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Life-Span Changes in Electrophysiological Patterns
Associated with Temporal Discrimination

Results:

The present project aimed at investigating neural correlates of time processing in the
life-span. To this aim three lines of research were carried on.

The first line concerned the development of new methodological tools for the analysis
of EEG signal.

A novel channel reactivity based (CRB) method has been created for individual alpha
frequency (IAF) computation. The CRB method is based on quantitative indexes and
criteria and relies on task-specific alpha reactivity patterns rather than on the presence
of peaks in the EEG spectrum. In order to improve time-frequency analyses of EEG
data, we applied a wavelet-based methodology using a continuous wavelet transform
with a complex Morlet as mother function. Furthermore, event-related potentials (ERPS)
were measured using a single-trial approach to estimate the intra individual variability
(11V) of P300 parameters (latency and amplitude).

The second line identified cognitive and neural mechanisms underlying time processing
in young and older adults.

The overall findings were very promising. By testing healthy subjects, we could clarify
cognitive processes engaged in time processing, especially related to memory.
Furthermore, by means of the EEG/ERP methodology we could elucidated the role of
frontal and parietal brain regions involved in such processing, and their development
and decline with age.

The third line examined cognitive performance and electrophysiological patterns
associated with timing and related cognitive processes in pathological populations, such

as minimal hepatic encephalopathy, Parkinson’s disease, preterm newborns, and
ADHD.

Both behavioral and ERP data in patients supported the hypothesis that the processing
of time in the range of hundred milliseconds to few seconds is impaired in such clinical
populations. Results might further have implications in the diagnostic and rehabilitation
protocols.
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