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2 AT AFEE 714 FRAVIYEZAZEYET,
Chemilens Co., Korea)?] 7|& A= d¥t 27
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A &Sk +0.75DY] 7HI=TF A
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Class Plus lens analyzer(Rotlex Inc., Israel)S ©]-8-3}931L,
=4 dEdA=e 48&=EH] Plano, 7FY%E +0.75D2]
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Table 1. Functional progressive addition lenses specification
to this study

Functional lens
Index 1.60
Specific Gravity 1.30
Abbe value 42
PAL’ Design Soft design

PAL'; Progressive Addition Lenses

J. Korean Oph. Opt. Soc.
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Fig. 1. Measurement location of Functional lens.

Sphere

Fig. 2. Diagram of iso-sphere power map in 0.25D steps.

Cylinder

Fig. 3. Diagram of iso-cylinder power map in 0.25D steps.
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7154 FAIEA = 28 Y Fo] A3 S0l
AL 71E G220 B 9.23£1.63 cm, 7]
FRAZIYEAN =] A9 8.83:1.53 emZ 714 FR7HY
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71673 TR = 28 Aol 543 - 8ol e
Table 3. Refractive error
Base line After 2 months t-test
OD SPH | -2.86+1.50D | —2.93+1.51D | t=1.13, p=0.26
OD CYL | —0.89+0.61D | -0.87+0.71D |t=-0.34, p=0.74
OS SPH | -2.84+1.55D | —2.91+£1.66D | t=1.04, p=0.31
OS CYL | -0.81+0.51D | -0.78+0.59D |t=-0.59, p=0.56

Table 4. Mean and standard deviation of near point of convergence with single vision lenses and functional progressive addition

lenses at base line and after 2 months

Base line After 2 months
SVL FPAL tetest SVL FPAL t-test
Mean+SD(cm) Mean+SD(cm) Mean+SD(cm) Mean+SD(cm)
Break 7.27+£2.50 6.52+2.50 t=1.64, p=0.11 7.08+2.60 6.41+2.60 t=1.31, p=0.20
Recovery 8.63+2.81 7.64+2.73 t=1.80, p=0.08 8.44+2.94 7.50+2.87 t=1.57, p=0.13

SVL, Single Vision Lenses; FPAL, Functional Progressive Addition Lenses.
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Table 5. Mean and standard deviation of near point of accommodation with single vision lenses and functional progressive addition
lenses at base line and after 2 months

Base line After 2 months
SVL FPAL ttest SVL FPAL ttest
Mean+SD(cm) Mean+SD(cm) Mean+SD(cm) Mean+SD(cm)
OD 9.13+£2.28 9.11+1.80 t=0.04, p=0.96 9.23+1.63 8.83+1.53 t=1.84, p=0.08
(0N 9.28+1.75 8.81+2.27 t=1.24, p=0.23 9.28+1.60 8.83+1.51 t=2.15, p=0.04
ouU 8.84+1.44 8.23+1.81 t=2.56, p=0.02 8.69+1.56 8.00+1.51 t=3.18, p=0.00

Table 6. Mean and standard deviation of accommodative facility with single vision lenses and functional progressive addition
lenses at base line and after 2 months

Base line After 2 months
SVL FPAL t-test SVL FPAL tetest
Mean+SD(cpm) | Mean+SD(cpm) Mean+SD(cpm) | Mean+SD(cpm)
oD 9.5043.65 10.7243.77 t=-2.11, p=0.04 8.9444.33 10.58+3.80 =-2.27, p=0.03
(0N 10.16+3.65 11.41+4.28 t=-2.19, p=0.04 9.03+4.07 10.59+4.37 t=-2.25, p=0.03
ou 8.41+4.38 9.41+4.49 t=-2.05, p=0.05 7.53+4.23 9.284+4.62 t=-2.87, p=0.01

Table 7. Mean and standard deviation of heterophoria with single vision lenses and functional progressive addition lenses base

line and after 2 months
Base line After 2 months
SVL FPAL SVL FPAL
t-test t-test
Mean=SD(A) Mean+SD(A) Mean=SD(A) Mean=SD(A)
Distance Phoria -1.27£2.33 —1.42+2.05 t=0.77, p=0.45 -1.31£2.33 -1.61£2.10 t=1.24, p=0.23
Near Phoria -3.91+£5.45 -3.95+4.32 t=0.09, p=0.92 —3.94+4.93 —4.66+4.90 t=1.54, p=0.13
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(40.63%), TVE A1 HE w(46.88%), o172 HlX(3435  (50.00%)°] o= 7 A= AtoleA] HISz8 AL 7]
%)°] A= 2309 715 TRVIEI =T He H & o4 TRAVIEIZE LSl W 2Ud AeE y
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HAg AERAPIME 28 5 7154 F7RE . F Rz Aleolld Z3tar UA] 5 (AE7H21.88%), A
=S 2g3ls o 23] sk o= Ykt 2 5728 13%) wol PAIAY 1737H9.38%), =9 F
TH(Table 8). %(6 25%), THF(18.75%), =H41(15.63%) X = 715743

FANMIEA =S 288130S o) Bl Aashidnt

2) Hotst &5 H|W (Table 10).

LAEt A AYS & ) Ve TV
7} @Az Hlg) 715 TRVIIER= A (= 4) Hdryel QRS &5 H|u
—2.18, p=0.04)7} 2§ 271 F(t=—4.59, p=0.00) =F & 7157 FRMIEA= 28 29 7&1@% TET &)

QFSH ElE YERT SARE 530 dE & wdle  E5E 3h =
7154 FRAVMIEI = g A=z Blg) 7)sAd 73l A8 (t=-2.80, p=0.01), ZAE wfj(t=-3. 30, p—() 00), 2.
AdEdz 2g =100, p=033)7 =& 2702 F T 2AY A4S T w(1=-3.59, p=0. 00), 4 4
(t=1.93, p=0.06) =5 ALE FE| & AFstA| E3tAtt & T wlj(t=-2.28, p=0.03)2} FH3} 7154 TN
(Table 9). =g 2Eas W =Tt 7H**ﬂ‘zit‘r o} |5k gk
Z9] TR (t1=0.50, p=0.62), 2+ A2 Z83159S )

3) EHa &= Hlu 23 BAHE 23 8] A (t=4.10, p=0.00)7} 1%
716 FRUIEAZ 28 o BEHE S A4 A-8(t=5.07, p=0.00)2 7|54 FA/IY=A=R} Gx

g AEZALIA 23H25.00%), =0l FAAY 21787 HA=zAq A wEsiala, 9AE] 9 S5 FAAIE S
(21.88%), o BF(9.38%), FF(18.75%), =HA A== 2 2 ﬂﬂ*]ﬁ'ﬂ(tﬂ 08, p=0.05), A4 LA
(12.50%)9] FEollMe 7164 FAZRIEI=E Z8st EAE & W(1=0.94, p=0.35), &5 uj(t=4.47, p=0.00),

Table 8. Comparison for the chance of fatigue experience with single vision lenses and functional progressive addition lenses at
base line and after 2 months

Base line After 2 months
Questionnaire

SVL FPAL SVL FPAL
Have you been tired when you feel eye fatigue 75.00% 71.88% 78.13% 43.75%
In case of prolonged reading and near work 87.50% 62.50% 81.25% 43.75%
In case of heavy stress 31.25% 40.63% 37.50% 25.00%
In case of studying 71.88% 46.88% 65.63% 28.13%
In case of watching monitor of computer, PDA and Cell phone 59.38% 37.50% 59.38% 31.25%
In case of watching TV or movie 31.25% 46.88% 34.38% 28.13%
In case of Under the dim light or at night 31.25% 34.38% 28.13% 25.00%

Table 9. Mean and standard deviation of comfort value with single vision lenses and functional progressive addition lenses at base
line and after 2 months

Base line After 2 months
Comfort
SVL FPAL t-test SVL FPAL t-test
Do you comfort with conventional glasseswhen 3.09 3.59 t=-2.18, 3.03 3.94 t=—4.59,
doing near work? +0.59 +1.10 p=0.04 +0.65 +0.88 p=0.00
Do you comfort with conventional glasses when 3.28 3.09 t=1.00, 3.63 322 t=1.93,
doing active work? +0.96 +0.53 p=0.33 +0.98 +0.66 p=0.06

Vol. 15, No. 1, March 2010 J. Korean Oph. Opt. Soc.
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Table 10. Comparison of discomfort with single vision lenses and functional progressive addition lenses at base line and after 2

months
Base line After 2 months
Questionnaire

SVL FPAL SVL FPAL
Do you experience dryness when you are uncomfortable? 37.50% 25.00% 37.50% 21.88%
Do you have headaches when you are uncomfortable? 34.38% 50.00% 31.25% 31.25%
Do you experience blurred vision when you are uncomfortable? 43.75% 50.00% 56.25% 28.13%
Do you feel soreness and eye tension when you are uncomfortable? 31.25% 21.88% 25.00% 9.38%
Do you experience eye pains when you are uncomfortable? 18.75% 9.38% 12.50% 6.25%
Do you experience tearing when you are uncomfortable? 25.00% 18.75% 28.13% 18.75%
Do you experience photophobia when you are uncomfortable? 21.88% 12.50% 21.88% 15.63%

Table 11. Mean and standard deviation of overall satisfaction with single vision lenses and functional progressive addition lenses at

base line and after 2 months

Base line After 2 months
Comfort

SVL FPAL t-test SVL FPAL t-test
Overall satisfaction 3.63 3.53 t=0.50, 3.53 3.75 t=—1.42,
v +0.61 +1.02 p=0.62 +0.57 +0.84 p=0.17
Easy to adant 3.97 3.16 t=4.10, 391 3.34 t=3.04,
asy to adap +0.74 +0.92 p=0.00 +0.69 +0.97 p=0.01
Time to adapt(fast) 3.94 3.00 t=5.07, 4.00 3.22 t=4.02,
P +0.80 +0.88 p=0.00 +0.67 +0.87 p=0.00

Distance vision 3.94 3.59 t=2.08, 3.81 3.69 t=0.73,
v +0.67 +1.01 p=0.05 +0.69 +0.82 p=0.47

. . . . 3.72 3.59 t=0.94, 3.84 3.72 t=0.94,
Satisfaction level when standing seeing far 4077 +0.88 p=0.35 £0.68 4077 p=035
Satisfaction level when movin 3.91 3.00 t=4.47, 3.75 3.41 t=2.08,
g +0.59 +0.98 p=0.00 +0.67 +0.84 p=0.05

. . . . . 3.78 3.00 t=4.25, 3.59 3.28 t=1.47,
Satisfaction level when seeing the objects moving £0.66 1084 p=0.00 076 £0.89 p=0.15
Satisfaction level of general near vision 3:25 388 t=-2.80, 3.38 4.03 t=-2.95,
g +0.84 +1.04 p=0.01 +0.79 +1.09 p=0.01
Satisfaction level when readin, 3.06 3.84 t=-3.30, 3.22 394 t=-3.19,
& +0.76 +1.02 p=0.00 +0.83 +1.01 p=0.00
. . . 3.25 3.91 t=-3.59 3.25 3.94 t=-3.23,
Satisfaction level when working at a desk 4076 +1.00 p=0.00 1084 1101 p=0.00
Satisfaction level when working at a computer 347 3.94 t=-2.28, 341 391 t=-2.36,
& P +0.95 +0.91 p=0.03 +0.98 +0.96 p=0.02

2Fole BEAS B u(t=4.25, p=0.00)9 % 754 +3
HlEdlzng gxgalzoly wEshs Fdo] It
(Table 11)(Fig. 4).

71 FRAMAEAZ g ohY o] AN
-5 vlagk 23 242 34 g8 S, ARk
2 A" (t=-2.95, p=0.01), S wj(t=—3.19, p=0.00),
st A AdEs & wlj(t=-3.23, p=0.00), T5FH
AS 3 wf(t=-2.56, p=0.02)2} HAHHZF ] W (t=
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—1.42, p=0.17)2} T3} 71548 FAVRIEANZE 28
st mel =T A E AL F-oI7E 2ol 7t Alait‘r
AN QP& A= AES 912 A3 BEe A8

8-014(t=3.04, p=0.01)T} A1&3 2-8(t=4.02, p=0. 00)~
71%3 ﬂﬂ‘?ﬁﬂl_ﬁaﬂr SN =S S F
P 2pol7k glglom, dAE] R A FAA A
= G AAAH (t=0.73, p=047), MA LA
15 & w(t=0.94, p=0.35), &5 w(t=2.08, p=0.05),
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Satisfaction(base line)

Overall satisfaction

5.00

Working at a computer® - — Easy to adapt***

Working at a desk™** ' , Time to adapt(fast)***

Reading*** — — Distance vision*®

General near vision** Standing seeing far

Seeing the objects.

Sesese

. Moving***
moving*

-*-Single vision lens  -®Functional lens

Fig. 4. Comparison of base line for overall satisfaction with
Single vision lens and Functional lens.
(*: p<0.05, **: p<0.01, ***: p<0.001)

Satisfaction(after 2 months)
Overall satisfaction
ST~

Working at a computer® _— _Easy to adapt**

Working at a desk™** , Time to adapt(fast)***

Reading*** {— "~ Distance vision

General near vision** ’ Standing seeing far

Seeing the objects moving Moving*
—*Single vision lens -®Functional lens

Fig. 5. Comparison of after 2 months for overall satisfaction
with Single vision lens and Functional lens.
(*: p<0.05, **: p<0.01, ***: p<0.001)

=

Aol BEAE & u(t=147, p=0.15)°% 7|54 +3
M= zRY gxHA=E 2E319S o vEehe 7
gko] UATH(Table 11), (Fig. 5).

Preference(base line)

| |
General comfort 31.25% ‘
Eve comfort 43.75% ‘
Eye fatigue 50.00%
Near work 65.63%
[ [
0% 20% 40% 60% 80% 100%
OFPAL asvL BNo difference

Fig. 6. Results of forced choice for preference (base line).

Preference(after 2 months)

| | |
General comfort 46.88% ‘ 31.25%
Eye comfort 50.00% ‘
Eye fatigue 65.63%
Near work 78.13%
I I [
0% 20% 40% B0%
OFPAL asvL BNo difference

Fig. 7. Results of forced choice for preference (after 2 months).

k= H
54 PANYEAE g e ANH HEES
4

I} 7pd & Asee 28] 75.00%7F <A1E

& t

=T} Alg Zesttal SHe e, 71e 42 A
3% FE U3t vhe oz A ZHA m2Z 7t uis)A
50.00%, A7+ ALEEHl el A 47.75%, A¥EEQ1 AL
gholl tialiA] 31.25%= LERTH(Table 12)(Fig. 6).

7154 FR7RI=A = 2 7Y Fo] ANbAR] A&
=5 Hlugt Ay /g & Asse R E 2821
81.26%7F A Aol Azt 75 T/ =
zo] g3l F8ARN ==} Al Zgshlckal -$gs)

Table 12. Comparison of preference with single vision lenses and functional progressive addition lenses at base line and after 2

months
Base line After 2 months
Questionnaire
SVL FPAL ND SVL FPAL ND
Near work 25.00% 65.63% 9.37% 18.75% 78.13% 3.13%
Eye fatigue 25.00% 50.00% 25.00% 21.88% 65.63% 12.50%
Eye comfort 40.63% 43.75% 15.62% 31.25% 50.00% 18.75%
General comfort 46.88% 31.25% 21.87% 31.25% 46.88% 21.88%

ND, No Difference.
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Hom, 71el Ztzh AT % o) gk Hko 2= A2
g2zt A 65.63%, A1ZHE #rgho] s A
50.00%, FARFAQ1 Htg o dis| A 46.88%= YEFSTH
(Table 12), (Fig. 7).
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Comparison and Analysis for the Effects of Functional Progressive
Addition Lenses on Binocular Vision of University Students

Chang Jin Kim, Hyun Jung Kim and Jai-Min Kim

Department of Optometry, Konyang University
(Received February 10, 2010: Revised March 8, 2010: Accepted March 19, 2010)

Purpose: To analyze and compare differences between single vision lenses and functional progressive addition
lenses and improvement to binocular visual function wearing functional lenses for pre-presbyopes altered their
single vision lenses to functional progressive addition lenses with low addition. Methods: Healthy 32 subjects
aged 24.03+£1.87 (male 23, female 9) who were recruited from university students wore functional progressive
addition lenses (EYE-T, Chemilens Co., Korea, ADD 0.75D) for 2 months. Objective refraction, corrected visual
acuity at distance and near, near point of convergence, near point of accommodation, accommodative facility,
phoria at distance and near were measured. And subjective satisfaction was investigated by using a questionnaire
designed to fatigue, comfort, discomfort, overall satisfaction and preference. Results: Functional progressive
addition lenses were better than single vision lenses at near point of convergence and accommodation,
accommodative facility. Exo phoria measured at distance with single vision and functional progressive addition
lenses. Exo phoria measured at near with functional progressive addition lenses was higher than that with single
vision lenses. As a survey, the satisfaction was increased in questions related near work. However, single vision
lenses were preferred in distance test of overall satisfaction, easy to adapt, time to adapt. A survey showed that
preference of functional progressive addition lenses were increased 75.00% to 81.26% for near work, 50.00% to
65.63% for visual fatigue, 47.75% to 50.00% for visual comfort and 31.25% to 46.88% for overall comfort.
Conclusions: Comparing between single vision lenses and functional progressive addition lenses, binocular visual
function related near work, subjective satisfaction and preference was improved after wearing functional
progressive addition lenses. This study suggested that functional progressive addition lenses were useful for long
time near work.

Key words: Functional progressive addition lenses, Single vision lenses, Binocular visual function, Accommoda-
tive facility, Phoria
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