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ABSTRACT

The P300 waveform of the auditory event-related potential (ERP) was

evaluated in studies which examined measurement methodology and which

analysed the separate sub-components of the waveform in a group of patients
with schizophrenia and manic depressive illness.

Two simulation studies were carried out. One was designed to evaluate a

new objective method for measuring P300 latency, the other applied the

technique of latency corrected averaging to P300 measurement. A model for
the P300 is described which allows the time domain behaviour of the

waveform to be predicted when it is subjected to the different high-pass
filters used in clinical studies. A new method for measuring the latency of
the P300 based on a least-mean-squares (LMS) fit to data is described. A
simulation study on the technique of latency corrected averaging showed that
the best method for detecting an evoked potential signal like the P300
waveform is based on covariance. The optimum signal pre-filter cut-off

frequency and the most suitable type of template were determined.

The first clinical study was a detailed investigation on the measurement

methodology in clinical studies of the auditory P300. Data from twenty-three

schizophrenics and 26 controls were examined. The proposed model for
P300 was evaluated in the frequency domain and the value of the LMS fit in
P300 measurement was established.

The second clinical study used novel auditory stimuli as a means of

separating the sub-components of the P300 complex. Three clinical tests

were used based on the standard auditory "oddball", a standard auditory
oddball with additional "distracting" novel stimuli, and a passive paradigm

using novel stimuli. The use of the Slow Wave as an index of task difficulty
was examined. Twenty-eight controls, 29 schizophrenics and 28 subjects with

bipolar depression were studied.



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 


