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Effects of lower limb rehabilitation robot-assisted short-term dual-task
training in stroke patients during rehabilitation period

SUN Li, ZHOU Xiaoyun, LIU Su, GAO Jie
(Department of Rehabilitation Medicine, the Affiliated Hospital of Nantong University, Nantong 226001, China)

Abstract Objective: To explore the effects of lower limb rehabilitation robot on the rehabilitation outcomes, walking
ability and balance function of stroke patients. Methods: 76 stroke patients who were admitted to the Affiliated Hospital of
Nantong University from March 2023 to June 2024 were selected as the research subjects. They were divided into the control
group (dual-task training) and the observation group (lower limb rehabilitation robot-assisted dual-task training) using a random
number table, with 38 patients in each group. The lower limb motor function, walking ability and balance function were compared
between the two groups. Results: After 4 and 8 weeks of treatment, the Fugl-Meyer assessment(FMA) scores, functional
ambulation categories (FAC) scores and Berg balance scale(BBS) scores of the observation group were significantly higher than
those of the control group (P<0.05). The results of the decision tree showed no significant differences in FMA, FAC and BBS
scores after treatment among the patients (P>0.05). Conclusion: Lower limb rehabilitation robot-assisted dual-task training can
improve lower limb motor function, walking ability and balance function of stroke patients during their rehabilitation periods.
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Table 1 Comparison of general data between the two groups of patients [x s, n (%) ]

L1l ZRch R {7 ZEch 25 HY

851 g (%) mE(A) -

£5 b°q Z= =i Jiigzaginl FXAESE
WEEH 20 18 16 22 17 21

1634754 5554152

(n=38) (5263) (4737) °103%754 5B05x152h00) (s789)  (4474)  (5526)
pog:icEa: 22 16 13 25 16 22
(n=38)  (57.89) (42.11) °0092%782 5922117 5101y (e579) (4211)  (57.89)
ty 0213 0213 0.403 1.184 0.502 0.502 0.054 0.054
P& 0.645 0.645 0.688 0.240 0.479 0.479 0817 0817
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&2 FMA. FAC & BBS iF4rtb%s (X £5)
Table 2 Comparison of FMA, TAC and BBS scores between the two groups of patients (x +s )

w3 FMA 343 FAC ¥ 5> BBS 4>
JBIrEl BT 4B 8fr8HE BIrEl BT 4B BT8R IRl BT 4B 8fr8H
Mg 10.18 22.05+ 30.13 111+ 2.66 + 3.68+ 20.21 27.00 = 47.24 +
2.26 4.39 2.76 0.31 0.58 0.74 4.33 5.40 7.96
BB 10.03 = 14.00 = 2839 2= 1.03 + 1.97 + 245+ 21.16 24.00 + 34.37
2.17 2.63 4.64 0.16 0.43 0.50 414 4.70 6.90
tE 0.310 9.695 7.689 1.387 5.806 8.524 0.976 2.583 7.530
P& 0.757 0.000 0.000 0.169 0.000 0.000 0.332 0.012 0.000
R3 RRMERHE
Table 3 Summary of decision tree model
B! FMA 2B FAC &R EIEZ BBS &AL E
£KE CHAID CHAID CHAID
AT E 7877 8 Bl/E FMA 1S 7677 8 BJG FAC ¥4 7677 8 EJE BBS 4>
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Pl ASROE I ZREAL DN G2, e AT AE |
HE EREE S HTATAESE, A AUL SIS, 4
i LS T RLABE I 2 R GE, ANLRERS Y
SRILPY J AR, b RS
AL A R E RO B . 4P L 55 N ™ B
FUIRFER I, AN R R ol E S0 I A r R 1Y
NIIREIR A BATRAE . ATk R,
HLEF N A DI ZRRERS 2 & 4R TH B3 FAC 47,
ARERAEII P REAICIC . EEFINICER,
RERSAT 280 9 S8 3 O T R Al g, A
AT RE O E AR AR E MR P T BB
SN NI ik 52 I R 28 25 2 O SR A B S
i, FHNRE KRR, fRmp e .
[F f 60 65 BRBEA T8 . PURHATIE 55 S 2P Zx

1140

P RFE - B N RE AL, el R R XURG . i
FESE N PIFTE RIRESR e, SUE 55 2R & bl g
N i A 83 AT RE KA AT B 5 RCR
HAMTEAR 8 A7 R WA % BBS F
Or TR R, U 2R AU U
THF A B, i a4 S BUE 55 1T 2k,
AR R R 1 S 24T 55 b PR AR

T . 35 i TP D R e e 7 LAY I
PREEHE B R L Ml A A AT R, R AR
A ARSI TR P T BN S AL AR A B XL
FES5INGEAURBR T Y B BE IR IL, S RERS
TER B BAREHOR FRILY . BEIEI St
T PR B I B B AR DD RE A0 15 UL, A
R 35 8 AR 0 53 01, B YO AR
A5 A BRI S AR AR B, G [R) 9E B A8 3 A 336 S



IR TR AR AL B AL S SR A B 5 Bk R e 5 R AR

AT P PR RIS R R, R

FAIRITIR, FMA, FAC & BBS W43 I K

N REER. X RUERN, BEREICR

5 — BRI F ARG, e 2 Mz B

TS, WEEH AR S T R LA A

WG, HTEIss e, BA1TRE IR

frfe 8 R T P LIRS

LA, U BLE Ao 3 e i

TR HAT BRI

G R, T RCHEAEHLE A 0L 45

GRAEM A h B R P RO B, BRE 4T

NHCIhRE . BATRE S SR EhRE . R TAHES

AFE—E W R R E, BT — D RAEA

L Z b Bk e — P B E S 1 B AT R
FEFMRER: AL REEETHEF R,

YEE TR : #hm A swRAMa, BE®L; A
D= R ARAE; XA IR &E A TRk
PR, HIESHT, SHRE L.

[1]  Zhu F, Kern M, Fowkes E, et al. Effects of an exoskeleton-assisted
gait training on post-stroke lower-limb muscle coordination[J].
Journal of neural engineering, 2021, 18(4): 046039.

[2]  SB3CH:, 5Kk5 ., W)y . N ML AR A AN A kA AR
H A RN TP FEERE (). Fr e e SR Ak
2023, 45(11): 1035-1039.

(3] A, EFH . U6, 55 . R IBSMEEL S ARSI 0 AR A
T RRERE T B S SEN [T]. AR (R ), 2023,
61(3): 121-126, 133.

(4]  BXHEWR | FHUEI , ANBTSE S5 L ORISR SR RO LR
N INGRX A v 5 T S RE A AR D). v [ B A B0 5 5
2023, 29(5): 497-503.

[5]  FBEEWN . FEWEA , M, 5 . WUE S5 IR it 2 vh 5 i
SR R AR B 5 (0], AR R ek | 2021,
23(5): 525-527.

[6] HARBES AL 2y, TP A S B 2 2 I L
e E A B P A ISR HE RS 2018)]. rhARRT R Ay
i, 2018, 51(9): 666-682.

[71 Ffld, LRoE, K8, % Fugl-Meyer & % 78 1 X Ik 7
RS2 7 T v v 18 (D). T R A I AR 4k 2007, 22(3):
264-265.

(8] (@i, i, sk, 4% . N B MLE AT B v A2 v ik
SR LA T I RERSE IR (1], oh e RS BR 2R A L 2022, 37(8):
1079-1083.

(9]  A4HMF, PO . Berg i iut 32 K I PRIV []. v [ e 52 34
1 59 . 2002, 8(3): 155-157.

[10] FFBLAT , #{URLL . PR SRR P2 1 3 — AR 43 h SO S
H AR T B i R PP i A MR IR A5 B S0 (0] Hh AR
2FIRGE L 2014, 34(7): 1751-1753.

[11] ZEa0F , JUB. SEF B ARLE PRAN 1 4 3L F00S fig 2 vh ik &2
W SS-QOL P4 BYFENA [J). [H bR B2 2% 5K, 2021, 40(6):
1084-1087.

[12] Hobbs B, Artemiadis P. A review of robot-assisted lower-limbh

stroke therapy: unexplored paths and future directions in gait

rehabilitation[J]. Frontiers in neurorobotics, 2020, 14: 19.

[13] #EHE)™, Fil, 5k3CH | 55 R BAMEHRHLES A BIOC TR
INGRRTAiAE b 207 T e e 25 207 TR A SR (1), AR
B SRR J8RG | 2024, 46(2): 118-122

[14] Kayabinar B, Alemdaroglu-Giirbiiz I, Yilmaz O. The effects of
virtual reality augmented robot-assisted gait training on dual-task
performance and functional measures in chronic stroke: a randomized
controlled single-blind trial[J]. Eur J Phys Rehabil Med, 2021, 57(2):
227-237.

[15] X055, E—75 . SdRAE 5 BULSF NGRS 5 AT
ZEIIRERIRN ()], PR HERL | 2022, 21(7): 23-25, 28.

[16] MENG G L, MA X Y, CHEN P F, et al. Effect of early integrated
robot-assisted gait training on motor and balance in patients with
acute ischemic stroke: A single-blinded randomized controlled
trial[J]. Therapeutic Advances in Neurological Disorders, 2022, 15:
17562864221123195.

[17] HE M D, HUANG L, TANG D K, et al. Intervention effect of lower
limb rehabilitation robot with task-oriented training on stroke patients
and its influence on KFAROM score[J]. Journal of Biosciences and
Medicines, 2024, 12(9): 62-72.

(18] hddrfh , Ak, £k | 45 . BUSAE RSN RIS T IR L
DRS4S BTN S ST REASE (1], s AR BB A
Zeiki | 2022, 44(1): 30-34.

[19] BEIT, #akom , Ll , 45 . T BOHES AL AAE RS 7 B fff
E R BRI (1 (L B XA RO B AR S [T, v B2 24 41
2023, 20(29): 78-82.

[20] XU, BRYGEL, £, 55 . MRS T RS AR AR ik
Zerp B T B RS IO WLER (0], BLEs ASMRRE 2R (h
L), 2024, 5(4): 542-547

[21] 2, FFE , ki, & . FRREIIZBLER A S
WU IR B AR A6 e i 2 fh 2 S BE . BA7REST . Lovent
JUL3 5305 % P RE T B B2 L (D], 6 AR S 6 B 2 A ks, 2024,
23(4): 377-381.

[22] AREL , WRiFMd: , A0, 4 . B2 aCo MR AL AV ZRR I
SIS RS T D RER R (1) TR AR B R A
HEdE 24k, 2023, 45(2): 109-113.

[23] EWess, B, ARTE, 55 IS T BRI Nl
X & AR A RRERS AT 85 D RE RIS TACR MR I 1] 52
BAREEE | 2022, 36(7): 706-709, 714.

[24] AR, B, UL, 5 PG BILE NS E R GTT
X AR AL T R T IR T AOULEE (0] B ARBE A G PR,
2024, 30(2): 358-361.

[25] fifr R NVETE . EHOC , 55 L BT R RS ML AL 5
SR BN I S B A TRE ST B (1], th AR B R
HHER ki 2024, 46(2): 112-117

[26] 28, Ak, BRBLA L 45 . RIS P NI A AL SE R 1125
Xz b A TR A TR (D). REWITER B2 41
2024, 45(7): 92-98.

[27] ISR L BN KL RIS ARSI AL A ZRA i
IR RS P SR B BE BV RE TR IFSE (). T AL
2020, 35(12): 633-636.

[28] SRAILL, UM, B4R, 45 IR AL G AL iz b g
FIBH) SO IIRERISER [J]. FEAZ 2441, 2020, 30(2): 114-118.

[29] #FREAE, XIZIK , W=, 55 . IR ALE D& SFE U125
X i 2 e S T 112 2l 2 RS R I RO BRBIESE (). th RS
2020, 35(7): 339-342.

[30] BRJ7 . BfREE, SIS, 45 TR HRHLAS ATE AR h R F 2
AEMESL PP R AT [J). TP BEAL | 2023, 38(4): 243-247.

[31] EFIME . Brai3r , #SCH . TR L E ARG B3 T ik
X G 2 e e 88 A A R S (). VAR BRSO L 2023,
44(11): 1163-1167.

it BUIRE

1141



