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Purpose: To confirm changes in accommodative function in patients in their 30s and 40s effected via visual function
training, and to investigate its effect on relief of visual discomfort. Methods: A total of 80 eyes of patients in their 30s
and 40s were included and divided into treatment and medication groups. Visual function training was conducted three
times a week for 8 weeks at the office and at home. After the end of the training, the changes in accommodative
function, vergence function, and eye discomfort before and after visual function training were compared. Results: The
ease of adjustment after visual function training exhibited significant improvement in 44% and 64% of the training group
in their 30s and 40s, respectively. Ease of vergence improved to 27.9% and 29.5% in patients in their 30s and 40s,
respectively. Eye discomfort scores exhibited a decreasing trend in both the 30s and the 40s groups. After visual function
training, the rate of change in accommodative ability of the lower group was higher than that of the upper group.
Conclusions: Visual function training conducted on people in their 30s and 40s yielded improvements in accommodative
and vergence function and relief of eye discomfort. In addition, we confirmed that visual function training was effective

in alleviating the symptoms of early presbyopia.

Key words: Vision Training, Accommodative Function, Vergence Function, Visual Inconvenience, Presbyopia.
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Table 1. Demographic information
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BR= 3041|0041 494 (N=40, M/F=21/19, 39.2+6.16/)Z o
Foz Pt om, gt BHEE Table 19 AAISHA
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(1) 9A2] 2 A2 AFaxt

24P AE AHg5 23 BEH AFEEAN]

CON?
30°s"
30’s 40’s
Number of eyes 20 20 20
Age (yr) 33.8+3.29 44.5+3.14 33.9+2.28 44.8+2.93
Male/Female 6/4 4/6 5/5
Subjective refraction
Spherical (D) -1.86+2.12 D -2.24+181D —1.5742.44D —2.47+1.60 D
Cylinder (D) —0.75+0.65 D —-1.04+0.76 D -1.12+1.42D —0.67+0.44 D
CDVA¥(logMAR) 0.02+0.03 0.00+0.03 0.01+0.04 0.02+0.03

D30s: 30s vision training group; 240s: 40s vision training group; *CON: Control group; YCDVA: Corrected-distance visual acuity
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Fig. 2. Accommodative and vergence function measurement tools. A. Diopter flipper, B. Accommodative rock cards, C.

Fixed vectogram, D. Vergence facility prism
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Table 2. Vision-training protocol

Vision training group

Monocular accommodative training
- Near target push-up

- Loose lens rock

- Near-far hart chart

Phase 1

Accommodative and fusional vergence training
- Biocular loose lens rock

- Binocular accommodative flipper

- Vectogrm #5

Phase 2

Control group

Monocular eye movement training
- Hart chart for distance
-4 Corner saccades

Phase 1

Binocular eye movement training
- Hart chart for distance
- Yoked prism flipper
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Fig. 4. Tools for accommodative therapy. A. Near chart, B.
Distance chart
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Fig. 5. Tools for biocular training. A. Accommodative rock flipper/lenses, B. Vectogram #5, C. Polarized bar reader

Vol. 28, No. 4, December 2023

J Korean Ophthalmic Opt Soc.



Changes in Accommodative Function in Patients in Their 30s and 40s by Visual Function Training 347

A Al ARSSAE S SR ttest®] HIRESG
W2l Wilcoxon signed rank testS A]8§3}o] B w s}
, Y] FF8 *: P<0.05, **: P<0.01, ***: P<0.001%2

=
09} 91} 1 209 FAAZ A

J¥s Wt WAz lse) s

1 27cke] AR ol T

Qe AAT 4 QeAS dolu A ST

=8 FUY A/ISEUS 9 Agod 29, v
_E_

COVD-QOL i B3 AEZAR= AI7)15EHY Ay &
of MA| At Aol Al 7
23t

Xl
>
>,
SL
2
o
a
u
iy,

]
fijd
R
=

2. =H=o| H5}

300, 40t) A7 1sEd 1 f1oF 2El tig A7 T

T e -y SAFS Fig. 60 YeERATH
P

A715Fde AAE7] Mol zdge 30t Al715E
d 25 foF FAaE, 28 4ot Ay ]%—E% a
T 919F 2Fol 4 Aozt mmlst o, 1 Felle
300 A7 EE 2E 40 A71EE 2FIN B
kS Bt
N7V sFES gad & gatse] 24y wsle
ANSEE 289 AS 0t E Ha 28]
0.74 D(Diopter) &7 }3F33(p=0.002), 40tl+= Ho 24H
0] 0.78 D Z7}5le] EAIRA o2 §93) S HYTH

(p = 0.000).

PREVT WPOSTVT

10

N

Mean AOA(D)

CON40's

30's CON30's 40's

Fig. 6. Mean AOA (amplitude of accommodation) measure-
ments pre and post vision training.

Vol. 28, No. 4, December 2023

30

PREVT WPOSTVT

SEEE NN

Mean FOA(cpm)

10

NN

AN

30's CON30's 40's

CON40's

Fig. 7. Mean facility of accommodation pre and post vision
training.

A T 8.6% %Wﬂ a1, 40tH

171 SEE 80| B 16.9% FFE o] 3000 1E3 B
A 4ol 1Ee] 2EY FEC] o E=JT sHAIRE
3othet 4ot 9ok FHIE] 2dY ¥gEL YR
2 frofgt Wsh= giltt

3. =EES0|M 3|

A71sEFd AF Tl 2-8old SIS Fig. 79 Y
BT A7 eEAS Arlsh] He] 2880432 300
A71eEd 15 300 e EHIE, 400 Al7eE™

F 40t {1k FHIFC] 2442 frolv|sAl AlolE B
o]#] ggtom 30t IR} 40t 1E9] H 2H-go)

ol H Stk

44% %7}0}%@

(p 0.001), 401‘4} Bt X?‘i;]_—&o]/ﬂo] 4% =731 -3

FS BATH(p=0.000). 3}A, 91oF FA1ES] 2HE
ol Wshe 30, 400) BF FAHo R Yo
frol@ wsle ®eolA Lot

4. HHAZOINe| Ha}
Bz GO B e o) olFETS A%

g. 8o YERAT
N7l sEES *E‘Al 0}71 7o) Mz2~go]4d-2 300, 400
A 15 304, 40the] $1oF FH1EFC] 7
7} 213k 2P0l S Holx] el

A71EEA Folle 30 Al7)1eE-E 15 4000 A7)
SEYE OF0M T4 A3 vlws) FE Fo] BHago]

J Korean Ophthalmic Opt Soc.



348 Nam Su Kim and Hyun Mee Lee

25

SPREVT

WPOSTVT

20

15

Mean FOV(cpm)

e
N "

10

CON40's

30's CON30's 40's

Fig. 8. Mean facility of vergence (FOV) pre and post vision
training.

=B o .
A71eFE I15Y A5 A7eEd F9 HHsgol
3.65 cpm(27.9%) 575t
A3L(p=0.012), 40t Ht W 2=8-0]4d ] 3.75 cpm(29.5%)
Z7Fek folgh S EATHp=0.025). 3HAITE 9k &
A1E] HHLEol Hsle BT o3 HskE Hol
] k3gTh.

P

QLN p A
Wtk A7 sEd 253 A1 25 2718 &4
2 +

of% Aol7} gk,

6. Al7|5&8 M£9o| COVD-QOL M+=9| |1

X475 THAFH Y FAIFY AT AT
2] COVD-QOL A<=l tgh BInLE: Fig. 109 YER AT
47 =255 w5 0] avke AL vldith

A71%5 %7tk COVD-QOL & 574 S AAg A7
284715 W75 GEFE ditde g w 34
A57F %o, 24 9 WAATe T H5 Aol
Ajdgo 2 XA = ZShtt.

A715E-dS A7) ] COVD-QOL H4—~= 30th

mPOSTVT

SPREVT

N

SN

Mean NPC(cm)

O = N W & U1 O N O ©

CONA40's

30's CON30's 40's

Fig. 9. Mean near point of convergence (NPC) pre and post
vision training.

Vol. 28, No. 4, December 2023

SPREVT

WPOSTVT

25

20

15 N

10

COVD-QOL(score)

5

0

CON40's

30's CON30's 40's

Fig. 10. Comparison of visual symptom scores pre and
post vision ftraining for each ftraining group
(COVD-QOL). CON30s and CON40s represent
control groups in their 30s and 40s, respec-
tively.

N715EE 2287 300 Y TAIE, 400 A)7)15EH
25T 40t 919k FHLF O] 2P AlolE HolA| eige
w300 ZEET 400 1F0] Havt BF E=UTH

AN715EES 953 TodE A 7|5Fd 289 B¢
A71%F™E 39 COVD-QOL A ¥3l= 30t), 40t &
T AaAE BYgow, 3ottt 400 159 S A5
o] ZHAMZF =3k} SHAIRE 91k F-IEFSY COVD-
QOL A~ F 1F EF gt vists Ho|x] &yt

Z27] AE HgolMe EAaET YasddA 30d=
9.87} 10.10]9 40t A= 1549} 1522 Z+2F JEeRt
ojFC R 40v9] £ EH T4 B ATt 30ET =
Al SAZEAT. Al71eEA F 300 Al71eEA 159 3
7 WSS 11.2% 74350, 40 ZHEFAIF] 3
T WIS 253% AAAIE BYAoZH 400 2HEH
OE9] F BRSNS 24 FAES FAs A
9k 30tH e} 40 k1 ES] ST fFolg HslE B
o|A] %&itt.

I AR FdECl =% & BT
—

2ol S MIHES Bl Folom, Adase] &
o

=
BETE v RS Aol =52 vt

a- =5, L 1-m =, = = = o 1l
g ool A7lsEES AAG A9 245 o] =
B ol 7P B2 s Ja, =RYTS A, 2
2o ARSI FRYNS T JY 0% S 2
2E B S0 SRR B Al A, AR tidAE
& 275 wALTso] el = 2 S
Ea [e) d

J Korean Ophthalmic Opt Soc.



Changes in Accommodative Function in Patients in Their 30s and 40s by Visual Function Training 349

-
o =
MY
e
R
1o
r—{r
ol}l
ooy
o 9
o
>
)
i
—l ﬂl{
il
H,
>
N oo M
%0 b o2 RN
>,

VD )

U™
N
)
s 1l

Pﬂ

o
Y
L
o

aT R
>
I
o\
ox
o,
]j\(
B
et
¥

Al A

7. 87 =EY J|E AR08 sifIO8e =HY Hsal
A7lsFa 25 AL 30t ot 40thE vo] Bt 24
2 30t (EEE 9 108, 3k 10D,
RSt A71SE
ﬁlfg— Fig. 119 1/}15}1410*‘4
9] 30009} 40th) tHIAEY £ A =
A}, FLe vold = oA} 7t vkt
A A o]l A7IsEd ¥ o] 24
g tﬂﬁ%— yol 7IE 2ol vlud #e :1%—7 w20
Fo2 3019} 40t 5 22} RSk tﬂﬁ} H] 2133t
TS A e A7l Hlsl] Fd 9] Al7)E
&2 Y, -804, W**&Cﬂ** R 40009
PEo] A =UTE olelgt A A= Uo]rt of
ago] A V& AT Ao vE
Jo14151 4or)) AHR S Ao g = 2
=7 =0ko] BES Z2A-ue-8 Al

= o

f
o
O_I_4

ook

jﬂ?
o
NG}

N 4z oY o mi

IR

W >

[4_1011 F_>L i O
L e off T
2 to ﬁg

e 32 o

fu d

r_?l', o 1‘N
JE _1011

=2

rr

W

S

8

>

N

o

o

re
A

A0
) B
to 1o
BN
i)

o
nj
X
o
T
%
1)
3
=
iy
=
=
>
N
olr

LJ
gt o
g Aoz

B

r}E BN
o R
Yo

g 439 oke] 2dY P WkE Ry
3191 °H Z@_’fﬂ Wt Hslgo] o go] FE A
ot W3lEke vlwahH, 30t Rt 40tholl N 7] =3
vl Al7leEd & Y] dEC] o E3th
ZAFHAOFNA 2L Hofstetterd] H FHE
(18.5-1}0]3) 7|02 24dY HAE BYrtlmebs 8

HiAOA M Llow AOCA

60
50
g
o 40
:
& 30
&
K 20
0 N

30's 40's

Fig. 11. Comparison of changes in accommodation between
upper and lower groups of average accommodation
by age.

Vol. 28, No. 4, December 2023

T A7sEd Foll U] Hd 24
B 1B T BEE}

ol Y WIES BT
AAIEFRG 2 WEgo] Bol f{%‘ﬂ AL, 401‘4&
30thet PRIZIAIE ShelaEe] W 2dE wskeo] ¢
E). o3 A4 30th9} 40t B o] HF Né_
g2e VIR 2ANS BES B WA A7Ts
dollA o e a9t S-S I

2 d7e AsEES B 278 24 ASS
ZAHY7IA wHEAH o 7 Jlale] ZHAES %Hﬂé‘}
FEE A ARA 9 A 2RS4 F 7‘5}
12 & Sltke 7hs/dS Bol 3ok

~

lo

a9 dale dy

] o]-,] 011:1 x}oHE :L_‘;L \:ﬂ/u:l: ;qoq
olR 312} AT
3 3000, 40t Al7)5EHE 18 BT X
@_’%‘, i@%ow 18]a1 R 2go]ido] FESloH
sRAEo] 300 Ko} =it
.%@E%‘ H3l= vol] Ve 2EHo] &2 g e =
o] g2 159 60%%01 o] =9kt

2 S Hae 9 Aol vigl FdE 5

of ru,d

& 30tioll Hls|

AN SEDLE 287, WAL S-S FAL v

e} & B8 24 938 EE AR BHH

PHYS FAstch B3 AV EERE 2] ek 2
715

A= 20219 % AR S Adeg d=dT
Aol 20 wol w712 AR (No. 2021RI1F
1A106332211)0. 8 ATFH ALY

REFERENCES

[1] Katz JA, Karpecki PM, Dorca A, et al. Presbyopia- a
review of current treatment options and emerging thera-
pies. Clin Ophthalmol. 2021;15:2167-2178. DOI: https:/
doi.org/10.2147/0PTH.S259011

J Korean Ophthalmic Opt Soc.



350

2]

(3]

[4]
[5]

[6]

(7]

Nam Su Kim and Hyun Mee Lee

Wolffsohn JS, Davies LN. Presbyopia: effectiveness of
correction strategies. Prog Retin Eye Res. 2019;68:124-143.
DOI: https://doi.org/10.1016/j.preteyeres.2018.09.004
Pointer JS. The presbyopic add. II. age related trend and a
gender difference. Ophthalmic Phsiol Opt. 1995;15(4):241-
248. DOI: https://doi.org/10.1046/j.1475-1313.1995.9400022r.x
Benjamin WJ. Borish’s clinical refraction, 2nd Ed. Phila-
delphia: Butterworth-Heinemann, 2006;93-144.

Fricke TR, Tahhan N, Resnikoff S, et al. Global preva-
lence of presbyopia and vision impairment from uncor-
rected presbyopia: systematic review, meta-analysis, and
modelling. Ophthalmology. 2018;125(10):1492—1499. DOI:
https://doi.org/10.1016/j.ophtha.2018.04.013

Shin HS. The effectiveness of vision therapy for symp-
tomatic accommodative infacility in children. J Korean
Ophthalmic Opt Soc. 2009;14(3):75-81.

Allen PM, Charman WN, Radhakrishnan H. Changes in
dynamics of accommodation after accommodative facility
training in myopes and emmetropes. Vision Res.
2010;50(10):947-955. DOI: https://doi.org/10.1016/j.vis-
res.2010.03.007

[8] Liza SJ, Choe S, Kwon OS. Testing the efficacy of vision

training for presbyopia: alternating-distance training does
not facilitate vision improvement compared to fixed-dis-
tance training. Graefes Arch Clin Exp Ophthalmol.
2022;260(5):1551-1563. DOI:  https://doi.org/10.1007/
s00417-021-05548-8

[9] Gualdi L, Gualdi F, Rusciano D, et al. Ciliary muscle electro-

stimulation to restore accommodation in patients with early

Vol. 28, No. 4, December 2023

[10]

[11]

[12]

[13]

[14]

[15]

[16]

presbyopia: preliminary results. J Refract Surg. 2017;33(9):
578-583. DOI: https://doi.org/10.3928/1081597X-20170621-
05

Wick B. Vision training for presbyopic nonstrabismic
patients. Optom Vis Sci. 1977;54(4):244-247. DOI: https:/
/doi.org/10.1097/00006324-197704000-00009
Tsuneyoshi Y, Negishi K, Tsubota K. Multifaceted assess-
ment of the effects of an eye exercise for presbyopia.
Rejuvenation Res. 2021;24(6):417-423. DOI: https://doi.org/
10.1089/rej.2021.0011

Maples WC, Bither M. Efficacy of vision therapy as
assessed by the COVD quality of life checklist. Optome-
try. 2002;73(8):492-498.

Vaughn W, Maples WC, Hoenes R. The association
between vision quality of life and academics as measured
by the College of Optometrists in Vision Development Quality
of Life questionnaire. ] Am Optom Assoc. 2006;77(3):116-
123. DOI: https://doi.org/10.1016/j.0ptm.2006.01.004
Sterkin A, Levy Y, Pokroy R. et al. Vision improvement
in pilots with presbyopia following perceptual learning. Vision
Res. 2018;152:61-73. DOI: https://doi.org/10.1016/j.vis-
res.2017.09.003

Hwang HY, Cho HG. Changes of addition by accommo-
dative training on early presbyopia. Journal of the Korea
Academia-Industrial Cooperation Society. 2010;11(6):2190-
2195. DOI: https://doi.org/10.5762/KAIS.2010.11.6.2190
Hofstetter HW. A useful age-amplitude formula. Optom
Vis Sci. 1947;24(4):201-202. DOI: https://doi.org/10.1097/
00006324-194704000-00030

J Korean Ophthalmic Opt Soc.



Changes in Accommodative Function in Patients in Their 30s and 40s by Visual Function Training 351
- = i N
ADls=Holl 2lst 3000, 40t AHe| TED|s Hal

ZILka12 - o|&o)3*
7Rt ehaL )P g ek, MY, A3t 38430
= 7S HAE Felsh, AlE A, FAk 47891
733438k, A, 734k 38430
T2 20233 8Y 29%), A Y2023 102 169), AAEE L (2023 102 19Y)

;Z
—LJ
N
N
r o
=
~ o
Rl
rO

=
=

&
>

TS B3lA 30019} 40tie] A 7Ee WstE ERlsta, A1 B S-S
P 30t el 40U E tideE XlE:LﬂJr 94“1—%03 o] & 80 QHS Ul oz ST A7)
Az} 7P A 877 F 33] AT T FE F AVeEE Y Fo AT, AT
W3S vttt A A7eEd & ¢§£Ol*éfi FHaE9 30009 40t= 44%9} 64%= 242}
o]gt S Bt MHgol= 30t} 40toll A 22} 27.9%9)F 29.5%F YSHATH w 2HSY A
0, 40t A 25 ZAaME BATH Al7eFd & 249 319159 -9 Hakee J9age =
Ho}h o =gt A8 30019} 40Ul 5 e g A AVeEES 28 2 WYY R
o] Ffde] ERE BT T3 A7leEde R 7] wk9ke] T4t dldx a9H Y-S Rk
}

Hof: A7)15EH, 2875, olg ), AZER

N
2ol

(o)

e
-

3k

%NJ

e @ 4 A o wo
o
oo
Jo ol\ l‘l:
w L s JE

[ ‘E S,r_‘z
fﬁ

o (&

L-0
,

M

Vol. 28, No. 4, December 2023 J Korean Ophthalmic Opt Soc.



	시기능훈련에 의한 30대, 40대 연령의 조절기능 변화
	서론
	연구 대상 및 방법
	결과 및 고찰
	결론
	REFERENCES


