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Abstract: Objective To investigate the effects of prolonged intermittent theta burst stimulation (piTBS)
combined with low-frequency repetitive transcranial magnetic stimulation (LF-rTMS) on cognitive improve-
ment and antidepressant efficacy in adolescents with depression. Methods A total of 97 adolescents with de-
pression admitted to the Affiliated Hospital of Guizhou Medical University from July 2024 to May 2025 were
enrolled as study subjects and divided into three groups:a monotherapy group (fluoxetine hydrochloride cap-
sules monotherapy) ,a piTBS group (piTBS -+ fluoxetine hydrochloride capsules),and a combined interven-
tion group (piTBS combined with LF-rTMS -+ fluoxetine hydrochloride capsules). All subjects were assessed
with the 24-item Hamilton Depression Rating Scale (HAMD-24) , the Self-Rating Depression Scale (SDS) and
the THINC-it cognitive test before treatment and at 7 d after treatment to evaluate depression severity and
cognitive function. Results Finally, each of three groups enrolled 30 patients. Regarding cognitive function,
improvements in the choice reaction time (CRT) test, N-back working memory test (N-back), digit symbol
substitution test (DSST) ,trail making test part B (TMT-B) and perceived deficits questionnaire-5-depression
(PDQ-5-D) scores in the combined intervention group were significantly greater than those in the piTBS group
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(P<C0.016 7),but improvements in the CRT and N-back tests in the combined intervention group were also
significantly greater than those in the monotherapy group (P<(0. 016 7). Regarding antidepressant efficacy,
the differences in the rates of change in SDS and HAMD-24 scores between the combined intervention group
and the piTBS group were not statistically significant (P >>0. 016 7),but the rates of change in both groups
were significantly superior to those in the monotherapy group (P<C0. 016 7). Conclusion Compared with the
piTBS intervention alone,the piTBS combined with LF-rTMS protocol yields a more significant improvement
in cognitive function among adolescents with depression. In terms of antidepressant efficacy, the two rTMS
protocols demonstrate comparable effects,and both are superior to fluoxetine hydrochloride monotherapy.
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