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Description

• This talk will describe some current developments in a neuroscience-
based model of decision-making that incorporates both logic and 
emotions as key components.  The interaction of cognitive processes 
such as pattern recognition, prediction, and choosing, in combination 
with positive and negative emotional responses, produce the dynamic 
responses that underlie individual feeling and behavior, as a personal 
style.  This is relevant to ADD/ADHD, which can be understood in 
terms of this operational model.
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Objectives

• The control of attention is fundamentally a decision-making process.  
It is affected by patterns of reward and punishment, as well as goal-
seeking.  The latter can include novelty, security, pleasure, sense of 
superiority, or need for attention, to mention only a few.  Attention is 
also strongly influenced by mood, in that the brain will tend to focus 
attention on factors that provide some measure of either a 
positive/safe/approach decision, a negative/danger/avoid decision, 
or, more generally, a combination thereof.
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• Summarize current understanding relating brain localization and 
activation to how the brain functions

• Describe how specific individual differences in brain activation 
patterns reflect how people react to situations.

• Explain why brain-specific learning and imaging methods provide 
important new capabilities in the area of neuroscience-based mental 
health care.

• Describe specific examples of individual brain activation patterns in 
stressful or demanding situations, and how those patterns reflect 
emotional reactions and performance.



10/31/2014

3

• It is generally found that children with ADD/ADHD who exhibit excess 
frontal theta, or frontal slow alpha, are inclined to respond favorably 
to stimulant medication.  This is in contrast to children who have 
other patterns of EEG dysregulation, and who respond differently.  
The role of stimulant medication in improving behavior can be 
understood in terms of basic aspects including impulsivity, 
anticipating consequences, and recognizing possible hazards.   By 
focusing on underlying function rather than observed symptoms, 
some of the complexity of the “multiple subtypes” of ADD/ADHD can 
be circumvented.  Underlying functional dysregulation patterns thus 
become biomarkers in their own right, less attached to the diagnosis 
than they are to the precise dysfunctions at a neuronal level.
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• A new method that relates known frontal activation patterns and 
functions with event-related EEG images has been developed, and 
will be described.  Results from individuals with specific emotional 
and decision-making agendas will be shown.  These reflect the 
instantaneous brain responses to specific cues.  Examples from areas 
including personal fitness, emotional disorders, criminal justice, and 
work with addicts and offenders will be presented. 
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Presenter Bio

• Dr. Collura is currently president of BrainMaster Technologies, Inc., and 
clinical director of the Brain Enrichment Center, in Bedford, Ohio. He 
received the Ph.D. in 1978 from Case Western Reserve University in 
Biomedical Engineering for research on visual and auditory evoked 
potentials and attention. He received the Master of Science in Mental 
Health Counseling from Walden University in 2013. He served for 8 years 
on the staff of the Department of Neurology, Cleveland, Clinic, developing 
computerized EEG monitoring and mapping systems. He is the founder of 
BrainMaster Technologies, Bedford, OH, a developer of EEG and 
neurofeedback systems. He has over 20 peer reviewed papers and book 
chapters in the areas of EEG, evoked potentials, and neurofeedback. He is a 
past president of the ISNR, and a past president of the neurofeedback 
division of the AAPB. He recently chaired the IEEE standards effort on 
Recommended Practice for Neurofeedback Systems, whose standard was 
approved in 2012. 
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Bringing Frontal / Mood into the equation

• Frontal asymmetry associated with mood

• Davidson, Rosenfeld, Baehr

• Left = “positive”

• Right = “negative”

• Past work used alpha asymmetry

• New work is using gamma

• Not trait only – now looking at state responses to stimuli

• Incorporation of decision-making model
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New Methods

• Use of Gamma (activation) rather than Alpha (relaxation)

• Use of sLORETA (brodmann, ROI) rather than surface

• Note that many frontal dipoles are lateral (parallel to surface)

• Use of event-related paradigms

• Separation of state and trait characteristics

• Development of emotional and ethical decision-making methods
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Event-Related EEG Imaging
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Key emotional regulatory centers
primary and secondary emotional response
Emotional sensation -> emotional perception
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Baseline Mood State Depressed
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Left-Right Functionality
Mechanism Parallel Serial

Hemisphere Right Left

Data Representation Holographic Sequential

Perspective Visuo-spatial Temporo-linguistic

Analogous to Pictures Music, speech

Context Global (this always…) Local (in this particular case,…)

Orientation Patterns Lists

Tasking Multitasking (may be stressful) Single-tasking (focused, calm)

Perspective Past Future

Dimension Space Time

Attribute Patterns (spatial) Causality

Memory Past patterns, “punishment” Cause/effect experiences, rules

Mode of analysis “the last time…” “what if…”

Result Avoid / Attack Approach / Remain
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Left-Right Mood Regulation

Emotion Negative Positive

Decision cycle 1 analysis Sequence of n analyses

Activation sequence 1 “found” N “not founds” then done

Priority Detecting danger Ensuring safety

Decision priority Immediate Long-term

Approach Tactical, here & now Strategic, future outcomes

Equation parameters Pp+=1, Ppf=1 Ps+=1, Psf=1

Associated behaviors Run; fight Breathe; build

Neurotransmitter Adrenalin Serotonin
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Mesial – Dorsolateral distinction

• Mesial – primary emotional sensation

• Fundamental, initial sense –”nice” or “not nice”

• Dorsolateral – seconday emotional perception

• Integrated with memory

• Put into context

• Can turn interpretation “around”
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Emotional Decision Making Model
(why we downtrain alpha on the left dorsolateral frontal lobe)
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Happiness as a process
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Depressed
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Paranoid

(c) 2014 Thomas F. Collura, Ph.D.

Risktaker
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Chronic Anxiety
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General Anxiety
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Quantitative Model
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Use of characteristic 
qualitative/quantitative types

Emotion Vector EV = (Rp, Pp+, Ppf, Ppd, Pps, Rs, Ps+, Psf, Psd, Psp)

Rp Rate of parallel processing: patterns/second enters primary emotional sensation

Pp+ Probability that parallel processing will pass information on to secondary processing

Ppf Probability that parallel processing with return "found" based on importance level of input

Ppd Probability that parallel processing will return "done" after processing a pattern

Pps Probability that parallel processing will pass finding on to serial processing if "found"

Rs Rate of serial processing: scans/second enters primary emotional sensation

Ps+ Probability that serial processing will pass information on to secondary processing

Psf Probability that serial processing with return "found" based on importance level of input

Psd Probability that serial processing will return "done" after processing a pattern

Psp Probability that serial processing will pass finding on to parallel processing if "found"

Examples Rp Pp+ Ppf Ppd Pps Rs Ps+ Psf Psd Psp

Happy 1 1 0 1 1 1 1 0 1 1

Paranoid 1 1 1 0 0 0 0 0 0 0

Anxious 1 1 1 0 1 1 1 1 0 1

trauma + + + -(c) 2014 Thomas F. Collura, Ph.D.
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Examples (videos will be shown)

• Professional (Precision) Driver

• Professional (Endurance) Driver

• Novice Driver
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Evan – scanning alert
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Evan – not relaxed
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Craig – on automatic
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Craig - Relaxed
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Forensic Emotional Imaging
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Emotional Transition Model
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Insights

• It takes more work to be positive than to be negative

• Specific emotional/cognitive skills necessary for healthy mood

• Balance of negativity an positivity is essential for effective functioning

• Specific deviations associated with particular emotional/behavioral 
styles

• Response to stimuli as important (more important) than resting state

• Model for client-clinician interaction, other interactions
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New Hardware / Software
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Emotional Decision-Making App
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Summary

• Dynamical model of mood regulation and emotional decision-making

• Multicomponent model, distributed functions

• Identification of specific excesses/deficits

• Activation / deactivation

• Connectivity / isolation

• Correlation with EEG parameters, power, connectivity

• Methods for assessment, treatment, treatment effectiveness

• Recognition of trait and state individuality
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