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Convergence Effect of Virtual Reality Program on Activities of Daily
Living Ability in Stroke Patients
: Meta-Analysis
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Abstract This study was designed to test the convergence effectiveness of virtual reality programs for
patients with stroke by using meta-analysis. Based on the PICOS criteria, we searched domestic
literature and selected the final 9 studies in relation to ‘stroke’ and ‘virtual reality programs’. Evaluation
of the risk of bias in individual studies was conducted using evaluation tools according to the design
of each study. The effect size of the meta-analysis was calculated using CMA program. The mediating
effect analysis was conducted by sub-group analysis and meta-regression analysis. The overall effect
size of the virtual reality program on the activities of daily living ability was Hedges’s g=0.302(95% CI:
0.064~0.540), Therefore, virtual reality programs can increase the activities of daily living in stroke
patients and have a positive impact on the medical industry that the convergence of virtual reality

industry and healthcare industry.
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2.1.1 H3CHAK(Participants)
iy o]% 67hE o)A HEFES Ad w2 Fxjo|rt
2.1.2 =Xl(Intervention)

7MIEA T2 TS 7Hto 2 Ay ¢

2.1.3 H|u A (Comparisons)
54 EYAE Ex AR =T 283 3t iR

ol

2.1.4 Z1HOutcomes)

HE&EF EAolA F83 7HIEA TR A
PeEo| EAE SHLA A3 O P )
HAx]4(Modified barthel index; MBI), 7|53 =3 3
7HPFunctional independence measure; FIM)E Z3g}

stetet.

2.1.5 HFHA|(Study design)

F29] & HRAY] iz AU (Randomized
controlled trials; RCT & Non-Randomized
controlled trials; NRCT)Z ARdd} AL AAE AA|
3t =22 A=tk
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Table 1. Electronic databases

DB Web address
RISS http://www.riss.kr
KISS http://kiss.ksudy.com
KSI https://www.kstudy.com
National library http://www.nl.go.kr
Kl https://www.kci.go.kr
NDSL http://scholar.ndsl.kr

Record identified through database Record identified through other
searching sources
[n=175) (n=63)

Identification ]

)

Record identified through database
searching & reference review (n=238)

Duplicates removed
(n = 204)

Screening

Records screencd
(n=34)

Records excluded (n=17)
- Not relevant (n =8)
- Ineligible intervention
(n=9)

)

Full-text articles assessed
for eligibility
(n=17)

Eligibility

Full-text articles excluded,
with reasons (n = 8)
- Ineligible statistical
information (n=6)
- Review literature (n=2)

(

)

Studies included in
quantitative synthesis
(meta-analysis)
(n=9)

Included

(

Fig. 1. Flow chart of study selection

Aoz AgE 9He A5 SAHUE B4
2 3& 9 ERslo ARE It 9] A ¥t
EFEN T3 254 /NES Risk of Bias(RoB)%
F= AR5 RCT A7-= 671, Risk of Bias Assessment

tool for Non-randomized Studies(RoBANS) =75
ARESE NRCT A= 3700lth. 24 Ak79] &) HEd
AL ‘==(high), Fa(low), EZA(uncertain)'9

Al A E TR

2.4 KNEEN

E AFolA &a7|9 4L Comprehensive
meta-Analysis(CMA ver. 3.0) Z2T3& o]-&s}3ct,
3 Hedges's g& AXkSt] #EIME  BdAo]
(corrected standardized mean difference)®] A%
< AESiglon, 95% AlZgEs ALt BAE
o]&AX(heterogeneity) H71E a4 & IH(forest
plotZ E&stoich E3 24AW49] ot 15S EA45
1, RARHREAES Aol HEHIARES AAISH

3. 2
3.1 BAHY =20 I T}

2 A4 HF EAE 98 F RCT A+ 68y
NRCT 7+ 3#Ho| tfsf 2420 A 5
tHTable 2, 3 #al).

3.2 7kl TR0l L UEESO| HH| B

MR T8 Io] HEF ARloA WAL YA
59 §737]& Hedges's g=0.302(95% CI=0.064
~0.540)= Ueht 22 2719 237t Uehgon, 54
Hog {3t Rpol7} Sl AL R YERHTHp.05)(Fig.
2 ).

3.3 ZEHE oIIaEEN Zut

Q=0 AL 02208, shEA9 WA=
052002 k&7t a337]7F BS 3A YAt
T Ake] Q=1.217(df=1, p=0.270)2 EAH L& {9
314 gkt RCTY 7% 0.347, NRCTS] &3=719]
739 0.1742 Yt RCTHGONA &3t37|7F 34 Y
ERgoyt & Ak 7k9] Q=0.392(df=1, p=0.531)&
Rt Aoz Hol & ok 7tof|A avtH7]9] Aol= &
AZHoZ FolstA] ekgttHTable 4 ).
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Table 2. Methodological evaluation of RCT study using RoB tool

First Author szazde?wr;e Allocation Blinding of Blinding of outcome Incomplete
car ’ er?eration concealment participants assesment outcome
Y (seglecﬂon bias) (selection bias) (performance bias) (detection bias) (attrition bias)
Cho, 2018 low unclear low unclear low
Go, 2018 low low unclear low low
Hwang, 2019 high unclear unclear unclear low
Ji, 2016 low high unclear unclear low
Kim, 2013 low unclear low low low
Lee, 2013 high unclear unclear low low

Table 3. Methodological evaluation of NRCT study using RoBANS tool

First Author, Selection of Confounding Measurement of Bgﬂfc‘gﬁqg Incomplete Selective
year participants variables intervention outcome data reporting
assesment
Jeon, 2017 low low unclear unclear low low
Kim, 2015 low unclear low low low low
Lee, 2017 low high low low low low
Model statistics for each study Hedges's g and 95% CI
Hedges's Standard Lower Upper
g error Variance  limit limit Z-Value p-Value
Cho,2018 0.397 Combined 0.306 0094 0203 0998 1297 0195
Go, 2019 0136 Combined 0362 0131 0574 0845 0375 0708
Hwang, 2019 0.176 Combined 0.351 0123 0512 0864 0501 0616 ——
Jeon, 2017 0.161 K-MBI 0.411 0169 0644 0967 0393 0694 '
Ji, 2016 0.208 Combined 0.346 0120 -0470 0886 0601 0548 ——
Kim, 2013 1107 KMBI 0.383 0147 0356 1.857 2890 0004 —a—
Kim, 2015 0.057 FAM 0.396 0457 -0.719 0832 0144 088 —
Lee, 2013 0.169 K-MBI 0.338 0114 0493 083 0500 0617 —_——
Lee, 2017 0.326 K-MBI 0.431 0186 -0519 1.172 0.757 0.449 .
Fixed 0.302 0.121 0015 0064 0540 2490 0013 L
Random 0302 0121 0015 0064 0540 2490 0013 L=
2,00 -1.00 0.00 1.00 2.00
Favours A Favours B
Fig. 2. Forest plots for overall activities daily living after virtual reality program
Table 4. Results of sub—group analysis in publication type and study design
95% Cl Heterogeneity
Category Subgroup K Hedges's g
Lower Upper Q df p
Publication Journal 3 0.520 0.065 0.975
u o 1.217 1 0270
P Thesis 6 0.220 -0.059 0499
Stud NRCT 3 0.174 -0.292 0.640
uady 0.392 1 0531
design
RCT 6 0.347 0.071 0.623

*K=number of effect size; 95% Cl=95% confidence interval; Q=total variability; df=degree of freedom; NRCT= non-randomized controlled trial; RCT=
randomized controlled trial
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Appendix 1. Characteristics of primary studies included in the analysis

Characteristic Virtual reality based rehabilitation therapy Outcome
Effect | Publication Study
First author, year . ) . . .
size type design Exercise Duration | Session | Length
Exp. |Cont. b ADL
type (week) |(number)| (min)
Virtual reality training with
Cho, 2018 0.397 Thesis RCT 21 21 computerized 4 20 60 FIM
cognitive training
Virtual reality-based task K-MBI
Go, 2019 0.136 Thesis RCT 14 15 training group using 8 40 30 K=RNLI
a smart glove
Virtual reality-based task
Hwang, 2019 0.176 Thesis RCT 16 15 training group using 5 25 30 K-MBI
a smart glove
Virtual reality-based task
Jeon, 2017 0.161 Thesis NRCT 1 " training group using 4 20 30 K-MBI
visual feedback
Ji, 2016 0208 | Thesis RCT | 16 | 16 | Virtual reality training with 2 10 | 30 | ke
m-CIMT
Kim, 2013 1107 | Journal RCT | 15 | 15 Virtual reality training 6 18 30 K-MBI
using a Nintendo
Virtual reality-based task
Kim, 2015 0.057 Journal NRCT 13 1 training group 8 48 40 FIM
using a smart glove
Lee, 2013 0.169 | Thesis RCT | 15 | 19 Virtual reality training 4 20 | 30 | kw8l
using a rehabmaster
Lee, 2017 0326 | Joumal | NRCT | 10 | 10 Virtual reality training 6 18 | 30 | kw8l
using a biorescue

*ADL=Activities daily living; Cont.=Control group; Exp.=Experimental group; FIM=Functional independence measure; K-MBI=Korean-Modified barthel

index; K-RNLI=Korean Version of the Reintegration to Normal Living Index; m-CIMT=modified Constraint-induced movement therapy



