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Effect of hand exoskeleton robot combined with hand motion imagination
on EEG signal and cognitive function in stroke patients with hemiplegia

GU Yiwen, SHU Jin

(Department of Rehabilitation, Shanghai Jing’an District Shibei Hospital, Shanghai 200435, China)

Abstract Objective: To investigate the effects of hand exoskeleton robot combined with hand motion imagination on
EEG signal and cognitive function of stroke patients with hemiplegia. Methods: A total of 120 hemiplegia patients with hand
dysfunction after stroke who were treated in Shanghai Jing’an District Shibei Hospital from October 2022 to October 2023
were selected. They were divided into 3 groups according to different intervention ways, with 40 cases in each group. Group
A was given hand movement imagination combined with routine rehabilitation treatment, group B was given hand exoskeleton
robot combined with routine rehabilitation treatment, while Group C was given the hand exoskeleton robot combined with

hand movement imagination and routine rehabilitation treatment. Fugl-Meyer assessment of upper extremity (FMA-UE), action
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research arm test (ARAT), upper extremity function test (UEFT), Batherl Index (BI), montreal cognitive assessment (MoCA),
mini-mental state examination (MMSE), and intramuscular EMG (iIEMG) of the upper limbs, absolute power of a oscillations
of each brain lead and total effective rate were compared among the three groups. Results: 4 weeks after treatment, FMA-UL,
ARAT, UEFT and BI scores, iEMG values of the forearm extender muscle group, upper limb deltoid muscle, and triceps were
significantly improved, while they were significantly better in group C than group A and B (P<0.05). MoCA, MMSE scores, and
absolute power values of o oscillations of brain leads were all increased in the three groups after treatment, while they were
significantly better in group C than group A and B, and group A was significantly better than group B, with significant differences
(P<0.05). Overall effective rate of Group C (97.50%) was noticeably higher than group A (82.50%) and group B(80.00%),
and the differences were statistically significant (P<0.05). Conclusion: Hand exoskeleton robot combined with hand motion
imagination can significantly improve the cognitive function, brain function and upper limb motor dysfunction of stroke patients

with hemiplegia, as well as improve their daily living ability and iEMG values of forearm extensors, upper deltoid muscles

and triceps.
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Figure 1
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