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Table 1. Comparison of the legible distance and the relative legibility of each target

Target Legible RL in | RL in R Target Legible RL in | RL in R
Group/Optotype Distance(cm) EG AG Group/Optotype | Distance(cm) EG AG
O 98.33+40.57 0.99 0.93 39 A | 113.33£63.67 1.05 1.07 4
0 94.17+43.41 0.95 0.89 43 B | 101.98+50.43 0.94 0.96 34
C | 108.13£63.64 | 1.09 | 1.02 | 18 C | 10927£59.51 | 1.01 | 1.03 | 13
Landolt ring | QY| 9448%3775 | 095 | 089 | 42 D | 10844+5540 | 100 | 102 | 16
O 96.15+48.05 0.97 0.91 41 E 106.15+60.76 0.98 1.00 25
o 101.35+46.01 1.02 0.96 35 F 106.98+56.86 0.99 1.01 23
o 101.04+53.77 1.02 0.95 36 G | 110.00£57.73 1.02 1.04 10
9 ) 98.131+46.64 0.99 0.92 40 H | 111.25%+60.87 1.03 1.05 7
I 118.851+73.58 1.10 1.12 1
J 93.85+39.54 0.87 0.88 44
0 | 107.40+53.99 1.01 .01 | 22 K | 108.96+66.00 | 1.01 1.03 14
1 109.79+56.15 1.03 1.03 12 L | 100.10%50.82 0.92 0.94 38
2 105.83£56.30 1.00 1.00 27 M | 110.73£59.64 1.02 1.04 9
Alphabet
3 108.96+51.30 1.03 1.03 15 N | 112.71£57.49 1.04 1.06 6
Arabic number | 4| 1061585213 | 100 | 100 | 26 O | 11083+59.77 | 1.02 | 1.04 | 8
5 104.48+53.87 0.98 0.98 31 P | 107.60+64.23 0.99 1.01 20
6 | 104.90%5206 | 099 | 099 | 29 Q | 10063£5222 | 093 | 095 | 37
7 106.35+59.26 1.00 1.00 24 R | 113.85£85.30 1.05 1.07 2
8 | 105.00+59.74 | 099 | 099 | 28 S | 107.81£67.10 | 1.00 | 1.02 | 19
9 103.541+48.27 0.97 0.98 33 T | 103.96+58.69 0.96 0.98 32
U | 108.23£63.97 1.00 1.02 17
V| 107.50+52.26 0.99 1.01 21
W | 113.02£69.79 1.04 1.07 5
X | 109.79£64.01 1.01 1.03 11
Y | 104.79£53.71 0.97 0.99 30
z 113.54£71.30 1.05 1.07 3

*RL in EG : Relative legibility in each group, RL in AT : Relative legibility in all group, R : Ranking of each target in all optotypes
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Fig. 1. Comparison of the ranking of each target according to the relative legibility in all group.

Table 2. Comparison of the legible distance according to type

of target
. Difference of legible
T P v B
IArabic number]  Alphabet
. —7.76£6.00 | —-9.451+4.65
Landolt ring 98.97+4.57 (p=0.01)* (p=0.01y*

. -1.77+6.82
Arabic number 106.73+1.87 - (p=0.43)
Alphabet 108.42+3.46 - -

Total 106.10£5.67 - -
*p<0.05
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& Zpol7F AURYAL, 1 o E HEE nAIR S
ANZE A7 AAG FAA THsAE Y Aole
~7.76+6.00 cm(p=0.0)ZX EAF o2 {23 x}o]7}
AATE L AR FEAIRE 2 A A
$olME 7HEAR Q] ZFo|7) ~1.77+6.82 cm(p=0.43)ZA]
BAASE gt Afo]7} fliTh.

AAE RS TR e FurtEdS vasty] 8
AdollA] &3] ARBH AL A= 4572 T2 AA xR}
3559 LCD AIAERE o]&3td wgA g 4
0.8, 1.0, 125 Aol A% Faol] upe Joi7k=A 2}
o|E Hlwsldtt 1 A} TS AAEEAA AR FF
o] YT 7 0.8, 1.0, 1.25 A|lF 2] A|FF 7+e] Azt
574 Zpole BAAHSE FoslA| &UTH(Table 3). E3F
TEF MZ g2 AAE RN AFE F387 08, 1.0,
1.25 A18 9] A g wE AJu7ksA 2ol vt 24
I AE FET ARG A o] FES BT AA
g3 T/ WE AirEEA Abole BAZRCE {9
SIA] 2EATH(Table 4).

Sk o] AAEIEANA AR FE e ngAE S
Hl w37 sl 54 F94] AJA| 3 F(MDR-System, Hoya,
Japan)oll TAE 0] A& 0.8, 1.0, 1.25 A1H ] A|F LA
AlRE F871e] A7HEA ZFolE Hlagk Aot Table 5
o ERURITE 0.8 A8 2] Al FoA FHEE T A,
FARAN R, CFEAIRE S AISE ROl e s At
ol BAALSZE oA kot 1.07} 1.25 Al A
FHolA = A3k FEol wet Aoizkssd zfol7t SAIA
O F Fo3FHtH(Table 5). 1.0 1.25 Al&2] AL LA
A7EsAo] 73 U A e HEE YA AL A
t7EsAdo] 7P 28 A BE GEARE 0|59 At
=4 zole ZHzE —0.07+0.06(p=0.02)7 —0.06+0.06

J Korean Ophthalmic Opt Soc.
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Table 3. Comparison of the difference of the relative legibility between 0.8, 1.0, 1.25 row of vision with same type of target and chart

Target Chart Row of Relative Difference of relative legibility
vision legibility 1.0 1.25 Statistics(p)
0.8 0.95+0.05 0.02+0.02 0.01£0.02
Hoya
(MDR-System) 1.0 0.93+0.05 - -0.01£0.02 0.88
1.25 0.94%0.05 - -
Beam
0.8 1.00+0.06 0.01£0.02 -0.01£0.02
Topcon
(ACP-8) 1.0 0.991+0.03 - —-0.02£0.02 0.81
. 1.25 1.01£0.05 - -
Landolt ring
0.8 1.021+0.05 0.04+0.03 0.01£0.03
Topcon
(PC-50s) 1.0 0.98+0.03 - -0.02£0.03 0.61
1.25 1.01+0.06 - -
LCD
0.8 1.01£0.05 0.01£0.02 -0.00£0.02
Huvitz
(HDC-9000N/PF) 1.0 1.00£0.02 - -0.01£0.02 0.91
1.25 1.01+0.05 - -
0.8 1.00£0.02 0.00£0.02 0.00£0.02
Hoya
(MDR-System) 1.0 1.00+0.01 - 0.00£0.02 0.91
1.25 1.00£0.02 - -
0.8 0.991+0.01 —0.00+0.02 -0.01£0.02
Topcon
(ACP-8) 1.0 0.991+0.01 - -0.01£0.02 0.64
1.25 1.00£0.02 - -
Beam
0.8 1.00+0.02 0.00£0.02 0.00£0.02
Huvitz
(CP-1000) 1.0 0.99+0.02 - 0.00£0.02 0.95
1.25 0.991+0.02 - -
0.8 0.99+0.02 —-0.00£0.02 -0.01£0.02
. Reichert
Arabic number (AP-250) 1.0 1.00£0.02 - —0.00%+0.02 0.83
1.25 1.00+0.02 - -
0.8 0.99+0.03 0.00+0.03 -0.01£0.03
Topcon
(PC-50s) 1.0 0.991+0.03 - -0.01£0.03 0.95
1.25 1.00£0.02 - -
0.8 0.991+0.02 0.00£0.02 0.01£0.02
Huvitz
LCD (HDC-9000N/PF) 1.0 0.99+0.02 - 0.01£0.02 0.81
1.25 0.991+0.01 - -
0.8 1.00+0.02 0.01£0.02 0.00£0.02
Essilor
(UCL-800) 1.0 0.99+0.02 - 0.00£0.02 0.90
1.25 1.00+0.02 - B
0.8 1.01£0.05 -0.01£0.02 -0.01£0.02
Hoya
(MDR-System) 1.0 1.02£0.05 - -0.01£0.02 0.90
1.25 1.03+0.03 - -
Alphabet Beam
0.8 0.97£0.04 -0.05+0.02 -0.02£0.02
Huvitz
(CP-1000) 1.0 1.02+0.03 - 0.03£0.02 0.06
1.25 0.99+0.02 - -

Vol. 20, No. 2, June 2015
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Table 3. Continued

shel, AgE, 484

Row of Relative Difference of relative legibility
fareet Chart vision legibility 1.0 1.25 Statistics(p)
0.8 0.98+0.02 | -0.02+0.02 | -0.03+0.02
Beam szi,czhsegg 1.0 1.01£0.03 - ~0.02£0.02 0.21
125 1.02+0.03 - -
0.8 1.014£0.03 | —0.02+0.03 0.02+0.03
(g‘(’:lfg‘(’)‘sl) 1.0 1.02+0.02 - 0.03+0.03 0.49
Ahabet 125 | 0.99+0.05 - -
0.8 1.0240.04 | —-0.02+0.02 0.02+0.02
LCD (D CI:I;(;/(;:)ZN PE) 1.0 1.02+0.03 - 0.040.02 0.09
125 | 0.99+0.03 - -
. 0.8 0.97+0.04 | -0.05+0.02 | -0.02+0.02
(UECSE};’SO) 1.0 1.02+0.03 - 0.03+0.02 0.06
125 | 0.99+0.02 - -
*p<0.05

Table 4. Comparison of the difference of the relative legibility
between type of chart with same type of target and
the row of vision

(p=0.0)EA FAFOE FosHAl 7P & ol7} AL,
I veo® HEE a3} AR e A
ztoli= 242} 0,06+ 0.05(p=0.04)2} —0.06 % 0.03(p=0.02)Z 4]

Target Row of vision|Relative legibility| Statistics(p) EARo T 93 ol7} AQTF 2EF A F0ot
0.8 0.99+0.06 0.25 QRN 0] ATIEA Fol= EAHC T So)5lA] o

Landolt ring 1.0 0.96%0.04 0.05 Fie=8
1.25 0.99+0.06 0.18 A %@3}71 Qs oA A3 YA} 60
0.8 0.9940.02 0.94 B2 2HAE wEl %= A(-2.00<SED<-0.50)
Arabic number 1.0 0.9940.02 0.99 169, 5% 1_}‘] (-6.00<SED<-2.00) 41%, 51—1—:”\]
125 1.00£0.02 0.91 (-10.00<SED<-6.00) 3 S 2 A% F3o E n YA
0.8 0.99+0.04 0.23 2S SAs A4S ARt $ 1 AlelE Hlagt 7574
Alphabet 1.0 1.0240.03 0.85 7} Table 60l YERAQITE. A t’datoll Al Al f-3 ol
1.25 1.00+0.03 024 e WA HE FEE AT N TP R wA
*p<0.05 AEe BET AT 7P =& g Ee 1B
—0.04=+0.02(p=0.02)ZA]

Table 5. Comparison of the difference of the relative legibility between type of target in 0.8, 1.0, 1.25

MDR-System of Hoya

Hom, o]59] WA ol=

row of vision by using the

Row of vision Target Arabic number Alphabet Statistics(p)
08 Landolt ring —0.05%0.04(p=0.06) —0.06=0.09(p=0.19) 0.06
Arabic number - —-0.01£0.06(p=0.67)
10 Landolt ring —0.06:£0.05(p=0.04)’ ~0.07+0.06(p=0.02) Lo
Arabic number - —-0.02£0.05(p=0.34)
Landolt rin; —0.06=£0.03(p=0.02)° —0.06=£0.06(p=0.04)"
12 Arabic numgber - s : -0.03+ 0.04$=0.17i 0o

*p<0.05

Vol. 20, No. 2, June 2015
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Table 6. Comparison of the difference of corrected visual acuity score according to type of target in myopia by using the MDR-

System of Hoya

CVAS Difference of CVAS
Reffactive error N Target Average Iﬁlrriii:r Alphabet Statistics(p)
Landolt ring 0.93%0.07 fgi%%%w —(zg)j(f 1?{)0 ’
Low myopia 16 Arabic number 1.02:£0.09 i (1;)1,()%3%?3 0.04*
Alphabet 0.98+0.13 - -
Landolt ring 0.98+0.15 _%%i 1%)0 2 _(zle(f 53')0 ?
Moderate myopia 41 Arabic number 1.00:£0.07 i o(.;zoi%g)z 0.37
Alphabet 0.98+0.07 - -
Landolt ring 0.89%0.17 _%Eo%s%)“ O(gff 0%)1 :
High myopia 3 Arabic number 0.8940.11 - 0(';,):35 0 0o
Alphabet 0.86+0.12 - -
Landolt ring 0.96+0.14 "?l;%f)%?z _?gf(f 22)0 2
Total 60 Arabic number 1004 0.08 . 0(.335202.?2 0.05
Alphabet 0.97+0.09 - -

*p<0.05, CVAS : Corrected visual acuity score

SAASZ Fogt zpol7) JSTE 1 TEE q18]A]
oF PEAIRE, SAAE 9} <GEAIE = 5AE
o= Fofg wAZAIH Y zol7t it 53] A &
AETAN A FHEE A9} AR E A
Ak - wAAE zto]7}F —0.09+0.03(p=0.02)24] S
Ao g fofstA F=#Z 2|7} AT

ol ‘qﬂ' /‘01'3117}57‘4.4 =po)7} Q1S A WA
£ o2 Qg QA WAY S 9]
WA A %83‘%‘ ) B e A 25le] A}

= °1€H6}ﬂ 9= obBET} Y-S
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The Effects of the Relative Legibility of Optotypes on Corrected Visual Acuity
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Purpose: The Purpose of this study is to investigate if the relative legibility of optotypes affects the corrected
visual acuity in visual acuity test. Methods: After measuring the relative legibility of ‘Landolt ring target’, ‘arabic
number target’, ‘alphabet target’ by showing as a single-letter-target in 24 subjects without specific ocular
diseases and ocular surgery experience, the relative legibility of 0.8, 1.0, 1.25 row of vision according to type of
target in 7 types of chart were compared. After then we compared by measuring the corrected visual acuity
according to type of target by using binocular MPMVA test (#7A) in 60 myopic subjects. Results: In 3 types of
target the worst relative legibility target was ‘Landolt ring target’ with legible distance of 98.97+4.57 cm and the
best relative legibility target was ‘alphabet target’ with legible distance of 108.42+3.46 cm. There was no
difference of the relative legibility according to type of chart or visual acuity level in the row of vision if other
conditions are the same. In 1.0 and 1.25 row of vision the difference of relative legibility according to type of
target was shown the statistically significant difference between ‘Landolt ring target’ and ‘alphabet target’ as
—0.07£0.06 (p=0.02) and —0.06%0.06 (p=0.04) respectively. In myopia the difference of corrected visual acuity
according to type of target was statistically significant difference between ‘Landolt ring target’ and ‘arabic
number target’ as —0.0410.02 (p=0.02) and it was especially remarkable in the low myopia. Conclusions:
Measuring visual acuity with different optotypes could cause the errors in best vision measurement value because
there was difference of the relative legibility according to type of target even though visual acuity level is same in
the row of vision.

Key words: Landolt ring target, Arabic number target, Alphabet target, Relative legibility, Corrected visual acuity
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