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Figure 1. Study Flow Diagram
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Table 2. Statistical Heterogeneity

Study () T Q df p
G-CF 7 0.033 7.264 6 0.297
A&M 5 0.000 1.093 4 0.895
EF 5 0.195 8.886 4 0.064

A&M=Attention and Memory; EF=Executive Function; G-CF=General Cognitive Function

Study name Statistics for each study $td diff in means and 95% CI
Std diff Standard Lower Upper

in means error  Variance limit limit Z-Value p-Value

Adomaviciene et al. (2019) 0.734 0.345 0119 0058 1410 2129 0.033
Choi et al. (2014) 0.529 0.455 0207 -0383 1.421 1163  0.245
Farnia et al. (2016) 0.549 0.480 0231 -0392 1.491 1.144 0253
Maier et al. (2020) 0.000 0.366 0134 -0717 0717 0000 1.000
Oh etal. (2019) 0.153 0.361 0.131 -0555 0.862 0424 0671
Rogers et al. (2019) 1.327 0.483 0233 0381 2272 2743 0.006
Yang et al. (2018) 0.101 0.334 0111 -0553 0754 0302 0763

0.422 0.163 0027 0101 0742 2580 0.010

-1.00 -0.50
Favours Control Favours Experimental

Figure 2. Effect of Virtual Reality Intervention on General Cognitive Function

Study name Statistics for each study $Std diff in means and 95% €I

Std diff Standard Lower Upper

in means error Variance  limit limit Z-Value p-Value
Choi et al. (2014) 0.168 0.448 0.201 -0.710 1.046 0.375 0.707 i
Choi & Kwen (2020)  0.223 0.461 0.212 -0.680 1.127 0.485 0.628 L
Faria et al. (2016) 0.153 0.472 0223 -0.773 1.078 0.323 0.747
Maier et al. (2020) 0.046 0.366 0.134 -0672 0.763 0.125 0.801 F
Yang et al. (2018) 0.534 0.339 0.115 -0.131 1.199 1.575 0.115

0.249 0.182 0.033 -0.107 0.605 1.372 0.170 Q
-1.00 -0.50 0.00 0.50 1.00
Favours Control Favours Experimental

Figure 3. Effect of Virtual Reality Intervention on Attention and Memory

Aot I F AL 639, 2T 0ol A%5E 4 AP/ 5ERe] A a3

I 71 digt ada7] & 0.249095% CL A% 259 AFos & 5Hol AFHA
-0.107-0.605; p=0.170Z #2a337]5 B3, & o Aol Fofsh fiidate] FQ19S 148901, 1
e 33719 95% AlFFztel 02 Eﬁuﬁm Z A2 769, Q22 7290]3ith A7l

K<}
(00.05) AL} 2T 719] Aot BAHCE  thgh BfA7] & 0.666(95% CIL: 0.136-1.195;
FoJHIsHA] Rtch(Figure 3). p=0.014) 2.2 F7+an37]5 vy dckFigure 4).
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Study name

Std diff Standard

Statistics for each study

Lower Upper

Std diff in means and 95% CI

in means error  Variance limit limit Z-Value p-Value

Choi & Kwon (2020)  1.348 0.509 0259 0350 2345 2648 0.008 L —ﬂ
Faria et al. (2016) 0.052 0.471 0.222 -0.872 0976 0.110 0913
Heo et al. (2016) 0.599 0.264 0.070 0.082 1117 2269 0.023 .
Maier et al. (2020) 0.096 0.366 0.134 -0.622 0.814 0262 0.793 .
Rogers et al. (2019) 1.526 0.496 0.246 0.554 2499 3.075 0.002

0.666 0.270 0.073 0.136 1.195 2.462 0.014

-1.00 -0.50 0.00 0.50

Favours Control

Favours Experimental

Figure 4. Effect of Virtual Reality Intervention on Executive Function
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Study name

with study removed

Std diff in means (95% CI) with study removed

Standard Lower Upper
Point error  Variance limit limit Z-Value p-Value
Adomaviciene et al (2019)0 357 0183 0034 -0002 0716 1951 0051 B
Choi et al.(2014) 0.417 0.189 0036 0046 0787 2205 0.027 —_—TH—
Faria et al.(2016) 0415 0187 0035 0048 0782 2216 0.027 D 3 E—
Maier et al (2020) 0500 0174 0030 0158 0841 2869 0004
Oh et al.(2019) 0.480 0.188 0036 0.110 0849 2546 0.011
Rogers et al (2019) 0316 0155 0024 0013 0620 2043 0041
Yang et al.(2018) 0.496 0.184 0034 0135 0858 2693 0.007
0.422 0.163  0.027 0101 0742 258 0.010
-1.00 -0.50 0.00 0.50 1.00
Favours A Favours B
(A) General Cognitive Function
Study name Statistics with study removed Std diff in means (95% CI) with study removed
Standard Lower Upper
Point error Variance  limit limit Z-Value p-Value
Choi & Kwon(2020) 0.254 0.198 0039 -0133 0641 1285  0.199 g
Choi etal.(2014)  0.265 0199 0039 -0124 0654 1334 0182 g
Faria et al.(2016) 0.266 0.197 0.03¢ -0.120 0.651 1.352 0.176 .
Maier et al.(2020) 0316 0.209 0.044 -0.094 0.725 1.509 0.131 .
Yang etal.(2018) 0135 0215 0046 -0287 0556 0626 0531 L
0.249 0.182 0.033 -0107 0605 1372 0.170 “F"
-1.00 -0.50 0.00 0.50 1.00
Favours A Favours B
(B) Attention and Memory
Study name with study removed Std diff in means (95% CI) with study removed
Standard Lower Upper
Point error Variance  limit limit Z-Value p-Value
Choi & Kwon(2020) 0.533 0.285 0.081 -0.025 1.091 1.872  0.061 ]
Fariastal(2016)  0.801 0306 0094 0201 1400 2615 0.009 —
Heoetal.(2016)  0.714 0.393 0.154 -0.056 1.484  1.817  0.089 B
Maier et al.(2020)  0.828 0307 0094 0227 1429 2702  0.007 —I
Rogers et al.(2019) 0.489 0.250 0.062 0000 0979 1.960  0.050
0.666 0.270 0.073 0136 1.195 2462 0.014
-1.00 -0.50 0.00 0.50 1.00
Favours A Favours B
(C) Executive Function
Figure 6. Sensitivity Analysis of Outcome Subgroups
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Abstract

A Study on the Effect of Virtual Reality Intervention on Cognitive
Function in Individuals With Stroke Through Meta—analysis

Kwon, Jae Sung, Ph.D., O.T.

Dept. of Occupational Therapy, College of Health Science, Cheongju University, Professor

Objective : The purpose of this study was to verify the effect of virtual reality interventions (VRIs)
on cognitive function in individuals with stroke through a systematic literature review and
meta-analysis.

Methods : We reviewed randomized controlled trials (RCTs) the last 10 years using academic databases.
PubMed, MEDLINE, and CINAHL were used for international studies, and DBpia, KISS,
Kyoboscholar, and e-article were used for Korean studies. For the quantitative meta-analysis,
subgroups of outcomes were classified into general cognitive function (G-CF), attention and
memory (A&M), and executive function (EF).

Results : Nine RCTs were analyzed. The total number of participants was 271 (140 in the experimental
group). The effect size (Cohen’s @) was estimated using a random effects model. The effect sizes
of the outcome subgroups of were as follows: small to medium for G-CF (&=0.422; 95% CI:
0.101~0.742; p=0.010), small for A&M (c=0.249; 95% CI: -0.107~0.605; p=0.170), and medium for
EF (c£0.666; 95% CIL: 0.136~1.195; p=0.014).

Conclusion : Considering the various stimuli provided by the virtual environment and the results
from available research, virtual reality should be applied to interventions for integrated cognitive
functions. In addition, it would be appropriate to be used as an additional intervention to

traditional cognitive rehabilitation for stroke.

Keywords : Cognitive function, Meta-analysis, Stroke, Virtual reality
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