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Many Studies Followed 

• In collaboration with researchers from Tubingen University 
(Germany), Radboud University (Nijmegen, the Netherlands), 
Brainclinics and EEG Resource Institute a so-called meta-analysis was 
conducted on all published research about Neurofeedback treatment 
in ADHD. This meta-analysis included 15 studies and 1194 ADHD 
patients. Based on this study - which was published in the July issue 
of EEG and Clinical Neuroscience - it could be concluded that 
Neurofeedback can indeed be considered an Evidence-Based 
treatment for ADHD. The results show that neurofeedback 
treatment has large and clinically significant effects on Impulsivity 
and Inattention and a modest improvement of Hyperactivity. 
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MRI Research & Neurofeedback  
Changing Function of the Brain 

• Functional magnetic resonance imaging investigation of the effects of neurofeedback training on the neural 
bases of selective attention and response inhibition in children with attention-deficit/hyperactivity disorder. 
 

• Beauregard M, Lévesque J. 
 

• Centre de Recherche en Neuropsychologie et Cognition, Département de Psychologie, Université de Montréal, 
Montréal, Canada. mario.beauregard@umontreal.ca 
 

• Two functional magnetic resonance imaging (fMRI) experiments were undertaken to measure the effect of 
neurofeedback training (NFT), in AD/HD children, on the neural substrates of selective attention and response 
inhibition. Twenty unmedicated AD/HD children participated to these experiments. Fifteen children were 
randomly assigned to the Experimental (EXP) group whereas the other five children were randomly assigned 
to the Control (CON) group. Only subjects in the EXP group underwent NFT. EXP subjects were trained to 
enhance the amplitude of the SMR (12-15 Hz) and beta 1 activity (15-18 Hz), and decrease the amplitude of 
theta activity (4-7 Hz). Subjects from both groups were scanned one week before the beginning of NFT (Time 
1) and 1 week after the end of NFT (Time 2), while they performed a "Counting Stroop" task (Experiment 1) 
and a Go/No-Go task (Experiment 2). At Time 1, in both groups, the Counting Stroop task was associated with 
significant activation in the left superior parietal lobule. For the Go/No-Go task, no significant activity was 
detected in the EXP and CON groups. At Time 2, in both groups, the Counting Stroop task was associated with 
significant activation of the left superior parietal lobule. This time, however, there were significant loci of 
activation, in the EXP group, in the right ACC, left caudate nucleus, and left substantia nigra. No such 
activation loci were seen in CON subjects. For the Go/No-Go task, significant loci of activation were noted, in 
the EXP group, in the right ventrolateral prefrontal cortex, right ACcd, left thalamus, left caudate nucleus, and 
left substantia nigra. No significant activation of these brain regions was measured in CON subjects. These 
results suggest that NFT has the capacity to functionally normalize the brain systems mediating selective 
attention and response inhibition in AD/HD children. 

• PMID: 16552626 [PubMed - indexed for MEDLINE] 
 

MRI Research shows that EEG Biofeedback changes the functioning of the brain. 
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Neurofeedback Changes  
Brain Structure 
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Pre Post ADHD Child: 40 Sessions  
Significant Theta Reduction 

Inhibit Theta Using Two Channel Protocol #2 



Typical Changes In ADHD 

• Improved Behavior 

• Improved School 
Performance 1-2 grade 
levels. 

• Increase IQ by  

   5-15 points. 

• Reduced Medications. 
   (Hammond, 2006) 



American Academy of Pediatrics 

PracticeWise, the proprietary company that creates the American Academy of Pediatrics 
"Evidence-based Child and Adolescent Psycho-social Interventions" has just  

elevated biofeedback to "Level 1 - Best Support" as an intervention for Attention Problems. 
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The brain is capable of changing and remodeling itself 



The Research Community Reports The Real 
Findings 

• In a recent paper Update on attention-deficit/hyperactivity disorder 
published in Current Opinion in Pediatrics Katie Campbell Daley reviewed 
the research and practice standards on treatment of ADHD. Dr. Campbell 
serves on the staff of the Department of Medicine, Children's Hospital 
Boston and in the Department of Pediatrics of the Harvard Medical 
School. She concluded:  

•   
• "Overall, these findings support the use of multi-modal treatment, 

including medication, parent/school counseling, and EEG biofeedback, in 
the long term management of ADHD, with EEG biofeedback in particular 
providing a sustained effect even without stimulant treatment...parents 
interested in non-psychopharmacologic treatment can pursue the use of 
complementary and alternative therapy. The therapy most promising by 
recent clinical trials appears to be EEG biofeedback."  



More Recently 



And It Continues . . .  



qEEG Findings Fail To Support 
Unidimensional Disorder Theory 



Conclusions 



Clinical Evidence Is Supportive 

Gurnee, Robert: 
Compliments of The 
ADD Clinic Scottsdale 
Arizona 



Amen’s  6 Spect Subtypes 

Combined Inattentive Overfocused Temporal Lobe Limbic Ring of Fire 

Do Not Match 5 qEEG Subtypes Identified 



Classic ADHD Pattern 

NOTE:  Low Beta Phenotypes Are Often More Commonly Found 









Two Thetas 
Midline vs Temporal Lobe 



Not All Theta Is Bad 
Theta and Insight 





ADD Pathways 
Or Depression vs Attention Problems ? 

Michele et al, 2005 

Depression 
Pathways 

ADD 
Pathways 



Diagnosed With ADHD 

Testing revealed 
depression as key 
issue. 



Diagnosed With ADD 

Testing 
revealed key 
issue was 
anxiety. 



True Pre 



Diagnosed With ADHD 



CPT Testing For Attention 



TOVA Confirmation 



Beta Spindles 



Diagnosed With ADD 2 



CEC Analysis 



Metabolics ? 
Normal Dominant Frequency 



Dashboard 
An Emotional Profile 

Note that the EEG is largely showing 
green lights while the CEC  showing 
mostly red and yellow lights. 



Executive Functions ? 



TOVA  



CPT For Attention 



CPT Short Term Memory 



Asymmetry Is Key Measure 
Mood Issue, Not ADD 



Significant Changes In Five Sessions 
Asymmetry Training 



External Factors Interfering With 
Biofeedback Training 

• Poor Sleep 

• Poor Diet 

• Lack of Exercise 

• Physical Trauma 

• Mental Trauma 

• Trauma Inducing Social Environments 

• Trauma Inducing Physical Environments 



Stress, Arousal & Physiology 



Arousal & Social Accuracy 
Factors That Modify Behavior 

• Individuals who cannot adjust 
their level of CNS arousal to the 
proper level required to perform 
a task are likely to make excessive 
errors in social exchanges. 

• Excessive errors reduce their 
ability to successfully achieve 
their goals and get their needs 
met, resulting in distress. 

• The ability to continuously 
monitor ongoing social cues and 
respond appropriately is a 
function of CNS processing as 
well as proper socialization. 



Sterman’s Arousal Theory 
Connecting Arousal To Brainwave Correlates 

• Sterman’s research indicates 
that arousal is highly 
correlated with function in the 
human brain. 

• Without the proper level of 
vigilance individuals cannot 
pay attention to ongoing social 
interaction. 

• Without the proper level of 
sensorimotor integration 
individuals cannot control the 
behavior they emit in social 
environments. 

• Without the proper cognitive 
integration individuals cannot 
make the correct social 
decisions.  

Three Systems of brain activity 
influence thalamic generation of 
field potentials (Sterman, 1996). 
 
• 1. Vigilance 
If vigilance is withdrawn then 
theta brainwaves appear. 
• 2. Sensorimotor Integration 
If sensorimotor inputs are 
withdrawn then SMR brainwaves 
appear. 
• 3. Cognitive Integration 
If cognitive processing is 
withdrawn then alpha brainwaves 
appear. 

 



Too Much Arousal 
Worry Impairs Cognitive Performance 

Schwartz & Begley, 2002 









Toxic Stress Degrades Cognitive Abilities 
Childhood Trauma & Adult Emotional Trauma 

• General Cognitive 

• Linguistic Abilities 

• Socio-emotional Skills 

• Developmental Landmarks 

• Decision-making 

• Working & Short Term Memory 

• Behavioral Self Regulation 

• Mood and Impulse Control 

 

 

Shonkoff & Garner, 2011, American 
Academy of Pediatrics 



How Stress Effects Structure and 
Function of the Brain 

• Hypertrophy of 
Amygdala  

• Hypertrophy of Orbital 
Frontal Cortex 

• Reduced Hippocampal 
Function 

• Reduced Medial PFC 
Function 

• Neuronal Death 
• Degradation of Neuronal 

Connections 

Hypersensitivity to 
Stress 
Reduced Socio-
emotional Contextual 
Evaluation 
Degradation of 
Memory Function 
Loss of Top Down 
Control and Increased 
Impulsivity 
Loss of Cognitive 
Resources 
Loss  of Cognitive 
Function 

Shonkoff & Garner, 2011, American 
Academy of Pediatrics 



Fear and Arousal 
Exposure To Toxic Stress Enhances Fear Response 

The amygdala modulates activity 
in the hypothalamus through the 
ventral amygdalofugal pathway 



The Amygdala & The CNS 
• The amygdala has direct control 

over hypothalamic, somatic, 
endocrine and brain stem 
functions. 

• It indirectly precipitates immune 
system suppression through 
gluccocortical levels. 

 

 

Extensive trauma can 
generate periodic recurrent 
paroxysmal activity in the 
amygdala. 
It is an important survival 
mechanism 



Emotion- Memory- Attention 
The Three Frontal Circuits 

• Chronic Anxiety 
generates excess 
cortisol which degrades 
hippocampal function. 

• Loss of hippocampal 
function degrades ST 
Memory 

• Loss of ST memory 
undermines sustained 
attention. 

Orbital Frontal 
Dorsolateral 
Anterior Cingulate 





Gluten & Slow Wave 
Pre Post Gluten Map 



8 Year Old: ASD/ ADHD 

Note:  Elevated Theta, Alpha, Delta  
Slowed Alpha Dominant Frequency 
Frontal Connectivity Abnormality 



8 Year Old Metabolics 

MetaMetrix Lab Test Findings:   
IgG4 Tested Positive for Egg 
Intestinal Hyperpermeability 
Oxidative Stress 
 
RX 
Given Glutithione and B6 with Dietary Restrictions  



8 Year Old: Hair Analysis Details 

Very low readings overall: 
Electrolyte Imbalances 
Poor Eliminator, Digestive Issues 
 
“Four Lows:” First four categories low  
Indicates exhausted system 
Difficulty breaking down protein,  
Adrenals at 60% function  
 
Sodium low 
 
Zinc/copper Imbalance 
Indicates Thyroid Regulation Problem 
Selenium Low- needed for T3-T4 Conversion 
 
Chromium low 
Blood Sugar Regulation Problem 
 
 
 



8 Year Old:  Pre Post Map 

30 Sessions 
Improved Sleep 
Better Concentration 
Emotional Stabilization 
 
Temporary Suspension of 
NFB to focus on 
metabolics. 

NOTE:  Pre-Post Maps Do Not Have To Turn All 
Green To Have Significant Changes In Symptoms! 


