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[WE] BH HITERIISE (Virtual Reality, VR) AHIIZREE G 5 52 48 /5 8 H) % ( Repetitive Transcranial Magnetic
Stimulation, rTMS) J&¥7 X k2 Fh G NI DI RE T iV E A, IR ARG 25 o J5 A HIBE TS ( Post-Stroke Cognitive Impairment,
PSCI) FEE &M, F73%  RITBEHLA IRIXE (Randomized Controlled Trial, RCT) #£3f, 44A 2022 4F 1 H % 2024
AF 12 AR R AR5 — B 15 e Fe A2 DS A B Be sl [ 1232 R 7 1Y 82 Bl 2 vh i 3, BEAILSY WS (n=41, 2%
VR AAHINZEA rTMS 1697 ) SXTREA (n=41, {332 v TMS) . RHAFRFIRIANAITEE ( Montreal Cognitive Assessment,
MoCA ) w5, i Z R HIRZASHKA: ( Mini-Mental State Examination, MMSE ) & H %476 #E 1138 ( Activities of Daily Living
Scale, ADLS) P4l T-1iidi (T,) . T 6 JE (T,) K128 (T,) M B A mIine 54 mae 1 Bk, &R W4
MoCA BT, BEETXIEA (17.2543.35 — 25.30+£3.80 vs 17.15+£3.25 — 21.60+3.50) (P<0.05) ; MMSE S5t
A 7o X IR (21.5542.95 — 27.5042.60 vs 21.45+3.05 — 24.10£2.90 ) (P<0.005) ; ADLS &4 T+ T4 4L (65.35+
6.75 — 79.30+5.80 vs 64.85+6.95 — 73.80+6.20 ) (P<0.05) . HMIIH RN, WERATEZ S PFAThRE b LA H G s)

( Instrumental Activities of Daily Living, IADL ) S4B AMGE IR W 20 TR RRAL (34 P<0.05) o £5i8 VR INAIZ:
A rTMS JRYT HLEAAE rTMS TR RE S A R0 G M A BB AR BE , A b 5 DA R A 4 4L 13 i T s =
[ E8iR ) BRI, ERELMBERE; WAcd; INThee; RERYT
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Effect of Virtual Reality-Based Cognitive Training Combined with Repetitive
Transcranial Magnetic Stimulation on Cognitive Function After Stroke

TANG Yuting
(Department of Rehabilitation Medicine, The First Affiliated Hospital of Bengbu
Medical University, Bengbu, Anhui 233000, China)

[ Abstract ] Objective To explore the improvement effect of virtual reality (VR) cognitive training combined with
repetitive transcranial magnetic stimulation (rTMS) on cognitive function after stroke, and provide a basis for optimizing
rehabilitation plans for post-stroke cognitive impairment (PSCI). Methods A randomized controlled trial (RCT) design was
used to include 82 stroke patients who were treated as inpatients or outpatients in the Department of Rehabilitation Medicine of
the First Affiliated Hospital of Bengbu Medical University from January 2022 to December 2024, and divide these patients into
an observation group (n=41, receiving rTMS combined with VR training) and a control group (n=41, receiving rTMS only).
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The Montreal Cognitive Assessment (MoCA) Scale, Mini-Mental State Examination (MMSE), and Activities of Daily Living
Scale (ADLS) were used to evaluate the changes in cognitive function and life ability before intervention (T,), at 6 weeks (T)),
and at 12 weeks (T,). Results
control group (17.25+3.35 — 25.30+3.80 vs 17.15+£3.25 — 21.60+3.50) (P<0.05). The improvement of MMSE total score
of the observation group was significantly higher than that of the control group (21.55+2.95 — 27.50+2.60 vs 21.45+3.05 —

The total score of MoCA in the observation group increased significantly compared to the

24.10£2.90) (P<0.05). The total score of ADLS of the observation group improved significantly compared to that of the control
group(65.35+6.75> 79.30£5.80 vs. 64.85+£6.95~ 73.80+6.20) (P<0.05). Intergroup comparison showed that the observation
group had significantly better improvement in subdimensions such as attention, executive function, and instrumental activities
of daily living (IADL) than the control group (all P<0.05). Conclusion VR training combined with rTMS is more effective in

improving cognitive function in stroke patients than rTMS alone, providing a new intervention model for post-stroke cognitive

rehabilitation.

[ Key words ] Virtual Reality (VR); Repetitive Transcranial Magnetic Stimulation (rTMS); Stroke; Cognitive

Function; Rehabilitation
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AL R ;. QA IR bR
(ANFABAE | KP4 2ERE ) sl AN B RSHG PR B 25
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Y1, NiEAEZ IMSIRYT#; @iz A
ARE T (sl iy ) |, W RE
FEERE;, OFFEE SR, Jok5Em VR
LHALS %
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BN ABITE . AWFST i 2 e 20 PR R 245 — B
PEBE 2R e B Lo it (/BB A 405 2022-
KY-013) , i (B/REEET ) A RALKES
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1.2 #MREIT5S4A

AWEFER FHFERLXT BT ( Randomized Controlled
Trial, RCT) #&it, 7ERFSEHERIHH G*Power 3.1 #X
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TR 2 Bl FH R OUERLL (n=41) , X
VR VARG rTMS J697; QXTHEZ (n=41) ,
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IRAEFEE ( Mini-Mental State Examination, MMSE )
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FHReJ. IBERESISE, WA 304y, =244 R IE
W, <24 MRRINVAITIRE T
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Living Scale, ADLS) P¥43. AN NG EA H
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ZEA . WigE, DI T HM HE W8 (Instrumental
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PRIVFEE ., Wi 53 100 43, 43 B0GE 2R A HIZH RE BT
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Bds /3 el SPSS 26.0 Gi i ik, TR
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T + FrifE2E (X +s) Foow, dHRIHESRA
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Tab.1 Comparison of baseline data between the two groups of patients(x=£s)

As WMEELL (n=41) XHEZL (n=41) th i Pt

R (5 /%) 20/21 21/20 0.049 0.825

A ) % 62.45+7.85 61.75+7.95 0.418 0.677

A ST (i / HE i ) 28/13 25/16 0.512 0.474
RN 2T T[] / T 10.35+2.05 10.65+2.15 0.672 0.504
MoCA R4 17.25+3.35 17.15+3.25 0.143 0.887

MMSE P4} 21.5542.95 21.45+3.05 0.156 0.876

ADLS #¥4y 65.3546.75 64.8546.95 0.332 0.741
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#2 MABEFENERIAMINEITE (Rs)

Tab.2 Cognitive function assessment of two groups of patients at different time points(x=s)

MoCA &I} MMSE #143 ADLS 7143

T, T, T, T, T, T, T, T, T,

MEEH(n=41) 17.25+335 21.80+3.60 25.30+3.80 21.55+£2.95 2430+£290 27.50£2.60 65.35+£6.75  72.50+£6.20  79.30+5.80
XHEZH(n=41) 17154325 19.40+3.50  21.60+3.50 21.45+3.05 22.60+£3.00 24.10£2.90 64.85+6.95 69.10+£6.50  73.80+6.20
i 0.12 2.98 4.82 0.15 2.56 5.02 0.19 2.52 4.67

P 0.91 0.004 <0.001 0.88 0.01 <0.001 0.85 0.014 <0.001

#3 MEBE MoCA ERTFHERFRMEE G+s, T, T,)

Tab.3 Comparison of MoCA score improvement between the two groups of patients (xX£s, T, = T,)

Y WMEEH (n=41) XFHRLL (n=41) tfH P{A
HE 3.85+1.02 — 5.60+0.95 3.80+0.98 — 4.30+0.88 — —
PAToRE 2.4040.78 — 4.25+0.82 2.35+0.75 — 3.10+0.70 — —
ZEAIANAIRE T 3.10+0.65 — 4.80+0.72 3.05+0.62 — 3.60+0.65 — —
11 RE ] 420+1.10 — 6.15+1.05 4.15+1.05 — 4.90+0.95 — —
HEAET 3.70+0.85 — 4.90+0.80 3.65+0.80 — 4.10+0.75 — —
A 17.25+3.35 — 25.30+3.80 17.15+3.25 — 21.60+3.50 4.82 <0.001
F 4 PEEE MMSE IFNEFRILL (R+s, T,= T,)
Tab.4 Comparison of improvement in MMSE score between the two groups of patients (x*s, T, = T,)
£35S WELLH (n=41) XPHEZE (n=41) t{H P14
FEI] ] 7.20+£1.35—9.10+1.20 7.1541.30 > 7.90+1.15 — —
THERE) 3.50+0.95 — 5.30+0.85 3.4540.90 — 4.10+0.80 — —
W RES] 6.15£1.10 — 8.25+1.05 6.10+£1.05 — 6.90+0.95 — —
BPZIIE 12581 2.80+0.60 — 3.95+0.55 2.7540.58 — 3.20+0.50 — —
FER LB T 2.90%0.65 — 4.00+0.60 2.8540.62 — 3.30+0.55 — —
By 21.554+2.95 — 27.50+2.60 21.45+3.05— 24.10+2.90 5.02 <0.001
=5 MHEE ADLS TN EFRIEE (+s, T, T,)
Tab.5 Comparison of improvement in ADLS scores between the two groups of patients (X+s, T, = T,)
iz MEEAL (n=41) XHRZL (n=41) 1 P1{H
BADL 48.60+5.20 — 55.30+4.80 48.50+5.10 — 51.20+4.70 — —
IADL 16.60+3.10 — 24.00+2.90 16.40+3.05 — 19.50+2.85 — —
By 65.35+6.75 — 79.30+5.80 64.85+6.95 — 73.80+6.20 4.67 <0.001

23 HELERMERM S W, PR ARER (4) o HAREdE i 6 1
B/ B s 20 2 150 e 20 N 1 A 1 D o = 3 5 7
F=6 TFRARERESIESTHIREE (1)

Tab.6 Changes in scores at different time points after intervention (4)

AT,-T, (12 J&754k)

ML . +8.05 >t IRAL: +4.45

Jebi AT-T, (6 JA7AR1L)

MoCA Ht #F4) WEELH : +4.55 X BRZH . +2.25
MMSE 1143 SR : +2.75 >XF B4 +1.15 RG] +5.95 >XFHR4: +2.65

ADLS 1143 VB . +7.15 >t IRZ. +4.25 WIELLH . +13.95 >XBEZH . +8.95
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Fig.4 Improvement in cognitive function at different intervention time points in two groups of patients
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BRI =TI ] 25 7E 24T 55 A0 3] . 2SR 5 TAR I
1 RPN D RE B S B R U R
VR A 1 13 b s s 246 X (4anifg
o T AOAESE) |, HREEENETES R
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W, A BT VR IRt 2l i “5n
BEIE" , AMEL VR AT S5 Wt — 25tk 1 422 K
2Rl IhARE A RE , M AESSFA A I B8 2 B A P )
ICAN . Rl N TR RE . INALEE O SO R A 45
AR KR, Aok VRINFIIIZR IR Gtk -1k
KR FE— 4R TE, Sl PSCI R 5 4Rt 5 = 50 B
Re
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