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Integrative Understanding of Neural Mechanisms of Perceptual and Attentional
Fluctuations
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We developed new continuous performance tasks to measure attentional
fluctuations. Positive correlations were found between false alarm rates in auditory and visual
attention tasks. Reaction-time analyses showed that a periodicity between stable and erratic
response periods ranged from 25 to 50 seconds. The frequency of attentional fluctuations was
consistent within each individual, regardless of task modality. Magnetic resonance spectroscopy was
used to investigate effects of neurometabolites on attention tasks. Glutamine-glutamate and GABA
levels in the prefrontal cortex were correlated with performance on visual and auditory attention
tasks, respectively. Thus, the neural balance between excitation and inhibition in the prefrontal
cortex is involved in the variability of sustained attention.
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