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ER A S Possible Facilitative effects of repeated anodal Transcranial

Direct current stimulation on Functional Outcome 1 Month
later in schizophrenia: an Open Trial
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Aim of the present study: Schizophrenia patients elicit psychotic symptoms, mood symptoms,
and cognitive impairment. Specifically, cognitive function, such as learning memory, working
memory, executive function, verbal fluency, and attention/information processing are impaired in
patients with the illness. Transcranial direct current stimulation (tDCS) is a feasible and safe
method, using weak and direct electrical current to the brain through electrodes. The dorsolateral
prefrontal cortex (DLPFC) has been a target for studies investigating tDCS on cognitive function
in schizophrenia. Although some studies indicate the facilitative effect of tDCS over the DLPFC
on some domains of cognitive function, there is still little information on whether tDCS would
improve a higher level of functional outcome in schizophrenia. We hypothesized that tDCS may
also be effective in improving functional capacity in schizophrenia, since this level of functional
outcome is associated with cognitive function. To our knowledge, no study has been attempted to
determine whether tDCS directly improves functional capacity, or the improvement on other
symptoms, such as psychosis, depression, would indirectly improves it. Based on these
considerations, we aimed to determine whether repetitive tDCS is efficacious in improving
determinants of outcome, such as cognitive function, daily-living skills, and depressive mood in

patients with schizophrenia.

Methods: Inpatients or outpatients treated at National Center Hospital, National Center of

Neurology and Psychiatry, were enrolled. Participants were recruited by psychiatrists’ referrals.



They provided written informed consent before starting the trial. Twenty-eight patients
underwent tDCS (2 mA x 20 min) two times per day for five consecutive days. The anodal
electrode was placed over the left dorsolateral prefrontal cortex while the cathodal electrode was
placed over the right supraorbital region. Antipsychotics taken by participants were as follows:
risperidone (eight patients), paliperidone, quetiapine, aripiprazole (seven for each), olanzapine
(six), haloperidol (three), chlorpromazine, levomepromazine, zotepine (two for each),
perospirone, blonanserin, sulpiride (one for each). No medication was modified during the study
period. No severe side effect was observed throughout the trial. All participants tolerated the

treatment well.

Results: One month after the last stimulation, there was a significant improvement on cognitive
function, measured by the Brief Assessment of Cognition in Schizophrenia (BACS) (d = 0.49).
Significant effects were also shown on daily-living skills (functional capacity), measured by the
UCSD Performance-based Skills Assessment-Brief (UPSA-B) (d = 0.70). Depressive symptoms,
measured by the Calgary Depression Rating Scale (CDSS), as well as psychotic symptoms
measured by on the Positive and Negative Syndrome Scale (PANSS) Positive and General
Psychopathology subscales also responded to the treatment (d = 0.38, d = 0.48 and d= 0.50,
respectively). No significant correlation was noted between baseline values and their changes
from baseline of BACS and UPSA-B scores. In contrast, significant negative correlations were
demonstrated between baseline values vs. their changes from baseline of PANSS Positive
subscales (r = -0.65, p < 0.001), Negative subscales (r = -0.56, p < 0.002), General
Psychopathology subscales (r = -0.64, p < 0.001), and CDSS total scores (r = -0.66, p < 0.001).
No significant correlation was found between chlorpromazine equivalent dose of antipsychotics
vs. changes from baseline of BACS, UPSA-B, PANSS, and CDSS scores. The same applied to
correlations between change from baseline of UPSA-B scores vs. changes from baseline of
BACS, PANSS, and CDSS scores.

Discussion: To our knowledge, this study was the first to suggest the ability of tDCS to improve
daily-living skills linked to cognition, as well as depressive symptoms in patients with
schizophrenia. Also, this study was the first to indicate improvement of functional capacity after
five-day administration of tDCS, which was not correlated with the change of cognition,
psychosis, and depression. At the same time, tDCS was found to enhance cognition in these
subjects. Inclusion of a sham-controlled group could have provided a definitive conclusion.

Accordingly, we are initiating a randomized sham-controlled trial with a larger sample.

Conclusion: The results of the present study suggest the efficacy of tDCS on cognition,
daily-living skills, and depression. These results may add to the concept that tDCS provides a

strategy to enhance functional outcomes in patients with schizophrenia.
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