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[ Abstract] Objective To investigate the effects of transcranial electrical stimulation combined with brain—computer
interface technology on cognitive function and upper limb function in patients with stroke. Methods A total of 94 stroke patients
admitted to Xuzhou Rehabilitation Hospital Affiliated to Xuzhou Medical University from November 2021 to May 2023 were
selected as the research objects. The patients were divided into brain—computer interface group (n=47) and combined group
(n=47) using random number table method. Brain—computer interface group was treated with brain—computer interface technology
treatment, combined group was treated with transcranial electrical stimulation on the basis of the brain—computer interface group,
all patients were treated continuously for 4 weeks. The cognitive function [Mini—Mental State Examination (MMSE) score, Montreal
Cognitive Assessment (MoCA) score, Trail Making Test (TMT) execution time, Digit Span Test (DST) results, Stroop Color and
Word Test (SCWT) execution time and accurate number]| , electroencephalographic indicators (o, B, 8, 6 wave amplitude) and
upper limb function [Fugl-Meyer Assessment—Upper Extremity (FMA-UE) and Action Research Arm Test (ARAT) scores] before
and after treatment, and the incidence of adverse reactions were compared between the two groups. Results ~ After treatment, the
scores of MMSE and MoCA in the two groups were higher than those before treatment respctively, and those of combined group
were higher than those of brain—computer interface group (P < 0.05) . After treatment, the execution time of TMT-A, TMT-B, and
SCWT in combined group was shorter than that before treatment, the DST results and correct number of SCWT in combined group
were higher than those before treatment, the execution time of TMT-A, TMT-B, and SCWT of combined group was shorter than
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that of brain-computer interface group, the DST results and correct number of SCWT of combined group were higher than those of

brain—computer interface group (P < 0.05) . After treatment, the a wave amplitude in brain—computer interface group was higher

than that before treatment, the o wave amplitude in combined group was higher than that before treatment, the 8 and 6 wave

amplitude in combined group was lower than that before treatment, the a wave amplitude of combined group was higher than

that of brain—computer interface group, the 8 and 6 wave amplitude of combined group was lower than that of brain—computer

interface group (P < 0.05) . After treatment, the scores of FMA-UE and ARAT in the two groups were higher than those before

treatment respectively, and those of combined group were higher than those of brain—computer interface group (P < 0.05) . There

was no statistically significant difference in the incidences of headache, nausea and vomiting, allergies, and fatigue between the

two groups (P > 0.05) . Conclusion Transcranial electrical stimulation combined with brain—computer interface technology can

improve cognitive function in patients with stroke, regulate brain waves, and promote the recovery of upper limb function.
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Table 1 Comparison of general information between the two groups
an b i 5 bW jﬁ& WA (Rt sk RS RS . FFokH i Wi
(x5, %) (Br) (xzs, kgm’)  (xxs, d)  FuumtemizEs)  (n (%) ) (n (%)) (0 (%)) (5zs, mmHg) (xxs, mmHg)
WHLEO4L 47 68353 2522 2B1+04  253+135 205 18 (383) 20 (426) 11(234) 82+5 132£10
A4 47 68453 20021 230+05 253125 20127 16 (340) 17(362) 13(27.7) 84+6 131£10
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- BIEER (n (%) ) B ERE AR (X5, mmol/L)
R BEIRAG LG fen M A N COPD R B2 hikE HDL-C LDL-C
ROl 32 (68.1) 15 (319) 10(213)  22(468) 6(128) 4(85) 62+1.0 7916 151035 3.20+0.60
i Seeiil 34 (723) 12 (255) 8 (17.0) 19 (404) 5(106) 3(64) 62+1.0 7916 1.56+0.39 3.18+0.58
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Pl 0.652 0494 0.600 0.533 0.748 0.694 0.851 0.951 0.515 0.870

TE: COPD=ABYEFHIENENPR ; %R x ;1 mmHg=0.133 kPa,
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Table 2 Comparison of scores of MMSE and MoCA between the two groups

before and after treatment
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Table 3 Comparison of results of TMT, DST and SCWT between the two groups before and after treatment
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Table 4 Comparison of electroencephalographic indicators between the two groups before and after treatment
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Table 5 Comparison of upper limb function between the two groups before

and after treatment

. FMA-UERE/> ARATIFS>
g —— ——— ——
TRYTHI BIT R IRYTHI BITIE
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Table 6 Comparison of adverse reaction incidence between the two groups
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