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The Effectiveness of Transcranial Direct Current Stimulation on Improving
Cognitive Functions and Cognitive Emotion Regulation Strategies in
Cannabis Users: A Randomized Sham-Controlled Trial
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Original Article

Introduction: The present study aimed to investigate the effectiveness of transcranial direct current stimulation (tDCS)
in improving cognitive functions and cognitive emotion regulation strategies among cannabis users. Given the
cognitive and emotional impairments associated with cannabis use, and the role of these deficits in the persistence of
use and the challenges of cessation, evaluating the efficacy of non-invasive brain stimulation interventions in
addressing these impairments is of considerable clinical and scientific importance.

Materials and Methods: A randomized sham-controlled trial design was employed in this study. During the
withdrawal phase, 30 male cannabis users were randomly assigned to either the experimental or sham group.
Participants in the intervention group received 10 daily sessions of anodal stimulation over the left dorsolateral
prefrontal cortex (DLPFC) and cathodal stimulation over the right DLPFC. In contrast, the sham group received only
sham stimulation. Cognitive functions and cognitive emotion regulation strategies were assessed in both groups before
and after the intervention.

Results: The findings indicated that tDCS significantly improved cognitive flexibility, attention, and working memory
in the experimental group. In addition, the use of adaptive cognitive emotion regulation strategies increased, while
maladaptive strategies decreased following the intervention.

Conclusion: The findings of the present study indicate that transcranial direct current stimulation (tDCS), by
modulating dorsolateral prefrontal cortex (DLPFC) activity, not only improves cognitive functions but also enhances
adaptive cognitive emotion regulation strategies in cannabis users. Therefore, tDCS may serve as an effective
adjunctive intervention to support cannabis cessation and improve treatment adherence.

Keywords: Transcranial direct current stimulation; Dorsolateral prefrontal cortex; Cannabis; Cognitive functions;
Cognitive emotion regulation
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