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Study on the Efficacy of rTMS in Improving Cognitive Function in Patients with
Treatment—Resistant Depression Based on ERP
Shen Wang Yali Cheng Zhiguo Du Lei Gu Liting Zou
Liaocheng Fourth People's Hospital
[Abstract] Objective: To preliminarily investigate the effects of repetitive transcranial magnetic stimulation
(tTMS) on symptoms and cognitive function in patients with treatment—resistant depression (TRD) using
event—related potentials (ERP). Methods: A total of 80 hospitalized patients from Liaocheng Fourth People's
Hospital between December 2022 and December 2025 were enrolled and randomly divided into a drug—only
treatment group and a drug plus rTMS combination treatment group. The Hamilton Depression Rating
Scale—17 (HAMD—17) was used to assess depression scores before treatment and at 4 weeks post—treatment.
Montreal Cognitive Assessment (MoCA) was employed to evaluate cognitive function at baseline and the end of
the 4th week of treatment, alongside ERP measurements to obtain neuroelectrophysiological indicators.
Changes in the latency and amplitude of N2, P2, and P3 waves under P300 stimulation were compared between
the two groups. Results: After treatment, both groups showed reduced HAMD—17 and MoCA scores, shorter
P300 latency, and increased P300 amplitude. The drug—only + sham stimulation group exhibited higher
HAMD—17 and MoCA scores compared to the drug plus rTMS group (P < 0.05). The drug—only + sham
stimulation group also demonstrated longer N2, P3a, and P3b latencies (P < 0.05) and lower P3a and P3b
amplitudes (P < 0.05) than the drug plus rTMS group. Conclusion: Combined analysis of P3 latency and
amplitude in visual P300 provides a reference for monitoring the efficacy of rTMS in treating TRD. rTMS can
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improve depressive symptoms and cognitive function in patients with TRD.

[Key words] refractory depression; Repetitive transcranial magnetic stimulation; Event related potential;
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