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204090li= 220%F 8, 2050900l= 3009 B W& A
03 otEcHNational Institute of Dementia, 2022).
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4 Agsd, 243} #Asdse, #4458 5 A
7159 Aot P&t AolE FIFITHCaselli et al.,

20006). Avfiol tigt A2 34 4eHE sk ot

AFEE Z83 QA A2 ZJvlieAte] 9] A%
I 7199 5 QA 715 I HEEE A 5
%S
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5
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Figure 1.

Flow Diagram for Study Selection

KCI: Korea Citation Index, KISS: Korean Studies Information Service System, RISS: Research Information Sharing Service
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s 1Ho] 4%

S0l A8 WA QA
6H(Byeon, 2019; Kang, 2016; Kim & Choi, 2019;
Lee et al., 2013; Lee et al., 2020; Yang & Kwak,
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al., 2019; Moon et al., 2014; Oliveira et al., 2021;

Padala et al., 2012; Park & Shin, 2016), 92 A&
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2% (Jelcic et al.

, 2014; Menengic et al., 2021), HA|

g A= 18(Moon & Park, 2020), 2% 1#H(0h
et al., 2020)2.2 4=} A=7t AFH Ao

30 olsh= 94,

30% olg~1417k o]3he 4¥elgo

o, 2BE AN Agkth EA ABAE FAA =AY
sEoR 7V oL, ANEA] ok B0 4ot

SYARA 18, AoINEA 18, 154} 19, A5
Ak 18, QAR PSR T o,

ofF] oo ABHAFTA

(Table 2).

Table 2. Experimental Group Intervention-related Characteristics

BE 34 ARstoct

No Type Intervention Time/Frequency/Duration Provider Setting
1 VR + Wii-Fit program: Consist of strength 30 min/5 session per PT Assisted
training, yoga, balance games weeks/8 wk living facility
* CELP: Basic training on memory strategies
for using mnemonics and learning 30 min/2 session per
2 CCT principles, and name/face association; P oT Hospital
o o weeks/6 wk
advanced memory training on application
of strategies to ADL
3 mw LSS: Contained lexical tasks aimed at 1 hr/2 session per =t Day care
enhancing semantic verbal processing weeks/3 mo center
* VREHAT: 20 tasks for exercise and
4 VR cognitive training, including window 20~30 mim/2 session per N/A Day care
clear, lighting off, ball break out, penalty weeks/8 wk center
kick, ADL kitchen task, etc.
* CoTras: Consist of visual perception
. ' . Vl_ . P pu 30 min/3 session per Convalescent
5 CCT training, attention training, memory OT .
. : ) o weeks/6 wk hospital
training, orientation training, etc.
6 VR * Wii Sports Resort: Consist of swords- 15 min/3 session per oT Rehabilitatio
manship, bowling, table tennis, frisbee weeks/8 wk n hospital
* Brain-Care: Included attention, concen-
tration, spatio-temporal, memory, 1 hr/2 session per Geriatric
7 CCT . . oT .
execution, language, calculation, sound weeks/12 wk hospital
perception
* CoTras: Included sequential language
recall memory training, association
y o g ! 30 min/4 session per Medical
8 CCT  memory recall training, language N/A o
e e weeks/12 wk institution
categorization memory training,
language integrated memory training
* Exergame training: Consisted of following
a route through a digital environment N/A/3 session per
9 VR while performing cognitive tasks targeting P N/A N/A
R . weeks/12 wk
response inhibition, task switching, and
processing speed
* CoTras-G: Matching relationships, pressing
buttons quickly, memorizing positions,
. qLucksy. . 1208 P _11 40 min/1 session per Nursing
10 CCT  rotating, remembering and erasing, N/A .
weeks/8 wk hospital

remembering sequence, responding to
sounds, making words, counting

A AA =33 A] 202349 A31E A4z T



Table 2. Experimental Group Intervention-related Characteristics

(Continued)

No Type Intervention Time/Frequency/Duration Provider Setting
* Cogrehab: Included basic training, memory . . .
.. . .. 30 min/2 session per Nursing

11 CCT  training, problem solving training, oT .

) o weeks/12 wk hospital
spatiotemporal training
* Digital RT: Consist of memory through 30 min/2 session per Day care

12 DR . . . . . Nurse

familiar visual and auditory stimuli weeks/4 wk center
* Dementia-care-robot integrated program:

13 Robot Consists of gymnastic, conversation, 30 min/2 session per Social Dementia
information provision, singing, religious weeks/6 wk worker  care center
activity, cognitive game, art activity

* Home-based telerehabilitation: Motor

14 TR . i o N/A/N/A/6 wk PT Home
cognitive dual task exercise training

15 VR Virtual reality-based cognitive stimulation: 45 min/2 session per CN Residential

Exercises depicting the IADL

weeks/2 mo care homes

ADL: activities of daily living, CCT: computerized cognitive training, CELP: computerized errorless learning-based
memory training program, CN: clinical neuropsychologist, CoTras: computerized cognitive training program,
CoTras-G: computerized cognitive training program-group, DR: digital reminiscence, LSS: lexical-semantic
stimulation, N/A: not applicable, OT: occupational therapist, PT: physical therapist, ST: speech therapist, TR:
telerehabilitation, VR: virtual reality, VREHAT: virtual reality cognitive rehabilitation training system

4. e 7T}

1) QX 7|s0 OXl= &1t37]

YAg AAE o] AR =] A 750l gt
AA &a371= 7t ARA7]1E Uedl= 0.30 (95%
confidence interval [95% CI] = 0.07~0.54)°]%11,
SAACE FootAtHz = 2.51, p = 0.01). A 7|5
of tigh B a7=7] AFEolA HAE FAE o83t
AR 72| o] A BAAE F=0% Q=722 p=
0.78)% o]&AJo] 2R £&F0 72 e TtHFigure 2).

2) 20| 0IXl= 237

A7t HE4E 4] 3K 92 WSk 89
FA4+E gk N 5 Uk oA Bag

o] 83t X7 -2l tigh AA ATV F7t
23715 Y= -0.71 (95% CI = -1.00~-0.43)°]
A1, EAFOE G5 THz = -4.87, p < 0.0001).
-2l digh Bt 7=V ﬂ%‘:row UAg AL ol&
g A= oA BAAE F =0% (Q=6.90, p=
0.449)2 o]d/o] &2 FoF UrE‘r‘*E}(Flgure 3).

3) ADLO| OJXl= &2t37]

HAd AE o]-&3F AZX 5] ADLA thgt A
aNg7l= S A9=71E YEdE 0.41 (95% CI
-0.31~1.14)°1%01, BAZCE Fo5tA] AUTHz
1.12, p = 0.26). ADLO] tigt Bt a337] AkEo)A
tAd AAE o83t A 1&4 olAY BAAE P =
72% (Q = 14.48, p { 0.01)& o|&Ao] F7+ A7=
el tH(Figure 4).

4) IADLOY DIX|= &at37]

OAd AAE o]-§3t AZH 79| IADLO] it A
N7 |E @2 a=71E WeERdh= 0.20 (95% CI
-0.21~0.62)°1301, SAXCE FOI5HA] EUTHz
0.96, p = 0.34). IADLO] thgt B+t Ba=7] AREolA
tA " AAEZ o] 83t P59 o]AA EARE P =
13% (Q = 4.58, p = 0.33)& W2 9] o]F o]
e tHFigure 5).

CUAE AAE o] 8-t AR =2 4] Aof| Hiet %A
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Experimental Control Standardised Mean

Study Total Mean SD Total Mean SD Difference SMD 95%-Cl Weight
group = VR

Padala et al. (2012) 11 -0.200 3.780 11 0.600 3.870 — -0.20 [-1.04;0.64] 8.0%
Moon et al. (2014) 15 2470 5530 15 -0.330 4.580 - 0.54 [-0.19;1.27] 10.6%
Oliveira et al. (2021) 10 1.200 6.910 7 -0.570 7.360 — & 0.24 [-0.73;1.21] 6.0%
Random effects model 36 33 _ 0.22 [-0.26; 0.70] 24.6%
Heterogeneity: 12=0%,1°=0, p =043

group = CCT

Lee et al. (2013) 6 2670 4.610 6 1.330 4.750 —_— T 0.26 [-0.87;1.40] 4.3%
Kang (2016) 156 2.620 8.780 15 -1.070 7.260 —m— 0.45 [-0.28;1.17] 10.7%
Yang & Kwak (2017) 10 2.400 3.270 10 -0.500 3.320 T——*— 0.84 [-0.08;1.77] 6.6%
Byeon (2019) 21 2.650 4.260 8 1.280 4.020 — 0.32 [-0.50; 1.14] 8.4%
Kim & Choi (2019) 16 0.750 1.740 16 -0.190 1.570 - 0.55 [-0.15;1.26] 11.2%
Lee et al. (2020) 10 1.900 4.530 10 2.900 3.130 —_—— -0.25 [-1.13;0.63] 7.3%
Random effects model 78 65 — 0.38 [0.04;0.72] 48.6%
Heterogeneity: 12=0%,1°=0, p =0.66

group =TR

Jelcic et al. (2014) 7 2.000 2650 10 2.000 2.000 — 0.00 [-0.97;097] 6.0%
Menengic et al. (2021) 10 3.300 3.230 8 -1.370 7.090 - 0.84 [-0.14,1.82] 5.9%
Random effects model 17 18 —_— 0.42 [-0.41;1.24] 11.9%
Heterogeneity: /2 = 31%, 1° = 0.1085, p = 0.23

group = DR

Moon & Park (2020) 22 1.650 3.960 19 1.280 3.630 —_— 0.10 [-0.52; 0.71] 14.9%
Random effects model 153 135 e 0.30 [0.07; 0.54] 100.0%
Heterogeneity: 12=0%, ©*=0, p =078

Test for subgroup differences: K:zx =0.83,df =3 (p = 0.84) -15-1-050 05 1 15

Figure 2. Forest Plot on Effects of Rehabilitation Using Digital Health on Cognition
CCT: computerized cognitive training, CI: confidence interval, DR: digital reminiscence, SD: standard deviation,
SMD: standardized mean difference, TR: telerehabilitation, VR: virtual reality

Experimental Control Standardised Mean
Study Total Mean SD Total Mean SD Difference SMD 95%-Cl Weight
group = CCT
Lee etal. (2013) 6 -1.500 1.020 6 2.000 4000 —————— -1.11 [-2.36; 0.14] 52%
Yang & Kwak (2017) 10 -0.100 5490 10 0.500 3.050 — -0.13 [-1.01; 0.75] 10.4%
Kim & Choi (2019) 16 -1.500 1.740 16 0.190 1.200 —a -1.10 [-1.85; -0.35] 14.1%
Random effects model 32 32 —_—— -0.76 [-1.43; -0.08] 29.7%
Heterogeneity: 12 = 35%, 12 = 0.1358, p = 0.21
group =VR
Moon et al. (2014) 15 -4.000 4500 15 1.670 4900 —F=—— -1.17 [-1.96; -0.39] 13.0%
Park & Shin (2016) 10 -4.000 8.160 10 -0.800 7.030 — -0.40 [-1.29; 0.48] 10.2%
Random effects model 25 25 -~ -0.82 [-1.57; -0.06] 23.2%
Heterogeneity: 12 = 39%, 12 = 0.1144, p = 0.20
group = DR
Moon & Park (2020) 20 -2.940 4170 20 -0.170 3.340 —a -0.72 [-1.36; -0.08] 19.0%
group = ROBOT
Oh et al. (2020) 22 -0.500 5460 19 1.400 5.400 — -0.34 [-0.96; 0.28] 20.4%
group = TR
Menengic et al. (2021) 10 -2.900 2.680 8 0.000 2160 ——+—— -1.12 [-2.14;,-0.10] 7.8%
Random effects model 109 104 < -0.71 [-1.00; -0.43] 100.0%
Heterogeneity: /2 = 0%, 1> = 0.0057, p = 0.44
Test for subgroup differences: xf =2.05,df =4 (p =0.73) -2 -1 0 1 2

Figure 3. Forest Plot on Effects of Rehabilitation Using Digital Health on Depression
CCT: computerized cognitive training, CI: confidence interval, DR: digital reminiscence, SD: standard deviation,
SMD: standardized mean difference, TR: telerehabilitation, VR: virtual reality

a337)= 1 AE71E YE= 0.31 (95% CI
-0.07~0.68)°1%1 1, BAKCE FOoHA] AUTHz
1.61, p = 0.11). 4k9] dof digt B+ a3t37] A&
A HAE IAE o835 &A= oA BAA=

P =3%(Q = 4.10, p = 0.39)2 22 $39] o]FAo]
et tH(Figure 6).
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Experimental Control Standardised Mean

Study Total Mean SD Total Mean SD Difference SMD 95%=Cl Weight
group = VR

Padala et al. (2012) 11 0.300 1470 11 -0.600 2.610 — 041 [-0.44;1.25] 20.3%
Karssemeijer etal. (2019) 34 -0.300 3.300 34 0.800 3.240 - -0.33 [-0.81;0.15] 25.0%
Random effects model 45 45 e -0.05 [-0.75; 0.66] 45.3%
Heterogeneity: I = 55%, 2= 0.1517, p = 0.14 :

group = CCT

Lee etal. (2013) 6 2.830 3.240 6 2500 4.120 —— 0.08 [-1.05;1.21] 16.7%
Kim & Choi (2019) 16 0.620 3.120 16 -0.310 2.720 <1(—’>f 0.31 [-0.39; 1.01] 22.3%
Random effects model 22 22 0.25 [-0.35; 0.84] 38.9%

Heterogeneity: 2= 0%, ©* =0, p=0.74

group=TR :

Menengic et al. (2021) 10 31.800 22.840 8 -7.429 7.280 ——— 210 [0.89;3.31] 15.8%
Random effects model 77 75 - 0.41 [-0.31; 1.14] 100.0%
Heterogeneity: 12 = 72%, 12 = 0.4913, p < 0.01 [ T

Test for subgroup differences: xg =9.38,df =2 (p <0.01) -3 -2 -1 0 1 2 3

Figure 4. Forest Plot on Effects of Rehabilitation Using Digital Health on Activities of Daily Living
CCT: computerized cognitive training, CI: confidence interval, SD: standard deviation, SMD: standardized mean
difference, TR: telerehabilitation, VR: virtual reality

Experimental Control Standardised Mean
Study Total Mean SD Total Mean SD Difference SMD 95%-Cl Weight
group = VR
Padala et al. (2012) 11 -0.900 3.780 11 0.700 3.900 -0.40 [-1.25;0.45] 19.2%
Oliveira et al. (2021) 10 -0.600 4.720 7 -0420 3510 ——mF—— -0.04 [-1.01;0.83] 15.5%
Random effects model 21 18 —_L -0.24 [-0.88; 0.39] 34.7%
Heterogeneity: 12=0%, =0, p =058
group = CCT
Lee et al. (2013) 6 2160 5.270 6 2500 4.980 -0.06 [-1.19;1.07] 11.8%
Kang (2016) 15 4.140 4110 15 2260 4.070 —T————— 045 [-0.28;1.17] 24.3%
Random effects model 21 21 ——— 0.30 [-0.31; 0.91] 36.1%

Heterogeneity: 1?=0%, ©° =0, p =046

group = ROBOT

Oh et al. (2020) 20 4.250 9.330 20 -1.050 6.860 ———=——— 0.63 [0.00;1.27] 29.2%
Random effects model 62 59 ﬁg—r 0.20 [-0.21; 0.62] 100.0%
Heterogeneity: 17 = 13%, 1% = 0.0487, p = 0.33

Test for subgroup differences: xg =3.73,df=2 (p = 0.15) -1 =05 0 0.5 1

Figure 5. Forest Plot on Effects of Rehabilitation Using Digital Health on Instrumental Activities of Daily Living
CCT: computerized cognitive training, CI: confidence interval, DR: digital reminiscence, SD: standard deviation,
SMD: standardized mean difference, TR: telerehabilitation, VR: virtual reality

Experimental Control Standardised Mean
Study Total Mean SD Total Mean SD Difference SMD 95%=Cl Weight
group = VR
Padala et al. (2012) 11 -0.600 3.080 11 -1.700 5.280 —‘; 0.24 [-0.59; 1.08] 18.3%
Park & Shin (2016) 10 3.400 5730 10 3.200 5.810 _— 0.03 [-0.84;0.91] 16.9%
Random effects model 21 21 <:> 0.14 [-0.46; 0.75] 35.3%
Heterogeneity: /> = 0%, t° =0, p = 0.73 :
group = CCT :
Lee etal. (2013) 15 1.000 3.310 15 0.070 3.160 —_— 0.28 [-0.44;1.00] 24.3%
Kim & Choi (2019) 16 5.880 7.940 16 -1.310 7.410 —=—— 091 [0.18;165] 235%
Lee et al. (2020) 10 2.900 6.330 10 3.900 5.750 — -0.16 [-1.04;0.72] 16.9%
Random effects model 41 4 —=— 0.38 [-0.21; 0.97] 64.7%
Heterogeneity: /2 = 44%, 1 = 0.1183, p = 0.17 g
Random effects model 62 62 == 0.31 [=0.07; 0.68] 100.0%
Heterogeneity: /1% = 3%, t° = 0.0143, p = 0.39 T T
Test for subgroup differences: ;ﬁ =0.29, df =1 (p = 0.59) -15-1-050 05 1 15

Figure 6. Forest Plot on Effects of Rehabilitation Using Digital Health on Quality of Life
CCT: computerized cognitive training, CI: confidence interval, SD: standard deviation, SMD: standardized mean
difference, VR: virtual reality
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Abstract

The Effect of Rehabilitation Using Digital Health on People With Dementia:
A Systematic Review and Meta Analysis

Hong, Seo-Jin", M.D., O.T., Lee, Jae-Shin", Ph.D, O.T.,
Kim, Hee™, Ph.D, O.T., Yoo, Doo-Han™, Ph.D, O.T.

"Dept. of Occupational Therapy, Konyang University, Master Degree
“"Dept. of Occupational Therapy, Konyang University, Professor
"Dept. of Occupational Therapy, Konyang University, Associate Professor

Objective: This study investigates previous reports confirming the effect of rehabilitation using
digital health on cognitive function, depression, activities of daily living (ADL), instrumental
activities of daily living (IADL), and quality of life in people with dementia.

Methods: Fifteen randomized controlled trials were selected among studies from January 2010
to May 2022. The quality of the published literature was assessed using Pedro scale. Additionally,
statistical analyses were performed using R version 4.2.0, and publication bias was investigated.

Results: The average Pedro scale score was 6.4 points. Of the 15 studies, six used computerized
cognitive rehabilitation, five used virtual reality intervention, two used telerehabilitation, one
used digital reminiscence and one was robot intervention. This meta-analysis revealed medium
effects on cognitive function (0.30, p = 0.01) and depression (-0.71, p < 0.0001) in people
with dementia that were statistically significant. However, there were no statistically significant
effects on ADL (0.41, p = 0.26), IADL (0.20, p = 0.34), or quality of life (0.31, p = 0.11).

Conclusion: Digital health rehabilitation improves cognitive function and depression in individuals
with dementia. Therefore, interventions using digital health will be useful for people with dementia,

reduced cognitive function, and depressive symptoms.

Key words: Dementia, Digital health, Meta analysis, Systematic review
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