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Prefrontal Cortex; vIPFC) ¥ <Febd 34 (Orbitofrontal Cortex;
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Table 1. Demographic Characteristics of Participants

Characteristics Participants (N = 23)
Gender

Female, n (%) 15 (65%)

Male, n (%) 8 (35%)
Age, mean (SD) 73.04 (7.00)
Education

High school or below, n (%) 10 (44%)

Bachelor’s degree, n (%) 9 (39%)

Master’s degree, n (%) 4 (17%)
Global CDR

0.5, n (%) 23 (100%)
MMSE, mean (SD) 24.96 (3.60)

Abbreviations: CDR: Clinical Dementia Rating; MMSE: Mini—Mental

State Examination.
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Table 2. Questionnaire

Constructs Items
of oJZ A S AEatd s]elgo] Fobd Zlolt),
of  oEeACIAE  AEIE  AS  AEde
Perceived
ayAdoR sh= "ot}
Usefulness
o] oEFgAolAE AFESh= AL YA Egol #H
Aolt},
o] ofZg Aol AY st FAAY HRE At WS
Weketa olsfelr] 4tk
Perceived ©°] ofEA AL AFarE e B welo] LA
Ease of Use 9t}
o] oZg Aol S Ut det= U= 28] o

Intention to

Use
oAb} gk,
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Table 3. Reliability of questionnaire

Constructs Cronbach’ s alpha
Perceived Usefulness 0.906
Perceived Ease of Use 0.893

Intention to Use 0.822
Total 0.792
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1. INIRS 717]

fNIRS= HlHGF#e Wiez Fd¥y HE7|2 AAF9 S
A AIA Ak3le B2 291 (Oxygenated Hemoblobin; HbO) 7}
Z Wl (Deoxygenated Hemoglobin; HbR) 9] % WIS

Fa He ggstE SA[32] E ATdAE ¥ HHAFY
dde] FAIE syl fste] INIRS 71715 ARgskSich &l
7171 24709 sk 32709 HEVIE FAEo] 3la, 8.138Hz
MED HFEE d7994 W3 At A4 9] Ags 3em
Wz AAlEe] glom, A7 Aol T 48708 AMERE o] FoA
At (Figure 2.) fNIRS 7|71z th/d#k kel AlM 9129 2ol & Fol7]

el me tdAES g e® 77l fAE Tl A

A A H et (Figure 3.)
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Yellow area, vIPFC (ventrolateral prefrontal cortex); Gray area,

dIPFC (dorsolateral prefrontal cortex); Blue area, mPFC (medial

prefrontal cortex); Green area, OFC (orbitofrontal cortex)
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Figure 3. A demonstration of the placement of the fNIRS device
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3. fNIRS dHlolg # g

dlolele] F3 42 7t7} OBELAB AbellAl Al ¥ == NIRSIT
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fNIRS 717124%E 3" Y& dgo]8 = modified Beer—Lambert s
H2E olg3te] HbO <} HbRO FE Aoz WSttt [41]
FAQdo® Qg A st wol=gl VAA wol=E AlAS] Sl
DCT FHE #&ete, cut—off F35= 0.0056 Hz ~ 0.1 HzZ
AAeraik. mg, dlolEl ol g™ ZHlddEol 5% o]l Ad,

= ol 5% oldel Ad, A tin] F=H (SNR)7F 30(dB) #]wkel

A AlQdskinh. Aleld A2 obele] WY ol w2

(L Aol dolez2
(2)sdet HEERt 99 Adse] Fape=m A

() AA deole e ks Tl AL

16 A 21



A5 H FA EH

Abgatel FaE g,

=
=

| A& SPSS Statistics v.29

&7

o=
a-

o

S|
=

INIRSZHE] A dolelg A7p 12

T

o]
_
fi%e)

=0

AelM A=

FAs HEHEA FaAs]

S

3=

ES IS

<1

>

<
Folth. [42] HbO W 3}ee

S

NS F
53
goldz

w3}

4%

Sl

il

fNIRS 7|71 =

o

=
=

ol

—
1o

Afolel g4

Sk

AHg

B!

)

17



A3Zdad #

A 1E ARTY AFE A

1 AE 8 H ANE §ol§a AFE G Ao]e] FH
yare] BEE Aol
7 2. AAE ol AHE #§Y Aolo] FF el BFE

T

2]},

~]
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Table 4. Summary of regression analysis

Model Summary R R? p
.035 .001 025 .875
Outcome variable: PU
Model B SE t p LLCI ULCI
Constant  4.506 740 6.086 .000 2.966  6.045
PEoU —.028 176 —.159 .875 —.394 338
Model Summary R R? o)
.693 480 9.213 .0015
Outcome variable: IU
Model B SE t D LLCI ULCI
Constant .246 1.044 .236 .816 —-1.93 2.423
PEoU 138 149 922 .367 —.174 449
PU 781 185 4.222  .0004 395 1.168

Abbreviations: PU: Perceived Usefulness; PEoU: Perceive Ease of

Use; IU: Intention to Use.

19



Perceived
Usefulness

A
-.028, ns |
|

Perceived Ease
of Use

Figure 4. A statistical

coefficients). **p<0.001

diagram

20

Intention to
Use

(containing

regression



A 2 A INIRS "o]¥] &4

2L

fNIRSE &3 =2 & 3= dejol A

FHOE Aty Q7]
=]

<l

>
Y
Y
i
2
o

ol A ool Al AAsk 12709 &
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Figure 5. Activation map during the cognitive training. Left, 2D;

Right, 3D
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Table 5. Correlation matrix between TAM constructs and

hemodynamic changes in cognitive training

Perceived Perceived Ease Intention to
Variables
Usefulness of Use Use
Right dIPFC —.345 107 —.063
Right vIPFC —.004 —.297 —.130
Right mPFC .047 119 A420%
Right OFC .004 218 .360
Left dIPFC —.360 .097 .054
Left vIPFC .037 102 372%
Left mPFC —.197 074 320
Left OFC .092 .060 A07*
" p <0.05

Abbreviations: dIPFC: Dorsolateral Prefrontal Cortex; vIPFC:
Ventrolateral Prefrontal Cortex; mPFC: Medial Prefrontal Cortex;

OFC: Orbitofrontal Cortex.
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Abstract

Exploration of predictive factors
for technology acceptance
of digital therapeutics
. A preliminary study

Ye—Eun Byeon
Department of Medical Device Development

Graduate School, Seoul National University

Background: Digital Therapeutics (DTx) market is growing rapidly.
Due to the low compliance of DTx, the patient’s intention to use
related to compliance is an important factor in the success of DTx.
Therefore, it is important to develop a technology that can predict

compliance with DTx.

Purpose: This study aimed to evaluate the technology acceptance
model of cognitive training DTx for older patients with mild
cognitive impairment to confirm which factors predict the intention
to use. In addition, we examined the relationship between self—
reported intention to use and data obtained using functional near—

infrared spectroscopy (fNIRS).

Method: 23 patients with cognitive impairment complaining of
subjective memory impairment were recruited. All subjects watched
tutorial videos inserted into the digital therapeutics after baseline
measurements while wearing fNIRS equipment. After learning how
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to use the digital therapeutics through the tutorials and initial
training, the subjects responded to a questionnaire consisting of
Perceived Usefulness (PU), Perceived Ease of Use (PEoU), and

Intention to Use (IU).

Results: We confirmed that the IU could be predicted with PU
(p<,001). Among the activated regions of fNIRS data, mPFC (Medial
Prefrontal Cortex), vIPFC (Ventrolateral Prefrontal Cortex), and
OFC (Orbitofrontal Cortex) predicted intention to use (p=.036;
p=.048; p=.034).

Conclusion: This study suggests that the intention to use can be
increased when a patient recognizes the usefulness of using DTx. In
addition, the intention to use can be predicted by brain activity of
the prefrontal lobe when using the DTx. This is meaningful in that it
is possible to predict compliance with DTx before releasing it to the

market.

Keywords : Digital therapeutics, Technology Acceptance Model,
Functional Near Infrared Spectroscopy(fNIRS), Brain imaging,
Compliance, and Technology acceptance
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