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Effect of isokinetic excercise combined with upper limb rehabilitation robot
on upper limb function recovery, quality of life and neuroplasticity in stroke
patients with hemiplegia during the recovery period

YANG Lan', ZHOU Xiaoyun®, XU Jian', TIAN Yu', CHEN Wei'
(1.Department of Rehabilitation Medicine, Baoji People’s Hospital, Baoji 721000, China; 2.Rehabilitation Treatment Center,
the Affiliated Hospital of Nantong University, Nantong 226000, China)

Abstract Objective: To explore the effect of isokinetic exercise combined with upper limb rehabilitation robot on
upper limb function recovery, quality of life and neuroplasticity in stroke patients with hemiplegia during the recovery period.
Methods: 102 stroke patients with hemiplegia treated in Baoji People’s Hospital from March 2021 to March 2024 were selected
and divided into the control group (n=51) and the study group(n=51) using a random number table. The control group received
conventional rehabilitation training, and the study group received isokinetic exercise combined with upper limb rehabilitation
robot training. Upper limb function recovery, quality of life and neuroplasticity of patients in the two groups were compared.
Results: Compared with that before intervention, the scores of action research arm test (ARAT) and Fugl-Meyer assessment of the
upper extremity (FMA-UE) in the two groups were both raised after 3 months of training (P<0.05), and the ARAT and FMA-UE
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scores in the study group were higher after 3 months of training than those in the control group (P<0.05). Compared with that before

training, the scores of various dimensions of the stroke-specific quality of life scale (SS-QOL) in the two groups were both increased

after 3 months of training (P<0.05), and the scores of various dimensions of SS-QOL in the study group were higher after 3 months

of training than those of the control group (P<0.05). Compared with that before training, the slope asymmetry index, cM1 Slope,
and RMT asymmetry index decreased in both groups after 3 months of training (P<0.05), while iM1 Slope and ¢M1 RMT increased

in both groups after 3 months of training (P<0.05). Moreover, compared with the control group, the slope asymmetry index, ¢M1

Slope, and RMT asymmetry index were lower in the study group after 3 months of training (P<0.05), while iM1 Slope and ¢cM1 RMT

asymmetry index were higher in the study group after 3 months of training (P<0.05). Conclusion: The application of isokinetic

exercise combined with upper limb rehabilitation robot training in stroke patients with hemiplegia during the recovery period can

promote upper limb function recovery, improve quality of life, and enhance neuroplasticity.
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Table 1 Comparison of general data between the two groups of patients [x+s, n (%) ]
45 BMI e eee it RAESD AL
A3 FH (%) 2 Rz (d)
2 % (kg/m®) FRAEZE Bt 2l i

A 31 20 33 18
(n=51) 55.10 £5.04 (60.78) (39.22) 24.45+1.94 60.63+16.37 (64.71) (35.29) 24(47.06) 27(52.94)
XF R 2H 26 25 30 21
(n=51) 53.65 +5.27 (50.98) (49.02) 24.08+1.53 56.73+13.64 (58.82) (41.18) 32(62.75) 19(37.25)
t/x 1y 1.420 0.994 1.069 1.308 0.374 2.534

P& 0.159 0.319 0.288 0.194 0.541 0.111
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Table 2 Comparison of ARAT and FMA-UE scores between the two groups of patients (x +s, score )
ARAT FMA-UE
28351 = ~
YIZRY Y3 BE Y ZRHT WNEI A
R4 (n=51) 38.10+7.11 53.47 +10.87° 36.22 +8.53 53.73+10.91°
XEH (n=51) 37.61+8.45 45.73 +9.08° 36.53+10.84 46.88 + 8.96°
tE 0.317 3.906 0.162 3.461
P{&E 0.752 <0.001 0.871 0.001

W YIZRHTMIEE, "P<0.05

*3 WHEE SS-QOL HEHEETNLLE (X x5, 7))
Table 3 Comparison of SS-QOL scores in each dimension between the two groups of patients (x +s, score )

fetr HRA (n=51) TE4A (n=51) tE P{E
VIEZ%D) 56.96 + 5.41 57.94 +5.38 0.918 0.361

25 B
W& 3MNBliE 72.55 +4.97° 70.02 +4.37° 2.728 0.008
. MIE%:n) 55.08 + 5.35 53.76 + 5.68 1.203 0.232

& EEN
W3 AE 78.35 +5.14° 67.12 +8.82° 7.861 <0.001
. PIEZ%D) 55.96 + 6.50 56.53 + 7.09 0.422 0.674

1o = Xl
W3 NBiE 68.84 +6.77° 62.33+7.87° 4.476 <0.001
VIEEeT) 45.71+7.13 45.10+6.03 0.465 0.643

HIERED
W3 AE 75.25 +5.15° 65.37 +5.32° 9.538 <0.001
Mz 4414 £5.91 42.90 +5.09 1.132 0.260

LR
N3 MNBiE 61.08+5.71° 56.73 +6.29° 3.662 <0.001
MIE%:n) 43.45 £ 3.99 42.08 +5.09 1.516 0.133

FIhEE
3N AE 64.73 +5.34° 60.94 + 5.30° 3.592 0.001
PIEZ%D) 4524 +5.28 44.88 +3.43 0.400 0.690
H%ohae

Y% 3 MNBE 75.33 +3.00° 65.59 + 4.03" 13.854 <0.001
YA 50.08 +4.84 50.76 +5.51 0.668 0.505

IR,
W3 NBIE 79.14 +2.57° 66.86 + 3.50° 20.173 <0.001

H: ST, "P<0.05
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x4 PMABEFWMEWEMLER [x+s, n(%)]
Table 4 Comparison of neuroplasticity between the two groups of patients [x s, n (%) ]

fetr 54l ( n=51) STER4H ( n=51) tE P{E
] 96.65 + 2.54 97.27 +2.29 1.309 0.193

RIRIRITFRIEEL
%31 A 50.20 + 16.34° 88.06 + 12.37° 13.192 <0.001
iM1-Slope YIBT 5.25+1.45 5.16+1.42 0.345 0.731
(V1% MSO) YH3 AR 26.12 + 8.06° 8.22 + 2.66° 15.054 <0.001
cM1-Slope ] 108.61 +36.53 106.27 +35.39 0.328 0.744
(uV/1% MSO ) %3N BB 22.22 +7.02° 76.49 + 25.27° 14.778 <0.001
YIE 61.71 +20.44 60.00 + 19.4 0.432 0.666

RMT A FRIEEL
%31 RAE 17.65+5.15° 45.86 + 15.69° 12.202 <0.001
M1-RMT ] 52.14+1.23 52.57 +1.56 1564 0.123
(% MSO ) k3N AR 65.39 + 5.82° 57.71+5.15° 7.064 <0.001

W SUIZRTHEE, "P<0.05
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