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[Abstract] Background Cognitive function is closely related to an individual’s quality of life and social functioning, with
approximately 20%~35% of patients with depressive disorder experiencing some degree of cognitive impairment even after clinical
symptom remission. Existing evidence suggests that tACS can improve specific cognitive domains, such as memory function, while its
effects on other cognitive dimensions, such as executive functioning, attention, and information processing speed, remain unclear.
Objective To explore the effects of tACS on the multidimensional cognitive functions and emotional problems of patients with
depressive disorder, thus to provide references for the treatment of depressive disorder. Methods Forty—nine patients with
depressive disorder who were hospitalized in the Fourth People’s Hospital of Wuhu from November 2022 to October 2024 and met the

diagnostic criteria for depressive disorder outlined in the Diagnostic and Statistical Manual of Mental Disorders, fifth edition
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(DSM-5), were selected as study participants. Subjects were randomly divided into study group (n=23) and control group (n=26)
based on Microsoft Excel. Both groups received sertraline treatment. The initial dose was 50 mg/day, which gradually titrated upward
based on individual variability, drug tolerance, and therapeutic response, with a maintenance dose ranging from 100 to 200 mg/
day. In addition, the study group underwent tACS therapy for 4 weeks, with 5 sessions per week, each lasting 20 minutes. The
control group received sham stimulation, in which the stimulus was interrupted after the first 30 seconds. At baseline, the 4" week,
and the 12" week of treatment, patients were assessed using the Hamilton Depression Scale—17 item (HAMD-17), Hamilton Anxiety
Scale (HAMA) , and MATRICS Consensus Cognitive Battery (MCCB). Results Repeated measures analysis of variance indicated
that both the time effect and the timeXgroup interaction effect for HAMD—17 scores were statistically significant between the two groups
(F=260. 437, 25.309, P<0.01). At week 12 of treatment, the HAMD—-17 score in the study group was lower than that in the control
group (#=4.236, P<0.01). For HAMA scores, the time effect, group effect, and timeXgroup interaction effect were all statistically
significant between the two groups (#=248.082, 4.506, 9. 500, P<0.05 or 0.01). At weeks 4 and 12, study group reported lower
HAMA scores compared with control group (1=4. 580, 2. 608, P<0.05 or 0. 01). Regarding the MCCB scores for attention/vigilance,
verbal learning, and overall composite, the time effect, group effect, and timeXgroup interaction effect were all statistically significant
between the two groups (F=70.331, 27.882, 51.679, 5.560, 10.948, 7.860, 8.490, 3.874, 5.025, P<0.05 or 0.01). After
intervention, the study group showed significantly higher MCCB scores for attention/vigilance , verbal learning, and overall composite
at both week 4 (1=-2. 149, -3.530, -2. 740, P<0.05) and week 12 (=-3.534, -3.576, -3. 838, P<0.01) when compared to the
control group. Conclusion The combined tACS and sertraline therapy may demonstrate superior efficacy to pharmacotherapy alone in
the short term for improving attention/vigilance, verbal learning, overall cognitive function, and anxiety symptoms in patients with
depressive disorders. Based on the 12-week outcomes, the combined tACS and sertraline therapy not only sustaine its previously
observed advantages in improving cognitive domains and anxiety symptoms, but also demonstrate potentially superior efficacy over
monotherapy in alleviating depressive symptoms. [Fund by Clinical Medical Research Transformation Special Project of Anhui
Province (number, 202204295107020065) ]
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Figure 1  Line chart of HAMD-17 and HAMA scores of two groups
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