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Purpose: This study evaluated the efficacy and safety of OTUS-P, an automated vision training device designed to improve
addition, accommodative power, near visual acuity, and contrast sensitivity in presbyopic patients. Methods: Sixty presbyopic
participants with additions of +0.75 D or higher used the OTUS-P device for 30 minutes daily over a 12-week period while
wearing full distance correction. Training was performed in an environment that allowed users to freely fixate on objects such
as smartphones or books at approximately 40 cm. Effectiveness was assessed at baseline and at 4, 8, and 12 weeks, with the
primary analysis focusing on outcomes at 12 weeks. Evaluated parameters included addition, near visual acuity, subjective
accommodation, contrast sensitivity, and intraocular pressure. Results: After 12 weeks, addition improved by 0.15 (£0.36) D in
the right eye and 0.17 (£0.52) D in the left eye. Near visual acuity improved by 0.21 (£0.24), and accommodative power
increased by 0.59 (£0.72) D. Contrast sensitivity improved by 0.11 (£0.20), 0.11 (x0.17), and 0.08 (0.13) at 100%, 25%, and
10% contrast levels. Greater improvement was observed in participants with poorer baseline near vision, and younger patients
showed larger accommodative gains. Conclusions: OTUS-P significantly enhanced addition, accommodation, near vision, and
contrast sensitivity. Continuous training resulted in greater near-vision improvement.

Key words: Presbyopia, Vision therapy, Accommodative training, Accommodative insufficiency, Flipper training
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Table 1. Demographic Characteristics of clinical trial participants
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Demographic Characteristics

N=60 Mean (£SD) N=60, N (%)
Baseline Age 45.62 (£3.70) . Male 19 (31.7)
Female 41 (68.3)

N=58 Mean (£SD) N=58, N (%)
4weeks Age 45.60 (£3.67) . Male 17 (29.3)
Female 41 (70.7)

N=53 Mean (£SD) N=53, N (%)
12weeks Age 45.81 (£3.71) . Male 16 (30.2)
Female 37 (69.8)
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Fig. 1. Diagram of the internal structure of the OTUS-P vision training device and the revolver-type lens wheel design.
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Fig. 2. Application interface showing the OTUS-P operation
stages: (a) Patient management menu, (b) Patient login,
(c) Step 1: Visual acuity measurement, (d) Step 2:
CPM measurement, (e) Measurement results and
data transmission screen, (f) Patient record list.
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Table 2. Changes in addition after 12 weeks of OTUS-P training

PPS (Per-Protocol Set)

Addition (unit: diopter)

N OD mean (£SD)

OS mean (£SD) OD min, median, max OS min, median, max

Baseline 53 1.94 (+0.38) 1.93 (x0.35) 0.75, 2.0, 2.25 1.0, 2.0, 2.25

Week 12 53 1.79 (£0.55) 1.76 (+0.57) 0.25, 2.0, 2.5 0.75, 2.0, 2.5

Change from baseline 53 —0.15 (£0.32) —0.17 (£0.39) -1.25, 0, 0.5 -2.25, 0, 0.75
Week 12 p-value* oD (N
(Baseline vs. week 12) 0.004 0.021
Confidence interval OD 0s

95%

[-0.25148, —0.05041]

[-0.31332, —-0.02630]

Ipaired t-test

Table 3. Changes in near visual acuity after 12 weeks of OTUS-P use

PPS (Per-Protocol Set)

Near vision acuity

OU mean (£SD)

OU min, median, max

Baseline 53 0.64 (+0.26) 0.2, 0.5, 1.25
Week 12 53 0.85 (x0.27) 0.32, 0.8, 1.6
Change from baseline 53 0.21 (£0.24) —-0.45, 0.2, 0.8
Week 12 p-value* ou
(Baseline vs. week 12) <0.001
Confidence interval Oou

95%

[0.14290, 0.27559]

Ipaired t-test

el FH(p=0.004)} F<k(p=0.021)0014] EFol|A]
EAHoZ fo]3t 2polS Bt 9¢ke] 9 wo|xg}
Q1 1.94(x0.38) DOHH, 125 3 1.79(20.55) D2 7H231%)
a1, B HElERS 0.15(£0.36) DE UERITE FHote] 7
_?_
2

—_
o

| o] E}Ol 193(i0 35) DA, 125 3 1.76(x0.57) D
& _0.17(£0.52) DS TH(Table 2).

1.1.2. Baselineth®] 2]57]7]
SRR TEER
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ARG 125

% 2Ae) Y

24 Az, 717 AHg e 2
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=2 BT (p<0.001). Yt FF 2A) A1EL wo] ekl
0.64(0. 26)011*1 125 2130l 0.85027)% = Lom, 3
T SRR 0.21(20.24)0] ATH Table 3).

1.1.3. Baselineth®] 9J87]7] AL 125 &
g 72 A HF

PPS(Per-Protocol Set)a %41 A3}, 717] AR H5-2] =}
27 248 Wds SAHOE F93 Aols BT
(p<0.001). Ho]2~2}Q] —1.94(+0.55) DolA, 125 & —2.54

A2k 24

Table 4. Changes in accommodation (minus lens to blur test) after 12 weeks of OTUS-P training

PPS

Accommodation (unit: diopter)

(Per-Protocol Set) N

OU mean (£SD)

OU min, median, max

Baseline 53 —-1.94 (£0.55) -3.5, -1.75, -1.25
Week 12 53 -2.54 (£0.91) -5.5,-25, -1
Change from baseline 53 —0.59 (£0.72) -3.5, -0.5, 0.75
Week 12 p-value! ou
(Baseline vs. week 12) <0.001
Confidence interval ou

95%

[-0.79306, —0.39562]

Ipaired t-test
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(0.91) DE =0, MslaRe —0.59(+0.72) DO]TH(Table
4). ol 2EHE 0.59(+0.72) DYHE 3} Aoz A

o T Ao
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0.81(20.29)01 41, 125 & 0.92(x0.28)F 7HA %o, W3}k
L 0.11(x0.20)°]t}. 25% AlFE= Ho] =2}l 0.68(20.21)
ol A, 1257 $ 0.78(:0.24)= 7|2d=o], MslFe 0.11 (+0.17)
olt}, 10% A= Wlol2glel 0.6(z0.18)°14, 125 &
0.68(£0.19)2.& 7}4d= o], M3l=ES 0.08(+0.13)= 315
ATH(Table 5).
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th Zeke wo]2g}el 13.76(+2.57) mmHgol A, 125 &
15.29(+£2.58) mmHgo 2, M3}k 1.53(+3.14) mmHg=E
UERITH(Table 6).

1.2. 5i9lZ &4

1.2.1. A8 78 24

PPS(Per-Protocol Set)ioll thall 71 arAlwHS A&
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A Hi A HL 0.58(x0.12)F, Baseline tHH] HF 0.38
(£0.09) A3tk ¥HA| Baseline A& o] 1.259¢ il
AE 125 Al Hit Algo] 1.23(0.17)2, H HakeF
L _0.02(x0.04) & A2} W37} At

A A S Z Baseline A8 o] S-S5 W3lafo] 34 Y
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122, 24 48 £4

PPS(Per-Protocol Set)wol] W3l 7lsAlHH-ES 26
slo] A8 A7} Baseline A& o] 1.25 DS FollA&
1252} 222 o] 1.88DE Baseline tHH] +0.63 D] 34

Table 5. Changes in near contrast sensitivity after 12 weeks of OTUS-P use

Near contrast sensitivity

PPS
(per-protocol set) N 100% mean 25% mean 10% mean 100% min, 25% min, 10% min,
(+SD) (+SD) (+SD) median, max  median, max  median, max
Baseline 53 0.81 (#0.29) 0.68 (£0.21) 0.6 (+0.18) 0.32, 0.8, 1.25 0.25, 0.63, 1.25 0.25, 0.63, 1
Week 12 53 092 (+0.28) 0.78 (x0.24) 0.68 (+0.19) 0.32,1, 1.6 032, 0.8, 1.25 0.25, 0.72, 1
Change from baseline 53  0.11 (x0.2) 0.11 (£0.17)  0.08 (+0.13) —-0.45, 0.13, 0.62-0.37, 0.17, 0.45 -0.2, 0, 0.4
Week 12 5 value! (baseline vs. 100% 25% 10%
week 12) <0.001 <0.001 <0.001
Confidence interval 100% 25% 10%

95% [0.05277, 0.16232]

[0.05784, 0.15348] [0.03937, 0.11082]

Ipaired t-test

Table 6. Changes in intraocular pressure after 12 weeks of OTUS-P training

Intraocular pressure (unit: mmHg)

PPS (Per-Protocol Set)
N OD mean (£SD)

OS mean (£SD) OD Min, median, max  OS min, median, max

Baseline 53 13.85 (£2.45) 13.76 (£2.57) 10, 14, 19 9, 14, 19.6
Week 12 53 15.44 (+1.89) 15.29 (+2.58) 11.3, 15.7, 20.5 2,155, 185
Change from baseline 53 1.59 (£2.44) 1.53 (£3.14) -9, 0.6, 8.3 -11.7, 1.2, 7.6
Week 12 p-value! OD (0N
(baseline vs. week 12) <0.001 <0.001
Confidence interval OD 0s

95%

[-2.2637, 0.9212]

[-2.39812, 0.66603]

Ipaired t-test
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Table 7. Changes in near visual acuity relative to baseline
according to visual acuity group after 12 weeks of
OTUS-P training

PPS Near vision acuity

(Per-Protocol Set) N OU mean (+SD)Change from baseline

0.2 1 0.58 +0.38

0.32 5 0.65 +0.33

0.4 7 0.70 +0.30
Week 12 0.5 14 0.76 +0.26

0.63 7 0.84 +0.21

0.80 7 0.95 +0.15

1.00 10 1.08 +0.08

1.25 2 1.23 —-0.02

"N: number of subjects in each baseline visual acuity group

Change from baseline-12weeks
(near vision acuity)

0.4 03757

Change from baseline-12weeks (A)

0.2 0.32 0.4 0.5 0.63 0.8 1 1.25

Near visual actuity (decimal)

Fig. 3. Changes in near visual acuity compared to

baseline by visual acuity group after 12 weeks
of OTUS-P training.

< Bt} 9HH, Baseline 243 ¢] 3.50 DR ol A= 12
F2} 2-go] 4.01 DE +0.51 D] o] BFE A},

A2 O Z Baseline 48 o] G55 249 i) =+
o] A Yehte AES Bov, 1 zfole AlE wist
ol vlsM= FH o Z AUTHTable 8, Fig. 4).

1.2.3. Yoo 24

PPS(Per-Protocol Set)2] T @AE Ao wje} A A
T(40-434, n=17), TAH T 44464, n=17), LA
(47-554], n=19)0.2 JE3le] BA59c).

ZA2 A8 432 Wsllo e T 3F froldk 2fol
7} B A GO m (p=0.822), 1253 A|HNME vhzh
N2 EAHOE $93F ztol= vehbA &gkt
(p=0.098)(Table 9, Fig. 5).

A9 g, 473 ARRIA 7 7 sk -9
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E
T
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Table 8. Changes in accommodation among accommodative
groups after 12 weeks of OTUS-P training

PPS Accommodation (unit : diopter)
(Per-Protocol Set) N OU mean (+SD) Change from baseline

125 5 1.88 +0.63

1.50 11 2.12 +0.62

.75 12 2.35 +0.60

Week 12 2.00 10 2.59 +0.59

225 8 2.83 +0.58

250 3 3.07 +0.57

325 1 3.78 +0.53

350 3 4.01 +0.51

*N: number of subjects in each baseline visual acuity group

Change from baseline-12weeks

(accommodation)
0.7

06305
06170 060an o sers
06 | 05783 5652

05261 513
0s

04
03

02

Change from baseline-12weeks (A)

01

125 15 175 2 2.25 25 3.25 3.5

Baseline accommodation (D)

Fig. 4. Changes in accommodation compared to baseline
among accommodative groups after 12 weeks of
OTUS-P ftraining.
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9, Fig. 5).
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Table 9. Changes in accommodation and near visual acuity relative to baseline discriminated

after 12 weeks of OTUS-P training

Sung-Yong Park, Deok-Woo Kim, and Dong-Hee Lee

according to age group

PPS (per-protocol set)

Near vision acuity

Low age Mid age High age
Age Group 40-43 yrs, N=17 44-46 yrs, N=17 47-55 yrs, N=19

Baseline 0.776 0.676 0.496

Week 4 Week 4 0.854 0.768 0.615

Change from baseline 0.078 0.092 0.119
p-value' (baseline vs. week 4) 0.822

Week12 1.085 0.815 0.678

Week12 Change from baseline 0.309 0.139 0.182
p-value! (baseline vs. week 12) 0.098

Accommodation (unit: diopter)

Baseline 2.162 1.882 1.803

Weekd Week 4 2912 2.206 2.000

Change from baseline 0.750 0.324 0.197
p-valuet (baseline vs. week 4) 0.040

Week 12 3.191 2.397 2.079

Week 12 Change from baseline 1.029 0.515 0.276
p-value! (baseline vs. week 12) 0.005

Paired t-test

0.350

0.309

0.300 f

0.250 f

0.200

0.150

0.100 |

Change in visual acuity (decimal)

0.050

0.000

baseline-4weeks baseline-12weeks

M Younger group M Middle-aged group  ® Older group

Change in near visual acuity by age group

Change in accommodation by age group

1.200

1.029

1.000 |

0.800 F

0.600 |

0.400 F

Change in accommodation (D)

0.200 F

0.000

baseline-4weeks baseline-12weeks

W Younger group M Middle-aged group M Older group

|

Fig. 5. Changes in accommodation and near visual acuity compared to baseline across age groups after 12 weeks of

OTUS-P training.
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Table 10. Changes in vital signs after 12 weeks of OTUS-P training

vital signs

n Mean (SD) Min, median, max
Baseline 60 117.57 (£12.28) 92, 115, 146
Systolic blood pressure Week 12 53 119.39 (+13.49) 86, 114.5, 136
(unit : mmHg)
p-value' (baseline vs. week 12) 0.112
) _ Baseline 60 76.62 (£9.24) 48, 77, 93
Diastolic blood pressure Week 12 53 77.59 (£10.27) 55, 78, 103
(unit : mmHg)
p-value' (baseline vs. week 12) 0.157
Baseline 60 81 (x12.51) 57,82, 114
Pulse Week 12 53 83.94 (£12.95) 59, 82, 110
(unit: bpm)
p-value’ (baseline vs. week 12) 0.102
Baseline 60 36.33 (£0.26) 35.3, 36.3, 36.9
B"d?u:i‘:‘ﬂg;‘mre Week 12 53 36.34 (£0.32) 35.4, 36.4, 36.9
p-value” (baseline vs. week 12) 0.883
Tpaired t-test, *Wilcoxon signed rank test
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