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CORRESPONDENCE

Verification Study
on the Focused Technology
F1000 Software Update

Recently the field of neurofeedback has attracted the interest of research
scientists. After reviewing the neurofeedback literature and informally inter-
viewing practicing neurologists, Duffy (2000) concluded that practitioners
take a number of steps to help the field gain greater acceptance. One step
identified by Duffy involved the clarification of some of the technological
aspects of neurofeedback equipment. Little work has been done in this area.
To address this void, we have proposed a series of equipment investiga-

tions. Pilot work has begun on these studies. Early questions for these studies
were generated by our clinical experiences with the equipment in our labora-
tory. Initially, we attempted to isolate client/therapist/equipment interactions
that could account for fluctuations in session-to-session readings we had
observed. Our first experimental design called for a comparison of client
EEG activity on two identical pieces of equipment (Hamilton & Barnes,
2000). Our clinic owns two Focused Technology F1000 systems. Since we
could compare identical pieces with each other, this was the piece of equip-
ment we chose to begin our pilot work.
Data analysis from a recently completed study (Hamilton, Barnes, Boden-

hamer-Davis & Reed, 2000), demonstrated the existence of a spike anomaly
in the F1000 data output. In this study 90 one-minute epochs of data in the
4-7 and the 15-18 Hertz frequency bands were collected. The spike appeared
as a thin, barely visible line on the y-axis of the output graphs. This anomaly
had a significant impact on the reported means, standard deviations, coeffi-
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cients of variation and maximum amplitudes (Barnes, Hamilton, Bodenhamer-
Davis & Reed, 2000). The manufacturer was informed about the spike and a
software update was issued to correct the problem.
The present study was conducted to verify that the updated software elimi-

nated the spike. In the verification study 100 one-minute epochs in the 4-7
and the 15-18 Hertz frequency bands were collected. The output graphs were
visually inspected. The means, standard deviations, coefficients of variation
and maximum amplitudes were analyzed. Results of the analysis confirmed
that the spike anomaly was no longer present (see Table 1). Table 1 is a cross
tabulation of the number of epochs with and without spikes for the two
studies.
Means, standard deviations and coefficients of variation are measures used

to track client progress over the course of treatment (Lubar, 1991). Invalid
output readings due to equipment anomalies impede the therapist’s ability to
adequately monitor client progress. Also, inaccurate output readings affect
the ability of practitioners to demonstrate a correlation between progress in
the client’s session-to-session EEG activity with other objective and subjec-
tive measures of improvement. This type of demonstration is another step
that must be routinely taken if the field is to gain wider acceptance.
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TABLE 1. Spike Comparison of Old Software (Study 1) and New Update
(Study 2)

4-7 Hz 15-18 Hz

Spike No Spike Spike No Spike

Study 1 84 6 46 44

Study 2 0 100 0 100
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