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Effects of Computer Based Virtual Reality Program on Clinical
Rehabilitation in Korea: A Meta-analysis
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Abstract  Meta-analysis was conducted to examine effects of computer based virtual reality on clinical
rehabilitation in Korea. The data were analyzed as the ICF categorizations. The papers used in this study were located
through domestic data search engines. The fifteen studies were selected among the studies published between
1995 and 2014. The PEDro score was used for qualitative assessment. The sample size and the average and
standard deviations of pre and post tests were analyzed through a meta-analysis. The PEDro scores of the
selected studies were 6 points higher and 338 participants were involved. The effect size of combined data was
1.030, activities and participation 1.120, sensory function 1.199 as indicated by a “large effect size” and the
effect size of mental function was 0.557 as indicated by a “medium effect size.” As a result, virtual reality
program as a adjunctive therapeutic methods has proven the effect. In particular, the effects were demonstrated
in activities and participation, sensory function. However there was no evidence of the effectiveness of mental function.
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Records identified through
databases: 180 studies

141 studies excluded

- Not medical rehabilitation setting
- Not experimental study

- Duplicated study

- No intervention

39 studies
23 studies excluded

+ PEDro score < 6
- No control group
- Short—term effect

16 studies

1 study excluded

+ Insufficient data

15 studies

[Fig. 1] Flow diagram of search strategy
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(Table 1) Characteristics of included studies
Exp / Age . Time of Outcome measure PEDro
No. Sy Dx Con (n) (M=SD) sl intervention (Classification) score
1 Kang cp 7 891+3.31 VR(Wii Fit) 50ms, 3 Ss GMFM(A&P), 7
(2011)[23] 7 10.20+3.01 Routine Activities for 6 weeks | K-TVPS-3(BFM), TIBS(BFS)
9 Ko et al. Back 15 4513572 PT+VR (Wii Sports) 30ms, 3 Ss S&F(BFS), Balance(BFS), 7
(2012)[24] Pain 15 45.27+5.48 PT for 8 weeks VAS(BFS), QoL(A&P)
Kim MCI 15 7870560 VR (DOT) 0ms. 3 Ss K-DRS(BFM),
5| @02(25) | Dem 5 . for 4 weeks Rey Kim-M(BEM), 7
O. ] 15 79.80+6.50 Simple VAA Ol weeks K-WAIS-M(BFM)
4 Kim CVA 8 54.00£10.80 CT+VR (Wii Fits) 30ms, 3 Ss BBS(BFS), TUG(A&P), 7
(2013)[26] 8 60.50+12.20 CT, BVS for 6 weeks 10mWT(A&P)
5 Kim et al. CVA 15 62.60+11.16 | UR+VR (Wii Sports) 30ms, 3 Ss FMA(A&P), ARAT(A&P), 3
(2013)[2] 15 61.66+10.05 UR for 6 weeks K-WMFT(A&P), MB(A&P)
Kim et al. . 8 43.75+4.68 PT+VR (Wii Sports) 30ms, 5 Ss . |
6 (2010)[27] CVA 6 51.67+10.50 PT for 5 weeks BBS(EBFS), MFT(A&P) 6
7 Kim et al. CVA 12 50.91+9.57 CT+VR (Wii Sports) 40ms, 3 Ss BBS(BFS), VOSPB(BFM), 7
(2011)[28] 12 57.25+14.63 CT for 12 weeks SIS(A&P)
Kim - 12 52.42%10.09 PT+VR (IREX) 30ms, 4 Ss . .
8 (2005)[26] VA 12 51.75+7.09 PT for 4 weeks BBS(BFS), 10mWT(A&P) 9
9 Song et al. SCI 11 53.72 PT+VR Locomat 20ms, 5 Ss TIBS(BFS), 10mWT(A&P), 7
N (2012)[12] ) 11 53.27 PT for 4 weeks 6MWT(A&P), MBI(A&P)
. - TM+VR .
. N . .
10 ?;“039‘;{33 CVA 18 62285714 (Playstation2) fi?‘%s er:kss BBS(BFS), TUG(A&P) 6
18 61.18+9.42 ™
11| 61181640 | PT+VR (Kinect) BBS(BFS), TUG(ALP)
u Lee CVA 1hr, 5 Ss 10mWT(AKP), GS(A&P), 5
(2014)[31] 1 69.27+11.62 PT for 6 weeks FMA(A&P), FIM(A&P),
MBI(A&P)
1 Lee DD 5 6.20£1.09 VR (Kinect Sports) 30ms, 3 Ss BOT-2(A&P), 6
(2012)[32] 5 6.20+1.64 oT for 7 weeks K-DTVP-2(BFM)
13 Lee Dem 10 72.10£5.90 CT+VR (Wii Sports) 30ms, 3 Ss MMSE-K(BFM), BBS(BFS), 3
(2011)[33] © 10 78.20£7.10 CT for 8 weeks FIM(A&P)
Tack 14 477141054 CT+VR (Wii Sports) 1hr, 3 Ss
14 (2011)[34] = 12 42.25+11.31 CT for 6 weeks MFRT(BFS), TST®BFS) 7
_ | Han et al. . 10 10.00£9.50 SE+VR (Wii Fits) 30ms, 3 Ss . .
B oo | P 10 10.00:8.90 SE for 12 weeks | TDSBFS), WeeFIMALP) 6

A&P: Activities and Participation, ARAT: Action Research Arm Test, BBS: Berg Balance Scale, BEM: Body Function-Mental Function, BFS:
Body Function-Sensory Function, BOT-2: Bruininks-Oserestky Test of Motor Proficiency-2, BVS: Body Vibratory Stimulation, Con: Control
Group, CP: Cerebral Palsy, CT: Conventional Therapy, CVA: Cerebrovascular Accident, DD: Developmental Disorder, Dem: Dementia, DOT:
Dementia Overcoming Training, Exp: Experimental Group, FIM: Functional Independence Measure, FMA: Fugl-Meyer Assessment, GMFM:
Gross Motor Functional Measurement, GS: Gait Speed, IREX: Interactive Rehabilitation and Exercise System, K-DRS: korean Dementia Rating
Scale, K-TVPS-3: Korean version of Test of Visual Perceptual Skills 3 Edition, K-WAIS-R: Korean Wechsler Adult Intelligence
Scale-Revised, K-WMFT: Korean Wolf Motror Function Test, MBI: Modified Barthel Index, MCI: Mild Cognitive Impairment, MFT: Manual
Function Test, MFRT: Modified Functional Reach Test, MMSE-K: Mini Mental Status Examination-Korean version, OT: Occupational
Therapy, PBS: Pediatric Balance Scale, PT: Physical Therapy, QoL: Quality of Life, Rey-Kim-M: Rey-Kim Memory Test, SCI: Spinal Cord
Injury, S&F: Strength and Flaxibility, SE: Strength Exercise, SIS: Stroke Impact Scale, BMWT: 6 Minutes Walking Test, Ss: Sessions, TIBS:
Tetrax Interactive Balance System, TM: Treadmill, 10mWT: 10m Walking Test, TST: T-Shirts Test, TUG: Timed Up and Go Test, UR:
Upper Rehabilitation, VAS: Visual Analog Scale, VOSPB: Visual Object and Space Perception Battery, VR: Virtual Reality, WeeFIM: Functional

Independence Measure for Children
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(Table 2) Statistical heterogeneity and effect size

Study(n) Effect size Q df P
Total | 15 R};ﬁ;iil ?Zﬁ 21699 | 14 | 0,085
A&P 13 Riﬁ;i‘in 1(1)3(2) 24305 | 12 | 0018
BFM 5 Riﬁ)‘in 8;; 0610 | 4 | 0962
BFS 12 RZLZi‘in ﬂég 27030 | 11 | 0.005

A&P: Activities and Participation, BFM: Body Function -Mental
Function, BFS: Body Function -Sensory Function
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Study name Statistics for each study
Std diff  Standard Lower Upper
in means error Variance limit limit ZValue p-Value
Kang (2011) 1.062 0577 0333 -0.068 2192 1.842  0.066
Ko et al. (2012) 0.855 0391 0153 0089 1620 2188  0.029
Kim (2002) 0361 0375 0140 -0373 1095 0963 0335 ' 1
Kim (2013) 2110 0639 0408 0857 3362 3301 0001
Kim et al (2013) 1210 0416 0173 0395 2025 2911 0004 =
Kim et al. (2010) 0.627 0.556 0310 -0464 1.717 1.126 0.260 -
Kim et al. (2011) 0.546 0418 0174 -0272 1365 1308  0.191 =
Kim (2005) 1.892 0491 0241 0929 285  3.851  0.000 +—u
Song (2012) 1.141 0474 0224 0212 2069 2408 0016
Shin et al. (2009)  1.058 0357 0128 0358 1758 2963  0.003
Lee (2014) 2267 0602 0363 1087 3448 3764  0.000
Lee (2012) 1.064 0.686 0471 -0.281 2408 1.550 0121
Lee (2011) 0.407 0454 0206 -0483 1296 089  0.370 =
Tack (2011) 1.618 0459 0211 0718 2518  3.525  0.000 — .
Han et al. (2010) 0.308 0450 0203 -0575 1.190 0.684  0.494 .
1.030 0152  0.023 0733 1327 6793  0.000 -
2.00 -1.00 0.00 1.00 2.00
[Fig. 2] Combined effect size of virtual reality
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Study name Statistics for each study
Std diff Standard Lower Upper
inmeans  error  Variance lmit  limit 2ZValue p-Value
Kang (2011) 1437 0600 0360 0262 2613 2397 0017 —
Koetal. (2012) 1.998 0447 0200 1121 2874 4469  0.000
Kim (2013) 1572 0574 0329 0448 2696 2740 0006 —_—l—
Kim etal. (2013) 1210 0416 0473 0395 2025 2911 0004 ¢
Kim et al. (2010) 0.299 0543 0295 -0766 1363 0550 0582 i
Kimetal. (2011) 0.521 0419 0175 -0300 1341 1243 0214 =
Kim (2005) 1.848 0488 0238 0892 2804 3789 0000 -
Song (2012) 1.308 0485 0236 0356 2250 2694 0007 -
Shinetal (2009) 0808 0347 0120 0128 1487 2330 0020 —_—T]—
Lee (2014) 2237 0607 0369 1047 3427 3684 0000 ———)
Lee (2012) 1508 0726 0528 0474 3022 2200 0028 —il—
Lee (2011) 0035 0447 0200 -0842 0911 0078 0938 D SE—
Han etal. (2010) 0417 0452 0204 -0469 1303 0922 0357 B
1120 0192 0037 0743 1497 5822 0000 -
-2.00 -1.00 0.00 1.00 2.00

[Fig. 4] Effect size of activity and participation outcomes
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[Fig. 51 Funnel plot for activity and participation outcomes
Statistics for each study

Std diff  Standard Lower Upper
inmeans  error  Variance limit  limit Z-Value p-Value

0.872 0565 0319 -0236 1979 1542 0123 .

0.361 0375 0140 -0373 1095 0963 0335 .

0.59%4 0417 0174 -0.224 1411 1423 0155 .

0.529 0643 0414 0732 1790 0823 0411 &

0616 0458 0209 -0281 1513 1345 0179 .

0.557 0208 0043 0151 0964 2685 0.007 ’

-2.00 -1.00 0.00 1.00 200

[Fig. 6] Effect sizes of mental function outcomes
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Study name Statistics for each study
Std diff  Standard Lower Upper
in means error Variance  limit limit ~ Z-Value p-Value
Kang (2011) 1302 0591 0349 0144 2459 2204 0028 {3
Ko et al. (2012) 0812 0380 0144 0067 1556 2137 0033 . 3 E—
Kim (2013) 3.185 0753 0567 1709 4661 4230 0000 —
Kim etal. (2010) 0.955 0569 0324 -0161 2071 1677 0094 '
Kim etal. (2011) 0.550 0416 0173 -0265 1365 1322  0.186 2
Kim (2005) 1936 0495 0245 0966 2905 3913  0.000 ——3
Song (2012) 0.640 0437 0191 -0216 1497 1465 0.143 -
Shin etal. (2009) 1.309 0367 0135 0589 2029 3563  0.000 i
Lee (2014) 2480 0567 0322 1368 3591 4373 0000 —
Lee (2011) 0.569 0456 0208 -0.325 1463 1248 0212 B
Tack (2011) 1618 0450 0211 0718 2518 3525  0.000 —_——
Han etal. (2010) 0.199 0448 0201 -0680 1078 0443 0657 W
1.199 0216 0047 0775 1622 5549 0000 .
-2.00 -1.00 0.00 1.00 2.00
[Fig. 81 Effect sizes of sensory function outcomes
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