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[ Abstract] Objective To explore the effects of virtual reality technology on motor function rehabilitation
nursing for children with cerebral palsy.Methods The databases of Web of Science, PubMed, Cochrane Li-
brary, Embase, VIP, CNKI, Wanfang, and CBM were searched for randomized controlled trials about the
effects of virtual reality technology on motor function rehabilitation nursing for children with cerebral pal-
sy.The retrieval time frame was from inception to April,2022.Two researchers appraised the quality of in-
volved literature using the risk of bias assessment tool-ROB 2. The RevMan 5.3 software was used for anal-
ysis.Results A total of 18 articles were involved, covering 662 children. The meta-analysis indicated that virtual
reality technology had a positive effect on gross motor function(assessed using GMFM-88) [SMD =0.61,
95%CI1(0.07,1.14) , P =0.03], balance function(intervention duration=12 weeks) [ SMD =0.91,95%CI
(0.51,1.31), P <C0.001],and 10-meter walking speed [ MD =0.14,95%CI (0.01,0.27), P =0.04 Jamong
children with cerebral palsy. However, the improvements in functional independence and 2-meter walking
speed were not statistically significant (P >>0.05). Conclusions  Virtual reality technology has positive
effects on improving the gross motor function, balance function, and 10-meter walking speed of children
with cerebral palsy. However, the effects on improving their functional independence and 2-meter walking
speed are not yet evident.More high-quality studies are required for further verification.
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Jung 25097,2021 e 5/5 VR %5 : Xbox Kinect £ 4t Gz 2l #4517 1) G y7 ik 6 8,40 min/W .3 W/ JH @
Atasavun 250107,2016 = H-JH 12/12 VR Y4 . Wii R4 Gz 3h ik 035 T Bk L ER &% 1) I[EERIS:S 12 8,30 min/d.2 /] @
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Jha 20137 ,2021 BN 19/19 VR %5 : Kinect & 48 CRUME X% -+ - i & U Y7 I[EERIS:S 6 /8,30 min/d.4 d/Jfl @O
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Urgen %207 ,2016 +HHE 15/15 VR 1% Wik 2 48 GO 3% 15897 1% 9 J#.45 min/d,2 d/Ji] @O
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Std. Mean Difference Std. Mean Difference

Study or Subgroup Mean SD _ Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Chen2013 842 1.7 13 81 8.8 14 9.7% 0.30 [-0.46, 1.08] ]
Jhaz021 889 7 19 B86.6 5.1 19 11.3% 0.37 [-0.27,1.01] ]
Johnston2011 889 7 19 86.6 5.1 19 11.3% 037 [0.27,1.01] =
Pin2019 52.9 461 9 53.92 8.86 9 7.8% -0.14 [-1.06, 0.79]
Swe2015 13546 37.27 15 13186 4998 15 10.2% 0.08 [-0.64, 0.80] ]
Urgen2016 96.05 243 15 90.92 5.04 15 9.3% 1.26 [0.47, 2.09]
Fhp2017 10426 61.22 43 11328 5763 48 151% -0.15[0.55, 0.25] =
FIFF[2020 95.78 812 21 86.25 7.36 22 111% 1.21 [0.55,1.86]
2p:t2021 116.87  14.24 41 10834 1386 4 14.4% 0.60 [0.16, 1.04]
Total (95% CI) 200 202 100.0% 0.42[0.09, 0.76]
Heterogeneity, Tau?= 0.15; Chi*= 20.49, df=8 (P = 0.009); F= 61% 2 0
Test for overall effect Z= 2.47 (P =0.01) #l
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1.1.2 GMFM-66
Chen2013 842 11.7 13 81 8.8 14 9.7% 0.30 [-0.46, 1.08) I
Johnston2011 8.9 7 14 86.6 51 19 11.3% 0.37 [-0.27,1.01] 1=
Fin2019 52.9 4.61 9 53.92 8.86 9 7.8% -0.14 [-1.06,0.79)] = e
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Subtotal (95% Cl) 56 57  39.0% 0.19 [-0.18, 0.56] R
Heterogeneity: Tau®= 0.00; Chi*=0.95, df= 3 (P = 0.81); F=0%
Test for overall effect Z=1.02 (P=0.31)
1.1.3 GMFM-88#il
Jha2021 889 7 19 86.6 51 19 11.3% 0.37 [-0.27,1.01) T
Urgen2016 96.05 243 16 98092 5.04 18 93% 1.26 [0.47, 2.05) —l
FLp2017 10426 6122 48 11328 5763 48 151% -0.15 [-0.55, 0.25] =
FIEF2020 95.78 812 21 86.25 736 22 111% 1.21 [0.55, 1.86] g -
BB 2021 116.87 1424 41 10834 1386 41 14.4% 0.60 [0.16, 1.04] i
Subtotal (95% CI) 144 145 61.0% 0.61[0.07, 1.14] e
Heterogeneity: Tau®= 0.28; Chi*=18.31, df= 4 (P = 0.001); F= 78%
Testfor overall eflect: Z=2.23 (P = 0.03)
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Test for overall effect: Z=2.47 (P = 0.01) HEITHRE R Fitden
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Atasavun2016 56575 045 12 5391 162 12 8.4% 1.49[0.57,2.472)
Cho2018 348 135 9 30.2 156 g 8.4% 0.29[-0.64,1.22) —
Jhaz021 437 59 19 40.4 5.5 19 11.6% 0.57 [-0.08,1.22) 3 T
Jung2021 478 476 5 358 1013 5 47% 1.37[-0.09, 2.83] B
Sajan2017 187 16.33 10 25 1771 10 8E8% -0.35[-1.24,053] S e[
Urgen2016 538 1.61 15 49.27 312 15 91% 1.78[0.91, 2.64] -
118,2016 4276 6.07 19 3812 8.25 16 11.2% 0.63[-0.05,1.32] = =
HEE019 30.07 1.04 23 2853 1.02 22 11.4% 1.47[0.80,213] —N
FIFFI2020 4587 6.72 21 39.54 8.36 22 11.9% 0.82[0.19,1.44] T—
R 2021 3859 489 41 3716 477 41 145% 0,51 [0.07, 0.85] ——
Total (95% CI) 174 171 100.0% 0.82 [0.45, 1.19] -
Heterogeneity: Tau®= 0.19; Chi*= 21 59, df= 9 (P = 0.01); F= 58% B3 9 ] B

Test for overall effect. Z= 4.38 (P < 0.0001)
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Std. Mean Difference Std. Mean Difference

Study or Subgrouy Mean SD __ Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
2.1.1 <12[

Cho2016 346 135 9 30.2 15.6 9  84% 0.29 [-0.64,1.22] ]
Jha2021 437 5.9 19 40.4 5.5 19 11.6% 0.57 [-0.08,1.22] T
Jung2021 47.8 476 5 358 1013 5 47% 1.37 [-0.09, 2.83] T
Sajan2017 18.7 1633 10 25 17.71 10 8.8% -0.35[-1.24, 053] -1
Urgen2016 538 1.61 15 4927 312 15 81% 1.78[0.91, 2.64]

Subtotal (95% CI) 58 58 42.6% 0.68 [-0.05, 1.42] i
Heterogeneity: Tau®= 0.47; Chi*= 13.08, df = 4 (P = 0.01); F= 3%

Test for overall effect Z=1.83 (P=0.07)

2.1.2 =12/

Atasavun2016 55.75 0.45 12 5391 1.62 12 84% 1.48[0.57, 2.42)

1812016 4276 6.07 18 3812 825 16 11.2% 0.63 [-0.05,1.32]

tHEEE2019 30.07 1.04 23 2853 1.02 22 11.4% 1.47[0.80,2.13]

FIF2020 4587 672 21 3954 8.36 22 11.9% 0.82[0.19,1.44]

8P| 2021 39.59 469 41 3716 477 41 145% 0.51 [0.07, 0.95]

Subtotal (95% CI) 116 113 57.4% 0.91[0.51, 1.31]

Heterogeneity: Tau®= 0.10; Chi*=7.88, df= 4 (P=0.10), F= 49%

Test for overall effect Z= 4.44 (P < 0.00001)

Total (95% CI) 174 171 100.0% 0.82[0.45, 1.19]

Heterogeneity: Tau®= 0.19; Chi*= 21.59, df= 9 (P=0.01); F= 58%

Test for averall effect Z= 4.38 (P < 0.0001)
Test for subaroun differences: Chif=0.29. di=1 (P=0.590. F=0%

s

RAsH (VREE A SR (e ST D

HEAESMRATFEHDR TS LBRNTAS R

Mean Difference Mean Difference

Study or Subgrou Mean SD__ Total _Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Acar2016 487 75 15 488 714 54.3% -220[7.44,3.04] ——

Jhaz2021 95.3 13 19 a0 144 19.6% 530342 1402 — =
Sahin2020 10308  15.04 30 10256  14.88 26.1% 0.50[7.07,8.07]

Total (95% CI) 64 64 100.0% -0.02[-3.89, 3.84]

Heterogeneity: Chi*= 2.11, df=2 (P = 0.35); F=5%

Testfor overall effect Z= 0.01 (P=0.99) ; .‘hﬂi[ll
Eoe RWAEMBAILENEMIETEILE
il (VREE D BHEAL (g kD Mean Difference Mean Difference
Study or Subgrouw Mean SD__ Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Cho2016 116.1 27.7 9 8a.9 50.8 9 433% 27.20(-10.60, 65.00)
Pin2019 62.49 29.7 2] 7001 31.82 9 56.7% -7.52[-35.96,2092
Total (95% Cl) 18 18 100.0% 7.51[-26.20, 41.23]

Heterogeneity: Tau®= 311.48; Chi*= 2.07, df=1 (P = 0.15); F= 52% f t t t f
Testfor overall effect Z= 0.44 (P = 0.66) 200 :Uﬂ =t i _.1[’ HFi \103 e
B7 RWASXHEA?2 mSTEEMNLLLE

3G (VR =D SR I Hirr ki) Mean Difference Mean Difference
Study or Subarouj Mean SD__ Total _Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Cho2016 0.8 0.2 9 07 0.4 9 204% 0.20[-0.08, 049 i
Swe2015 1.08 0.35 15 0.498 0.3 15 32.0% 010[-013,033] i i
Tarakci2016 0.91 0.3 16 0.77 0.23 15 476% 0.14[-0.05 033 T
Total (95% CI) 39 39 100.0% 0.14[0.01, 0.27] >
Heterogeneity: Chi*= 0.27, df= 2 (P= 0.87);F=0% I1 + + +

£

Testfor averall effect. Z= 2.07 (P =0.04)
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