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Fig. 1. Alternating and simultaneous (concentric) design for
multifocal contact lenses (D=Distance, N=Near).
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Table 1. Lens specification of single vision contact lens and
multifocal contact lens

Lens

Parameters Single Vision Multifocal
Manufacture Bausch & Lomb

Product name SofLens 59 SofLens Multifocal
Material Hilafilcon B Polymacon
Water content 59% 38.6%

FDA group Group 1I Group [
Manufacturing method Cast mold

Base curve 8.6 mm 8.8 mm
Diameter 14.2 mm 14.5 mm
Powers —0.50D to —9.00 D  Plano to —9.00 D
Addition - Low(+0.75 D~+1.50 D)

8.00 mm
0.14 mm(-3.00 D

8.00 mm
0.10 mm(-3.00 D)

Optical zone diameter

Center thickness

Front aspheric,

Design Unifit design Center-near
Oxygen transmissibility 22 x 107" 24 x 107"
Specific gravity 1.119 1.12
Refractive index 1.4036 1.43

2) HE[ZZ AZER=X

HE|XFE AZEUNZE ‘Polymacon’ A|A L] v 71¢]

X (Low addition) ‘SofLens Multifocal’ (Bausch & Lomb
Co. USA)AZE A3} tH(Table 1). A== AA A H
14.5 mm, &% 8.8 mm, FHE F7 8.00 mm, 4
7 0.10 mm(=3.00 D71F), 54 38.6%= Ho] .

o] A=e] YAl FAIRY] TR F BT RIS
2 AURE njrdo g AAStHFig. 2).
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A= ZEAEL et GxHA=E 257 FE5 &
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2AAAE Tl 9AE dwA
A ¥ 3‘? V=5 AHA
7} e AF FHS78EA
A= 7RI E 22 7R

%kg =4sta 8H
a1, WA](C-0.75 ©]3}h
sttt HE|ZE A E

A=(+0.75 D~+1.50 D) A=

Vol. 16, No. 1, March 2011

A8 Al7E 744 53

Near

Intermediate

Distance

Fig. 2. Aspheric design of simultaneous design for multifocal
contact Lenses.
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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)

MY MF p-value
Binocular VA | 1.26£0.25 | 1.30£0.24 | 0.719
Distance -
Stereoacuity(sec) | 23.57+8.19 | 25.00+8.32 | 0.302
N Binocular VA | 1.30+0.20 | 1.35+£0.25 | 0.651
ear
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
ZAY JANE GdRHA= 42.14+579%, BEIED &

FTEHAZ 4285+6.11%5 Ho] EAFO=Z x}o]7} U
THTable 2).

+1~3.00D S HE o]-&3F £H 8oL +3.00D=E
243 A9, dEHAZRE 6.86+5.04 cpm, EFEZA &
T E

F QAL +£1.00, £2.00 DAXNE DE|EAA=
7} A S8 = AtK(Table 3).

5. 2F2H
SxHAZE 285l A3 T HAA 1
HE 74742.06cm, BE|EA ATEU =R A 671+

o

1.95cm= HE XA & Aol &yt I+
23] FJEHLe dxyaAl=o] ¢ 951+1.83 cm, BE
IA AZEAZA 801+1.91 cmE HE| XA AT ER
zo|x9] FEHo] FA Ueiger AR fosh
z}o] 7} AATHTable 3).

K
(m
)
[N
lo
fol
o gt

*HA=E 283131 124 BOZ 3A BIS ZYste]
HARSE A2 golid AARY] 79 13.93+6.89 cpm, HE]
¥4 AZEAZE 13.4616.82 cpm=E 723 Zol= gl
ATHTable 3).

7. 2HE| MEA
G2H A=E 289 F 2AT @0 em)olA] A
S =A% A7, PHL 41.95416.83 cm, =L 895+
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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-| +1.00D [20.07£5.51(25.14+£5.93| 0.189
dative +200D |13.43+4.88|15.36+6.70| 0.169
facility
(cpm) +3.00D | 6.86£5.04 |10.14+6.32| 0.045
Break point | 7.474+2.06 | 6.71£1.95 | 0.195
NPC (cm)
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
ap
E 47.60
o
E _
g 31.20
1]
SV MF

Fig. 3. Comparison of clear range with single vision contact
lenses and low addition multifocal contact lenses after
2 weeks.

2.47 cm, A ] ME 73.00416.80 cme] AL, HE|E
HA=E 283 Aol Ae] 9482 47.60+12.66 cm,
AL 8.80£2.71 cm, AEAI 9] W= 78.80+13.50 cm
o2 HE|XZ A=A APAIgo] B Aoz Ve
thFig. 3).

8. HH| A=

GxHU=E 28-5kar B2 29 (Photopic, 85 cd/m?)oll
A AAEE okere]l YRl EE A 5526, B 100.92,
C 138.88, D 58.50, E 30.57, HE]XZ AZEAN=E &
% A 68.80, B 104.46, C 140.00, D 58.57, E 32.26% Y}
WS} o] 5% 2" (Mesopic, 3 cd/m?)ol| Al S35 g2t
AAY g s G2HA=NA A 5934, B 84.50,
C 81.46, D 24.23, E 8.61, YEJXZ AT ER=9] 28 &
A 59.46, B 85.15, C 84.07, D 28.07, E 10.652 YJEh} &
£ TSl A HISssAl YERS T of T8 2ol A
F4 AdEel dAT dugEs gz A
45.00, B 53.03, C 58.69, D 16.76, E 8.19, BE|¥ZA 4

> g
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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)
SV 55.26+18.96 100.92+£28.08 138.88+£27.66 58.51£24.14 30.57+£15.78
Photopic | 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
SV 59.34+£18.27 84.50£31.98 81.46£36.85 24.231+19.01 8.61£7.28
Distance Mesopic MF 59.461£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
SV 45.00£21.06 53.03£27.07 58.69£33.50 16.76+12.52 8.19£7.55
Mesopic
+ glare MF 41.53+19.72 53.65+£20.91 56.73£26.67 22.76+19.76 8.19£5.96
P 0.571 0913 0.553 0.561 0.341
SV 30.80£10.31 46.231+16.32 48.571+18.78 30.26£13.40 12.15£3.83
Near Photopic | 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

.T_’:E"%ﬂz 28 T A 4153, B 53.65, C 56.73 D 22.76,
8.19% YENFAL, 3 cpd2} 6cpd, 18 cpde] & FHFu

Table 5. Overall satisfaction with single vision lenses and low
addition multifocal contact lenses after 2 weeks

_ _ (Mean+SD)
°ﬂ°“°ﬂ/\1 H|S=8HA] YERSA|RE, 12 cpd G o= HEE ; — ;
- Comfort Single vision | Multifocal | p-value
g /\__LEE11157]- l-_y]] urp,}uq g}-g zuﬂoﬂ}q .Z.X—]b‘]— Ok
obe] mAE HIZELE SRz 2e 5 A 3080, o 0 adat 3324062 |3.34£0.68 | 0.00
B 46.23, C 48.57, D 3026, E 12.15, ME| %2 i&E%ﬂE Time to adapt 3.9640.73 |3.73£1.00 | 000
o] H§ B 7IAH= A 30.57, B 44.73, C 47.11, D 3192,  Distance vision 3764087 |3574075| 0.00
E 12342 BE 7595 JY9ddA v|sz3H A e Standing seeing far 3.68+0.80 |3.65+0.74 | 0.00
WTh(Table 4). YA} AT Q] Ut tuIdzdA] Moving 3.56+0.82 |3.34+0.79 | 0.00
A AXITEIH = zulo % a] th_/\ ZuA eeing the objects moving | 3.44+0.86 | 3.15£0.78 .
El¥XZ Az E=9] 2-80] A= Zg-A 9} ZddkA] Seeing the obj i 0.00
07 HE FINFIF g H|LE ALY = 2F General near vision 3.40£0.86 |3.65+£0.89 | 0.00
o] JooM= eI X A EA=V} ¢ =4 UE Reading 2.88+0.83 |3.26+0.91| 0.01
3T} 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
9. MEZA}
1) MebsQl BIEE $2 H|D RESLET I

2 o3t 2ol & i
(p=0.00), =A1Z wj(p=0.01), =} POM A W (p=0.02),
AFHE A9 i (p= 000)4 oA HEEE AZE
A= 28l S W o RSt 9o HaE e
Z AR AAZ] A€ (p=0.00), X4 He) EEH(p—OOO)
22 w)(p=0.00), &Z°)= EAE 2 uf(p=0.00)°=

ZHR=E 2A8Ps W v AEke] ATh Zm«l
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£-014 (p=0.00)2F 213 2-8-(p=0.00)
ot o= YENHTHTable S, Fig. 4).

2) MEE

DA APy} AU A= gt WS wxH
2 36810947, WE|XZH AZEUZ 35
AA=] 2ol o} dxHel= 85 ¥ Aasiitt
Azl AP #A HasEe dxHPA= 34010817,
HE|XF ATEUAZ 353085702 GE|EE LTE
=S 283 5 272 A0l o dawrt =7 1
Bhtth A4 A233 3Ed dese gy
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Table 6. Preference with single vision lenses and low addition
multifocal contact lenses after 2 weeks (Mean £ SD)
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Near Visual Performance of Multifocal Contact Lenses in University Students
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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™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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