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Fig. 1. Visual acuity chart consists of ten-graded contrasts.
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Table 1. Effect of visual acuity with increase of convex lenses

Amount of Visual acuity
defocus Mean+SD Max. Min. N
0.00 1.10£0.14° 1.5 1.0 69
+0.25 0.93+0.10 1.2 0.6 69
+0.50 0.83+0.11° 1.0 0.3 69
+0.75 0.65+0.19¢ 0.9 0.1 69
+1.00 0.47+0.22¢ 0.8 0.1 58
+1.25 0.33+0.17° 0.6 0.1 38
+1.50 0.1540.06" 0.3 0.1 14
+1.75 - — - 0

abedfl: 5 subgroup by Scheffe test of one-way ANOVA (p<0.05)

NY A o2 Rrtste] I17] s EA T e

AlEHsle] Av= Table 13 2ok WA +=21=57}F 2 of
IS HwgA H2 F 1.10£0.142 S8 A
T g +0.25 D {7t mE A1E2 I 0.93+0.10,
+0.50 D H-7}ol wh& AlELe it 0.83+0.11, +0.75 D &
7t W& AJEL HHF 0.65+0.19, +1.00 D F7}ol] w=
AlEE Pt 0472022, +1.25 D F7t)] 2 AjHe 9
T 0.33%£0.17, +1.50 D F7bol] W& A& H 0.15+
0.060.2 ZAHHAL, PO 7 +1.75 DE F718l9S
o, BE UPAES A3 AR 7S 2 014322}
A2 = gl B om Rl BHsde] A%
7} S7FERE S AlEAE B TH(p<0.05).

HEZO w2 ASEAE

o 1—4_9_1;1
7 A1 2 NAA AEQJASF] B EE Table 2
o 2o} WA A= HHugAg Y FXE AR
W, HA 692H(100%)F 49H(5.8%)> AlE 1.574A], 24<F
(34.8)2 A1 1.274K), Z18]al YA 412K(59.4%)= AUl
LOAEZHA] QIAshe Ao 2 YT +0.25 D F7F8I5A
S o A 693 F@NEART Al L= 1.2~0.6) 3
SH4.3%)l A Hh 1.2, 239433.3%)1 4 A 1.0, 39k
(56.5%)1 4 A 0.9, 32k4.3%)°NA A 0.7, YHA 1
SH(1.4%) A A 0.6A1 714 212181}, +0.50 D F-7}F
BIAS W A 698t F(1.0~0.3) 5¢H7.2%)14 A 1.0,
292+(42.0%)ll 4 Hh 0.9, 262H37.7%)o1 4 Hh 0.8, 52t
(7.2%)1 4 At 0.7, 32k4.3%)14 A 0.6, FHA] 12
(1.4%)1 4 H) 0.5A137k4] 21241314t} +0.75 D 2713}
AL W AA 69¢F F(0.9~0.1) 5¢H7.2%) 1A A 0.9,
192+(27.5%)°1 4 At 0.8, 208+(29.0%)°14 ZHth 0.7, 10

ol weh
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Table 2. Distribution of number of the recognized eyes (%) in each visual acuity chart according to the level of optically induced

retinal defocus

VA Number of the recognized eyes (%)
0.00 +0.25 +0.50 +0.75 +1.00 +1.25 +1.50
0.1 22.9) 9(15.5) 8(21.1) 8(57.4)
0.2 2(2.9) 3(5.2) 6(15.8) 5(35.7)
0.3 3(4.3) 5(8.6) 8(21.1) 1(7.1)
0.4 4(5.8) 7(12.1) 3(7.9)
0.5 1(1.4) 4(5.8) 9(15.5) 9(23.7)
0.6 1(1.4) 3(4.3) 10(14.5) 8(13.8) 4(10.5)
0.7 3(4.3) 5(7.2) 20(29.0) 14(24.1)
0.8 26(37.7) 19(27.5) 3(5.2)
0.9 39(56.5) 29(42.0) 5(7.2)
1.0 41(59.4) 23(33.3) 5(7.2)
1.2 24(34.8) 3(4.3)
1.5 4(5.8)
Total N (%) 69(100) 69(100) 69(100) 69(100) 58(100) 38(100) 14(100)

oH(14.5%)°N A Hth 0.6, 4SH5.8%) 1A HT) 0.5, 4<t
(5.8%)°1 A1 A 0.4, 32H4.3%)1A Hh 0.3, 22H2.9%)
A Hd 0.2, WA 2252.9%)14 HA 014744 Q1
21519k +1.00 D F718199S W A 699F (0.8~0.1) 11
QA 0. 1A 2R} QIAE 4= QIRlaL, Q1A 73 58t
(100%)5 32H(5.2%)°1A Z 0.8, 142H24.1%)01 A ]
0.7, 82+(13.8%)llA Hh 0.6, 9¢H(15.5)014 Hh 0.5, 7¢t
(12.1%)°141 FHth 0.4, 53K(8.6%)o14 At 0.3, 33H(5.2%)
oA Hl 0.2, YA 99K(15.5%)01 A H 0.1A 744
1218k +1.25 D F7Fets W WA 692t 5 31t
A 01 AlEZRA JIAE & A, A2 7SS 382t
(100%)3(0.6~0.1) 49F(10.5%)N A1 ZH 0.6, 92H23.7%)
ol A Hdl 0.5, 32K(7.9%)1 A1 Al 0.4, 82H(21.1%)°lA]
Ao 0.3, 62K(15.8%)A Hth 0.2, WA 82H21.1%)°l]
A A 0.1 ASEZEA] QIASHATE PRAEE e 2 +1.50 D F
7FelaS w AA] 699k F 559104 0.1 AR} QXS
T AR, AA7FE 1494(100%)57(0.3~0.1) 194(7.1%)
oM FHo 03, 59K35.7%)1 4 Ho 0.2, WA 8t
(57.4%)°14 A 0.1 AF7A <1281}

3. BEso= SuE YaASUYTO| ME ol o)
2 7 Ay

WH3l= Table 37 2 WA 0.1A) A A=K7}
T 214 gBIEQ] 10.144+1.20% <} B1w3) +0.25 D

A Q14 ]
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Rl A 12.3245.73%, +1.50 D F71o = 78.89+ 17.64%
2 Z4Fo] Wosde Arrt IS 14S 9%
A|EUHIEER HEHoE2 o) 0.2 A)EA =4
B G 214 gHIEE 10.58+291%2 SR AL, W=
Btbe] weh+0.25 D~+1.50 D) 13.91+6.91~88.00+
4.47% WA= JERGTE 03 A FEA B 10.58+2.91%,
A= Brlo] wh+0.25 D~+1.50 D) 14.64+6.98~100+
0.00% BZ A=A, 04 AEANME Ht 12.17+
5.46%, A= Hrto] wek(+0.25 D~+1.25 D) 15.62+
7.33~66.881+28.92% HLZE UERITE FESF 0.5 Aol A
B 12.31+546%, A= Frlo] wEh+025 D~+1.25 D)
17.97+10.65~ 77.86+ 18.05% M= UEEIL, 0.6 A%
oA HF 12.46+5.53%, A= Frto] wah+0.25 D
~+1.25 D) 21.16+12.31~95.00+5.77% WA= ==
t} 0.7 A|FAE H 142049.14%, A= 7l w
2ZH(+0.25 D ~+1.00 D) 24.49+14.40~71.90+£20.89%
A=, 0.8 A|FANME HiF 17.39+£12.56%, A= Fr}o
W} (+0.25 D~+1.00 D) 31.47£17.81~ 97.50+5.00%
A= e 0.9 A3l XE B 25.51+15.00% <
012 tIH| =7} +0.25 D F710lA 45.74+22.15%, +0.50 D
Bl A 64.80+22.43%, +0.75 D F7}olA 63.33+
2121% 2 SAHHAJAGY. vpAgoz 1.0 A|FA o] Hit
012] thH] =& 35.80+20.89% ©]AaL, +0.25 D F-7}ollA
50.25+24.44%, +0.50 D F7}ol| A 45.00+7.07%= LyE}
gt
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Table 3. Mean of contrast threshold to identify the Landolt's chart in each visual acuity according to the level of optically induced

retinal defocus measured under condition of 230 Ix

VA Change of contrast threshold (%)
0.00 +0.25D +0.50D +0.75D +1.00D +1.25D +1.50D
0.1 10.14£1.20 12.32+5.73 17.97£9.79 29.57+21.03 46.21£28.02 61.18£25.79 78.89t17.64
' (N=69) (N=69) (N=69) (N=69) (N=58) (N=38) (N=14)
02 10.58+2.91 13.91£6.91 18.70£10.28 29.85+18.30 48.82+28.40 61.72+£26.74 88.00+4.47
’ (N=69) (N=69) (N=69) (N=67) (N=49) (N=30) (N=6)
03 10.58+2.91 14.64+6.98 18.84+10.51 32.42+19.62 49.15+£28.27 61.25+24.37 100+0.00
' (N=69) (N=69) (N=69) (N=65) (N=46) (N=24) (N=1)
0.4 12.17£5.11 15.62+7.33 22.03+11.32 37.691£22.76 52.141£24.94 66.88+28.92 B
' (N=69) (N=69) (N=69) (N=62) (N=41) (N=16)
0.5 12.31+5.46 17.97£10.65 25.44+14.19 43.671+24.90 53.89+22.59 77.86118.05 B
’ (N=69) (N=69) (N=69) (N=58) (N=34) (N=13)
0.6 12.46+5.53 21.16t12.31 28.82+16.07 51.38+24.81 57.00+20.87 95.00+5.77 _
' (N=69) (N=69) (N=68) (N=54) (N=25) (N=4)
0.7 14.20£9.14 24.49+14.40 36.87£19.40 57.50£25.66 71.90£20.89 B B
' (N=69) (N=69) (N=65) (N=44) (N=17)
08 17.39£12.56 31.47+£17.81 46.35+24.38 58.44+24.77 97.50£5.00 B _
’ (N=69) (N=69) (N=60) (N=24) (N=3)
0.9 25.51£15.00 45.74+£22.15 64.80£22.43 63.33+21.21 _ _ _
' (N=69) (N=68) (N=34) (N=5)
Lo | 3580%2089 | 5025+24.44 | 45.00+7.07 B _ B B
' (N=69) (N=26) (N=5)
oo Aol ofsle Hejs TRAZE o] faje] FA)
24 wersRe) Fok 2okl B BAReE &
Wubde] sYe AlYAs) Buk ol TR A 9@ AEaE UERITHp<005). 1025 DE 271519
SEox 9 vt} Sehlapelo 5% Wood S S u, 27 A HE 1.10+0.140)9E Hhm g Ho)
gets o] M7)eol A= S ARSI, Rosen  0.93£0.1002 thek A H5E 159] AHAAE HAAH ©
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H5ES golral JFde Herbee s
Alstara} stk
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Individual Difference in the Decrease of Visual Acuity and the Change in Contrast
Threshold According to the Level of Optically Induced Retinal Defocus
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Purpose: We were aim to investigate individual difference of visual acuity (VA) decrease and the change of
contrast threshold (CT) according to the level of optically induced retinal defocus. Methods: A total of 69 eyes
were examined using consist of ten-graded decimal vision chart (Landolt's ring). After conducted full correction
of subject’s refractive error, a monocular VA and CT were measured according to sequential increase by 0.25 D
each time. Results: VA gradually decreased according to the increase of retinal defocus level. Individual
difference of VA decrease was range from 1.2 to 0.6 in retinal defocus induced by +0.25 D. When retinal defocus
was induced as much as +0.50 D and +0.75 D, it was in the range of 1.0 to 0.3 and 0.9 to 0.1 respectively. With
+1.00 D, some participants didn't even recognize the 0.1 in the chart. With +1.75 D, whole participant did not
recognize the 0.1. Also, CT was gradually decreased with increase of the retinal defocus level. Conclusions:
Examiners should consider individual difference in the decrease of VA according to the level of residual
refractive error when determining final prescription of a patient.
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