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Abstract

Background and purpose: Postural instability is a disabling consequence of stroke. Transcranial direct
current stimulation (tDCS) has been proposed as an adjunctive intervention for rehabilitation; however,
the efficacy of different stimulation parameters remains unclear. This study aimed to investigate the effect
of tDCS on balance after stroke and identify its potential moderators.

Materials and methods: This systematic review and meta-analysis was conducted in accordance with the
PRISMA guidelines and registered in PROSPERO. PubMed, Scopus, Web of Science, and Cochrane
were searched from inception to February 25, 2025. Randomized controlled trials comparing active tDCS
with sham stimulation in adults with stroke and reporting balance outcomes were included. A random-
effects meta-analysis, subgroup analyses, and meta-regression were performed to investigate the
treatment effect and its potential moderators. Risk of bias, publication bias, and certainty of evidence
were assessed using the GRADE framework.

Results: Compared with sham stimulation, tDCS significantly improved balance (g = —0.476),
although substantial heterogeneity was observed across studies (12 = 79.9%). The timing of tDCS relative
to exercise did not significantly moderate the treatment effect (P = 0.648). Stimulation site (P = 0.003)
and reference electrode (P = 0.007) were significant moderators of the treatment effect, whereas montage
configuration was not (P = 0.590). Meta-regression showed that age, sex, stimulation parameters, exercise
duration, and study quality were not significant moderators of the tDCS effect.

Conclusion: tDCS was associated with improved balance performance compared with sham
stimulation; however, the certainty of evidence was rated as low due to risk of bias and heterogeneity.
Although stimulation site and reference electrode moderated the treatment effect, these findings,
particularly those from limited subgroups, should be interpreted cautiously. No evidence indicated that
treatment effects were moderated by tDCS timing or montage configuration. Further well-designed
studies with standardized protocols are needed to clarify the role of tDCS parameters in improving
balance after stroke.
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