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Z Score EEG Biofeedback – History and Future Plans
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Raw or Processed EEG values
Threshold is ‘Unknown’

Move Z toward 0

1- Metric, i.e., a ‘Z’ Score
2- Threshold toward ‘0’
3- Instantaneous Comparison

to a normative database

1- Apples & Organges
2- Arbitrary Threshold
3- No reference to Guide NF
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Principles
1- Specificity of  EEG Event (E) = Neural State Interval (I)

2- Contiguity Window ( C) = Time period preceding and following a E

3- Contingency of Reward Signal (S) = Feedback signal time locked to E

4- Reward Strength ( R) = Value of the reward if N successes occur in an interval of time, e.g., toys, candy, 

cookies, money, etc.

Ordinal or Nominal measureReward Strength (R)

Feedback signal time locked to E 

(msec)

Contingency of Reward Signal (S)

Time preceding/following E (msec –

sec)

Contiguity Window (C)

Z Scores and Brodmann areas linked 

to symptomsSpecificity of EEG Event (E)

Principles of EEG Operant Conditioning 
and Z Score Biofeedback

Category Measurement
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LORETA Z Score *
Single Session Capability

Medication

Standard Surface

NFB
2-4 Channel

Z Score NF

Number of Sessions

Increased Specificity = Improved Clinical Outcome with Fewer Sessions 

* Combine with Neurofield in

cases to reset or “unstick” the brain





Consciousness vs Anesthesia Unconsciousness



Wake State & LORETA Coherence



Sleep & LORETA Coherence


