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[ Abstract] Objective Depression is a serious mental health problem that affects adolescent development, and its
prevalence has risen sharply over the past decade. Suicide is the most severe consequence of depression in youth, drawing
increasing societal attention. However, the neurobiological characteristics underlying suicidal behavior in adolescents with
depression remain poorly understood, making accurate identification and prevention of suicide in this population a
continuing challenge. Methods Using a case—control design, we enrolled 19 adolescents diagnosed with major depressive
disorder and a history of suicide attempt (SAD group), 11 adolescents with depression but no suicidal behavior (MDD
group), and 20 healthy controls (HC group). Eyes-open resting-state EEG was recorded, microstate clustering was
performed, and the resulting parameters were compared across the three groups to identify resting-state EEG microstate
features specific to depressed adolescents with suicide attempt. Results The results showed that, compared with the MDD
group, the SAD group exhibited significantly longer mean duration (P < 0.001) and greater coverage (P < 0.001) of
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microstate B. Relative to the HC group, the SAD group displayed increased mean duration (P < 0.001), occurrence
frequency (P < 0.001), and coverage (P < 0.001) of microstate B, along with decreased mean duration (P < 0.001),
occurrence frequency (P < 0.001), and coverage (P = 0.002) of microstate C. The MDD group, in turn, showed higher
occurrence frequency (P <0.001) and coverage (P < 0.001) of microstate B and lower occurrence frequency of microstate
C (P < 0.001) than the HC group. Conclusion These findings suggest that resting-state EEG microstate characteristics
could serve as potential biomarkers for identifying suicidal behavior in adolescents with depression. Further investigation
is warranted, with the prospect of informing precision prevention and intervention strategies for youth depression-related
suicide.
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