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Impact of virtual reality combined with gamified task-oriented training on balance

function and fall efficacy in stroke patients
Yujing. Bao Meirong. Department of Geriatrics, The 2nd Affiliated Hospital of Harbin Medical University, Harbin 150010,

China

Abstract: Objective To analyze the effect of virtual reality combined with game-based task-oriented training (TOT) on balance

Ding Lingling, Li Dongxue, Duan Danhui, Cao

function and fall efficacy in stroke patients. Methods A total of 114 stroke rehabilitation patients treated from January 2024 to April
2025 were selected and divided into a conventional group (7 =57), undergoing conventional balance training, and a research group
(n=57), undergoing virtual reality combined with game-based task-oriented training, both trained for 6 weeks. The Berg Balance
Scale (BBS) and the Modified Falls Efficacy Scale (MFES) were used to evaluate the patients’ balance function and fall efficacy be-
fore training. at 4 weeks and 6 weeks of training. The Gait Assessment part of the Tinetti Scale was used to assess the gait function
of the patients before training and at 6 weeks of training. and the Timed Up and Go Test (TUGT) was performed, and the fall in-
cidence rate within 6 weeks of intervention in the two groups was analyzed. Results A total of 55 cases in the routine group and 54
cases in the study group completed the study. The time effect. between-group effect, and interaction effect of the balance function
and fall efficacy scores were significant (all P<Z0. 05). After 6 weeks of training, the Tinetti gait score of the research group was
higher than that of the conventional group, the TUGT time was shorter than that of the conventional group, and the fall incidence
rate within 6 weeks of intervention in the research group was significantly lower than that of the conventional group (all P<C0. 05).
Conclusion Virtual reality combined with game-based task-oriented training, through immersive scene construction, phased game-
based tasks, and real-time interactive feedback design training strategies, can enhance patients’ balance function and fall efficacy.,
improve gait function, and thus reduce the risk of falls from the dual pathways of self-identity reshaping and precise intervention.
virtual reality technology; task-oriented training; fall efficacy; gait function; balance function;

Keywords : stroke; game;

rehabilitation training

A e B I 28 AR G A B U A P R RE s RS AT SR BRSP4 I R AR L AT

55, [E A AT 5 i T8 2 b R R BRI R R R
70%~80% . Z Kt BT M I A AR, 74 D i

YR BAL I R BE R K2 g 5 B B 1. B EEF 3. %
ERCRp T IR ,150010) 52, M IR 1 BE R} K 2 B s 4 — 12
B¢ 41 25 P9 Bk

WEMEE B 122434708@ qq. com

T A, AR, EEPII,153113587@(qg. com

W - 2025 — 06 — 25345 112025 - 08 - 18

e ) XU o B A2 M0 ) % A 0K 1406 ~39 %6, A
HhORE A SR A R A A R R R D RE I R A R v R
O A AR R R B OGS,
RS- Zh BE VI 2k IRDE X8 — L UTIR PR A L R R P A
Sk [ bR T w4 R RS BOR IR AU N
A2 5 ELYIN Gt 2D 0 PR S BOSORE S 15t Mk DL Ak B T
SR BRI RE 3 B0 A v R 105 D) RE 1Y) A3 RIOR
ATBRET 4B S e AR s iR 2 b S L 2 UK



.« 9.

B3SRBS AL AR AT 55 5 1h
P25 (Task-oriented Training, TOT) 2 F H #5550
B 38 A A3 AT 55 B3, T S BRI AR S D B AR A Y
RV DT B2 AR TOT Hh i i i 2k 1k ¢ 2, 1 4
T 25 i R R M JF B8 1 BB e g B IR S MOk
J AT A B TR T E . R A i AR A
TOT B4 ] 52 B AL 5Ab S 50 B 1 4 )1 25 1)
PR AL AT e . 45 T b, A B ST 4R 1) i 400 30 S 45 5 Ui
A TOT TE k36 A b (835 7 i D) e | 6420 28 B 7y 1
AR & 7E 38 o i - Y 3 R4 AT 55 i
22 B AU = A — A YRR, S DA B RE
S PR AR IR AR

1 BERERE

L1 —MAER AT R BT IE 1 A [R5 X IR AF 5
Wit L2024 4E 1 H & 2025 4F 4 A FEARBE# 2 Rt
09T 5 e R AR 80 4F B A RHE B iR J7 19 114 (] 45
R IR E W R, AR UE: OF KA,
AF A CCr R 2% 2 T2 0 A 0 12 B R 2019) AR s
Wit s QAR =18 & 5 O b 0 2 0 &, s AR A 3 A
ARV @ A v 5 st iE R K — il F B, BRI
Brunnstrom 43 76 Il #4 &% LA I, B & F )& 3= 3h 3 5

Journal of Nursing Science Nov. 2025 Vol. 40 No. 21

YR ©@ 2 B Ashworth 2 7E 2 B LLF,
ANZx IR A LSRR 5% i I 2k © AN T BB IE H s ©
BE LR EAERZ, R O A T
B RERE AT s QA HMER T  REERE;OA
21 il 42 22 o -l T RE A 52 e ) T T B AR s o
VIE N SRR | O 95 £ VR s N K
FAZE G CInl Sy W B i) s © A B RG #f 0 BER
W IR S 75 s v - (D A AR BB S iy vk T R I
@& e 18 in B B B O R LR SR ORGE L A
LR QO F BB B, AR TTE AWM T .
n,=n,=2[(Z,, +Zﬂ)a/8]2 s . B 4 0. 05,
0.1Mf.2,,=1.96.Z,=1.28, BEHCHk xR, % H
BE T AIIZE 6 J8 5 V-5 DI E N (38. 52+9. 78)
SREUL R LB S £ A i Ak TOT a7 6. 5
43 6=9.78,8=6.5, K& EIEMRAE G MU FE
A i BT 48 1 R BE VA R 1500, WA A AR R
KT 57 B, AHEFE U ZE 114 1], 4K BB A B B 1) e
2024 4F 1—8 ARG Y 57 B A< b B 3 1 W L4
2024 4F 9 F & 2025 4F 4 AR 57 B2 B EAE
TS, AL TR LR LR 1. AR RS
[ BE AR P 25 B 23t (K'Y 2023-124 5,

x1 FHHELZABLLLE

qm HERICH %] EI LA T Bk A 5 ZHHERBELHI] W ARZS L) (06) ]

L ES (%, x Fs) (kg/m’,x sy WPRUT  Eh/bhE RERUE 3 (GRS Bk
WAL 57 34(59.65) 23(40.35) 59.354+10.29  23.4742.93 21(36.84)  23(40.35)  13(22.81) 8(14.04) 37(64.91)  12(21.05)
WE4l 57 36(63.16) 21(36.84) 58.75+9.41 23.61+3.19 18(31.58)  25(43.86)  14(24.56) 6(10.53) 42(73.68) 9(15.79)
it X% =0.148 t=0.325 1 =0.244 Z=-—0.510 x?=1.031
P 0.700 0.746 0. 808 0.610 0.597
150 . % 4 PR ?44%@[%(%)] 9 IR IGZON! JEAF P A [ (V) ]

[BIC%)] %] JIbi 4 5 i £ 1 (H.x*ts) ZE A <2 fl =2 fi
WA 57 22(38.60) 18(31.58) 39(68. 42) 18(31.58) 1.6740.42  29(50.88)  28(49.12) 41(71.93) 16(28.07)
WA 57 19(33.33) 21(36. 84) 37(64.91) 20(35.09) 1.7340.46  26(45.61)  31(54.39) 43(75. 44) 14(24.56)
X%/t X?=0.343 x?=0.351 x?=0.158 t=0.727 x?=0.316 x?=0.181
P 0.558 0. 554 0.691 0.469 0.574 0.671

1.2 FWAE

P2 A\ R el 2 AF B B R B 2 J L B3R
EEP AT TS S 4,875 H BT B
JEAER 3 d iR BE R Z A I kL 3 4 5] PR
T 6 JA . P2 A A7 R T T, A A T B A RO
R b FE B v shiE s LA A gk B BOIL S
N =R e = - [ 3 St
F5 52 1 FV-A 1 G o Wi 9 B8 3 4 32 I 0L R S 4 Ui
Ak TOT B-F-A D e il 25 .

1.2.1 HEMA
1.2.1.1 BEZFEINgG OB il%G. BE L

T PRI o RO ST Hbu T 3 - 320 9 98 A0 R 5
Sl BE IR B, shEE K 10 Ik, Ouh
SEHU N2 . BB U TR A AR (K584 60 em VB S
em) FL 5 S EE W ET(EE 60 cm) A F (M
40 cm) 554 B (180°Jig %) By (0. 5~1. 0 kg # R K
D S 2% ] H A A 10 WK

1.2.1.2 sh&EFEINE OwbsrdlHlg. v+

L7/ B R N TR S B el 1 B 1 S & 1 N el e U
PR A B AT . 45 7 A Y E A 3 IR BT R R
J 1 m, BN 0.5 m. @ LN G B E TR
L Esl S ERE S B LME BB E LT SR,
SHEW . HREHEE N 15 ecm, & 31EE LM 10
W, WBHF RN HTINEG P R EE. S
HUH e B RTAE T 132 58 I 2 .

1.2.2 ®R4A

1.2.2.1 RIZFHEB FIBAGTHE R4 K& =R
PEROR R 1 ZREREA 2 B EFEEF
BEAE 1 AN RE A AR =5 ) 2 BE
WEHPrt 3 R EFEESRY L 2 ARER P L. B
K B BT 2 SURE B I ] 2 2T LSS H R B HE L T
Tl AR SR OG5 & B A O i OF W B I R
b 59 KA EAEUE SCHR AT TT N 25 %8 B AR AR
;55 1 R RN 7 R AR Ll B L, AR N
PRt R R 3 P 0 ST T R S 2Ry

%,



PR 2R 2025 4F 11 A4 40 B4 21

1.2.2.2 ilgaikEs OEPMLTREMES KM
SilverFit & 5t 5 B B 3 EE R 48 (fif 2% Silver-
Fit 23" 472 BPERRAS 2. 5. 5. 8229) , Hofu & i 18
e (LI I SR O B RS 45 A sh B AR R X AT
LRGN -EVE 7S Ra ey R X [P e T )
IREE S o B AR AR OB S 1 A L R
P FNERSE . OFAEdE 2 RE R L m &
VR RIS B A A vk R E S L IR A
fofi R B 1) B A S S I R 5 o0 B A ) B 200 K s
BRI, AR5 51T R RSk X R
AHEAT N2, DL AR Rt 2 .

1.2.2.3 JI&ES

1.2.2.3.1 BESTFHINEF(F1~2H8) WHERARK
RETEACRAE” . Yt Bu gk Y R B 2 PR U
LAV S T 58 30 em VR R AR B R L 4R R R
., WAES . O 1 . 7E4ER 5 s E<<10°
ARG T E5 7 20 s FoR BT 55 BT, BT Ry 3 1K
Je o KR BT PLACIR T B 5] 2D kR e R
REIEYE . OF 2 A, BRI (8 5 B R
1) AEEFE B IR MARN <15 B L T 3537 30 s 3R
TR HRAT 55 ). B Eh 3 W B s im . [F] 4 &
MBS (FEFED . RR Y H IS S8R, st 2
d R 5E N H % L8 AR AT 55 ME BE Clnn 2 i TR 52 sl A
R, AT B R R R L A R i
PRUERT PR A N BRLT (8 2R T R 3 IR . Kb &R
. OB, BRAES R4 T 10 4020, 41
oy BAIRE] 100 470 fEBE R S TE AR R, O RO
Whh, 51 8ES 2 d 56 Pk 6 G s 2 oz B np
i - B 5 RS L SR 5 d ST Rk R AT A F
BTIR NFRS 80 2 JH S 3 d 58 Bk AR AT B B
BE"HS.

1.2.2.3.2 HEFEHEINE(E3~6 F) kAWK
RN EITE” . Yo LR R T LA T K
10 m B IEATAE , A0 18 PR A 45 3% B 1T L BE S (10 em
MIRAEL3 R BB BN 0.3 m/s MRS KB .
WAL 55 . O 3 JAl . 76 JCHlE T (1% S0 T 5 5% 7 8L
(B 1.5 KREE 1A BB AT AR ELET
RN R , F8OU R 45 w2 RS P RS EO 2 D 35 B
LSRR S TR, OF 4 . 78T 1%
BLUR LT 30 s NESHEA 3 & B A48 (i & B it
PRAUEEE O Bl 28 1 22000 5 B 3l 3R s LR A 55 58 1
Q% 5~6 Ji . fERFIR B L ERMIEHL T . F 45 s I
SE A R LR 48 << 2 YR GlE T B BK s 5 3 A 0] 4 4K
T R 8 Oy OB T O 22 A A AR D R IR AT
%ot . B HIIGRAE 55 56 B CRFURLED 3 YO B 45 2
HALAERERL I B KRB T 17 E &, WiEZE 2 d £
SE I W 25 S R AIRAT: 55 M B CAnysl /D B AR 90D . SET
Tt IEH AT I 25 0 5 0, lf 38 [ A O R 4T £
NIRRT GAREL, KRS OB 0K,

« 3 .

AR AT 55 B 45 T 10 43 Jah, R 4 RAGA #| 100
OYEEL R S E T R . QR R, 5B 3 i
g2 d kbR UL E R E D 3 /) B85 57
PR 55 4 JRELE 3 d kb (RS Bl 5 /D]
i S IR IR & RS 58 5~6 i SE 3 d kbR ([T
F WA 3 W/ D] i BRI NV FRS L ESE 5 d
IRAR T A A A BEAE IR E AR . IR UITZR 30 min/
WLAEH 1, IR TR E 2 min, AR B R Sk
W Bt T, Tl e Lk,
1.2.2.4 Z&£EE ONGAELTHINLGEITE, 1
T i 875 ¥ Ah B ANl % B O . @ YN honn il s AR
I B A 0 46 1/ &7 3K R <<160/90 mmHg, 348 5
BH R E B F 5, LS T o R ARk, R, 0
B FHE NG P oA E RN, QB0 1 | B R S
AREF SRV A U 25, KB 20 min J5 I & 0 . O
W 46 s/ &F 5K I <<140/90 mmHg H > % <100
W/ min BFAREE U S5, WL L0 3R K R Bl R RO
PEAE SR RS H U, B 2 3 WA
LRI, QUG REERP L ERT 28K
P TR SR AT B 15 ) BE Y 14 A% 1B T IR X 88 1
SR SR B FE YNGR, ORISR I, 5 EH
P B 5% I3 T 247 . R R 45 5 A Il il S5 o A 200 43
R HL A B AR Bl B I R8O AR Y R R
1.3 EMAE

H 2 RS 5 AR5 T W09 4 000 58 o8
M WCEE e B B, V- Ty e Ak 451 28 e T YIS L I
A J I 6 R WEE, £ A Y RE R -7 8 Tl 5
(Timed Up and Go Test, TUGT) Tl Z: 5. Il % 6
JEPEAL . G0 s 6 JE P R & A A
1.3.1 FEhEE RAHSLMWE AL Berg F
ffii £ 32 (Berg Balance Scale, BBS) X B ZHiFE, #FE
B A (L ASIED AT 8 AN ED 53
Al (5 ANTHEH)3 ANHEREIL 14 ATH ., F£BHRHS
Rt EVEE , 0~4 73 o il R oR o 58 M 1R &=
“HETEH 52”7, M4y 0~56 4%, 15940 Bk 55, 5 3% 7
WREMT . AHFFE A B FE M Cronbach's a« 2HH
0. 852,
1.3.2 BRGISEE R b MaENESE " BUE BT
Rk 18 %% fig 12 & (Modified Falls Efficacy Scale,
MFES) P . B3 % NG 3 (9 A4 B fiL P A o))
GANAFEDOIL 1A AMFKE . FABHLL1 Fit ki
JEL0~10 il RoR“HfF "2 F o R, B
0~140 43, 1948 i, (35 b7 AR AR O vy o 4] 2
PR BE B . AT I A5 5 % 0 Cronbach's o £ %K
0,824,
1.3.3 $£&hEE R Tinetti & H 04 S 1EAG
DO o R o o N SN £ A L) O
RERAERE W KA 8 AIE . Hd 4 ANIH DL 3 Kt
HO~2 ) PEE HA 4 ATHLL 2 g0tk 0~1



. 4 .

IIVERE B 0~12 4y, 14y, g 2 S Y e
it
1.3.4 TUGT R TUGT" Al f 3 b S B 51
B, R, ER B A TR L EIR R 04 S
B 7 Lol 5 AT E 3 m, B S 5% 5 R 0] 5 6 Ak OF
AETR T E R N R A iR AR R F AL T 3
UGB EME . TUGT i) s, B 2 A 265 B 1
Jaali i
1.3.5 BEILXEER SiwalT 66 & i RE &4
Rl — B E 2B 1,
1.4 ZHir=ZEHE KA SPSS22. 0 B 443 #r . % F
Kolmogorov-Smirnov % £ 55 £ 4 19 1 25 M, ik M IE
BN EERH - FR. A KK . EL
D6 7 22 40 B 5 RSB [ (00 3R R A X A
5 G R GERER B 56 . K560 7K 1fE «=0. 05,
2 #R

ARBEFE IR AL 100 P AR BB Ty T T
YN 50 Bk, 2 451 BRI 25 rp o 30 )™ B R -2 i ¢ 1E BiF
FE I 54 B LA 1 B 23K o 1 i

Journal of Nursing Science Nov. 2025 Vol. 40 No. 21

2.1 FWHFEMETSILR K2,

x2 MAFEMRFESLEE O.xts
gl % IR %k 4 JA % 6 A
WA 55 33.42+5.79  35.42+6.56  38.157.32
sl 54 32.8345.45  38.4447.32  43.81+8.06
t 0.548 2.269 3.839
P 0.585 0.025 <<0.001

HF oy =12. 819, P<<0. 0013 F gy = 36. 268, P<0. 001; F 5y =
5.785,P=0.003,

2.2 THABKBIAEEESLE WFES,

*3 WHRBENMBTEDILE STt

20 51 % IEN:) Y 4 Y5 6 JH

LA 55 69.75+12.05 75.054+12.48 80.53+13.17

WF5E 21 54 68.4311.58 80.52413.36 91.43+12.68
t 0.583 2.209 4,401
P 0.561 0. 029 <<0. 001

T F gy =13. 023, P<C0. 0013 F gy =49, 222, P<C0, 0015 F 5 =
6. 466, P =0. 002,

2.3 T4 Tinetti H751E 4 . TUGT it ATEE % W+

M ERESE . 1 ] = 3hiB H, Z9A 55 i, 4,
% 4 W4 Tinetti Z1F 45 TUGT 1At L3 xts
as Bl ‘Tineyt‘ti i?&ﬁﬁ(é}) l b ‘ TfGT ﬁ“El‘J;(s) [ P
Y ERili Y45k 6 JH IER Y2k 6 J4
WHH 55 6.84+1.71 8.36+1.83 11.614  <€0.001  21.7543.56  16.41+2.94  21.733  <C0.001
FoTed 54 6.61+1.63 9.7441.75 24.810  <C0.001  21.4743.31 13.184-2.43  36.446  <C0.001
t 0.719 4. 022 0.425 6. 246
P 0.474 <C0. 001 0.672 <C0. 001

2.4 WABBEZAERILE HHM4l 6 FWmE 13 #
(23. 64 %) RA AR, o 1k 8 .2 K 3 #1].3 Ik 2
B WFFEAL 4 (7. 41 %) K A= R, o 1k 3 fi] .2
1B Y A AR R R I T AL (X =
5.452,P=0.020),

3 g

3.1 EHMITEEHEXRML TOT TIRAZHEE T
BIhEE AR BN HFRAIN% 4 .6 AW
M DI REVE 4 ¥ 8 3 R AL (B P<<0. 05) , #E R
TF T 4 U1 25 5K s A 32 T A5 v J8 3% 7 1 T 68 O T B A
LTR35S G e NN S I N T A L N (TN S [P P
i Rl AR 00805 R i kAL 1T 5 A v R S i )
REREE M AR RBAHTT &, R R ARCR. 5
MIEHE e 458" — 8. 78 M 40090 52 45 A 0 & 1k
TOT J¥Jrp, i 5 6 40030 52 B R A 1 48 B9 i fU 2R
W6 G A S L IF 5 T 45 U1 2k B bR ik itk
55 Can 28 Tl 25 38 47 28 v 5 8 Bl 28 T [ AR ) 1 Gk &
SO INCI K (0 e el 118 ERTI o L TN |
P Ghous %57 B 98 — 0, Hoam i kg 10080 52 )0 2 fili
LA NP e ) N DR et B RS . [
b R 400 B S 05 A 0 07 I B g T S A A R R I R
SESH I & PR R B 2B D L T 45 T i T

B Al P2 A SR A 7 it Xk A B A0 AR R R e A oA T
WR“LT MR AT, ATl R 3 %t 3h 1 b o B A B
JRAL AR AR B TR VR L, DT AT AR E DI S 1 o B R
1T 5 ST A 11 5 Bl 2 B Bsp ISz 5t o BB 3 %o A i 22 4 Ja
BB . EON G R R 2. Zhao Y HESTIA
Sk BRI ML 1T 8 K 28 2R G W R 8 Bh B R R R
) B O U T B b T I A TR T N o
FRF B IR M LR A RN b . A5
Wk Ak TOT Hr i E s LS8 B CUNAT: 55 52 s
e HALAE) L T 5 BB U 2R o L AR B S
5551 Dy RE I 2 DT R 48 0 2 AR . R 0L S
FARKPOR R IGFAEL L EAERE VR TOT 78 3L
RARITEAR L T TOT B 43 835 1 7T Sk fg #0390 52
DI (LR A HE B0, 35 45 A o JR 3 1 D) B 1 4
VEFIAE T % A5 U 2k, B IL, 5 0 L4 2 38 E 1Y
Y e B0 WTE 55 -3 B R = A — 1R 1 3
i,

3.2 ERMMLESHEXRL TOT TR EFEE K
Blzgae AR SR O A% 4 JE L6 Bk
BEVE > B T TR 4L (2 P<<0. 05) R WF 9T 40
PR 4 R e B A R B G
e EB 3 57 B AR 0 ZK S B B B4 A L HK IR R



PR 2R 2025 4F 11 A4 40 B4 21

B % 80 15 o0 MG, VI 25 BB bE B 555, Almajid
SIS R L 66 Y0 1 A TR R R RRE KRR T
FEUR [ A 2 BE A X LS 2k 0 B
KA AN A T . A BF 5 K #0030 52 25 & i 4k 1k
TOT 7518 5 (1 i W37 5t b - & T -1 4 )1 25
FH G B R F R R S 7 B SC I 2 5eh R D R B
B A AR S 8 LI G b R R, )
B, £ 3 7E B U S v 2RI AR AT Bl A o B B Y SR R
{171 R e N G R/ I B 25 (= i =il 9 e el {00 0 5
Tt AR Ak L [ B TR i 2 - 5 1) 5 1 AS 4R -
AT T A7 R T e R s g
3.3 ERHUIZESHERE TOT TREFEHEES
BThee BRRBRELZER AR IR HRAD%
6 J& 1 Tinetti 2L A&V /0 i 3 & T # M4, TUGT it
A8 TR AL ) el R R TR 4L (B
P<20.05) , $2& 7R WF 58 4L I 25 5K s xof £ B A A T B 1Y
R TR AN LR, B S TRE R IRk
A T RS- 5 S VR S SRR L A 5T i 5
T HRE T R AT M L R LR S U R B T RS
ST RE S U R O R R ST AR B R L )
FlFucERE LA, R, ARSI, A
15 RS A7 Ry ke A8 J T ELAT pesE MR Y . AR F
%30 A $ T R 3 AR AL RE L 5 Ak AT BE J7 L XTI XK,
Pl (045 &, W RE M R VIR 09 3 3h 2k DT AT AR 53 4
BINBEMK S . B AR MR 400 PR S Ui 0k rp A5 1Y Bl 3 P
T PR 6 Cln 5 B e M B 3 Stk AT 45 ) T Sk Ik 80 2 RE 7
TR i) T 1 SF- i R g 42 T — W 30 %5 e g ik — 7
e F1 48 TH7 (% IE MG IR Rk $E T S T EE NI A
Bl F 790 3k 0 % A=
3.4 AARARMNES EEARPEFEET K
WEFE 7 EAE A vh BB v 1 I B AE F el 4R
AT 55 FER 38 D REIR A5 (ARG I DG I, B &5 45 10 2 SF- 1y
Tl RE IR 00 B 25 8 & Jfg $ULT AR AT: 55 100 E 2 (] B ) ]
LR 235 A B9 S B A5 AR T BE 384 Bt R AR IE B
i 58 R G AEAE SE B b, W R OG R A A RE
CEAR B X B A8 138 P Can i 38 b o B0 A% 2 36 R
TR L BE YT A BN TE DI 2507 T R b i U B AE .
R P B 75 R R AR FH 0. O U 2w iy o 5
PACTR BBl O H ) 5 1 O ) K 18 & JE AR [R]
PRIE IR BT %2 4 Cln b T 5 05 B W 4R B BR R IR ) s ©
IIEE e abT R R i N S oy Y A AN B 9] SRR B I S W
Sl A VA U 2N VA A k| A i il |
B A A B 2 A B QU ZR 5 Bl T R AL TR R
R HA ISR R 2 AL LIRS T AR AR L
SRV - 21 - R AR IR
4 it

AHIFFE RS i 4030 S5 25 A i x Ak TOT, 44 & 19~ 18
B - T S5 - e B R R e = A — AR
DI ZAEE 2, ] (7 £ 25 S ) Rk 20 2 B ) 2 L ek

H LA TRe NI AR BB e 2R 22, A B9 W A7 A —

SEg b, AL 1 BT R B i 25 rhos 91 iR 4T 6 SR ULEE

AN LAY il ABIEFE I 2 SR Wk 1) 30 3 Pk AR AR . i

RARTE BT R S5 9] 14 9 Rl AT SR A Y BE 5 A

PRUE BT 54510 HA AT S PR AT ) A 1 .

Sk

[1] Shen], Ma L J, Gu X D, et al. The effects of dynamic
motion instability system training on motor function and
balance after stroke:a randomized trial[ J]. Neuro Reha-
bilitation,2023,53(1) :121-130.

(2] FREE, JRE IR, W20 Jr. W0 OBUEE 4T 45 % i 25 v )5 1 i S
WATIIRERI R R LT ], R B ,2024,39(4) : 237-240.

[3] Ghrouz A, Guillen-Sola A, Morgado-Perez A, et al. The
effect of a motor relearning on balance and postural con-
trol in patients after stroke: an open-label randomized
controlled trial[ ] ]. Eur Stroke J,2024,9(2):303-311.

C4]  BObRE , 4808 we, Rt o 55, I 20 v 28 2 Bk 1380 XU IS A A G
R[], b E R R 5 90 R, 2024, 30(7) 811~
817.

[5] WeilL, Shang W, Nan Y, et al. Evidence map of clinical
practice guideline recommendations on stroke rehabilita-
tion[ J]. Am J Phys Med Rehabil, 2025, 104 (2): 193-
201.

[6] Rungseethanakul S, Tretriluxana J, Piriyaprasarth P, et
al. Task oriented training activities post stroke will pro-
duce measurable alterations in brain plasticity concurrent
with skill improvement[ ] ]. Top Stroke Rehabil,2022,29
(4):241-254.

(7] 24 452 0 s . 1 P00 30 51 2 R e 6 5 °F- 4655 1)1 &5
F I 2 i R B PR A RIS A ) BE A A T RE D B R T
LI, o 52 b 2 0 4% 75, 2023, 26 (7) £ 848-852,

(81 HHhr, B2 i, XU 5. U3 =X 00 30 5 6] 105 2 ki 3 2
FINRG W H & B L] s i, 2024, 39(8)
85-88.

[9] Gunduz M S, Mustafaoglu R, Ural I H. Effects of robot-
assisted gait training on balance and fear of falling in pa-
tients with stroke:a randomized controlled clinical trial
[JJ. Am J Phys Med Rehabil,2025,104(6) :558-566.

[10] Afridi A, Malik A N, Rathore F A. Task oriented trai-
ning for stroke rehabilitation: a mini review[]J]. ] Pak
Med Assoc,2023,73(11) :2295-2297.

[11] Gao L' S, Jin Q M, Zhou C J, et al. Effect of task-orien-
ted biomechanical perception-balance training on motor
gait in stroke patients with hemiplegial J]. Altern Ther
Health Med,2024,30(8) :290-294.

[12] PR 2 ox i GG 2 G ox P AR IR 25 2 T 220 2 43 23 i
A9 2 2 v A% 2 o I A8 12 W A 201907 .
B 2B 2878, 2019,52(9) : 710-715.

(13] Z= A, , WA, 55, B i 0T 4 R 2 I 25 4 5 % 2 4R
G 7 v R 2T i T A B E M BRI A 2 [T . b =Y R
BE2%,2022,31(2) :113-115.

[14] 42, Meot 5 I NE . Berg 17 0 38 0 R0% M {5 0F
FEl)]). hE R R 435, 2003,18(1) : 25-27.

CF#:45 20 5O



[4]

(5]

[6]

[7]

(8]

[9]

[10]

(11]

[12]

[13]

20

Ry R TR L) DL 4P B AR ARG, 2024,89(20) :120-123.
Toma A, Diller G P, Lawler P R. Deep learning in medicine
[J]. JACC Adv,2022,1(1):100017.

Matsuo Y, LeCun Y, Sahani M, et al. Deep learning, re-
inforcement learning, and world models [ J]. Neural
Netw,2022,152:267-275.

Qin Z. Wu D, Zang Z. et al. Building an intelligent dia-
betes Q& A system with knowledge graphs and large
language models [ J]. Front Public Health, 2025, 13:
1540946.

AR, 2R, 5F . JE T BSG IR A= B b R
R BE B RGBT LA R A 2 o L) ). B =
2 (P 3CRRD ,2024,7(1) 1 47-55.

Rz E R WREL, SRR AR W 9 5 R BRAT B W R
2T B LT I R BRI 24235, 2024 ,40(4) :429-432.
VB, R F sk I AL R R AE A RN R L
ARurfEREAE ey R LT 324475, 2025, 40(8)
46-50,55.

Wang Y, Ren X, Gao K, et al. Ontology of clinical prac-
tice guidelines for Integrated Traditional Chinese and
Western Medicinel J ]. ] Evid Based Med,2024,17(3) .
604-614.

Noy N F. McGuinness D L. Ontology development 101
a guide to creating your first ontology[ EB/OL]. (2001)
[2025-05-07]. https://protegewiki. stanford. edu/wiki/
Ontologyl101.

Shim J W. Enhancing cross entropy with a linearly adap-
tive loss function for optimized classification perfor-
mance[ J . Sci Rep,2024,14(1):27405.

Wang L, Cheng Y, Wang Z. Risk management in sus-
tainable supply chain:a knowledge map towards intellec-

tual structure, logic diagram, and conceptual model[ J].

[14]

(16]

[17]

(18]

[19]

[20]

[21]

[22]

(23]

Nov. 2025 Vol. 40 No. 21

Journal of Nursing Science

Environ Sci Pollut Res Int,2022,29(44) :66041-66067.
Yu H, Wang Q, Wu W, et al. Therapeutic effects of
melatonin on ocular diseases: knowledge map and per-
spective[ ] ]. Front Pharmacol,2021,12:721869.
EREGBREMA, TR D ARMEHRBESELY T
Ty 3 08 G 1Y B OGN A e R R R A e [T,
AP 2R K, 2022,57(10) 1 1172-1177.
Yin Y. Zhang L., Wang Y. et al. Question answering
system based on knowledge graph in traditional Chinese
medicine diagnosis and treatment of viral hepatitis B[] ].
Biomed Res Int,2022,2022.:7139904.
Weoo A BB, XM L R T IREE I RNE R
GLRARLT] LRGN 2023,32(4) - 1-15
TRV IR AT TR R 5455 78 7 4 3 4088k 1) g
Y SR BERT L) ] 9 B2 44 7, 2025,40(5) :108-113.
Hashimoto D A, Witkowski E. Gao L. et al. Artificial
intelligence in anesthesiology: current techniques, clinical
applications, and limitations[ ] ]. Anesthesiology, 2020,
132(2): 379-394.
Bl AR B 2RI 02, EHE W L A HIRURIE TR s 10 A (g B
BR3P B 2A 2R R L 2025,40(2) £ 126-129.
Plass M, Kargl M, Kiehl T R, et al. Explainability and
causability in digital pathology[J]. J Pathol Clin Res,
2023,9(4) :251-260.
Hughes H, Cornelis F H, Scaglione M, et al. Paranoid
about androids: areview of robotics in radiology[J]. Can
Assoc Radiol J,2025,76(2):232-238.
Daneshvar N, Pandita D, Erickson S, et al. Artificial in-
telligence in the provision of health care:an American
College of Physicians Policy Position Paper[J]. Ann In-
tern Med,2024,177(7) :964-967.

(R3O BB

(4255 5 70

[15]

[16]

[17]

[18]

(19]

[20]

(21]

R AETE N I B2 BT MUK B e i R TR E 2 AR AR
B AT S L], sh A B 2% K, 2007 ,42(1) :19-21.
. BRI M T 4 5%, Tinett PS5 SEBEAT
AR N AR R A A 05 A8 B g T ], o I S 9P 3
#,2014,30(5) :61-63.

Podsiadlo D, Richardson S. The timed "Up & Go":a test
of basic functional mobility for frail elderly persons[]]. ]
Am Geriatr Soc,1991,39(2) :142-148.

X EA ARIGET , %, S S ik AR BSR4 W B RR & I
SRS i JE f8 2D AT YR, 1R I A SO T Y B
(10, P EE 2 F7,2024,21(19) :175-178.

BT s v W s X VBRI S e N S Ny
SN rb i i F e ()], 93824 27, 2023, 38(6) : 15-18.
Ghous M, Masood Q, Nawaz Malik A, et al. Compari-
son of nonimmersive virtual reality and task-oriented cir-
cuit training on gait, balance, and cognition among el-
derly population: a single-blind randomized control trial
[J]. Games Health J,2024,13(3):164-171.

Zhao ] W, Zhang G H, Xu D S. The effect of reward on

motor learning: different stage, different effect[J]. Front

[22]

[23]

[24]

[25]

[26]

Hum Neurosci,2024,18:1381935.
ZE s BT 1 HORN A5 B S0RE A AT BE ) AE ik A
R IR T AR SIS B s m b A s oni LT .
B 25 947, 2022,19(32) : 75-79.
Almajid R, Alharbi N, Sharahili Z, et al. The clinical
characteristics of men and women living with a stroke:
influence of gender and fall self-efficacy[]]. Physiother
Res Int,2025,30(2) :170-184.
Kwon I H, Shin W S, Choi K S, et al. Effects of real-
time feedback methods on static balance training in
stroke patients:a randomized controlled trial[ J]. Health-
care (Basel),2024,12(7).767-776.
XWEL BLUR 793 A5 98 S 05 1 A0 I 2 X Bl 245 o 5 S A
L SR B R R ] B BE 2 F 2024, 21(2)
66-69.
Oliver A, Munk N, Stanton-Nichols K A. Applying theory
to overcome internal barriers for healthy behavior change
in adults with intellectual disabilities[ J]. ] Intellect Di-
sabil,2022,26(3) :718-731.

CR3CHHE BB





