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Efficacy of task-oriented upper limb rehabilitation robot-assisted
training in upper limb functional recovery after stroke

HAN Mei, DUN Wanghuan, LI Binglun
(Department of Rehabilitation Medicine, the First Affiliated Hospital of Xi’an Jiaotong University Xi’an 710061, China)

Abstract Objective: To investigate the efficacy of task-oriented upper limb rehabilitation robot-assisted training in upper
limb functional recovery after stroke. Methods: 92 stroke patients in the First Affiliated Hospital of Xi’an Jiaotong University
from January 2021 to December 2023 were selected and randomly divided into the control group (conventional rehabilitation
training, n=46) and the research group (task-oriented upper limb rehabilitation robot training, n=46). The upper limb motor
function, degree of upper limb spasticity, integrated electromyography (EMG) of biceps and triceps brachii and their synergistic
contraction rate were compared between the two groups. Results: Compared with that before training, the Fugl-Meyer assessment
of upper extremity (FMA-UE) scores, Wolf motor function test (WMFT) scores, and function independent measure (FIM) scores
were all increased in the two groups after 4 weeks of training (P<0.05), and the above ratings were higher in the study group than
those in the control group (P<0.05).The grades of modified ashworth scale (MAS) were better after 4 weeks of training than that
before training in both groups (P<0.05), and the MAS grades were better in the study group than those in the control group (P<0.05).
Compared with that before training, the iEMG of biceps and triceps brachii increased, and the synergistic contraction rate
decreased in both groups after 4 weeks of training (P<0.05), the iEMG was higher and the synergistic contraction rate was lower
in the study group than those in the control group (P<0.05). Conclusion: Appication of task-oriented upper limb rehabilitation
robot-assisted training in stroke patients can improve their upper limb motor function, alleviate upper limb muscle spasm,
increase the iIEMG of biceps and triceps, and decrease their synergistic contraction rate.
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1.1 —fER PEHL 2021 45 1 H—2023 4 12 A
TE VY 48 A2 38 K2 55— W E B2 B 236 1Y 92 11 fisg
A MARE: OFFE b E Sk s
PR A 2645 R 2018 ) ' HRoE e A TR Y 12
WidnifE; @1 WA ; @ FM A Brunnstrom
SAAE AL by @A AR IE AL TP R A
OFEERS BN R E . HRrE: O&F
I, QG RIE R RIE R BB
QB I ML & 5 @A T 4 Ui 9 55 i 2L 1A
P2 ¥ BB BEDL o R IR (46 1], 17
FREE LR ) AWl (46 i, 17451
RN AL ), WALEE LR L,
ERIGH¥E X (P>0.05) , BAAHYE (W
1) o ARUFFTRATEE PR 2AAC TR 51 21 i A%
ALV

1.2 ik YRR E HREZ NS, ORshiE
8f: a JHRTES . BEANE, KE—HTF0
TREBMEM N, n—HFRTEEENT
i, AT ME MG s, BE RN,
Flg— R PR RF N, 75— H TR,
PREEI O B, s T T Ao g, — ik
TEBNAAELE 90° Aidy, b LR TR
b. O IE B AT 2T I th A5 bz sh i,
FIguli T RGN, —FRAERE FHT
¥, —FHRFLE 124000, fEEERHImE

F1 FMAHBREELZEARLERK [x+s, n(%)]

Table 1 Comparison of baseline data between the two groups of patients [x +s, n (%) ]

Ef7 FRA ( n=46) KB ( n=46) tx* & P&

F (%) 58.63+12.10 61.02+11.56 0.969 0.335
2 27 (58.70) 30 (65.22)

451 0.415 0.519
= 19 (41.30) 16 (34.78)

BMI ( kg/m?) 24.38+2.01 25.06 +2.23 1.535 0.128

wiE () 7.26+2.25 7.50+1.99 0.541 0.590
fNiEsE 25 (54.35) 28 (60.87)

TR 0.401 0.527
Jigasfiiik 21 (45.65) 18 (39.13)
] 20 (43.48) 22 (47.83)

TRREMI5 0.175 0.675
H 26 (56.52) 24 (52.17)
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S RINGRNE : IGRNE FEEAREH LT
J SRR (9 2 A SRSk, AR Tl ek
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JR SRR SR ik iz gl LA 5 i o 3 A

ARIE IR o HEREYIZE (295 min) -
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P ERITIE T, BRI BOE iR 55
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K 20 min, AR 5K, HLAFLE 12 .

1.3MzEErr O Fusshiee: FUIZE
Wk 4 AR PEA A & EIGZ 3h DheE. R
Fugl-Meyer I iz 8 813 3R ( Fugl-Meyer
Assessment of Upper Extremity, FMA-UE ) PTEAL
B PR GE S s, BiisE . T8
B LM RE S5, A 33 WiHEAR, S
66 51, STEUBE R FEGS Eh I REMGE . R
H Wolf iz s IREIi 5% ( Wolf Motor Function
Test, WMET ) " 3P4 8 E G2 258 iUs it
A 6 T F S B 9 I RETEAT %5, S
N5 58, S BUBGE RIS S I REBT . SR 2D
AE M 7 P PE 2 ( Function Independent Measure,
FIM ) "Rl R AR AR T R b M, A
TEN AR RE, A 18 TN %, &
O3 R 126 530 3 BB R AR T RE M ST B
@ F P ERZERREE . TUNZRmi M2k 4 5
K F B Ashworth JILK 77 97 %€ B 3% ( Modified
Ashworth Scale, MAS ) " ¥k 85 JL5K F17KF
G320 0~4 9%, FolBm KR UK B . 0 Rk
NI A ve: ) | 7 & N | K| SRS 3 P S
TITE S AR RIPE 8RR R 1+ ZeFoR
I AR YR T SRR R o B R T
BUNEIT s 2 RERWUK BRI, Rk
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TR ENE, B SKRNESA RS, #oshih
ShAIAE; 4 HFRNKIMEERZS, JOIE5E sk
G, OBE RN L= SRR DURAE
( Integrated Electromyography, iEMG ) . ¥[E
iz EERE (22C~26C) T, milF—f;
PRSI FH NORAXON 2 [ LH (SO0 £ 35 347
WE B RIBRAL, PREFIA SR 60°, Jif
KA WIS AL AL, LRI AL IS 1Y B
J b AR, SR LU R R AT A
A S R AR o I SRR Sk LRI = Sk WUAE
BORS RS R EMG i, #5242 10s, A
D 3 YR O R(EL 3 H530 0 ¥ D s R o it
X PP 4 BRI %

1453 F T %E L SPSS 22.0 344 43 BT A< B
FEITA R, RS R Ca )
[n (%) 1HIB, WLHRTT } K5, SFHG0R
FrRRMIRGE G s AT 45 IR0 A AT BORL R
P8+ bpiEZE (z+s) ROIBEI, PZLEFT 07
FEAS ¢ 36, GHINATICRT ¢ K08 P<0.05 7R 2%
SAGEE L.

2 #R
21 E B shzhae I 45 A N 41 B FMA-
UE. WMFT, FIM ¥4y, 25 LG iT%E X

(P>0.05) 5 %k 4 85 P4l L #H FMA-UE
WMFT., FIM #F53 T, HARRFX AL, 5%
ZH FMA-UE, WMFT., FIM ¥F 95, 2345
eEE L (P<0.05) , W#E2,

22 FRANAEZEEE  YIZRAT M4 B E MAS
SRIE, EZRTEITFEE L (P>0.05) 5
Yk 4 J 5 W4 R E MAS S Tl g, HAF
T2 MAS SR T IRYL, ZRA G4 E X
(P<0.05) , WL 3,

2.3 IEMG SthEWZEZE INgaimdlE &L —
KWL, BE=SKkLEY iEMG ., DR R e, 2
SLGE = L (P>0.05) 5 Y4k 4 )G W4 &
FRE SN, =Sk WU iEMG T, R4
L, HAHEFXRA, #rRailk — kM.
B =S LRY AEMG B, PRFIEE R AL, 225
HEi L (P<0.05) , W 4~5,

3 it

A, AR R, S — el T A 52
M FEAINALHRE L, HIRRAN 1%,
ki A b B O RER A X T R B R AR TG A B
B AL I Bt B oG RE Y ARim, A%
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Table 2 Comparison of upper limb motor function between two groups of patients (x+s, score)

- FMA-UE .4 WMFT 343 FIM 343
285
Yl ZRAT YEE Yl ZRET VlEz= Yl ZRET Y4 s
R4 (n=46) 26.85+5.67  42.41+6.27° 19.87+2.08  34.33+3.10° 72.00+9.96 86.85+9.78°
XEB4A (n=46) 27.43 +£7.03 37.46+7.01° 20.28+2.12 25.20 + 3.28° 71.22+11.37 79.50 +11.51°
t& 0.441 3.575 0.944 13.715 0.351 3.299
P& 0.660 0.001 0.348 <0.001 0.726 0.001
H: 5UIZRHTEE, 'P<0.05
®3 WHBEEMAS HEEEE [0 (%) ]
Table 3 Comparison of MAS grading between the two groups of patients [n ( % ) ]
B = 2835 0% 1% 1+ % 2 % 3% Z1& P{&
W3R (n=46) 2(4.35) 7 (15.22) 18 (39.13) 13(28.26) 6 (13.04)
YIIZk8] -0.086 0.932
XTEB4H ( n=46) 1(217) 8(17.39) 17 (36.96) 15(32.61) 5(10.87)
HRA (n=46) 13(28.26) 15(32.61) 15(32.61) 2(4.35) 1(217)
Yk E -2.802 0.005
FTEBLE ( n=46) 7 (15.22) 8(17.39) 1(45.65) 6 (13.04) 4(8.70)

W WFEHINZEETISE MAS 224 bR, 7=-4.714, P=0.000; X BEZHIIZETIE MAS 224% lbi, 7=-2.225, P=0.026
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x4 FWHEBERZSLNEL=3MIEMG LLE (x5, mV/s)
Table 4 Comparison of iEMG of biceps and triceps between the two groups of patients (x+s, mV/s)

FE= A Fa=2KAL
A7
I Zk0 UlEN= ) WERE
PR (n=46) 131.67 £34.44 277.61+41.62° 21.59+5.69 37.78+8.63°
XERA (n=46 ) 133.41 £33.65 224.78 +45.92° 22.63+5.39 32.04+7.41°
tHE 0.245 5.781 0.903 3.423
P{& 0.807 <0.001 0.369 0.001

H{: ST, "P<0.05

*5 WHBER_LNSHR=SMPEKRERILE (x£s5, %)
Table 5 Comparison of synergistic contraction rate of biceps and triceps brachii between the two groups of
patients (x+s, %)

PR 25BN BR=2kH
A3
WIZRa] Y& VI[N Y&
HR4A (n=46) 19.89 £ 3.89 15.61+2.86° 42.63+5.48 27.30 +3.95°
XERAH (n=46) 19.39 + 3.80 17.61£2.43° 41.96 +5.37 34.89 £ 4.25°
tE 0.623 3.620 0.596 8.865
P{E 0.535 <0.001 0.553 <0.001

T SYIZRATILE, "P<0.05
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