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Dual-task training combined with transcranial direct current stimulation improves postural
control in stroke patients with hemiplegia based on the cognitive-motor synergy loop
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[ Abstract ]|  Objective To explore the impact of dual-task training combined with transcranial direct current stimulation
(tDCS) on postural control and cognitive function in stroke patients with hemiplegia. Methods From August 2023 to January 2025,
a total of 40 elderly stroke patients admitted to Shanghai Tongren Hospital were selected as the study subjects. A randomized controlled
trial with assessor blinding was conducted, dividing the patients into an experimental group and a control group, with 20 patients in
each group. The experimental group received 20 minutes of cognitive-motor dual-task training combined with tDCS plus 20 minutes of
conventional training, while the control group received 20 minutes of enhanced postural training combined with tDCS plus 20 minutes of
conventional training. The intervention was conducted 5 times per week and lasted for 4 weeks. The effects of the intervention were as-
sessed using the Montreal cognitive assessment (MoCA) , multi-directional reach test (MDRT) , timed up and go test (TUGT) , Fugl-
Meyer assessment for lower extremity (FMA-LE) , simple reaction time (SRT) and gait analysis. Results Before treatment, there
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was no significant difference in MoCA scores and the maximum extension distance of MDRT in the forward, backward, left and right di-

rections between the two groups (P>0.05) ; After treatment, the experimental group had higher MoCA scores than the control group,

and their maximum extension distance of MDRT in the backward and left directions were longer than those of the control group, with all

differences being statistically significant (P<0.05). Before ireatment, there was no significant difference in FMA-LE and TUGT be-

tween the two groups ( P>0.05) ; After treatment, FMA-LE in the experimental group was higher than that in the control group ( P<

0.05), but there was no significant difference in TUGT between the two groups ( P>0.05). Before treatment, there was no significant

difference in the parameters of gait analysis between the two groups ( P>0.05) ; After treatment, right—side step length, cadence and

velocity in the experimental group were higher than those in the control group ( P<0.05), whereas differences in left—side step length

and stride length were not statistically significant ( P>0.05). Before treatment, comparisons of SRT between the two groups showed no

statistically significant differences (P>0.05) ; After treatment, the SRT in the experimental group was shorter than that in the control

group ( P<0.05). Conclusion Based on the conventional training, cognitive-motor dual-task training combined with tDCS can im-

prove postural control and executive function in stroke patients.
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