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Clinical Efficacy and EEG Physiological Characteristics of
Repetitive Transcranial Magnetic Stimulation in Treating
Adolescent Depression

Qingyang Zeng, Mei Cui, Yonghong Huang
Xichang Second People’s Hospital, Xichang, Sichuan

Abstract: Objective: To evaluate the clinical efficacy of repetitive transcranial magnetic stimulation (rTMS)
combined with fluoxetine in treating adolescent depression and observe its impact on patients’ electroencephalogram
(EEQ) characteristics. Methods: Eighty adolescents with depression were randomly divided into a control group
(fluoxetine treatment) and an observation group (fluoxetine combined with rTMS treatment), with a treatment
course of 4 weeks. The Hamilton Depression Scale (HAMD-17) scores and core EEG characteristics at rest before
and after treatment were compared between the two groups. Results: The overall effective rate in the observation
group (92.50%) was significantly higher than that in the control group (75.00%) (P<0.05). EEG analysis showed
that both groups exhibited improved a-wave asymmetry post-treatment, but the observation group demonstrated

more significant improvement: the proportion of patients with significant a-wave asymmetry decreased from 94.4%
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to 50.0%, outperforming the control group (from 88.9% to 66.7%), with a significant intergroup difference
(P<0.05). Additionally, the proportion of patients in the observation group exhibiting the “F4>F3” frontal
lobe asymmetry pattern significantly decreased (from 41.7% to 19.4%). Conclusion: rTMS combined with
fluoxetine can more effectively alleviate symptoms of adolescent depression, and its efficacy may be related to
more significant improvement in the symmetry of brain electrical activity and correction of abnormal frontal
lobe EEG patterns.

Keywords: Adolescent depression; repetitive transcranial magnetic stimulation; electroencephalogram; alpha

rhythm; asymmetry; clinical efficacy
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