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E Î" ç�;< ûü% ÑU ��� ;��.

4) &'�)*

[\.4� ¶D þ1.00D, þ2.00D, þ3.00D� #�

$� ‘Accommodation Word Rock Cards(No.5, 20/30)’

(Bernell Co. USA)	 D.;< �>!7 ç�;��.¶D

��	 40 cm� xf�ä', 13 F> ��;��. ��

# #�$� (+)D��	 Z�! n¸�ô Ê ��� zi

�f %$ (−)D��� ÎC�} #�$	 �C* ÎC

;�% h	 1E(Cycle)� ]º;��.

5) +,(� !"

&~�²#�>!7 ‘Push-Up’ �Ì%4.;< 40 cm

!7 �XV� Z��� � æ� '4 
 (� 3�

5 3�²U, æ� '% Z!72- ¦K ;�% h

�� ;O� �4K 5 E"²% ��;< ]º;

��.

6) -./�)* !"

)C*.4�¶D 12+ BOU 3+ BI� Ã�,4 8

í� "Y ��-(Flipper)	 4.;< 40 cm� ��!7

��;��. ¶D .Ö 3+ BI% �XV� Z�! n¸

�} ��� � (467 zi;6 ÎC;< 12+ BO%

2�;< ~�; %7� ��;< &~V/� �{	

s��. ��# ‘Accommodation Word Rock Cards(No.5,

20/30)’	4.;< 13F> BIU BO%ÎC;�%h	

1E(Cycle)� ]º;��.

7) (0� �1�2 !"

zi�0 ¶D [\ �² �(Bernell. USA)% 4.;

<�>!7 ‘Push-Up, Push-Down’ �Ì%4.;<�#

[i�� 40 cm ��!7 ��	 �XV� Z��� �

 4 � q± ÓÔ4 OPO ��� ��	 Z!7

¦�;67 q± ÓÔ4 OPO D4 ��	 ��;�

�. ¶D! D.� �� ��� �� 20/30 ]	 D.

;< �>�� ç�;��. ¶D �!�% n� 3E Î

" ç�;< ûü% ÑU ��� ]º;��.

6. �345 !"

�v�L ¶D ¶D ÑU� �!�% n� �� ç&

[i(3 cd/m
2 4;)!7 �»�� Optec 6500

®

 Vision

Tester	 D.;< �>� �v�L	 ��;��. ¶D�

� o��¶D!7 ‘Far point Functional Acuity Con-

trast Test(3000-171~175)’	 4.;�', ��� �v�L

¶D ‘Near F.A.C.T
®

 Contrast Sensitivity Monocular(3000-

176, 177)’	 4.;< ¶D;��. ¶D1î# �# [i

� o�� �v�L, b
2 [i� o�� �v�L, b


2 [i!7 3�b(Glare) X�� o�� �v�L, �

# [i!7 ��� �v�L� 4�f X�� �3;<

¶D;��. �# [i!7 o�� �v�L� ��� �

v�L� ¶D �# [i(Photopic, � 85.0 cd/m
2

)� X

�!7 ç�;�', b
2 [i� o��� 34b X�

� ¶Db
2[i(Mesopic, 3.0 cd/m
2 4;)�X�!

7 ¶D	 ç�;��. o��� ���� ß5 ¶D

1.5(A), 3(B), 6(C), 12(D), 18(E) cpd(cycle per degree)�

·$~uY! �� ��;�', ¥# ·$~uY!7 6

# ·$~uY� %7� �4 {7�� 8K ;< £f

À�� 8	% h� �% ��;��.

7. 67&"

�M[D |±²��� ¦§¨© ÂÃ���	 ��

2~Í F> í.� Ê CÎ� @eL(�9, o�� �d,

��� �d, ªµ�, :7, +,- 9: j)� z�L 1

îJ� ��;< 2~Í Ê ��� ��	 vm;< ç�

;��. @eL� z�L qÖ 0!7 q' 5² f ²

Y	 2<;Lº ;��.

8. 89:�

ò æ�� ¶D ÑU� ¼`ó� ¶W# |±² ÂÃ�

��� ¦§¨© ÂÃ���� {4² T x��% ;�

�] n� SPSS(version 17.0 K for windows)	 4.;<

;O� �ò��2- Ç 4X� VÜ	 <' 4	 ¶�;

 �9�ò t-test	 4.;< ¼`� 3=% ¼� ¶�;

�' 4 h è>�$ 95%� p < 0.05Í h ¼`� x��

4 (�' ?�;��.

� 	

1. �#!"

�XV� o�� �>m��d# |±²��!7 ûü

1.26þ0.254', ¦§¨© ÂÃ���	 í.@% h ûü

1.30þ0.24� OPá�¯ ��� �>�d¶D!7 |±

²�� ûü 1.30þ0.20, ¦§¨© ÂÃ���!7 1.35

þ0.25� OPO ¦§¨© ÂÃ��� í. Ê o���

���!7 �$ 6K OPá�O ¼`��� x�� {

4� S	�(Table 2).

2. $%�

o��� ��� |±²��!7 23.57þ8.19±

(seconds of arc), ¦§¨© ÂÃ���!7 25.00þ8.32±,
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��� ��� |±²�� 42.14þ5.79±, ¦§¨© Â

Ã��� 42.85þ6.11±	 �< ¼`��� {4� S	

�(Table 2).

3. &'(�

|±²��!7 �>� [\�²# 8.36þ1.57 cm, ¦§

¨© ÂÃ���� �� 8.21þ1.92 cm� ¦§¨© ��

!7 [A B# ��� OPá�(Table 3).

4. &'�)*

þ1~3.00D #�$	 4.� [\.4�# þ3.00D�

��� ��, |±²�� 6.86þ5.04 cpm, ¦§¨© Â

Ã��� 10.14þ6.32 cpm� OPO ¼`��� ���

({4�(	'þ1.00, þ2.00 D!7L¦§¨©��

� 6K ��5	�(Table 3).

5. +,(�

|±²��	 í.;' ��� &~�² ¶D!7 3�

²# 7.47þ2.06 cm, ¦§¨© ÂÃ���� �� 6.71þ

1.95 cm� ¦§¨© ÂÃ���� ÓÔ²4 BC�. &~

�²� E"²# |±²��� �� 9.51þ1.83 cm, ¦§

¨© ÂÃ���!7 8.01þ1.91 cm� ¦§¨© ÂÃ��

�!7� E"²4 BK OPá�¯ ¼`��� x��

{4� (	�(Table 3).

6. -./ �)*

|±²��	 í.;' 12+ BOU 3+ BI% 8�;<

¶D� )C* .4� ¶D� �� 13.93þ6.89 cpm, ¦§

¨© ÂÃ��� 13.46þ6.82 cpm� x�� {4 S

	�(Table 3).

7. (0� �1�2

|±² ��	 í.� Ê ���(40 cm)!7 zi�0

% ��� ÑU, o²# 41.95þ16.83 cm, �²# 8.95þ

2.47 cm, zi�0� Dn 73.00þ16.80 cm4', ¦§¨

©��	 í.� X�!7� o²# 47.60þ12.66 cm, �

²# 8.80þ2.71 cm, zi�0� Dn 78.80þ13.50 cm

�� ¦§¨© ��!7 zi�04 E# ��� OPá

�(Fig. 3). 

8. �345

|±²��	 í.;' �# [i(Photopic, 85 cd/m
2

)!

7 ¶D� �>� �v�L A 55.26, B 100.92,

C 138.88, D 58.50, E 30.57, ¦§¨© ÂÃ���	 í.

Ê A 68.80, B 104.46, C 140.00, D 58.57, E 32.26�OP

á�. b
2 [i(Mesopic, 3 cd/m
2

)!7 ��� �>�

o�� �v�L |±²��!7 A 59.34, B 84.50,

C 81.46, D 24.23, E 8.61, ¦§¨©ÂÃ����í.Ê

A 59.46, B 85.15, C 84.07, D 28.07, E 10.65� OPO ß

5 ·$~uY!7 v³;K OPá�. b
2 [i!7

Z2° X�� o�� �v�L |±²��!7

A 45.00, B 53.03, C 58.69, D 16.76, E 8.19, ¦§¨© Â

Table 2. Visual acuity and stereoacuity (Distance, Near) with

single vision contact lenses and low addition multi-

focal contact lenses after 2 weeks (Mean�SD)

SV MF p-value

Distance

Binocular VA 1.26�0.25 1.30�0.24 0.719

Stereoacuity(sec) 23.57�8.19 25.00�8.32 0.302

Near

Binocular VA 1.30�0.20 1.35�0.25 0.651

Stereoacuity(sec) 42.14�5.79 42.85�6.11 0.775

SV : Single vision lenses MF : Multifocal lenses 

VA : Visual acuity         SD : Standard deviation

Table 3. Near point of accommodation (NPA), accommodative

facility, near point of convergence (NPC) and vergence

facility with single vision contact lenses and low addi-

tion multifocal contact lenses after 2 weeks (Mean�

SD) 

Single Vision Multifocal p-value

NPA (cm) 8.36�1.57 8.21�1.92 0.789

Accommo-

dative 

facility

(cpm)

�1.00 D 20.07�5.51 25.14�5.93 0.189

�2.00 D 13.43�4.88 15.36�6.70 0.169

�3.00 D 6.86�5.04 10.14�6.32 0.045

NPC (cm)

Break point 7.47�2.06 6.71�1.95 0.195

Recovery point 9.51�1.83 8.01�1.91 0.014

Vergence facility (cpm) 13.93�6.89 13.46�6.82 0.786

Fig. 3. Comparison of clear range with single vision contact

lenses and low addition multifocal contact lenses after

2 weeks.
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Ã��� í. Ê A 41.53, B 53.65, C 56.73 D 22.76,

E 8.19� OPá', 3 cpd� 6 cpd, 18 cpd� ·$~uY

õ0!7v³;KOPáf@, 12 cpd õ0!7¦§¨

©ÂÃ����6KOPá�.�#[i!7��� �

>� ��� �v�L |±²�� í. Ê A 30.80,

B 46.23, C 48.57, D 30.26, E 12.15, ¦§¨© ÂÃ���

� í. Ê ¶D A 30.57, B 44.73, C 47.11, D 31.92,

E 12.34� ß5 ·$~uY õ0!7 v³;K OP

á�(Table 4). o��� ���� �> �v�L!7 ¦

§¨© ÂÃ���� í.4 |±²�� í.�� CÎ�

�� ß5 ·$~uY õ0!7 v³;�O 6# ·$~

uY� õ0!7 ¦§¨© ÂÃ���� é 6K OP

á�.

9. 67&"

1) .;<= >?5 @A 3B

������ í.!7 CÎ�� @eL 1î% vm�

ÑU ���� _ï� 1î!7 ¦§¨© ÂÃ����

|±²��	 í.;�% h @eL (z! ¼`ó ��

� x�� {4	 OP&	�. CÎ�� ��� �d

(p=0.00), :7Ï h(p=0.01), FX!7 9:Ï h(p=0.02),

+,-� 9:Ï h(p=0.00)� 1î!7 ¦§¨© ÂÃ�

�� í.;�%h é@e;��.o��� _ï�1î

G,CÎ��o���d(p=0.00), 77¦�Hh(p=0.00),

ªµÍ h(p=0.00), ªµ4 ½�	 H h(p=0.00)! |

±²��	 í.@% h @e; ��4 (	�. �9�

.4�(p=0.00)U è�� �9(p=0.00)# |±²��!7

.4� ��� OPá�(Table 5, Fig. 4).

2) �C5

o�� 9:U _ï� z�L! �� Î9# |±²�

� 3.68þ0.94², ¦§¨© ÂÃ��� 3.53þ0.76²��

o�� 9:!(b |±²�� í.%é z�;��.�

�� 9:U _ï� z�L |±²�� 3.40þ0.81²,

¦§¨© ÂÃ��� 3.53þ0.85²�� ¦§¨© ÂÃ�

��	 í.� Ê ��� 9:!7 é z�L� 6K O

Pá�. ��� a��U _ï� z�L |±²��

Table 4. Contrast sensitivity with single vision contact lenses and low addition multifocal contact lenses after 2 weeks (Mean�SD) 

Frequency (cpd)

1.5(A) 3(B) 6(C) 12(D) 18(E)

Distance

Photopic

SV 55.26�18.96 100.92�28.08 138.88�27.66 58.5�24.14 30.57�15.78

MF 68.80�24.13 104.46�28.09 140.00�22.34 58.57�16.25 32.26�15.38

p 0.011 0.325 0.923 0.591 0.377

Mesopic

SV 59.34�18.27 84.50�31.98 81.46�36.85 24.23�19.01 8.61�7.28

MF 59.46�15.80 85.15�21.66 84.07�30.17 28.07�18.46 10.65�6.73

p 0.906 0.155 0.905 0.130 0.226

Mesopic

+ glare

SV 45.00�21.06 53.03�27.07 58.69�33.50 16.76�12.52 8.19�7.55

MF 41.53�19.72 53.65�20.91 56.73�26.67 22.76�19.76 8.19�5.96

p 0.571 0.913 0.553 0.561 0.341

Near Photopic

SV 30.80�10.31 46.23�16.32 48.57�18.78 30.26�13.40 12.15�3.83

MF 30.05�12.00 44.73�19.11 47.11�15.18 31.92�13.32 12.34�5.61

p 0.664 0.990 0.965 0.325 0.267

p: p-value

Table 5. Overall satisfaction with single vision lenses and low

addition multifocal contact lenses after 2 weeks

(Mean�SD)

Comfort Single vision Multifocal p-value

Easy to adapt 3.32�0.62 3.34�0.68 0.00

Time to adapt 3.96�0.73 3.73�1.00 0.00

Distance vision 3.76�0.87 3.57�0.75 0.00

Standing seeing far 3.68�0.80 3.65�0.74 0.00

Moving 3.56�0.82 3.34�0.79 0.00

Seeing the objects moving 3.44�0.86 3.15�0.78 0.00

General near vision 3.40�0.86 3.65�0.89 0.00

Reading 2.88�0.83 3.26�0.91 0.01

Working at a desk 2.92�0.86 3.26�0.87 0.02

Working at a computer 2.88�0.83 3.30�0.73 0.00
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2.92þ0.70², ¦§¨© ÂÃ��� 2.80þ0.80²�� O

PO |±²��í.Ê z�L� 6K OPá�.���

R>�# |±²��(3.32þ0.62²)�� ¦§¨© ÂÃ�

��(3.34þ0.68²)	 í.;�% h é z�L� 64 O

Pá', o��� ��� 9:, ��� a��U R>��

1î# ß
 ¼`��� x�� {4	 ���(Table 6).
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¦§¨© ÂÃ��� ß=vCU éQb =>� ��

��� ~�� _ï;< p�; ÓÔ �X% m�;]

n� 4.5' (�[13]

. ò æ�!7 �����	 í.

; => 4C� DIJ 0 �:4 "# H# �ó�%

�XV� ;< ��� 9:!7 ¦§¨© ÂÃ����

í.4 |±²��! v� �]^! �� {4� (f

	 [D;��.

o��� ��� �d# |±²��� ¦§¨© ÂÃ�

��!7 {4� S ��� OPá�. �å æ�!7L

>�U ¦§¨© �����	 vm;�% h o���

��� �d!7 v³;K ��5	�[6]

. 8�$ ���

9:� FÎ5 [\# >�a�	 xp; o�4 5

¢� [\%qÂ� ;Lº;�4ÅIµ;�.���

9:!7 p�; >�a� WÊ�, [\�, ��, è

�� T CèÎ9� j�� OI Y (c [\� T �

�4 �8 "# õ�% {f��. [\U &~! _ï�

[\�² T &~�², [\.4� ¶D R>;' >�

�� ���9:U [\�X� xf	n�01;',>

�a�� o�% �|Ï Y ( ]± VÜ� ��[14]

. [

\�² ¶D �� Z4 q�� [\Ï Y ( ^d%

��;] n� ¶D�, Hofstetter
[15]� N>� O4! �B

êX[\d% ]»�� [\d� 2e% �|��. ò æ

�!7 ��� [\�²% ]»�� ûü [\d% ùJ

;�% h |±²�� í. � 11.96 D, ¦§¨©�� í

. � 12.18 D� Hofstetter� N>� ûü [\d! X9

; ���OPá',¦§¨©�� í. �[\d4 é

6K ��5	c, 4 ¦§¨©��	 í.;�% h

[\d4 ��5	�' H Y (�. [\.4�# [\V

/% K�;�% h �9;< ÍbO [\Î9� K�

� 2´L' MU��� Î9; ^d% �l��. Z�

[\]^% û�;c 01� �X� VÜ� D.5¯,

�XDn ��!7 þ2.00 D #�$� 13! 12 cycle

4�. [\ .4� ¶D �>�]^� 4X% �|;

c��	N·ÏY(���;ÐN(c, Cacho
[16]

 þ2.00 D� LY [\.4� ¶D� [\2e% �

|;c �8 �Õ;' �8 "4  .5 LYB' ;

��. ò æ�!7 �XDn! �;�f@ |±²��

�� ¦§¨©�� í. Ê W�;K OPác O j[5]

L |±² >����� ��L� ¨�� ]^� ���

�L ��	 í. � é �X5	�' æ�;��. 4

¦§¨©��� ��L� [\ 2P% Qb~b [\ V

/U 4�� K�! (b é Mà��� 9.Ï Y (%

��� H Y (�.

&~ �²# �X��� �>� ]^ ¶D� ]ò¶D

!7 vD��!7 &~ 2e% �|;c Lª4 5

c[17]

, ò æ�!7 &~ �²# |±²��	 í.;�%

h�� ¦§¨© ÂÃ���!7 3�²U E"²4 �R

K OPá�. 4�# SÕ% xf;¯ q�� &~Ï Y

( ^d� &~�²4 ¦§¨© ÂÃ���	 í.;�

% h (z5	�' H Y (�.

�������%TUY(]^0�;O��

> �{! �;<p�5���X4�.Z�CÎ��

]^! ��VÕ�����Ï Y(�¯,���� �^

;] n�7 F��� SÕ� |`	 �W �>|Í�

� �X��� 4�bNÒ ��[18]

. �>� ¿À �{!

�;< ½�	 ����� H Y (K 5c, �X��

Table 6. Preference with single vision lenses and low addition

multifocal contact lenses after 2 weeks (Mean�SD)

 Questionnaire Single vision Multifocal p-value

 Distance work 3.68�0.94 3.53�0.76 0.00

 Near work 3.40�0.81 3.53�0.85 0.00

 Eye fatigue 2.92�0.70 2.80�0.80 0.01

 Eye comfort 3.32�0.62 3.34�0.68 0.00

Fig. 4. Comparison of 2 weeks for overall satisfaction with

single vision lenses and low addition multifocal contact

lenses.
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����d#���!7�X 30~50±��>�]^�

]ò [Y4 ��[19]

. ò æ�� ��� ��� ¶D ß
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	�. 4 �D5 e4 
 (� ±²�� 3�5¢�

�� � ±²! ~bf [L�4 sbJK 5b �v�

L� �Â;K 5¯ [L� K�! �B �d T �Ò�

�ÂLp�ÏY(] hM4B';��[21]

.òæ�!7

��� �# [i!7 of��� �v�L, b
2 [i

!7 �v�L, b
2 [i!7 Z2° X�� �v�L

 ß5 ·$~uY õ0!7 ¦§¨© ÂÃ��� í.

Ê |±²��� v³;�O ¦§¨© ÂÃ���!7 6

K OPá�. �X��� �l� ( 6# ·$~uY

12 cpd, 18 cpd� õ0!7 ¦§¨© ÂÃ���� í.

Ê |±²���� 6K OPáf@ ���� �v�L

ß5 ·$~uY õ04 v³;K OPá�. O j[22]#

]^� ����L>���	 í.� Ê ��� �v�L

	 ��;�% �� �.2!7 (+)�\d� õ��� |

±²>����� X4 !�5b 9# �% �÷Ï Y (

 3�^4 W�5b �v�L� ¼`��� x�;K

�X5	�' æ�;��. ����� í.� X� !�

MU	<%YSf@,òæ�!7ç� !7 �6;

 0$ ·$~uY õ0U, �d� ø% û�; c (

b �l	 �f 6# ·$~uY õ0!7 ¦§¨© Â

Ã���� í.# |±²��� v³;�O 6K OPO

¦§¨© ÂÃ���� D.# |±²��� �� �d�

ø% �X�} s Y (�' DÜ��.

CÎ�� @eL! �� �M[D ÑU, o�� 9:U

_ï�7 |±²�� í. � �� é @e@', ���

9:U _ï� 1î# ¦§¨© ÂÃ���� í.!7

�� @e�% OPg�. O j[5]# ��L� ¨�� >�

4O �����	 í.;' ��� X�� ��� 9:

% Ï ��, >�a�� �� Q;< R>�% Th' |

±²>��� 6# z�L	 �� ��� OPO ò æ�

ÑU� �� �: � ��L! �� �XV� @e�%

; Y (	�. ¦§¨© ÂÃ���!7 o��� _ï�

1î% �6 ��� X�� _ï� 1î� @eL�� F
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Near Visual Performance of Multifocal Contact Lenses in University Students

Woo-Cheol Jeong, Soo-Hyun Kim� and Jai-Min Kim�

Department of Optometry, The Graduate School of Public Health & Welfare, Konyang University

*Department of Optometry, Konyang University 
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Purpose: This study was to investigate visual performance and subjective satisfaction with multifocal soft contact

lenses at near works in university students. Methods: In a cross-over study design, 26 students (6 male, 20

female) who did not have any ocular disorder with at least 20/20(1.0) binocular vision were fitted with single-

vision lenses (SofLens
TM

59, Bausch + Lomb Co. USA) or multifocal lenses (SofLens Multifocal, Bausch + Lomb

Co. USA). After 2 weeks, visual performance assessments included visual acuity, stereoacuity and contrast

sensitivity function at distance and near. Near point of accommodation, accommodative facility, near point of

convergence, vergence facility and near range of clear vision at near were examined. Students' satisfaction and

preference were measured using survey questionaries. Results: Subjects maintained at least 20/20 binocular

vision with multifocal and single-vision lenses at distance and near. There was no difference between multifocal

and single-vision lenses in stereoacuity, contrast sensitivity function and vergence facility at far and near. The

near point of accommodation, accommodative facility, near point of convergence and the near range of clear

vision with multifocal lenses were better than single-vision lenses. On the survey questionaries, subjects reported

that they preferred and satisfied with multifocal lenses with near works, and single-vision lenses with distance

works. Conclusions: The majority of university students preferred multifocal to single vision lenses because

multifocal lenses provided better visual performance at near works. This study suggests that multifocal lens is

helpful for young adult in prolonged near works.

Key words: Contact lens, Multifocal contact lens, Near visual performance
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