 UE o)A Hol
ARgE 3 o Ehﬂlal: Z=AAE
Y ZollA Bo] 4= 4433, 32 3ol Bol 3
= S, g, ot 22 A2x = Ao A A SAHEA

a3, dEANA F2 ARt T FHA1=EQ0 KVAE
F2 g iETY, vl o AXx FRA FE =
=)o Qo))

B AFdAMe A4 FHe] KVAE S48 & 23
A} 0.584+0.26, A= 0.40+0.228 Fd Alo]o)] EAIF o
Z gt Zol7t UL FRPF ARG KVAZTE )8t

Miller®} Ludvigh="** 2ol EX& BRe AES A =& AE AT 5 AATHp=0.00). °]l& EE AT+
Table 1. The clinical characteristics in each gender group
Characteristics Total Male Female D*lfference
p-value
Age (years) 22.68+0.50(20~29) 2420+ 1.67(21~29) 21.30+0.59(20~23) 0.00
Interpupillary Distance (mm) 62.98+3.17(55~69) 64.57+2.74(57~69) 61.55+2.87(55~68) 0.00
KVA 0.4940.25 0.58+0.26 0.40+0.22 0.00
LogMAD Dynamic Stereoacuity 1.27+0.44 1.28+0.44 1.274+0.45 0.97
Dynamic Stereoacuity (sec of arc) 28.44425.03 28.23423.34 28.631:26.83 0.95

*; t-test, statistically significant if p<0.05
The value represent the Mean+ S.D (standard deviation)

KVA; kinetic visual acuity, LogMAD; logarithm minimum angle of displacement, sec of arc; second of arc
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ol FAAgo| WS Ao AT T2 o9k
=24 Yoshimitsu 5%, Mochizuki 51°1¢] kel Fq
o] KVAZ} & o7} fiths Hax it}

Eial ?Jxﬂ*]{‘ ST ANA A4 Y A 2ol &
AAS o7 RMY 7 FFE =2 FHE
Pettlgre —[27] FRE e 9 FAIRFe] wistel| vk vh-g-a}
= 217U (neuron)®] AL o]H 3 FH YA E A=
X= 52 AAIGE bl 91X, Tychsen 5.7 Tyler 5%
T A dAXN et 57 JAA S AR o] thEar, A
2 e 42 dL9FHe tE 7leelgkal Baskal §lo] o]
T 715 S| getof e AAKRY. 12 AR)
Qg A F=ZE AMESl= Lang, Titmus, Randot, TNO
stereotest 50| 25 B2 YA E SAsh= whgTo)ar, F
< Laby 5"} 5ol A= Lim 5" Park 5% FA37E]
£ o83 T4 dAAY SAS A Bargk 3 019401]
= MEE 52 JAA S73EH tig Bart gl &
ATNAE HD tests 833 Z—. YA AP At
AR FdY 4 JAXE S8 B8 2 A, HY
Zroll TAIHCE Fogh xfo|& HolA] AN PRt of
AR 25 o 22 3 2ATHp=0.97).

KVAS} &2 QA|Ae] ZAAAE Lol 7] 93lA
Shim S!Plo] B 113} =F-& Fa1dle] KVAZ Low(0~0.3),
Middle(0.31-0.60), High(0.61~1.1) 4] 1802 REa}a,
Al g A JAAE vl FAE 2 23 KVAS
718} T2 JAA] Atolell= FAF SR {3 2ol 7}
AATHp=0.99).

KVAQ} T4 YA FoAdL HE] AFES
= ZF 50k olg} Anderson 5L FZA]E o] of

A Al A1E DG BATE Avkar shar, dEel
Me 53] @A} AL AR S oA
KVAZ} SA 53 oiia B 313190 0™, Matsuo 512712]
ATl WER, Al71s AR 371 A9t AP &
T AEAZHA RS E9 Road Traffic Act(EE1L1EH)

A EAsh B 9AS 37 98 SARHES AST o)

N

F5o)

o7 F4
A o]a].
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e APABIN ARSI E 54 7

VE LTS ANT S 9lon, EF B dA7o] AHgH
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of B4 QAN U AEAZE ZHFHe Az
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2. 2R S(FSA)2 SHAH KVALL SHYAA|

A2+ 2AAA & FE S djbe] AR
o] #E = Fig. 28} Zo] Yelton ¢jte] 24559
WE KVASL 54 YAA e 24555 F 1522 U
o] BtS o KVAS 75 %@‘:‘501 1 DH|RFQI 3¢
0.50+0.25, 1 Do) 79+ 0.34+0.19, 52 AAA
A5 =4dF5°] 1 DH lL&’J 749 124+0.4526.81 +
24.86J_) 1 DO’ 749 1.53£0.32 (41.45+£24.19%)
2 BT FAHSE {F93% Xfo]E HolR| eF3kil(Table
3), Flg 37} Fig. 4914 28553 KVA, 53 YJA|A9]
g JA] AR kot T2 A A (=0.18)°l HISH
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Amount of the anisometriopia(D)

Fig 2. Distribution of according to the amount of anisometro-
pia in subjects.
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Table 3. KVA and dynamic stereoacuity according to the
anisometropia

Anisometropia range
p-value*
0.00D to 0.99D | Over 1.00D
Number of subjects 56 7
KVA (mean=* S.D) 0.50£0.25 | 0.34£0.19 | 0.11
LogMAD dynamic
+ + 0.09
stereoacuity (meant S.D) 1242045 1332032

*; t-test, statistically significant if p<0.05

y =-0.1263x + 0.542
1.00 R?=0.1086

* * r=0.3295

KVA(Kinetic visual acuity)

T T T T T 1
1.00 1.50 2.00 2.50 3.00 3.50

Anisometropia(D)

Fig. 3. The correlation between KVA and anisometropia.

y=0.1203x +1.2191
R?=0.0322
r=0.1794

2.50 -

LogMAD Dynamic Stereoacuity

1.50 2.00 2.50 3.00 3.50

Anisometropia(D)

Fig. 4. The Correlation between LogMAD dynamic stereoacuity
and anisometropia.

KVA(r=0. 33)7} o Eo A4uge Vet
AAA ] - F-5/d(aniseikonia), -
Z7d (accommodation), 23 (retinal illumination), &3 =
71(pupil size) 5P AP Fo] iAAle] S v
ke Ba7} g3, BAAE e 2ol chuigde 19
o}ﬁg}_]zg] )\H}\l [34] 74/\]. /\]*\j__o/] _.37][35] 59] 01\01] oﬂz‘s]:
o Wty deid glol KvAsHEH QAL H5 A9t
FEAOT o] YA 1 ATHE Yohusich
FAleh dAA #EE APATe A Tomae 5,7
Lee SP7LE f-2]3k AFAdo] QItkar X u3k3)al, Weakley™
9]_ Park = [39] HeO I:[40]O él;\(_é CO]:O] 7% _'__E_ O]Zﬂ}\]
2o Aalyt FAHCR frolall Aol AT i

“5-*] (anisometropia),
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Purpose: On this study, we investigated the relationship between the kinetic visual acuity (KVA) and the
dynamic stereoacuity and the effects of anisometropia with measuring KVA and the dynamic stereoacuity.
Methods: For 63 adults (male 30, female 33), KVA and the dynamic stereoacuity were measured by using the
kinetic visual acuity tester (KOWA AS-4A) and the Howard-Dolman test (H-D test) at distance 2.5 m after
conducted full correction of subjects' refractive error respectly. Results: The means of KVA were 0.49+0.25 for
total subjects, 0.58+£0.26 for male, 0.40£0.22 for female, and LogMAD (Log minimum angle of displacement)
dynamic stereoacuities were 1.2710.44(28.44125.03 sec of arc) for total subjects, 1.28 £0.44(28.23£23.34 sec
of arc) for male, 1.27+£0.45(28.63+£26.83 sec of arc) for female. KVA showed a statistically significant
difference between male and female (p=0.00), but dynamic stereoacuity was no significant difference (p=0.97).
No significant correlation was present between KVA and dynamic stereoacuity (r=0.03). Also there were no
significant differences in the dynamic stereoacuity of the three group which were classified according to the low,
middle, high range of KVA (p=0.99). The anisometropia were less than 1 D and over 1 D when divided into two
groups, KVA and dynamic stereoacuity showed no significant difference between each (p=0.11, p=0.99). There
was no significant correlation between anisometropia and KVA (r=0.33), dynamic stereoacuity (r=0.18) but the
correlation between KVA and anisometropia revealed more higer than between dynamic stereoacuity and
anisometropia. Conculsions: The KVA for adults showed a significant difference between male and female and
male was higher than female for KVA. The dynamic stereoacuity due to the KVA, the KVA and dynamic
stereoacuity due to anisometropia were not significant differences between each and also were not great
correlations.

Key words: Kinetic visual acuity, KVA, Dynamic stereoacuity, Dynamic stereoacuity test, Howard-Dolman test,
Anisometropia
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