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. A 2

tRg X 5A|(digital therapeutics)at “AHL At} -
e - X=SE7] Sls SAA 2A 718k X524 FAY
£ Algste 2ZEQ] YE7I7I'E AoE & Utk
(Digital Therapeutics Alliance, 2018). °]+= 3x}9]
Zgofiet Aol oigt oY, Y, A=E fs) 1EEY
AT EQ0] 7|§ke] X584 FAolrh. HUkeAE EE3t
ARIEZE 4l AZE ALRo] Q&) olLo] AA SGQ}
L2 2314 QIEUIS] W, dAoA ] ARPEE &

o] FAA|E= &3, 1l AA|7|E ol-8%t —43(1

Azw 9 HAEAA ) gt Q149 B3t 59
olfE HAE AuA AAS wiEA S ot
(KOTRA, 2019). =iollxl= ofehd Zofivt dR< 9]
1 o - A=) sl EReA] 2A7|EE] X 54

FAE Alssk=s 2ZEFO] Q=775 HAE A=Y
7I'2 A9k AtklLee, 2020).

OAd 24 AFoll= ZHkd ofEEAlolAd, ol
.E‘_ 7] 7] ol Aﬂ/ﬁ?} e E’J—H-LCH‘&}- Zﬂ%“: _‘I?r_%]o] ‘{3‘;1'—
(Park & Seok, 2022). YA g AEAQ] LAQAE
Ad 7|& SHY X5 Bk UE o Utk "HRE s
< HHY 9 PC 7|9 o &g AlelA, 7MY - SHEA
(VR - AR), A4, 345 9 HEolE(AL Big Data),
-AFE ABHOIABCD7F 1™, A= wok= 1A
Y=, g5 ny 9 FoF v, 4] ik
(Park & Lee, 2020).

HAE 28A 71& 79 5 ohel ®HHId W PC 7]t
ofEYA AL HAE, HH e, ofjyHolAd, 1Y &
ohoFet el 2o} $A Bkl 9 PC 7]5F of &2 Aol
o2 FIAE AlTote AL YATHPark & Lee, 2020).
ofEGA | S o8 S = AREEC|Y HESY
22 AH|R HIE Soff TEE7] o] AEElle
3 004 omAIAY o] Rlo] A[2H Feo=s
sl WAYsh= Azt 8 AAE faT = Ja(Miao
et al., 2022), &8l A|7to]| tfgt ko] A}, Tgt
i A 55 = AHT S Joleh vHE S50 Sl
£ 59 4 A Corti et al., 2018). tl&Eo] A-&3}%
W AEO]A Al FE= ofETACIAES HA o]&°]

m\l

E—YL

l

7o, ROl A iRt ofyet A A =E o] g
= U= AHo] UtkPark & Lee, 2020).

ol2fet Al f AP o E ofEE|AlelA ZIvt
o] o724 FA7E /N - AlFEHIL Jlom, thefRt #of
o Ag HE7kecl ¥ AN ATE Hkstal
(Davis-Cheshire et al., 2022). ¢loj®gE|st ALY E
< A AHER o7t Qe o5 A Ak 7
S5 Aot 34 ©of AES 7ok i A=
FolF o (Irwin et al., 2015), ESXBAR= TR Q.
A F5 750l H ARES] AT RARE HE S
tH(Chhabra et al., 2018). T3t A4z}l & oJst
A7 949 34 AFEE desia—= fEgAel
A B0l ele] TR S f1e BE welsial
thLiu et al., 2020).

AJA 7 FoplME B7F 9 A=, W&, AHIA HE
sf NEA 1A AN - B85k loH,
1 &dof gk A7t o]FoiX AL UtkBae et al.,
2021; Ju et al., 2021; Shin et al., 2022; Song et
al., 2017). Axford 5(2018)2 ZAX|EA} 5~6A] o
52 o= vA &5 58 = S8 1k of

-

H

|

.‘

rﬂa

A

= O
4 5=

Zg)A o] Algalo] AleE HS LY U 1Y S
o] FAELS HoEolrk. h AN RALY] HAE

AEA| AS B 2AE THY ofE Aol o] A
A} AR, 7H - F7AA olo] A WA Heol
AgHE R0E TjotEo] ofEeAo|do] AE E7E
gre) o8-S o % AUTHKSIm et al., 2022)
oA 4S B8 AT A} TeiE Hofo|
A= A8 U FAoIe. Q1A 7]ue] ME ok
3 golot Ao AGHT it 2A 3R P
sk % ik A, AEA QL )5t ASls] B4
2 Ao toRt Y E2S AWsH: AXRT

(cognitive stimulation), 4, &4 AA7|5S T4

AZ17] gt 71&3t A=he S3sk= A EH(cognitive
training), A, QAR|ABIR Q18] Gube= 7912l /A1S]4]

715A5te iAol WS 2doh= OIX]XHQ(cognmve
rehabilitation)|tHClare & Woods, 2004). ©]

AAFAE AF g 3] YA 1 A RE= Jgé}
o] oF1l &=of oA Q= A E w2 & T 7hsst
1 24 7hsoles EEA 082 B |= 7le |
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Hol A gsirt. X9 gt E24 #YDLE At B
o2 ofFgiAleldol AHEE 4 A2 (Kwon et al.,
2022a), ol°fl okst =91 Y of=] HghS 1’41’2}0& Q1A
715 F= e ciEgAelA AT R msAdol digt
A7 AP JAtHHan et al., 2017; Heo et al.,
2016; Jang & Chung, 2022; Kim & Choi, 2019;
Lee et al., 2022; Tulliani et al., 2023). Shin®} Yang
(2022)2 7124 - =74 QIYELE 5 7HA HF

oA ATEIEE 25 olg5to] 9] 715 Rk
YRR FA9) AXAG opEeAelA A A

. Robert 5(2020)2 €4 7]t ofZ=|A
ok QIA ¥ & TIHo] A7 QIR|&Ato] 8l
= S 159 9 5718 S A5l Sul
5(2022)2 A A ofsolA AHEE ofEeAoldS
o]-&5t SAE AY7]5ol vA= BIE EIISHGIT
ojg% ofjEg Aol A= o83t ARAFA A7 =
Q2 SAlE I Q= Sl thERE A 7HH]'JJr A
AtolH, Btof tigh A+ 9 Y52 ofA] 1t AA
ojtt. T3 ofiEE Aol 74t ARSI Eﬂ?l' AAA
& At GA] ofd] FUHQ]E Aol Y] ofHt). =L|oflA
AE, 7MFEA, HYAY 52 E3! Information
and Communication Technology (ICT) 7|¥F9] 21%]
A B3o] tigh AAA 113 Atof ofE2|A ol 4ol
2=l o o EE| Aol e aYtE ©=o® RIgth
A1 9t Chae & Lee, 2023; Ge et al., 2018;
Jung et al., 2021). FHoA = HEF TR JIA715
of digt dAd A=A BIE ERIeE A7t 2 25
v} Qou(Ji et al.,, 2023), ¥ 7I¥te] AA|FA ol
s ZFHo= thE A= obd AR
weha 224 &9 AoF Qlo] §-8&3% =& &8
& 5 U= ohEYACIAS 7N R B AAFTAY] ZA
79 FE2 ot} I A= ATE 287 St
olof] & AFollx= AF7HA9] oi&E]AlelA 718t Q1A
AR #E FU dHE= EYE oflEYAolAE o]
&3 AR A 7] A, P Aol et AAA &
A0z B9l ARASAL} 2oE FA7I=H 7199
T A= AR} A mA IAV} H= ARE AlSshaAt

A it A FEE AlEstarAt siaic O]X] 7 ]H]'
9] Ag= Ao AR AR, IAEH, A
A 5 of2] ER7F ARSEL JYATE = AFtollAd= olet
HHE BE AFE AN ZFeiqich. At st
2 T Eo = Yol WY }?l AAD +d 12 viwd
(2011)9] A+ 349] &= 7|REC = siGitt. A HlolE]
HlojAg L ALY B AH| A (Research Information
Sharing Service: RISS), =54 X (Korean Studies
Information Service System: KISS), =W Sh&=5
dlo]E{#o]A(DBpia), Sra=FHAA 1| A (e-article)S
ARgSHL, £ HA Q2= S sHEjR|of AR E of
ETACIA(Y)Z AREsto] 1A SAE 283 AFA
T =25 $ 20109%F 20239 697HA] H 1347t
e A=E Yot F8 HMoj(key words)=
("oIZA 1" OR “fZ=AClAA" OR “W” OR “Hi&
5" OR "ole]si=") AND ("A" OR 719" OR 52
358" OR “BAISHE” OR “AY7]5" )= A8,
Al 9] AR 242 T2 A to]EfHo] AofA =
Hog A A 9 AFS 9t S AA- IApE e
2 F 4397119 =Fo] HAE . ol 7} AA= A
5 9 2F04 4% 7]5*01] FoehA] e =1 3931
= A5t} 46H9] =7 AEsily, AdE ==
A= H|usto] S5 %—c 268 AAFT. mEAt
O =& HjA|7|E] == SHelet 8Ho| A|Q]E o]
FH07 1269] =7o] A=A Figure 1).
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2 7o) BT} g gt 44715 @ HiA
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1) d8I1E 2) BiRI71ZE

(1) ciEA IS AHEsta] JAASA7H AlsE (D) ofH] A5+ H AT A+
A+ () vEBAs, =g, &

Q) A 2% 9 23E S5k AR AT

() 923t 0l oFF W HAVE HOR AT 3 oimio) BN EE Y wHEH T |
(4) A& &Rlo] 7153 A+
Z F919] A& BFE 9I5| Arbesman &

> A=
3 7ft

(2008)°1 < o §7l7|2S ALgste] Zhzbo] ol
$ES SHAR BEFSFFH(Table 1). WEr B4, A4

::’

o
% RISS KISS DBpia e-article
(E)'S (n =192 (n = 35) (n = 151) (n = 61)
jav)
S | |
5 |
o Searching result (n = 439) - AbStr(iCtj ;;(;Z;uded
g
2 i
5 . . .
& Abstracts reV1e.wed b.ase.d on inclusion and — | Duplicated (2 = 26)
exclusion criteria (72 = 46)
|
e
U’B‘ . .
o Full text articles assessed for eligibility (2 = 20) _ | Review, pilot study
£ excluded (7 = 8)
g
|
a Final in a review
£ (n=12)
(@]
Figure 1. PRISMA Flow Diagram for Literature Search and Study Inclusion
RISS: Research Information Sharing Service, KISS: Korean Studies Information Service System
Table 1. Hierarchy of Quality Levels of Articles W =12
Lével of Definition n (%)
evidence
I Randomized-controlled trials 5 (41.7)
II Two group non-randomized studies 2 (16.7)
11 One group non-randomized studies 2 (16.7)
v Single subject designs, Surveys 3 (25.0)
A% Case reports, Narrative-literature reviews, Qualitative researches 0 (0.0)
Total 12 (100)

The sum of the percentages does not equal 100% because of rounding
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A 1z T2 g2t At Level 1, & e ¥ §2
A A= Level 2, @Y FAet B] F2H9] A= Level
3, /8 AFATe} 2ARAT= Level 4, AHEIAT=
Level 59] =0 = YERHATE Level2] @A} old
5 44 IA 52 RoRle As uRit). Eot tid
A4=9 YHEH d H7FE Y5l Physiotherapy
Evidence Database (PEDro) scaleZ ARE-sI3ATH
(Table 2). PEDro scale A&ejshEdol4] ZHA At
|E= 7120H 289 9¥/U4d Bde € A=Y 5
4ol A 52 BV 5 Atk 10389 S 7L
2 34 oot W W¥(poor) A& 2, 4~58L F5
Z(fair), 6~88L =2(good), 9~108L o}F =2
(excellent) A& £ZF9] B3lo 2 st Maher et
al., 2003).

Table 2. PEDro Scale

4. Xtz 24 H HA|

Az0| FAL Te 7SS AE ARt £4 =29
IR £, SA 1A, ofEHACIA B4, B
ol tis Bl g wE-g= AA[SFRATKTable 3, 4, 6).
ER AFE EIEY AEE AABP] A8 PICO
(Participants, Intervention, Comparison, Outcomes)
WS AREste] AR A5t Table 5). =9 ¢
& AEE FeEok= el PICO= 34 oA 34 %
H, 2, 23E AAZ R Hesty] o ARgET

(¢}

[tem

Author Total Level

1 2 3 4 5 6 7 8 9 10
Kang et al. (2018) Y N Y N N N Y Y Y Y 6 good
Kwon et al. (2021) Y N Y N N N Y Y Y Y 6 good
Kwon (2021) Y N Y N N N Y Y Y Y 6 good
Moon and Won (2016) Y N Y N N N Y Y Y Y 6 good
Moon and Won (2017) Y N Y N N N Y Y Y Y 6 good

PEDro: Physiotherapy Evidence Database

Item 1: Random allocation, Item 2: Concealed allocation, Item 3: Baseline comparability, Item4 : Blind subjects,
Item 5: Blind therapists, Item 6: Blind assessors, Item 7: Adequate follow-up, Item 8; Intention-to-treat analysis,
Item 9: Between-group comparisons, Item 10: Point estimates and variability

Table 3. Participation's Characteristics of The Included Studies W =12
Features n (%)
Adult 9 (75.0)
Age Pediatric 3 (25.0)
Total 12 (100)
Stroke 4 (33.3)
Mild Cognitive Impairment 2 (16.7)
Developmental Disorder 2 (16.7)
) Perimenopausal Women 1.3
Disease
Dementia 1(8.3)
Traumatic Brain Injury 1 (8.3)
Intellectual Disability 1(8.3)
Total 12 (100)
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Table 4. Cognitive Domains and Application Used for The Research

Cognitive domains Application
N M AV E R C P LT PR AP Name Implementation 10 Jable
Method
Fit Brains iOS
Cognition Trainer iOS
1 ®© @ @ e 6 0 ©
Memory Trainer iOS
Memory Free iOS
2 © 00 [ Brain Bodeum Android [
3 o O Brain Bodeum Android ]
i © @ 0 o ] ® Brain Doctor Other ()
5 @ @ ([} Menopause CognitionUp Android ()
Fit Brains iOS
6 @ @ Memory Free iOS
Hutos Math ON]
Fit Brains iOS
7 @ @ @ o 6 06 ¢ Cognition Trainer iOS
Numbre Pop iOS
8 ( Cat and Piano tiles Android [
Master of Memory .
(number, shape, fruit mode) 08
> & @ Matching cute ani-mals iOS
Memory free HON
10 @ [ Neuroworld Android [
1 to 50 iOS (]
1 @ @ Lumosity iOS [
Match Pair iOS
Memorado-moving ball iOS
12 @& @
Circles iOS

M: Memory, A: Attention, VP: Visual Perception, E: Executive Function, R: Reaction time, C: Calculation Ability,
P: Problem Solving Skill, LT: Logical thinking, PR: Perceptual Reasoning, AP: Auditory Perception
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29] H|5ZY] T OF 97 28(16.7%), Level 39] @Y
At v 52E9] A 2H(16.7%), Level 49] 7HEAEA
T7F 3H(25%)°IAtHTable 1). 1289] =& F T2+
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3] SA AR A= 157004 2 3082 28519
1, o A met YAkt B & A=A 2 8027t
A A= /[, A Sp= = 537 cHoE T EW
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254, 92 =9, A9 &, ARARE 5ol AU

o FrkE ol 7MY B2 W E ARE B
A 2197] AAKDigit Span Test; DST)2F Al S7] 4
ANTrail Making Test; TMT)& z}zF 7H, 4H o] &3
of|4 o] &=}t 7198 B7EE fls 7MY B2 WER
AREE et 221 9197] AAKDigit Span Test)
o} 3=y obs-8& I&8 A5 HAAHKorean-Wechsler
Intelligence Scale for Children; K-WISC)& Z¥Z+ 7
H, 339 ATS0A ARGE U AAZ B e 2=
1254 A7t HAHMotor-free Visual Perception
Test; MVPT)2} AR 2 e AAHDevelopmental Test
of Visual Perception; DTVP)7} 2t} 33, 23Ho]A] o]-&
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] AAKMini-Mental State Examination; MMSE)7}
54, ZETI2 QAR AHAMontreal Cognitive Assessment;
MoCA)7} 3H o= 71 Wol| AMGEItKHTable 06).
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Table 6. Outcome Measures Used for The Research (Include Duplicate)

Domain Outcome measures n (%)
DST (Digit Span Test) 7 (15.2)
TMT (Trail Making Test) 4 (8.7)
Stroop test 3 (6.5
Attention Finding hidden picture 1 2.2
CCTT (Children's Color Trails Test) 122
K-CWST (Korean-Color Word Stroop Test) 122
Block design 1 2.2
DST (Digit Span Test) 7 (15.2)
Memory K-WISC (Korean-Wechsler Intelligence Scale for Children) 3 (6.5)
Cognition S-K-BNT (Short-form Korean version Boston Naming Test) 1 2.2
SVLT-E (Seoul Verbal Learning Test-Eldery) 1.2
_ MVPT (Motor-free Visual Perception Test) 3 (6.5)
Pe(ici:llj;;) " prvp (Developmental Test of Visual Perception) 2 (4.3)
K-WISC (Korean-Wechsler Intelligence Scale for Children) 121
MMSE (Mini-Mental State Examination) 5 (10.9)
Cognitive MoCA (Montreal Cognitive Assessment) 3 (6.5
function LOTCA (Loewenstein Occupational Therapy Cognitive Assessment) 1 (2.2)
ECog (Everyday Cognition) 1 Q2.2
Total 46 (100.0)
Treatment VAS (Visual Analog Scale) 2 (22.2)
preference
K-IADL (Korean Instrumental Activities of Daily Living Scale) 1 (11.1)
ADL WeeFIM (Functional Independence Measure for children) 1 (111
K-MBI (Korean Modified Barthel Index) 1(11.1)
Other . . K-WHOQOL-BREF (Korean version of World Health Organisation
Quality of life ) ) ) 1 (11.1)
Quality of Life - Brief)
) PHQ9 (Patient health questionnaire-9) 1 (11.1)
Depression
BDI (Beck Depression Inventory) 1 (11.1)
Anxiety BAI (Beck Anxiety Inventory) 1 (11.1)
Total 9 (100.0)
V. 3 E A4 5%, A7 gy A8, 24 % WL 54 5
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Cheshire et al., 2022).
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Purpose: This study aimed to provide evidence supporting the use of cognitive rehabilitation
applications by systematically analyzing the targets, types, and effects of treatment in the cognitive
intervention literature based on domestic applications.

Methods: We searched for studies published between January 2010 and June 2023 in the DBpia,
e-article, RISS, and KISS databases. The search terms were (‘application’ OR ‘application’” OR
‘App’ OR ‘tablet’” OR ‘ipad’) AND (‘cognition’ OR ‘memory OR ‘attention’ OR ‘problem solving’
OR ‘executive function’). Finally, 12 studies were selected for the analysis.

Results: In the 12 selected papers, 5 randomized controlled trials were classified as qualitative
level 1. The participants were primarily adults (75%), and the most common disease was stroke
(33.3%). Memory and attention were the most frequently targeted cognitive domains, each in
10 studies each, followed by visual perception in 5 studies. Cognitive interventions using
applications showed significant improvements not only in cognitive function but also in activities
of daily living performance, quality of life, depression, anxiety, and treatment preferences.

Conclusion: This study confirmed that the application is a promising therapeutic tool to support
cognitive intervention. It is meaningful to provide information on the quality level, participants,
intervention method, and effectiveness of evidence-based interventions of cognitive rehabilitation

using applications.

Key words: Application, Cognitive intervention, Cognitive rehabilitation, Digital therapeutics,

Systematic review
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