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Table 1. Characteristic of subjects

. . . Prevalence Mean=+SD
Characteristic | Classification %) (D)
Male 35(71.43)
Gender
Female 14(28.57)
~21 29(59.18)
Age(yrs) 20.76+2.12
22~ 20(40.82)
56~60 9(18.37)
TPD(mm) 61~65 33(67.35) | 62.80+2.71
66~69 7(14.29)
O.D. 36(73.47)
D.E.
0O.S. 13(26.53)
Low 19(38.78)
Middle 10(20.41)
O.D. - -3.261+2.39
High 18(36.73)
Refractive N.L. 2(4.08)
error
(S.E.) Low 20(40.82)
Middle 8(16.33)
0.S - -3.18+2.32
High 19(38.78)
N.L. 2(4.08)

Low: —2.00=<D<0.00
Middle: —4.00< D<-2.00
High: D<-4.00

N.L.: 0.00=D=<+0.50

IPD: inter pupillary distance
D.E.: dominant eye
S.E.: spherical equivalent

N.L.: within normal limit
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Table 2. Distribution of Acc-lag/lead according to subjects
None acc-lag/lead Acc-lag Acc-lead
Monocular Monocular Monocular
Binocular Binocular Binocular
0.D. O.S. O.D. O.SS. 0O.D. 0.SS.
Male 1 1 5 30 32 26 4 2 4
Gender

Female 0 0 2 13 12 6 1 2 6
<21 0 0 3 26 27 18 3 2 8

Age
0n< 1 1 4 17 17 14 2 2 2
<60 0 0 3 7 8 3 2 1 3
IPD(mm) 61~65 1 0 4 29 30 22 3 3 7
66< 0 1 0 7 6 7 0 0 0
0.D. 1 0 6 31 34 21 4 2 9

D.E.
O.SS. 0 1 1 12 10 11 1 2 1

TRt} boll A 242t S8 TH Table 2). Wbl A
EX = FAFe] 759l acc-lag=0(None acc-lag/lead)®]
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&2 SAHFY. dHd mE ERoAE 224 o gl A
acc-lag=00] ZH =R} Wekow 214 ols} tj/d=lel
A= RHHZE ace-lag=00] AT =Rt A} 537 A

= 60 mm ©]3}e] 7% - 19} B=, acc-lag=0°]
FUSHA HEFAIL 66 mm o) dollxe et S5
Ack(Fig. 1).
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Fig. 1. Distribution of binocular acc-lag/lead.

Vol. 17, No. 1, March 2012

272 FAl] W2 204 F37} Bl sy
A ebA] 7] o]oix)7] mholeka MES YL,

2. Chotmt oroto] =2k Hlm
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(0.72+0.68), F2F 2.00 ~ —0.75(0.68+0.63)2 -2l A H
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Table 3. Acc-lag/lead(D) values of monocular and binocular
Monocular
Binocular
OD. 0.. Ttest & (mean-+SD)
(mean+ SD) (meant SD) Correlation
2.25~-0.75 2.00~-0.75 | t=0.683, p=0.499 1.50 ~-0.75
Male _ _
Gend (0.72+0.68) (0.68+£0.63) | r=0.843, p=0.000 | (0.31£0.44) t=-2.530, p=0.015
ender
1.00 ~—1.00 1.75~-1.00 |t=-0.576, p=0.575| 050~-0.75 |E-V:F=0.125p=0726
Female
(0.4310.46) (0.50£0.65) | r=0.700, p=0.005 | (-0.02£0.33)
o 1.75 ~=1.00 1.75~-1.00 | t=0.000, p=1.000 1.25~-0.75
Age - (0.65+0.63) (0.65+£0.61) | r=20.753, p=0.000 | (0.23+£0.47) t=0.255, p =0.800
e 2.25~-0.75 2.00~-0.75 | t=0317, p=0.755 | 1.50~-0.75 |E.V. F=1973, p=0.167
- 0.63+0.67) (0.60+0.69) r=0.866, p=0.000 (0.20+0.40)
“0 1.25~-0.50 1.50~-0.75 |[t=-1575p=0.154| 0.50~-0.75
- (0.36£0.57) (0.56%0.61) r=0.806, p=0.009 | (-0.03£0.36)
1.75 ~=1.00 1.75~-1.00 | t=0.314, p=0.756 1.25~-0.75 F=6.613, p=0.003
IPD 61~65
(mm) (0.61+0.58) (0.58+0.62) | r=0.762,p=0.000 | (0.19+0.38) |(H.V.: F=1.111 p=0338)
6= 225~0.25 2.00 ~0.00 t=2.521, p=0.045 1.50 ~0.25
- (1.14+0.78) (0.93+0.75) r=0.957, p=0.001 (0.68+0.51)
oD 225 ~-1.00 2.00 ~—1.00 =-0.921, p=0.363| 1.50~-0.75
DE o (0.6310.67) (0.69£0.63) | r=0.805, p=0.000 | (0.1940.44) =-0.846, p = 0.402
o 0.5 1.75 ~-0.50 1.50~-0.75 | t=2.513, p=0.027 | 125~-0.75 |E.V.:F=0.198, p=0.658
o 0.67£0.57) (0.46+0.64) r=0.879, p=0.000 (0.31+0.43)

E.V.: equality of variances
H.V.: homogeneity of variances
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IPD7} & AP A5 2R Abgtol] Blste]

B2 o) I

o 282 a7e Hed o L7 VESA Eajol
2Ad gho] 27 248 Ao ARHh of FAE
A5 qgAe] Q1918kn sk pDe) ARsE Z7hHAE A
Aok & FAolth, 1elm Hgte] 9ol AL BT

Zro] zpolZ VFERFAITH(=2.513, p=0.027) $-

ool -2k

%l ZB-folle AR OE Zol7} gl =-0.921, p=0.363).
TS 99t Hote] 2™ 1S digAte] BE R

A ko] AABA (p<0.010)S YERATE T

Qb FrelA

of e aao] e olfi= Uhe AL HEHE
& (synkeinetic eye movement)®] FFAHZHZ Q5te] =
Ayhgero] Bolx7] W02 B 40]= (Sheard)
ol olahd 40 cm FA1A](2.50 D)) A STl that
o] 20~254] F-20]5-2 0.50 D~0.75 D] A= o] 9

o1 3tgTh B dFoale - 1o

Lo 0.64+

0.64 D, F<F 0.6310.64 DE HFgko] dloj=2] ZHx|d)

= XEAA T E 7 (Morgan)2] EF

2)(+1.0040.25 D)

SKe o1} QAL WPl $54, 532717} 2ol 9
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Qeld= BARAETHE Al BE A TFAA =
A9} 2l=, acc-lag=0°] HAFETH Table 4). =, =4
S b ST w7t d@rtollM Bo o 22 A
o Uehgth 288 PARS $oke] Az ](Low)
0.55+0.57 D, 5% ZA|(Middle) 0.75+0.53 D,

A (High) 0.67+0.80 DO]TL FHe AE2A] 0.61£0.62 D,

== ZA] 0.81£0.53 D,
Hzk vlao =

o] RS e o] vet 247

acc-lag=02 UEPEO T <

IETA] 0.59£0.73 DE <
= TR TAIZE AETA| R A

i 50—

AE AT P = AZZA] 0.09+0.36 D, 5%
AETA] 026+0.51 DE @ty 7o)
Fo5 AOA Higko) ZA Uehgt), 24} 2
= el Me9le et AETA 1.75~-0.50 D, 5%

A] 0.41+0.44 D,

Al 1.75~0.00 D, 3=

Al 2.25~-1.00 Do]aL FHeHe

HZ=ZA] 1.75~-0.75 D, T5% 4] 1.50~0.00 D, I1%
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Table 4. Distribution of acc-lag/lead according to refractive error
Frequency(n)
Range(D) Mean=+ SD(D)
None Acc-lag Acc-lead
Low 0 16 3 1.75 ~-0.50 0.55+0.57
oD Middle 0 10 0 1.75~0.00 0.75£0.53
o High 1 15 2 2.25~-1.00 0.67+0.80
N.L. 0 2 0 0.75~0.50 0.63£0.18
Low 0 18 2 1.75~-0.75 0.61+0.62
0. Middle 0 8 0 1.50 ~ 0.00 0.81£0.53
o High 1 16 2 2.00 ~-1.00 0.59+0.73
N.L. 0 2 0 0.50 ~0.25 0.38+0.18
Low 2 11 6 0.75 ~-0.75 0.09+0.36
o Middle 1 6 1 1.25~-0.25 041+0.44
o High 4 13 3 1.50 ~—0.75 0.26+0.51
N.L. 0 2 0 0.25 0.25£0.00
3.00— 3.00—
§ 2.00— o 2.00— T
[ o T o
=] [=}
-g 1.00— -g 1.00—
o 2
y N
2 = 2 =
< 0.00— < 0.00
o
o o
o
-1.00— < -1.00— L
T T T T 1 | | |
N.L Low Middle High N.L Low Middle High

Monocular[0.D.]
Fig. 2. Acc-lag/lead range of monocular(O.D.).

A 2.00~-1.00 DE YERFIL et = AETA]
0.75~-0.75 D, 5% A 125~-0.25 D, A=A
1.50~-0.75 DE 57174 Zd% o] BS=2 U7 4
A SEE AN,

YT Exe SV 2dYo] AeE 24
ehaol 2l=0) gk Fol FokaL Nt = ool B
S5 e B¥U "ol A J5ES 8= 3
ATH(Fig. 2). FROINE AEZA], FEE ZA], TEZA]
o EME ST F-OVIETE B E fhol kst
A Z7g= ] U TH(Fig. 3).

ol mE - 1o it Ji TP 2
Z13o] AA] 1.03 D, A 1.56 D2 FAIETE ZA0A T
A SAEEATAL AL ZAVE S-S A, o) 24

1O v =
ST e

Vol. 17, No. 1, March 2012

Monocular[0.S.]
Fig. 3. Acc-lag/lead range of monocular(O.S.).

2ol i3l A3 Donald UL ZAT](25 cm)A]3Ee
A ZAZE X1 E o] $of] A 1gko] T Wkthar Wt
3}tk 12]3l Langaas 517 2 HWHg-go] tisix &
A2](4.00 D)&} DA2](0.25 D) A FAA FA BT ZA7}
sl S AT ST B Aol =
=24 FHoVIE we} A 1Eke] ket SHEAL
o 3o F37F ZAKT AL S-S RIS

o]

2) SF0|ant =FHa{a 2HA|

S7hE =48y del 2FHYgae BAE y=
—0.01917x+0.575260.2 Sy} ZHo|A s} 2es=
ZAY ko] HFapF o7 FolA|= 9] 7e7]E Ky
(Fig. 4) Aol M= y =-0.03953x+0.09205% 7]&7]7} &

r
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Fig. 4. Scatter plot for refractive error versus monocular acc-
lag.
20
y =-0.03953x + 0.09205
r = 0.0444
15| n
. - n
o
> 10 | [ ]
k)
o) ]
®
= 05 EE N =R
8
3 - 41N
o
i!E:I 0.0 - " mm "= = =
u n . .-
05 |
| ]
-1.0 T —T T T T T T
12 10 8 -6 4 2 0 2

Refractive error(D)

Fig. 5. Scatter plot for refractive error versus binocular acc-
lag.
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Purpose: The purpose of this study was to determine the distribution and correlation of accommodative lag with
refractive error. Method: We had tested the clinical refraction and the accommodative lag in clinically normal 49
young adults (total 98 eyes) aged 18 to 25 years without abnormal binocular function. Monocular and binocular
accommodative lag were tested with 0.50 D cross-cylinder lens and near vision test chart which had cross-hairs
after full correction of LogMAR visual acuity over 0.05. Results: There was no statistical differences in monocular
accommodative lag between right (0.64 + 0.64 D) and left eye (0.63 = 0.64)(p=0.858). The accommodative lag of male
was higher than female and the range of the value was broader than female in binocular accommodative lag
(p=0.015). The wider the inter-pupillary distance was, the higher the accommodative lag was (p=0.003). However,
there were no differences with age (p=0.800) and dominant eye (p=0.402). The ranges of accommodative lag of low,
middle, and high myopia were 0.75~-0.25 D, 1.25~-0.50 D, and 1.50~-0.75 D, respectively, and the
regression was ‘y =-0.03953x+0.09205°. Conclusions: These data suggest that clinically normal young adults
with high amounts of refractive error have more variable accommodative lag and increased spherical equivalent
refraction.

Key words: Refractive error, Myopia, Accommodation, Accommodative lag, Accommodative lead
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