T

February 2024,41(2)
Mil Nurs

e« 79 o

L] g;% ‘Lﬂi L]

EMALHEARENAETRERRE PN AR

BRI E ok AR T BT AR, E A U150, A A
(LEREMK SRR S — B R #3, % 100016:2. K EA K2 HE S —EE 120 P
B.EREMKFEWES —ER &I

SRR TR BOR L AH 1T L NEBRE
WUA & BB . 7E3d 22 30 4F L, UL A B 5 0 P R
ARG B 3 APl A 1 AN EHEZ R
YT REEIRYT XL P B B T G
AT DA 080 AL P i i 958 o 8 5 O L 3 i L
PR 7t T O B AT SRR T B AR N R,
HEFAPLSE (virtual reality, VR) £ AR DL T8 ML by 3%
a5 5 N TR e AL B BN B Z R ER
AR RS I PRI 2 E R Z A S L E
KRB ARR . VR R ENIEZ Y T
Tk Z— IR B AT T LA B e e A v
T AR BB AE AR T T A BD & 1Y CHE LI 58 5 ATk
IS il & % AT s &l (20222026 4F) )t 5 31 55
T B B o 00 S A R A B A g s v 9 b
PR A ST VR F AR 34 L VR TE LA B 8% 950K
R T 3 s 3E OB L T s RR RO R O 2
L B T %) Pk R A R R L) R 3R I R B2 A
UE LY B 5 s e I rh gt — 2D 4 ) N TR B R 4R
5%,

1 #i

VR FARBYE AT LA ] 20 42 60 48, o
#E i Morton Heilig KBl T —EZH & VR A
SAE B ) £ 38 5 BRI R 48 Sensorama®!,
“virtual reality”—im7E 1987 4E#E k& B . VR
A HFAE B Burdea 55 ME 5 0 22 8L 31 immersion
(PTIEM) .interaction (32 H. M) Fl imagination (#4 48
) Ui PETs P B b T R A B A —Fh Bl
HBE Y R 5 32 TR AR P A] LG i A% R S IR A
SEIAEE AT AHLAS H. ;#6284 FH P T DR
FE HE P00 PR35 v AT B80T R X B S R AR R AT 0

[ BHEI] 2023-03-19 (1B BH#I] 2024-01-11
(HE&TmB] ®ARHALR 2021 4F B R fl B 45 8 & 5 0F &
Wi H (CSTC2021jscx-gksb-N0021) 5 T PR 17 #1025 i i Hh X %L
IR 28 B R BB 0 H (KJCX2020018) 5 8 K EERBL K 2
WEoE A& OH & 2 L I ki R (YJSZHYX202206,
ZHYX202128)

[EE®AN] PRI A, £, B K. 023-89012206
[EIE1EHE] B, HIE.023-89012206

X AR HATHE

2 VREAREIABRERESEHHNAIR
2.1 BAHF

2.1.1 X T s WUN BB LA

R U L B B WD RN Bl 2 SR ) — A 9R
EE . ST % B (range of motion, ROM) 2 - ff
RATTIRE R T E A b L 8 T TR T ) RN W

FRUIN AEHE A AR S5 A A5 2 Wi R 1 Y e T 32 18
T HZ — HI e e gAY, s E R
VR $4% G2 (4 ) BT Al 5 A6 S A i i X8 =X an
i ek 3k Az 2 Bl T e ke 45 i R 48 0T R L AT
fli ROM., 2 8631E , 1% 35 A X 12 1 251 358 95 i A 1 1
P HE W ROM P48 B A 858 & A &0 H Fnnf
HEPED,

2.1.2 e BRAING WA EERASRER™
qL B HEAETEIIRE . 5 8 AN R RE L H
Prog R R UIAH 2 L BR A U 254 45 4 3h Il
SRR E 3 I k. BE 08 D 92 9% e EE R, B IR AR R AR
JEUH VR 5 ARGE 3 W A I AR B AT 55 S
75 G SR TR RE 7 IR B R AR L A LIRS B
MRS N R AR AE T B i T B, B TR BHIRA 25
Ab VR 8 Bl (%) B 52 I 5 35 A% 5 1 O O e 42 v R
FAEB R 2% 8R FN s HLE Y SRR, R AY SCERE 35 R
JE LR, T 2 RS R BRI VR i B R &2 I 25
TE NP B % e 52 b I RIOR .

2.1.3  MRACE R B I PRI LR B R L
SR Z —  HAE PR IS AL 45 25 ) AR 25 T I, Horp
B2 B AR W BIR YT  HOE O A R
HE, ERIELGY T BB 2% F B, VR AR EK
o A S R RV G S e A 1 L AT
TRAEE . BAMRHESL, 38 B VR 7RI
BRI R O W RBORE TG R A W AR TR 3¢
B3 VR FE SO IR B 5 A ROR 5 A% SR A
oL, RS B 1, 58 B3 VIR AT AR S — b e 28 7k o
BACHE R B F B, DLGZ Ff A8 M UL 1A o 5 5 0 BB
PR 5 0 B PR B



. 80

ZEFAPH 2024 4F 1 H,41(2)

2.2 ERAABE —IEFESHUT NIESE R
DIRE V- P A A 5 T I EAL T VR TE B RHE
5P RO A R B B BRSO VR TR 18 Fi
PRI MR e 51 0E o A i L B R T ) SRR,
[Fi] Fsf 3 B AT A A 2 XU P DG 1 4 TR O T 48 LRI A
XA A BT ARNASRSE T, A
MG AL S0 B2 T Y PEAN A T sk, B,
AL TR VR ZENLA B RS R A T iyaE A
BE R FTE RGN VR 7R 200 B2 10 A9 520
2.3 mRAF% HEP VR REME M, i H
# VR FIILIA 8006 b HR B BE 4 N B X R 3
HATIB ST T . N HTHT, BE 4N BT IO Al A A
BELAE B BB S R @ AR SR AE s IR I, 38 75 HEBR
A& G s g, IR AR AR A BRI AR R LTS B e
FiV O g 45 3R 3k B 5 3 A SRR D R . AE N A R
B N BYRT AR AR Y LA 3R BRI R A
SR QR I O R AR AR LS B ML
RO REE B s, tLAh, N R E AT B A AL
FLEGh A 3z B e i B ) 5 i )L, I 4R R K
KB R IE I iR G T % .

2.3.1 Kinect 2% Kinect 24 H B FHF 5 ALK
AL Y, Kineet f£JE 48 B A 1H 50
ST FGE G N R A5 2 T D RE L H: B R R
B AL B A PR & 52 4 R B Ok, A P S i 4
PEFNTE GBS AT IAA A5 ST BEAT i B B
PR F8 3 T 5 A P G A 2 4% o Y A 32 3 i B
B S ER R &k — iR DY T R
BB AR L B B SR ORI A B SRR
FARE R E RV B 5 R OB S B — B AR e S
gy NI 51 5 S AT IE W A R I,

2.3.2  Nintendo Wii 2% M T Kinect, Wii
VLA AB 15 By 7 7 2B MR TR 32 3l 15 ik
4 . Nintendo Wii & & HF Wii Sports DA &
Wii Fit 4, Wii Sports $24E T RER Bk R EK =
IRRBRFN 2L 5 Fpig dh, i Wit Fit W T 8B 5 Uik
RIS AL 4G F AL UL 7 5 I 2 T A XK R A AR
ig B U AN il R, R A T i AR b
AT R ER O 1 A2 Ak PR ) A% R A T 5 AR 9 58 ek
72 iU 7 A T R DL 8 1 A A [ B A o T AR a2
Bl RIS ER A Bt 5 T A A AR (145 583 7E R U
PRBE 32 1A 55 5 3 T B S AR TS i 42K Bl
WiH,

2.3.3 HEMLZA% 5 Kinect 15K 30 1E# 12K 7,
L0 VR R g8 5 = T A A RN T a8 0 TR AR
5, M40, Oculus Rift 18 3 45 5 1 Sk 58 IR B¢ L & R
i AL T IR D B T 0 R B R A A (H A5 AR

H BE S TE R 40 A B b I 2 b R AT % R A I
WBEAAT AL P 25 > DL TR 25 2 550 L BRIk
Hh B — S H A B VR R GE W 7E WL B 85 R 52
AT TR . VRRS S — il 4 i i A F S5 I 1 4
EAMMARE T KN ERZRE R, H#AE R T
VESG FUH P 8 3l B 0 20 8 454 51 AR o T 7 Je
IR RITT R TR | R R R, O 38 S R A
WO U LS5 5 A A T R A 21 Al i
5 A SR R A5 A T DA BT SR T R, B
PRUB AR A IR A P2 EELZME R,
ARG HENE RSB T2

3 VRERENRNEREFRREPHEARR

3.1 BAMERMG.HBRAERELETR VRER
F e iz ghds T WG Wz 31 B0 Y 37 B 90 98 2 K 5E
Y5t AT T BT N B b A A TR A
RITHYELLME . Anton SF W IFSE SR, A HEOC T
B AR R T Kineet I REE R R
A5 v T Tl R R AR B 1 1) i, BB R i gl AR
S H O 3D R ML B ZE I8 5 M R T
Ui %) R AUk B 3 AT X L [R] B 36 97 0l AT D) i AR
I NPT A AR R RO N R R R R A T R
A, Zhao ZEL ¥ Kinect 1R M I 2 88 0 A0 45 &
Wit T M B RE RS, BTE N2 BT & ik
A (total knee arthroplasty, TKA) 3 $#2 ALK i 4 |
i 2 RV 1Y) 5K B B R P B IR 45 SR R WTZ R &5
REME T SE ML PP A TKA B E KR &I 3 i i FEL
i, P, A B A B DL R R AR A A0 A 1Y
I T VR 9 58 B2 G 72 e 52 FTRE J2 oK ok 1Yy — > BF
SEI7 ) AR Tk — 2D AR R R AE 2 B R
et

3.2 AREARKS.RHEEFRET HuMHREE
B VR HARTE B K3 2 B 7 i e ) AL O
RIS AT TR . Su™ KB, 5 X R4 TKA &
# (101.36°) AH Lb . 92 96 4 75 275 4t B B0 423 X b 7
%% 2l B 1A DL AR AT 4 Jal BRE B 05, AT W 3 A
TSP A B (109.28%)  AH W 5T 9 T
BHEAY A 6 d. Yoon 2877 LA 30 fl TKA Z4F B #H
FWETEXS G R g AR A VR IR A G
By LLE T B A 0k 2 45 7 e ik, 5 SRR L SR A
AR 0 2 A e A V- 4 L 3 2V A R OC Y 2 RE D T
oA W) i i 0 2 A 3 25 - A O T Y ek
K. Yalfani Z28 i ] HTC Vive 2 48 % 2 4F 12
T B 64T T 3 R/ JE .30 min/ IR B 8 T, &
WA 8 FR) T RIS R 5 B I REA R T
U L — AR T RS L B T AR R, H



ZEg g
February 2024,41(2)
Mil Nurs

.« 8]

BHRZEFEM 4R LT VR BB 167X ROM
R T B O N O T RRRE 3R 9T A X S AT
Mg A WA R PR A R T Bl B L O Al
RE SIS Th RN i, VR M TG R R4
W VAT AE AR B R A i, 75 B KRR A 8 Jo 2 14 B L
X R AT B IE

3.3 mBEREE Ao EgR REHLT
VR 4] 7= A 45 5 18 FH Y B0 DI BL I i R 58 2 T
A B 48 . VR HR 7] RE K F 40 BlOE B X
— B ol A O AR R L T i A U AR
TR F AP b, 9ok 20 J8 38 X 19 & . Cetin
ARG AL S R SR R BE AL A VR RS 3
P 22 4. VR 4R K VR AR 5% 7K 55 1 v 3 55
FIH: 5L 4% 3t 1) 38 54 19 ] 1 38 BE 52 )80 #9358 (19 375 3, &
it 8 JH L3 W/ JE IR )R L B gE R BN A VR Af
L 18 M S SR SR I AR A BT R S O
T3 — 5 T, VIR TR BE Y AR AT RE 0 3L ORI Y e b
Hxk, BLAEEDIRI, I 8 K VRIBITA
AT LA AR A 9 500 B 38 AT L2 o4 3 8 0 %o 3% B L 4
MEH W T, R4, BRrA R IES T VR
TE L PR B 5 5 i R85 95 8 i D B A T L fHLR
ZH AT T I R SR PR A LT R
WIRBOR B . I Ah L oA S 3R AT DL XA [R] 3 007 9%
IR % vk 1 A5 SR JR TE E — 2B e

3.4 AR FSEAR BRI BT EENA
R G L BRI R A2 B A A R E Y
VR H A 5 8 P i 3K L B At R 5 1R S IE T
il 25 75 SAE 035 38 SR M 5 T Kk ¥ AR A
Lin 23 57 Hot Plus R 884 I 5637 15 637 %
S ) 4 FE T VR B BB R e )k B A2
ARG T BRI SRR B R
3 O B L B A U SR R AT, R 9T N DL AR AR AR I O
E T U B BB E A2 LB W 6 B At A TR
W] S i AT 4 5 SR BB T O 2R O
(100 %) & FAE G iR 97 18 sl X BRAL (93 %), 4
oAb T 1A A A R T R G5, RR R A8 S B M AR
F B 1 0 DL B et ) M AN UA B T R
TR S (At T4 20 2 50k 38 T DA (6 Al AT 58 A
e E A B4 .

4 VREANATIMABHREFNEKESREE

VR AT LA B i 0 B A2 2 o Hh i
Z kb SEMIRAFAE—E R Rk . & . h TS bRz
M VR R GG ROR 22 18] Y SE 3R 5 i BX 52 4 55
AN RSB BR T VR BT R 2R A R VR
PR B B RR S . ok, A H 2 il A fig
JE VT UL A 0 5 A S O HH A 1 1 0

MG Ay 2K Bl R 2 5. B & i 1k
B ILIR A SR T L SR R HOR AR 5™ i 1Y
KA BT A 5. BEE AR AR, B A
TEAL T H AR AT BB 22 DX Ry 2 > FHA RO BE ) T e i
B A S AR IR . 5 R L BILAE AR S BN
PLTT R R CBRER AR B0 5 500 B A 2 R R ] Y 4
VRS IR0 . SR BEAT 10 1 M 0 xR A e %
1o AR N /Y ol = T 1) 28 4 N0 — H iR R
BB % . Rkl LUZE 5 84 AR AR B0
PURFIE RIS RS 64T VR R e iy I8 B 5 & JF R %
TR VR RGE. 9 2 4R LA B s 0 (B e it 4
ARSHEH

5 NG

BT VR IHRRE sl 7 HAE B R 5B
WY TR BE Rl FT RS 1 1% 2 B 52 4 LA =X 1) I i) 0
PHER A 75 5 = UL P B B S8 2 a8 SO | 22
PRI 0 ) RER S A D i J B B R B L H
WA WFHFIESE M A — B0 R T il VR #OR 87 Kk
A, e R, & AK Fl DI ] DL — 25 5 iE
T3 ZE Bk P R R B0 BB A I R S O 4
(k82 M ST BOAR s LD B B 0 5 e 52 4 3
d0i:10.3969/.issn.2097-1826.2024.02.018

[FESZES] R47-05 [cEtFRIREG)] A
[XEHS] 2097-1826(2024)02-0079-04

[ &% 30kl

[1] CIEZA A,CAUSEY K,KAMENOV K,et al.Global estimates of
the need for rehabilitation based on the global burden of disease
study 2019:a systematic analysis for the global burden of disease
study 2019[ J].Lancet,2020,396(10267) :2006-2017.

[2] CHEN N,FONG DY T.WONG ] Y H.Secular trends in mus-
culoskeletal rehabilitation needs in 191 countries and territories
from 1990 to 2019[J/OL].[2023-12-17 ]. https://jamanetwork.
com/journals/jamanetworkopen/fullarticle/2788217. DOI. 10.
1001/jamanetworkopen.2021.44198.

[3] ZHANG Z Y. TIAN L, HE K, et al.Digital rehabilitation pro-
grams improve therapeutic exercise adherence for patients with
musculoskeletal conditions:a systematic review with meta-anal-
ysis[J].] Orthop Sports Phys Ther,2022,52(11) :726-739.

[4] B . b A A v B 30 3 90 B R R SR B 5« Iml it 5 e 2R () . Rk 2
HHBFIT . 2020,38(5) :20-26.

(5] 55 Be. Tolk Fifs BAL AR BOB 8 SCAb ik e i = 5 # B A8
Ji ERARE BRI T B R CE IS 547 i RS & AT 3h
PR (2022—2026 4F) ) (43 A1 EB/OLJ.[2023-02-13 ]. http: //
www.gov.cn/zhengce/zhengeeku/2022-11/01/content_5723273.
htm.

[6] BURDEA G C,COIFFET P.Virtual reality technology[ M].New
York:John Wiley & Sons,2003;3-7.

[7] BERKMAN M I History of virtual reality[ M]. Cham: Springer



.« 82

ZEFAPH 2024 4F 1 H,41(2)

International Publishing,2018:1-9.

[8] GOMEZ-GALAN M,PEREZ-ALONSO ], CALLEJON-FERRE
A J, et al. Musculoskeletal disorders: OWAS review [ ]]. Ind
Health,2017,55(4) :314-337.

[o] sk 3CuE. #es , JA & ¥, 55 2 F Azure Kinect B %38 B 19 Jji 5C 15
s B B J7 kLT b BB e 5 52k, 2022, 28(8) £ 981-
988.

[10JGUMAA M,KHAIRELDIN A,REHAN YOUSSEF A. Validity
and reliability of interactive virtual reality in assessing the mus-
culoskeletal system:a systematic review[ ]].Curr Rev Musculo-
skelet Med,2021,14(2) :130-144.

[11JMINETTO M A, GIANNINI A, MCCONNELL R, et al.Com-
mon musculoskeletal disorders in the elderly: the star triad[ ]/
OL7. [2023-12-17]. https: //www. mdpi. com/2077-0383/9/4/
1216.D0OI1:10.1007/s12178-021-09696-6.

[12]LEWIS R.GOMEZ ALVAREZ C B,RAYMAN M, et al.Strate-
gies for optimising musculoskeletal health in the 21st century[ ]/
OL]. [ 2023-12-17 ]. https://bmcemusculoskeletdisord. biomed-
central.com/articles/10.1186/s12891-019-2510-7.DO1:10.1186/
s12891-019-2510-7.

[13JLINH T,LI Y I,HU W P,et al. A scoping review of the efficacy
of virtual reality and exergaming on patients of musculoskeletal
system disorder[ J/OL].[2023-12-17].https://www.mdpi.com/
2077-0383/8/6/791.D0OT1:10.3390/jem8060791.

[14]ZERNICKE J,KEDOR C.,MULLER A,et al. A prospective pilot
study to evaluate an animated home-based physical exercise pro-
gram as a treatment option for patients with rheumatoid arthri-
tis [ J/OL J. [ 2023-12-17 ]. https://bmemusculoskeletdisord.
biomedcentral. com/articles/10. 1186/s12891-016-1208-3. DOI:
10.1186/s12891-016-1208-3.

[15]BRADY N.MCVEIGH ] G,MCCREESH K. et al.Exploring the
effectiveness of immersive virtual reality interventions in the
management of musculoskeletal pain:a state-of-the-art review
[JJ.Phys Ther Rev,2021,26(4):262-275.

[16 ]JKANTHA P,LIN J J,HSU W L.The effects of interactive vir-
tual reality in patients with chronic musculoskeletal disorders:a
systematic review and meta-analysis[ J ].Games Health J,2023.
12(1).1-12.

[17JGUMAA M, YOUSSEF A R.Is virtual reality effective in ortho-
pedic rehabilitation? a systematic review and meta-analysis[ ] ].
Phys Ther,2019,99(10) :1304-1325.

[18](:ER(/)N] C,SUNNY M S H,.BRAHMI B, et al.A novel multi-
modal teleoperation of a humanoid assistive robot with real-time
motion mimic[ J/OLJ.[2023-12-17]. https://www. mdpi. com/
2072-666X/14/2/461.D0OT1:10.3390/mil14020461.

C19JZ sk s, T8, IR ¥, A5 R S S BORAE ICU £ F0E /% T i
B (D). AR f B K, 2021,56(8) 1 1255-1260.

C200EAl & AR I AN, 55 R 40030 52 B R 75 92 2 70 i 0 A6 LB 52 47
B 1o FH R R L) ] A B B 5K, 2021, 38(9) 1 64-66, 74.

[21]JCHEN G B,LIN C W,HUANG H Y.et al.Using virtual reality-
based rehabilitation in sarcopenic older adults in rural health care
facilities—a quasi-experimental study [ J].] Aging Phys Act,
2021,29(5) :866-877.

[22]FASCIO E, VITALE J A,SIRTORI P, et al.Early virtual-real-

ity-based home rehabilitation after total hip arthroplasty:a ran-
domized controlled trial [ J/OL]. [2023-12-17]. https://www.
mdpi.com/2077-0383/11/7/1766.D0O1:10.3390/jem11071766.

[23]JANTON D,NELSON M,RUSSELL T,et al. Validation of a ki-
nect-based telerehabilitation system with total hip replacement
patients[ J].] Telemed Telecare,2016,22(3):192-197.

[24]ZHAO W,YANG S,LUO X.Towards rehabilitation at home af-
ter total knee replacement[ ] ]. Tsinghua Sci Technol, 2021, 26
(6):791-799.

[25 AT, h 2625, 45 M 400 90 52 B R % JBE A Ty il e i 28 & i
FMESE TR RGN [T ] 4 d 41, 2022,39(9) 1 65-69.

[26]SU C H.Developing and evaluating effectiveness of 3D game-
based rehabilitation system for total knee replacement rehabili-
tation patients[ J |. Multimed Tools Appl, 2016,75(16);:10037-
10057.

[27]YOON S,SON H.Effects of full immersion virtual reality train-
ing on balance and knee function in total knee replacement pa-
tients:a randomized controlled study[J/OLJ.[2023-12-17]. ht-
tps://worldscientific. com/doi/epdf/10. 1142/S0219519420400
072.D0OT1:10.1142/S0219519420400072.

[28]YALFANI A,ABEDI M,RAEISI Z.Effects of an 8-week virtual
reality training program on pain, fall risk, and quality of life in
elderly women with chronic low back pain:double-blind random-
ized clinical trial[J].Games Health J,2022,11(2):85-92.

[29]PENG L,ZENG Y,WU Y,et al.Virtual reality-based rehabilita-
tion in patients following total knee arthroplasty:a systematic
review and meta-analysis of randomized controlled trials[]J].Chin
Med J(EngD) ,2022,135(2) :153-163.

(3013 , X 22 345 e 400 BE SE R R 45 /N AL BRI e T 12 000 1 4 2 28
JUrr g R L) ] ZE 4 91, 2023, 40(4) 1 28-31.

[31]JCETIN H,KOSE N,OGE H K. Virtual reality and motor con-
trol exercises to treat chronic neck pain:a randomized controlled
trial[J/OL].[2023-12-17]. https://www. sciencedirect. com/ sci-
ence/article/pii/S2468781222001369? via% 3Dihub. DOI; 10.
1016/ msksp.2022.102636.

[32]JGARCIA L. M, BIRCKHEAD B J, KRISHNAMURTHY P, et
al. An 8-week self-administered at-home behavioral skills-based
virtual reality program for chronic low back pain:double-blind,
randomized, placebo-controlled trial conducted during COVID-19
[J/OL].[2023-12-17 . https://www.jmir.org/2021/2/e26292/.
DOT:10.2196/26292.

[33]JLINY T.LEE W C,HSIEH R L.Active video games for knee
osteoarthritis improve mobility but not WOMAC score: a ran-
domized controlled trial[ J]. Ann Phys Rehabil Med, 2020, 63
(6):458-465.

[34]JWU D,WONG P,GUO C,et al.Pattern and trend of five major
musculoskeletal disorders in China from 1990 to 2017: findings
from the global burden of disease study 2017[J/OL].[2023-12-
17]. https://bmemedicine. biomedcentral. com/articles/10.1186/
$12916-021-01905-w.DOT1:10.1186/512916-021-01905-w.

(358w, B & R KA M ER EReh i H 5 8%
(I 42 4p 3 2% 35, 2021, 38(6) : 66-68.

(A= 3C i 48 < PR el Bl



