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Richard Davidson, a renowned cognitive neuroscientist and psychologist
in the United States, proposed the theory of frontal alpha asymmetry (FAA)
in 1998. He posited that the left prefrontal cortex (PFC) regulates positive
emotions and facilitates approach behavior, while the right PFC regulates
negative emotions and promotes avoidance behavior. When the activity of the
left PFC is insufficient (reflected by higher alpha activity in the left PFC
compared to the right), or the activity of the right PFC is excessive
(reflected by lower alpha activity in the left PFC relative to the right),
the brain’ s ability to activate positive emotions may be impaired. This
imbalance can result in depressive mood and increased avoidance behavior.
Consequently, FAA 1is regarded as a potential biomarker of depression.
Additionally, some studies have investigated parietal alpha asymmetry (PAA)

as another biomarker.

Our research team collaborated with the Department of Psychiatry at
Kaohsiung Medical University Hospital and Kaohsiung Xiaogang Hospital to
conduct a study involving 135 patients with major depressive disorder (MDD)
combined with anxiety symptoms and 135 heal thy controls.
Electroencephalography (EEG) measurements were taken during the resting state,
depressive recall, and happiness recall stages. The results revealed that
only a subset of patients met FAA or PAA. Most patients with depression
exhibited lower delta and theta activity, and elevated beta and high beta
activity on surface EEG, 1indicating brain hyperactivation. Further
investigation by the research team demonstrated that patients with depression
also displayed excessive activation 1n deep emotion-related brain regions
(including the prefrontal lobe, cingulate gyrus, and amygdala) and brain
networks, such as the default mode network, salience network, and fronto-
limbic circuit. These findings suggest that future neurofeedback training

modules could be developed based on the theory of hyperactivation.
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Brain hyperactivity in surface EEG for patients with major depressive

disorder

Concrete Results: Research Outstanding Teacher and Research Project

Excellence Award, Kaohsiung Medical University

[Research Team]
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Research Team Introduction: The core research team is based in the "Bio-
Neurofeedback Laboratory" of the Department of Psychology and collaborates
with psychiatrists from Kaohsiung Medical University Hospital and Kaohsiung
Municipal Siaogang Hospital. Our research focuses on psychophysiological
assessments and psychological interventions for patients with depression,
including autonomic nervous system responses, heart rate variability

biofeedback, electroencephalogram, and neurofeedback.

Research Contacts Email: psyiml@gap. kmu. edu. tw
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