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Background 
Recently, novel tools based on emerging technologies such as non-invasive brain 
stimulation (NIBS), robotics and virtual reality (VR) have been developed to improve 
motor function after stroke. There are growing evidences that a combination of NIBS and 
motor skill training is a new treatment option in the field of neurorehabilitation. 
However, it lacks of studies about VR-based rehabilitation system combined with NIBS. 
Therefore, the aim of this study was to investigate the effect of combination of 
transcranial direct current stimulation (tDCS) and VR-based therapy on distal upper 
extremity in patients with stroke.     
 
Methods 
The present study was a randomized, double-blinded controlled trial (NCT03465631). The 
study included 20 stroke patients who were randomized to an experimental (VR-based 
training with tDCS; VR-tDCS) group or a control (VR-based training with sham-tDCS; VR-
Sham) group. All participants received a 20 sessions of 20 minutes-intervention (VR 
program with tDCS or sham-tDCS) over 20days. The primary outcome was the change in 
the Box and Block Test (BBT) scores, and the secondary outcomes were the changes in 
the Jebsen–Taylor hand function test (JHFT), Fugl-Meyer assessment of the upper 
extremity (FMA), Grip strength, and Stroke Impact Scale (SIS) version 3.0 scores. The 
outcomes were assessed before the intervention, immediately after the intervention, and 
1 month after the intervention. The change of those variables were compared between 
the two groups using the RMANOVA.     
 
Results 
Both groups demonstrated gains in all evaluated areas. There was no interaction of time 
and group, indicating no difference between two groups, although VR-tDCS produced 
greater improvements in all other outcome measures, except for the SIS-activities of daily 
living/instrumental activities of daily living (ADL/IADL) domain. There was no adverse 
events during the study.     
 
Conclusions 
These findings suggest that tDCS combined with VR-based rehabilitation could be with 
safety. However, robust evidence needs to be investigated and clarified with further 
studies.  



 
 



 
 

 
Fig 1. Study flow-chart  


