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What is Neurofeedback?  
When is it used? 

• Neurofeedback is a method 
of training brainwaves to 
alter the structure and 
function of the brain. 

• It is used to help people 
reduce symptoms of ADHD, 
Traumatic Brain Injury (TBI), 
Post Traumatic Stress 
Disorder (PTSD) and many 
other disorders. 



How is it done? 

• Individuals are hooked up to a 
computer using wires and 
sensors. 

• The computer reads their 
brainwaves. 

• When their brainwaves begin to 
appear properly ordered it feeds 
back that information to the 
individual. 

• This feedback appears in the form 
of a game, movie or exercise that 
tells them when they are training 
just right. 

• Through Operant Conditioning 
individuals learn to change brain 
structure and function. 



Operant Conditioning 

• The individual feels 
rewarded for his or her 
training efforts during 
neurofeedback. 

• This reward process is called 
reinforcement in the 
psychology of Behaviorism. 

• We learn to ride a bicycle in 
the same manner through 
the same mechanisms. 

 



Learning Is Permanent 

• Once we learn 
something it becomes a 
permanent part of our 
behavior. 

• Follow up studies in 
neurofeedback show 
that the effects 
continue for up to 30 
years. 



NFB & Involuntary Learning 
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Disorders Responsive To Neurofeedback 

1. Anxiety 

2. Depression 

3. ADHD 

4. Learning Disabilities 

5. PTSD 

6. Traumatic Brain Injury 

7. Bipolar Disorder 

8. Autistic Spectrum Disorder 

9. Insomnia 

 

10.    Vestibular Disorders 

11.   Seizure Disorder 

12.    Stroke 

13.    TMJ 

14.    Migraine 

15.    Irritable Bowel Syndrome 

16.    OCD 

17.    Auditory Processing Deficits 

18.    Fibromyalgia 
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How long does it take? 

• Each session is 30-45 minutes long. 

• Trainees typically come for 40 sessions of training. 

• Clients come twice a week or more. 

 

Reduction In Symptoms Over 4 Month Period. 
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When do clients begin to feel better? 
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Each individual responds differently 
to neurofeedback.  Their sensitivity 
varies. 
 
The greater their sensitivity to 
neurofeedback the more quickly they 
feel its effects. 
 
Sensitivity to drugs often predicts 
sensitivity to neurofeedback. 
 
Some individuals feel changes in 1 to 
5 sessions. 
 
More typically noticeable changes 
begin to occur around 15 to 20 
sessions. 

First 5 Sessions 



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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http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term="Beauregard M"[Author]&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term="L%C3%A9vesque J"[Author]&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus


Neurofeedback Changes  
Brain Structure 
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Success Rates 

• Depression- 90% 
 

• ADHD- 90% 
 

• OCD- 50% 
 

Estimates Of Average  Percent Symptom Reduction Based On Clinical Experience 

• Anxiety- 75% 

 

• Bipolar- 60% 

 

• Autism- 30-45% 
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Typical Changes In ADHD 

• Improved Behavior 

• Improved School 
Performance 1-2 grade 
levels. 

• Increase IQ by  

   5-15 points. 

• Reduced Medications. 
   (Hammond, 2006) 



Brain Too Fast 

The red shaded area shows the front of the brain as being overactive 

 and producing too much beta.  Common in Anxiety. 
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Brain Too Slow 

The red shaded area shows the front of the brain as being underactive 

 and producing too much theta.  Common in ADHD. 
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Theta 



Brain Stuck: Avoidance & Withdrawal 

The red shaded area shows the left front side of the brain as being  

inhibited and producing too much alpha. Common in Depression. 
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The Brain Has An Optimal Performance Zone 

Problems occur when the brain operates outside its functional parameters. 



qEEG Mapping 

• Used To Assess problem 
areas in the brain. 

• Non-Invasive 

• Accurate 

• Painless 

• Widely used and 
accepted in the brain 
research community. 



Where is the problem? Let the Brain Map identify. 

The brain map is much like a weather map in that it 
provides us with information about what frequencies or 
component bands are high or low at different locations.  
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A powerful tool for treatment planning 



Problem Areas are ,  or . 
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. 

Skills in selecting treatments that affect client biology 



Using Brain Maps For Psych Assessment: PTSD 

Areas that are high in abnormal activity correlate with disorder identified in psychometrics. 

Note: Areas that are red or “Hi” in Alpha, Beta and High Beta. 
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A bridge between biological , cognitive and psychological processes 



Using Brainmaps For Cognitive  Assessment:  
Stroke & TBI 

• MRIs show 
abnormalities of brain 
structures. 

 

 

• Brainmaps show 
abnormalities of brain 
function. 

Magnitude reflection of damage due to stroke: Note Elevated Delta & Theta 



 
Matching Symptom to Location 

      Correlating Map Co-Ordinates With Area s of Cog Functions 

Based on well researched experimental findings 



Pre Post ADHD Child: 40 Sessions  
Significant Theta Reduction 

Inhibit Theta Using Two Channel Protocol #2 



Pre Post Depression: Adult  

43 Year Old Male: 60 Sessions 



 
Depression: Pre Post Training Symptom Changes 
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60 Sessions Neurofeedback 

Positive 
Symptoms 
Increase 

Negative 
Symptoms 
Decrease 



Photic Entrainment Technology 

• Entrainment equipment 
uses glasses that flash light 
at specific brainwave 
frequencies into the brain. 

• It may also deliver audio 
tones at the same rate to 
assist in the entrainment 
process. 

• The NeuroIntegrator 
combines both 
neurofeedback and 
entrainment in one 
technology. 



Photic Glasses Stimulate The Visual Cortex 

• Entrainment glasses flash 
lights at brainwave 
frequencies. 

• The optic nerve responds 
and sends impulses to 
the thalamus. 

• The thalamus conveys 
the information to the 
visual cortex 



Areas Of Photic Entrainment  

• A pet scan of areas that 
are initially activated by 
VE. 

• Note the visual cortex 
and Lateral Geniculate 
Nucleus LGN are 
activated 



Baseline vs Photic VE 
Effect of 10hz Entrainment 



Using The Clear Mind 
Brain Map Analysis Site 



Clients or Staff Log On To The Site 

Fills Out History & Personal Info 



Symptom Location Correlation 



Fill Out Cognitive Emotional Questionnaire 





Metabolic Report Output 



Protocols Are Automatically Generated 
From The Map 



The Latest Study Confirms  
Clinical Experience 

• 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. 
 

• Arns, M., de Ridder, S., Strehl, U., Breteler, M. & Coenen, 
A. Efficacy of Neurofeedback Treatment in ADHD: The 
effects on Inattention, Impulsivity and Hyperactivity: a 
Meta-Analysis. EEG and Clinical Neuroscience; 40(3), 
180-189. 



Plenty of Research, Few Readers 

• “There is a large body of scientific 
research documenting the 
effectiveness of neurofeedback 
(also called EEG biofeedback or 
neurotherapy) for several areas of 
psychological or 
neurodevelopmental difficulty. 
These studies have been 
published in numerous scientific 
and professional journals in the 
US and abroad. Unfortunately, 
many healthcare professionals 
are not aware of the extent of 
research support.” 
 

 Editors of Child and Adolescent Psychiatric 
Clinics of North America 



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."  



A Growing Audience 

• The Italian Soccer Team 
Won the World Cup using 
Neurofeedback in. 

• The Imperial College of 
London requires it for 
Musical training. 

• Used at West Point for 
Training Cadets. 

• Used at several military 
bases for returning GIs in 
Texas, Georgia & Tennessee. 



A Growing Audience 
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The Database System Recently Used With NASCAR 

Sutton, Nick  2012. A MIXED-METHODS STUDY OF INCREASING 
PERFORMANCE AND ATHLETIC VALUE USING NEUROFEEDBACK, 

LIGHT THERAPY, AND LIFE COACHING 

Justin Loftin Wins NASCAR Super Truck Competition. 

44 

• The Italian Soccer Team Won the World Cup using Neurofeedback. 
 

• The Imperial College of London requires it for Musical Training. 
 

• Used at West Point for Training Cadets. 
 

• Used at several military bases for returning GIs in Texas, Georgia and 
Tennessee. 


