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Purpose: This study aimed to analyze the effect of differences in prescription according to the test method for
astigmatism during refraction on corrected vision. Methods: Twenty-five subjects in their 10s and 30s with no history of
vision correction surgery and/or eye disease were tested for astigmatism using a clock dial chart and cross-cylinder,
respectively, for their prescription. After wearing the test lens to which each prescription was applied, the minimum
angle of resolution (MAR) of the subjects was measured using the Landolt C-ring chart while changing the contrast and
letter size, and the difference according to the prescription was further compared. Results: The cross-cylinder test tended
to have a higher prescription value for spherical correction, while the test using a clock dial chart tended to have a
higher prescription value for cylindrical correction. Comparing the MAR according to the change in the contrast and the
letter size, it was found that the MAR was statistically and significantly better when corrected using the prescription of
the cross-cylinder test than that of the clock dial chart. In addition, regardless of the contrast, it was found that the
smaller the size of the letters, the more statistically significant difference in the number of letters read between the two
refraction tests. Furthermore, there was a difference in the number of letters read between the two refraction tests,
depending on the contrast of letters; however, the difference did not show a consistent correlation. Conclusions: From
the result of this study, it was found that in astigmatism, which mainly involves precision work or far-distance viewing
for a long time, precise correction by cross-cylinder test should be performed to improve vision satisfaction.
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M B
2021 HIgHAALE 8] 9] AL Aol wp= Tk 194
ol A4 dyY AlE By & FHEELS 55.9%°]H,

19] 852 37.9%% A= Heptthl 9179
3} Tleo] AA717] AR &3 A 2jiel 271
Aoirtg]e] S48 Mg 2 87 FEES U
Aottt =il 2 71APge] e Al 1Ay
A= 24 QERAREe] 7hesht A2 QAL
ofde}l HeAE FIME ZhEsith 2021 V1%
A= b ele] = 1074730019, o] = 16583
2 F ZolE Holal glo], AA= 4] H19 68.0%7}
LA FHPAE We A0R ZAEIT
HAZF Qe T TEEE ol ke o RERE S0l

G
o of
N

o

.
.

of
T
Lol o

ME oo
41 2

o] et 9ol 248 He|=F A 7 A=s A
sto] AlEE BASHA Hu dAIQte] Be= B A
53} o] o] a7E o)) AAE ' 7Y Wi
ZQ1 W o B = WA AREEE ZALe S E Y
tE 283 A AAE & 5 ok ARIAIRE AR
e 75 B A AN 2 ks
71Eo 2 WS B =8 ks WRloln, A2 dd
TE AHES AAke HaFdde] 3718 S8 d¥Ee
HlaE WS g =S dAske 21015 Murphy 51
o] AgAFME 224U, A G H2E,
Raubitschek A]3E, WAMIAI RS -85 A} 2H] WA 2
Ab ko] Atele= FofrlehA] o A BaEf)al, Kim 51
2 WARAAIRE o8-8t AARIAS W= 1.2745.58 D,
ARXAHUERZE o] 88] HLHAL F= 1.64+7.86 D

*Corresponding author: So Ra Kim, TEL: +82-2-970-6264, E-mail: srk2104@seoultech.ac.kr
Authors ORCID:  ?https://orcid.org/0000-0003-0947-888X,  “https://orcid.org/0000-0003-3429-4249,  “https://orcid.org/0000-0001-8903-508X,  https://orcid.org/0000-0002-4645-7415,

®https://orcid.org/0000-0001-8786-2815
2 =20 29| HIES 2022HF SHEOESIS| - [

o

Nets| SSsSESI0IM 20I0= 2HTIR

0o


https://crossmark.crossref.org/dialog/?doi=10.14479/jkoos.2022.27.4.305&domain=http://jkoos.or.kr/&uri_scheme=http:&cm_version=v1.5

306 Hyun Dong Choi, Jun Sun Lee, Wook Jang, Mijung Park, and So Ra Kim

63.85°, AZAAHUEARE o] &35}
112.37467.20°2
5 9A A BEE AAVZES) o)
ool 11 AeE wE]E Aol F3kE o] 0/11:]-37_ & 2= 9.

olof] B A= A BAS 93 F V1A gg/\}ﬂc}
ol whe gk Aole] EA AR st} sgle
™, 22 I3t} AlZHAR] Aol oulgt Y mX=7t
£ Yok iz} st

that R
CAT oY

rﬂ
»ﬂ

A = Aol ¢l
3 A (HRK-8000A, Huvitz,
1%& -0.50 D 321 10~30tH (3
), o 91%) 50HS

B ATE o XJL
o, gt W7} ApE¢E
gl Sas

TR 24.443.194]) 'FI 253 ( 16

oz Y= ).

2. AE dy
1) 2Ho[&e| 2N IH

A Ao de] gL I 2 (9F 60 1x)
7 3holl A AFs<H=E HA(ARK, HRK-8000A, Huvitz,

Sy} EFE](HDR-7000, Huvitz, THEH=)S /\]—&

Pt ARKS AHE-ato] tiidate] 2ol

St &, XFEC ARKE S FAES +3DE
HF Al =49 e wiAISHATE ARK 5@

A7} —1.00 D 017421 A9 1 Aule) g8l
RK7P AT HAIS gho] WA A]iet

g2 QAU

k|
1l0}&
=1

}Ocl

)
FN }H
mrL

_[
3@

o

Job e B oo Qb LN
N\]n:%
Of

*
L
il o>4

o
}:
2
>,
EH

o %
o

™
o
o o)
iR
ok
H

ol

==

- &
[
>

(e}
>
=3
i
o
N
il
=
1

I g,
i
1T —)
B
ol
9‘L
8
2
)
T
i)
2
H

[e]

mlru o
%

L GUTIANS Boh S AR 9 ol P
83 YO A3t

HE E8 $Wawge WAAE A4 F
AL REAE S
FAFANE B3 WS gudto] ol

HE AHeE Ao AHgst

Of
2

>
R R

u

ak)

B>
[ 2
Ju

A A 3]

agx2

o2

R

2) Ha2alA B
AR RE NI IELES B IR S = SR

Vol. 27, No. 4, December 2022

>
o
0,
o
e
zi
N

43t 3 T|XYRE (HDC—9000PF, Huvitz,
FEE C Y ARE A3l I
Z5(60 Ix)oll A AliEe] tivle} Z7)d] WHels F1 7=
’de] zpolol] ot 0 aks wjA|StIAL tPAle] AT
Algo] opd HARAHES 43T

= WPAAAE AAE =243 gRte] mAge I8
o AU 3 athul(100%)8] S=E 3 ARE =7
0.9, 1.0, 1.2 A2 co 2 74zt 570 A 3L, o]|F
RIS FUR1(50%), AHHI(25%)E S3o] thr] FU3H
TOZ AIRES 9/ ST o]F A=Y HAE

m

——}

F7kstel 243 WARS THE FYT F 59T 3
e 3w o QAT FEE ¢ Fo) e 2 4
Al RS2 AAH RO, 2o W 0AE

Haslebr] flste] 7k A%
ARk 7HE .

diu] 57} Ajolol 18e] $

w

SHXE|
X300 A A= g g o2 AlaEe] AN
7re] BAIAR] fel/d2 IBM SPSS statistics(ver
Chlcago USA) Z2THE ARgste] #4813t =
v o] WA Zhe] EA|A 8248 Paired T-test
gsto] LA, ¢S AR TS THHTE,
é‘ﬂot”# Al Z7] W AES thHIE 18Rl R
ste] ANOVAR FA1F #9948 EAseH,
Bonferroni testS %5 /\]'—?73%6]
p<0.05 Q1 35 AR
At

)
pa

_,dom[l'l—I

mﬁ ial gy &8

:{o
r&'
_>|4_'4
O
R
o
i}
Rl
d,
i
ol

nE

it A

1. 230|42| 2y

WAMAAIGE AR by o1l o tidAEe] 74
T 2748209 Dol o, AFE4E ~1.17D+0.89 D
2 et g a4 A e Uk el
4 s o U= Fde 2.84Dx2.07D, YFEF
o] HFS -1.01+0.79 DE YebHTHFig. 1). T HAPIH
el FHESF, AFEF, F B4 fon|gh zfol=
NATHp=0.818, p=0.343, p=0.556 by Paired T-test).

WIS MEE APAFE Fxate] E73 4
I, HAPAI RS o8-8 AAR] Aol -0.25DC HvE 4
ok —0.25~0.75DC 19}, -1.00~—1.75DC 179+ 2 —2.00 DC
ol 10¢te2 BREen, A2 24EE F7} o)&
3F Aol gl —0.25 DC 28, —0.25~—0.75 DC 27¢k,
-1.00~—1.75 DC 128}, —2.00 DC ©]4+ 93t &2 R Fx o]
T AL 2] Zfol7h EANEES & UATH(Table 1).

J Korean Ophthalmic Opt Soc.



Evaluation of the Effectiveness of Full-Correction according to the Refraction Tests for Astigmatism 307

-5.00 1

-4.00 4

-3.00 A

-2.00 A

Refractive Power (D)

-1.00 4

0.00 +

Cylindrical
Clock Dial

Spherical Spherical Cylindrical

Cross-Cylinder

Fig. 1. Spherical and cylindrical refraction according to the
test method.

Table 1. Distribution of astigmatism according to the
refraction test method
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Fig. 2. Difference between spherical and cylindrical refraction between clock dial and cross-cylinder methods. A. A in
spherical refraction, B. A in cylindrical refraction, A = (refractions by clock dial method) - (refraction by cross-cylinder method).
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Fig. 4. Comparison of numbers in Landolt C reading
between the refraciton test methods according
to contrast.
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Fig. 5. Comparison of numbers in Landolt C readings
between the refraction test methods according to
letter size.
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