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As I inherit the 
mantle of ISNR’s 
Presidency I feel a 
certain amount of 
humility, looking at 
the many predeces-
sors whose shoes 
I must fill. This is 
hardly the organi-

zation I knew when I served as Treasurer 
of the fledgling SNR many years ago. It is 
now well into its adolescence, with all the 
problems that term implies, and I am deep-
ly grateful to Past President Judith Lubar 
and her Board who worked so diligently to 
develop the governing principles and poli-
cies that help keep a robust adolescent out 
of trouble. While there is still more work 
to do in this area, it remains that, largely 
by their efforts, you and I inherit a sound 
foundation on which to build a future.

I sincerely believe that on this foun-
dation it is time to take ISNR to the next 
level, Perhaps, as we see unfolding events, 
it may be beyond time to begin expanding 
this organization’s horizons and securing 
the future of our field.

Certainly it is beyond time for us to 
turn away from tearing each other down, 
joining hands instead to build a pervasive 
acceptance of Neurofeedback as treatment 
of choice for the range of conditions on 
which it works so well. It is beyond time 
for us to let go of our provincial penchant 
for uniqueness, calling less attention to 
our individual selves and earning more 
attention from the world toward the heal-
ing power of Neurofeedback. It is beyond 
time for us to stop whining about the re-
luctance of the medical and insurance es-
tablishments to understand and accept the 
capabilities of Neurofeedback, appealing 
instead to centers of influence directly for a 
rightful place at table. In short, now, today, 
is the time for building the case and laying 
the groundwork for public awareness and 
engaging the medical, financial and politi-
cal establishments.

To do these things will require im-
mense amounts of commitment and team-
work on the part of both the membership 
and its leaders. It must be an ongoing com-
mitment of time and effort - and it will take 
a certain amount of money as well. In that 
connection, if you have read some of the 
emails on the ISNR list-serve, a number of 

Letter	from	the	
ISNR	President

The	
Epidemics	
of	Closed	
Head	Injury

The Response of 
the Neurofeedback 
Community and 
How It Needs To 
Be Improved

There is an epidemic of closed head injury in 
the U.S. The incidence of significant closed 
head injury is at least 500 per 100,000 an-
nually. This means that the risk of an indi-
vidual sustaining a significant head injury 
in his/her lifetime (average of 70 years) is 
about 1 in 10. The annual medical costs of 
traumatic head injury are approximately 9-
10 billion dollars (NIH Consensus Panel, 
1999). Head injury is a very significant 
cause of missed work, missed school, and 
missed military duty. Even those who re-
turn to work, school or military duty have 
impairment in their functional abilities such 
as short term memory and attentiveness, 
with chronic anxiety, irritability, stress, de-
pression and learning difficulties.

Chronic pain commonly complicates 
the picture (e.g. headaches, limb pain, TMJ 
dysfunction). One cannot adequately calcu-
late the suffering of these individuals. The 
economic cost of missed work for these 
problems is enormous. It has been estimat-
ed at billions. Over the last few years, the 
war in Iraq has resulted in great numbers of 
head-injured patients who develop chronic 
dysfunction and suffering as a result of their 
persistent brain injuries. The military ser-
vices and the Veterans Administration have 
not yet responded adequately to this crisis. 
In part, this is because the condition is of-
ten not recognized. Neurologists and fam-
ily doctors and psychologists often do not 
recognize that a mild head injury can cause 
serious and lasting cognitive problems, and 
attribute the symptoms to emotional or psy-
chological causes.

The diagnostic tools commonly used 
to diagnose head injury (skull x-rays, CT 
scans, MRI scans, raw EEG) are ineffec-
tive in making the diagnosis, unless there 
is a severe head injury, with impaired con-

sciousness and neurological deficits. These 
tests are usually normal in mild to moder-
ate head injury. The imaging studies can be 
normal in a brain dead person. The terms 
“mild” and “moderate” were developed by 
trauma neurosurgeons, and do not reflect 
the fact that chronic disability often results 
from “mild” or “moderate” closed head in-
jury. There is also the common misconcep-
tion that most patients with a concussion 
recover quickly and completely. In fact, the 
post-concussion syndrome occurs rather 
frequently, and if it lasts for more than a 
few months is likely to persist for years or 
a lifetime, unless the brain injury can be re-
habilitated with neurofeedback.

Cognitive rehabilitation and psycho-
therapy may be used to help these persons 
learn to adapt to their problems and dis-
abilities, but do not usually remediate them. 
Neurofeedback, on the other hand, usually 
promotes a relatively rapid recovery, with 
elimination of symptoms and relatively 
rapid return to work, school, or military duty 
within a few weeks. Neurofeedback can ac-
complish this rehabilitation at a fraction of 
the cost of inpatient or residential treatment 

programs. Hospitalization or residential 
treatment is usually not necessary. The need 
for drug therapy (pain medications, headache 
medications, antidepressants, tranquilizers, 
muscle relaxants) is usually eliminated. Even 
if the person has epilepsy, they usually cease 
to have seizures and no longer require anti-
convulsant medication. Long-term disability 
costs are usually completely eliminated.

A common complication of head 
injury is often overlooked, which is that 
head injured patients are at risk for criminal 
behavior. Most murderers, rapists, and pe-
dophiles are brain-injured. Neurofeedback 
is a powerful way to remediate the anger, 
aggression, poor judgment, and impulsivity 
which give rise to the criminal behavior.

The quantitative EEG is the gold 
standard for the diagnosis of mild or mod-
erate closed head injury. Furthermore, it 
serves as a valuable tool for guiding neuro-
feedback therapy in the patient with closed 
head injury. The usual findings are focal ex-
cesses in amplitude/power in one or more 
areas, as well as one to many phase and 

Letter	from		
AAPB	Neurofeedback	President

Continued on page 6

Head	injury	is	a	very	significant	cause	of	missed	

work,	missed	school,	and	missed	military	duty.
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Letter	from	
ISNR	Co-Editor

As the autumn is 
upon us and the 
beauty of the fall 
surrounds us the 
needs of our clients 
continue to be the 
focus. The ISNR 
conference in Sep-
tember was again 

filled with valuable information, re-con-
necting with friends from around the world 
and examining the latest in new equip-
ment/techniques/theories. Personally, I was 
happy to receive, at the banquet, in the San 
Diego Park no less, a Presidential Award of 
Merit for the work on the newsletter. The 
award looks really good on the wall! This 
issue continues with articles regarding as-
sessment and training. Dr. Len Ochs gives 
us a fine report of a case of a Tourette’s syn-
drome client and the careful steps he takes 
to prepare the client and support system for 
the changes that take place. This case is in-
formative and well worth the read.

Leslie Sherlin provides updates on 
the student committee workings and an ar-
ticle about the Student Advocacy commit-
tee workings. Our support of the students 
is so vital to the growth of neurofeedback 
research that I hope you will enjoy these in-
formational articles Don DuRousseau pro-
vides a thoughtful article on connections—
electrode to scalp that is very much worth 
the read. He discusses signal processing 
applications for real time monitoring and 
assessment within closed-loop brain-com-
puter systems. Dr. Roger deBeus brings us 
up to date on the research study regarding 
AD/HD and Neurofeedback which will 
investigate the efficacy of neurofeedback 
on EEG brain function, cognitive perfor-
mance, clinical symptomatology and be-
havior. This is one of the largest research 

ISNR	Mission	Statement	
To promote excellence in clinical practice, educational applications, and 
research in applied neuroscience in order to better understand and enhance 
brain function. Our objectives are:
•  Improve lives through neurofeedback and other brain regulation  

modalities
•  Encourage understanding of brain physiology and its impact on behavior 
•  Promote scientific research and peer-reviewed publications
•  Provide information resources for the public and professionals 
•  Develop clinical and ethical guidelines for the practice of applied neuro-

science

AAPB	Neurofeedback	Division		
Mission	Statement
To improve human welfare through the pursuit of its goals. The specific 
goals are:
•  The encouragement and improvement of scientific research and clinical 

applications of EEG technology and neurofeedback.
•  The promotion of high standards of professional practice, peer review, 

ethics, and education in neurofeedback.
•  The promotion of neurofeedback and the dissemination of information to 

the public about neurofeedback.
•  The division is organized for the purpose of carrying on educational and 

scientific objectives and is not to be operated for profit. 

Continued on page 6

coherence abnormalities. Each abnormality 
is usually remediated with 5-7 sessions of 
neurofeedback training. Training can usu-
ally be accomplished in 20-60 sessions, us-
ing a combination of power and coherence 
training. Relatively few neurofeedback pro-
viders are involved in training head-injured 
patients. I believe this is primarily because 
they have not seen head-injured patients in 
their training programs. The second main 
reason is that organizations that care for 
head injured patients do not realize how 
powerful and effective neurotherapy is for 
actually normalizing brain functions. There 
are few publications about treating head 
injury in the neurofeedback literature, and 
they are in neurofeedback journals (mainly 
the Journal of Neurotherapy), which are 
not read by those who are usually involved 
in head injury rehabilitation (neurologists, 
rehabilitation physicians, and neuropsy-
chologists, for the most part).

We need to respond to this crisis. We 
need to educate the health care providers 
for these persons about this powerful and 
effective approach to remediate the ef-
fects of the head injuries and return these 
people to an active and symptom-free life. 
We need to attend their meetings and give 
courses and workshops. We need to publish 
in the neurology, rehabilitation, and neuro-
psychology journals. We need to contact 
those in the military services and the VA 
who are caring for these patients, to provide 
literature to them, and to offer them our ex-
pertise in training them to do QEEG’s and 
neurofeedback, or to provide those services 
ourselves. We need to educate personnel in 
the legal and criminal punishment commu-
nities that many, perhaps the majority, of 
criminals are brain injured, and would ben-
efit from QEEG diagnosis and neurofeed-
back therapy, which would likely prevent a 
recurrence of their criminal behavior. Soci-
ety would benefit from a reduced need for 
housing those individuals in prison, as well 
as a reduction in criminal recidivism.

Some of our members have already 
made contact with the military services 

and have begun to provide neurofeedback 
training for our Iraq veterans. Lanier Fly in 
Newport News. Virginia, has been work-
ing with all three service branches and the 
VA in his area, and is treating them with 
neurofeedback for their head injuries, and 
their PTSD. If providers call him at 757-
873-8566, he may be able to advise them 
on how to develop these relationships.

Our societies (the ISNR and the 
AAPB) are poised to provide a critical im-
pact on helping patients with closed head 
injury to return to health and to reduce 
the tremendous costs associated with their 
impaired ability to work, learn, and serve. 
Please commit to do your part to move this 
effort forward.
Jonathan E. Walker, MD  
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ISNR	President		
Continued	from	page	�

With our conference 
behind us and summer 
over, I look forward to 
the next year with the 
society. We’re already 
planning the 2008 con-
ference. Leslie Sherlin 
writes about what we 
have already done and 

what we intend to do.  
We’re also looking into ways in 

which we can add to your membership 
value. Our Web site committee is working 
to further improve the site. I appreciate the 
help of Leslie Sherlin, Cory Hammond, Jo-
seph Barr and Steve Rothenberg. We hope 
it’ll attract more prospective clients for our 
members and further interest people into 
the field. The more we inform others about 
the field of neurofeedback, the better our 
members can navigate within it, adding to 
your practice and visibility.

It seems whatever project we embark 
on, it reveals a bigger underlying project. 
With your vote, we amended the By Laws, 
but we are now taking on the Policy and 
Procedures Manual. We consider revamp-
ing the member section of the Web site, 
but this advises us that there is a bigger 
issue involving licensure, certification, 
and the appropriateness of the qualifica-
tions of those practicing neurofeedback. 
We consider working with a public rela-
tions firm, but are asked, “What do you 
want to promote.” At every juncture, we 
are making decisions that we hope are the 
right ones for the members, the society 
and for the field. 

I hope you have a wonderful fall, 
holiday season and New Year and that 
you enjoy this issue of NeuroConnections. 
We’ll see you again in January.
Cynthia Kerson 
office@isnr.org  

Letter	from	
ISNR	Executive	

studies to be undertaken with appropriate 
controls for this population using NF as 
the focus of intervention. Dr. Gail Durgin 
continues her search to find other uses of 
EEG to move objects, run trains and do all 
kinds of interesting activity. Do read her re-
port on what Microsoft is doing with EEG. 
Finally, on line at the Web site http://www.
isnr.org/2007ConfRecap.cfm, I have tried 
to capture some of the activity at the ISNR 
conference in a recap. Forgive this author 
in advance if your favorite presentation is 
not mentioned, there were just so many 
excellent presentations that one could not 
drink it all in. Have a very happy autumn 
and prepare for the winter!!

Warmly,
Merlyn Hurd PhD, BCIAC/EEG Fellow  

interesting and potentially workable ideas 
already have surfaced in response to my 
remarks on this subject at the Conference 
banquet. They seem to evidence a concern 
for cost relative to prospective benefit and 
the Board and I will evidence similar con-
cern as we move forward with the ISNR 
staff on the development of programs well-
conceived enough that future Boards can 
update and continue to execute them

I invite your input and your active 
support for a direction that can provide no 
less than immense benefit to us and to those 
who follow us. In my next letter I expect 
to elaborate more on specific initiatives the 
Board is considering. This could be an excit-
ing year indeed.
Nancy White, PhD 
nancy@enhancementinstitute.com   

ISNR	Co-Editor	
Continued	from	page	�

Letter	from		
AAPB	Co-Editor

Welcome to the fall 
issue of NeuroCon-
nections. With the be-
ginning of the school-
year well underway, 
the focus for this is-
sue is on children and 
youth, and the contri-
butions of our practice 

to their success in the classroom.
An all-too common neurochemical 

barrier to classroom success is the abuse 
of alcohol and other drugs among young 
learners. Drs. Peter Smith and Marvin 
Sams offer an encouraging account of their 
multi-year collaboration to develop neuro-
feedback protocols for this challenging yet 
rewarding population. Their contribution 
to this issue is at once highly personal and 
heartwarming, yet scientifically rigorous. I 
am sure that you will agree that it is com-
pelling reading.

Elizabeth Stroebel is a pioneer in 
pediatric biofeedback who has taught thou-
sands of children and families to utilize bio-
feedback as a bridge to optimal health and 
learning readiness. A master clinician who 
trained under some of the leading founders 
of the field, she herself has mentored hun-
dreds of us into the pediatric biofeedback 
arena. In her contribution to this issue, she 
reminds us that, while biofeedback instru-
mentation may continue to evolve, it is im-
portant not to lose sight of certain founda-
tion principles which reflect our scientific 
heritage as clinicians.

In a tribute to another founder of the 
field, Jon Frederick reports on his replica-
tion of some of the earliest research in neu-
rofeedback, pioneer experiments conducted 
by Dr. Joe Kamiya and his graduate students 
at University of Chicago. Jon discusses the 
underappreciated implications of these still-
important studies, and their relevance to cur-
rent questions in neuroscience.

Never content to rest on his laurels, 
Tom Collura has earned a well-deserved 
reputation as a scientific and technical in-
novator in the field. In the current issue we 
have the rare privilege of taking a glimpse, 
through Tom’s eyes, into the next 100 years 
of innovation in neurofeedback science.

As this issue comes to press, the 
deadline for submissions to the spring 
AAPB Conference is upon us. If you plan 
to submit a paper, please don’t delay in 
making your submission at https://www.

tbccom.com/AAPB/. We look forward to 
seeing you in Daytona Beach May 13-18, 
2008 for the annual conference.
Roger Riss, PsyD  

AAPB		
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Membership
Ann Marie Horvat,  
ISNR Membership and Conference Coordinator

This year ISNR achieved record numbers in both mem-
bership and conference attendance. We need your help to 
continue this exciting growth by renewing your member-
ship. As ISNR membership year runs from January through 
December, the time to renew is coming soon. Next year’s 
membership rates are the same as this year, so your mem-
bership is a great value. You can save even more with a two-
year membership renewal. To renew online go to www.isnr.
org and click on the link “Membership Application.” 

Benefits include subscription to the Journal of Neu-
rotherapy and online access to all past issues of the journal. 
Membership also includes a subscription to NeuroConnec-
tions, the quarterly newsletter that is a joint effort between 
ISNR and the AAPB Neurofeedback Division.

Reduced conference registration rate for members at 
the ISNR annual conference, to be held from August 28 to 
31, 2008 in San Antonio, Texas, is another benefit.

On the redesigned ISNR Web site, members can input 
their own profile, advise potential clients of their qualifica-
tions and specialties, and add additional contact and practice 
information. This is an important web presence for potential 
clients to locate a practitioner in their area. Additionally, 
on the new site, you can renew your membership, register 
for the conference, purchase books and DVDs, or access 
the Yahoo.com member’s forum, which is a moderated list 
exclusively for ISNR members. Renew your membership 
before the busy holiday season so you don’t forget!
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Biofeedback	
Comes	of	
Age!

We are seeing bio-
feedback in the 
news with delightful 
frequency. Just last 
week while travel-

ing, I picked up the in-flight United Airlines 
magazine, Hemisphere, only to find an ar-
ticle featuring Brain Music Therapy. A few 
weeks earlier, AARP carried an item in their 
magazine on hand-held relaxation devices.

We are very excited to see this type 
of information being packaged for the con-
sumer. Pharmaceutical companies have 
been taking their products to the public 
marketplace for years and, like it or not, 
they provide a prime example of “push-pull 
marketing.” By taking their message to the 
public, they created a market for new prod-
ucts. This is a great lesson for the biofeed-
back profession and it is great to see this 

starting to happen with more regularity.
Paramount to this is the understand-

ing of what is, and what is not, biofeedback. 
To that end, the Association for Applied Psy-
chophysiology and Biofeedback (AAPB) 
has established a task force, bringing to-
gether representatives from AAPB, the Bio-
feedback Certification Institute of America 
(BCIA) and ISNR, to develop a definition 
upon which we can all agree and support. 
The end product is intended to be a defini-
tion that will become the collective brand 
for our profession. We urge you to watch the 
AAPB Web site at www.aapb.org for peri-
odic updates on this project.

Another reason to keep a watch on the 
www.aapb.org site is that we are in the pro-
cess of establishing a Clinician’s Tool Kit. 
This new web section will bring together 
articles, white papers, web links, coding ad-
vice, and sample letters that can be used in 
contacting insurers, state licensing boards, 
and others groups  to promote the efficacy 
of biofeedback.

Speaking of efficacy data, did you 
know that AAPB’s book, “Evidence-Based 
Practice in Biofeedback and Neurofeedback” 
is now available free at www.aapb.org? The 
purpose of the publication is to demonstrate 
that biofeedback is an effective means of 
treating a wide variety of disorders.

Biofeedback is increasingly recog-
nized within the medical community, the 
media, and the general public for its thera-
peutic benefits. We urge you to play your 
part in helping to spread the word. Use the 
media wherever possible. And watch the 
AAPB Web site for more tools to help you 
in that pursuit.

We extend our congratulations to 
Dr. Nancy White for her recent election as 
President of ISNR and Dr. John Nash as the 
new ISNR President-elect. We are pleased 
to note that Nancy also serves on the AAPB 
Neurofeedback Division Board.
David L. Stumph, IOM, CAE  

Letter	from	AAPB	Executive	Director
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Where are we headed? What is the future of 
the human experience? How do the previ-
ous 10, 100, 1000, or 100,000 years relate 
to our ongoing journey? In particular, where 
do consciousness, the brain, the mind, and 
neurofeedback fit into the big picture?

In order to look forward, it is instruc-
tive to look back, and to view our work in 
the context of our historical and anthropo-
logical development. Suppose an anthro-
pologist visits earth from another planet, 
and is assigned the task of making a brief 
summary of human technical and cultural 
development, up to the current time. Some-
thing like the following graph might result.

This graph roughly summarizes the 
major revolutions that define the human 
experience over the last 100,000 years, us-
ing “order of magnitude” estimates of times 
and growth. It shows the appearance and 
rising of successive revolutions and reveals 
a broad view of the past, as a guide to ex-
trapolating into the future. Note that in suc-
cessive revolutions, the “doubling time” has 
become shorter and shorter. Whereas the 
hunter/gatherer phase lasted on the order 
of 100,000 years, agriculture grew signifi-
cantly in just a few hundred years. Industry 

grows on the order of 100’s of years, and 
information revolution is characterized by 
doubling in periods of only 10’s of years. 
The consciousness revolution may be dou-
bling every year, and is accelerating daily.

Approximately 100,000 years ago, 
humans were hunters and gatherers. Skills 
involved traveling, searching, trapping, kill-
ing, transporting, and using simple weap-
ons and tools. Basic teamwork became es-
sential to survival. Successful hunters were 
hyper-vigilant, being occupied with both 
finding dinner, and making sure they did 
not become something else’s dinner. It was 
essential to constantly be on the lookout, 
finding game, chasing it down, and catch-
ing it. Those who survived in this environ-
ment had many of the qualities we now as-
sociate with “attention deficit disorder” and 
“hyperactivity.” But these are useful skills, 
in the right context.

About 10,000 years ago, agriculture 
was discovered. People learned to stay 
in one place, watching the stars, clouds, 
moon, and weather. It was necessary to 
carefully study plants and their environ-
ment, recognize good things to eat, and rec-
ognize things that were not good to eat. It 

was necessary to cultivate, remove weeds, 
and know when planted foods were ready. 
Preparation of food by grinding, cooking, 
and preserving became important. Calen-
dars and timekeeping, hence mathematics, 
now had survival value. The mind-set as-
sociated with these activities were in strong 
contrast to the previous 90,000 years. This 
mind-set now predominates in education. 
We are expected to sit still, study, concen-
trate, and be quite happy without stimula-
tion, excitement, or adventure. If we are 
not happy with this, there are drugs we 
can take to stifle our need for novelty and 
exploration. We classify our more restless 
individuals as sick, disabled, and suffering 
from a disease.

We see further that there was an in-
dustrial revolution characterized by wheels, 
machines, factories, and cities. Following 
that, an information revolution was brought 
about through communications, comput-
ers, and automation. Many of us have seen 
the information revolution firsthand. From 
room-sized computers that could barely 
handle a few thousand calculations per sec-
ond, we now have powerful processors in 
our handheld personal computers, wireless 
telephones, televisions, and music players. 
Within 5 years, these appliances will merge 
into one. After that, something wearable or 
even implantable will appear, that plays di-
rectly into the ears and eyes of the user. We 
will be able to communicate, do business, be 
entertained, and study using an implanted de-
vice that might respond to subtle muscle ac-
tivity, subliminal vocalizations, direct nerve 
signaling, brainwaves, or other inputs.

We are all hunter/farmers, making 
our way in a new world that we have cre-
ated, and are continuously recreating. We 
have within us all of these qualities, and 
any given individual may adopt a hunter 
mentality, or a farmer mentality, at any giv-
en time. Our very genes contain the seeds 
of both of these modes, and we can express 
either of them whether we know it or not. 
We are flexible in this regard, though some 
may lack certain task-switching skills. It is 
an insult to take those with a strong hunter 
inclination, and marginalize and medicate 

Brain,	Mind,	and	Neurofeedback:		
The	next	100	years
Thomas F. Collura, PhD, PE

Continued on page 11
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The	Next	100	Years		
continued	from	page	�

them. We are drugging our Alexanders, 
our Henry Fords, and our Thomas Edisons, 
into submission. Rather than “solving” 
the “problem,” we should be teaching the 
flexibility and appropriateness needed for 
specific tasks, and inculcating an adaptive 
style that serves a broad base of needs, not 
just the classroom setting.

So these hunter/farmers, who learned 
to make machines and then built them-
selves an information-based world, are 
now engaged in a self-created conscious-
ness revolution. In the 1960’s and 1970’s it 
became common to question and look into 
the mental realm using a variety of tech-
niques and agents; it became acceptable 
to look into new religions, belief systems, 
and other mentally focused pursuits. The 
U.S. Congress declared the 1990’s the “De-
cade of the Brain”, awakening interest in 
the brain. We have seen increased interest 
in meditation, spirituality, mental develop-
ment, and similarly empowering pursuits. 
We see the widespread practice of reading, 
going to counselors or workshops, train-
ing classes and seminars, group processes, 
personal experiences (Outward Bound, sur-
vival experiences, religious retreats). An 
increasing number of people are aware of 
and accept the importance of “the inner”, as 
being as important, or more important, than 
“the outer”. We are seeing record amounts 
of psychoactive medications being used, as 
the chemical treatment of depression, anxi-
ety, and attention problems alone represent 
a multi-billion dollar industry, motivated 
by some of the strongest advertising and 
lobbying forces in history.

So where are we headed? Where 
will today’s brain science, individual and 
collective consciousness, and the roots of 
neurofeedback, lead us during this century? 
What is neurofeedback? In the broadest 
sense, it is a means to precisely navigate in-
ner space. What the compass, sextant, and 
gyroscope did for navigation and explora-
tion of the outer world, neurofeedback can 
do for the inner world. Imagine system-
atically exploring and discovering inner 
lands, worlds, and dimensions that are now 
only fleetingly glimpsed by a select few. 
That flash of insight that today character-
izes the occasional mental breakthrough 
can become something that is reached over 
and over, transforming individual and col-
lective consciousness.

Let us look at some of the things we 
now take for granted, that would have been 

unthinkable only 100 years ago. Men have 
walked on the moon. It is routine to travel 
across the country, even around the world, 
in a single day. We have decoded the entire 
human genome. We know the mass of the 
electron to 13 decimal places. We can see 
and interpret events that happened 13 bil-
lion years ago. We can replace an entire hu-
man heart with a manmade device.

With this point of view, we can look 
forward 100 years, and envision things that 
are today unthinkable. Imagine that the 
study of consciousness enters the world of 
physics, and we have a true science built 
around the phenomena of mind. Imagine 
equations similar to Einstein’s field equa-
tions, but which include consciousness as 
a physical field. It is likely that these fields 
will involve other dimensions, giving rise to 
a sound physical basis for “other-worldly” 
phenomena. We may come to look upon in-
tention as a force, similar to physical forces. 
We may come to understand the physical 
phenomena that give rise to consciousness, 
and may even learn to create artificial con-
sciousness. We will understand the physical 
underpinnings of subjective experience, an 
area that is entirely mysterious to us now. 
100 years ago, no one had even heard of 
a radio or a computer. Today, even school-
children can be “computer wizards” who 
can run circles around their parents in in-
stalling, using, even creating computer pro-
grams. So what will the “brain wizards” of 
the future look like?

Imagine a scientific basis for direct 
mind-to-mind communication. Imagine 
that it is possible to systematically teach 
clairvoyance. Imagine that we learn how 
to train psychokinetic ability. Imagine that 
we learn to develop the mind with the same 
zeal and specificity with which we current-
ly develop the body. Look at a professional 
body builder, and ask yourself what might 
happen if an individual could apply the 
same level of determination and knowledge 
to the development of the brain and mind. 
What would a 21st century brain-builder 
be like? Might psychokinesis someday be-
come as systematic and well-understood as 
physical exercise is today?

Imagine a world in which the cell 
phone is an artifact of the past. Direct men-
tal communication is possible, for those 
who want to develop the ability. Instead of 
going to the store to pick up a cell phone, 
you go to a neurofeedback trainer who spe-
cializes in providing this ability. There may 
be some physical aspects such as implants, 
chemical treatments, special dietary supple-
ments, and so on. But the individual will be 

trained to develop and employ abilities that 
today lie latent in all of us.

Imagine a system in which you put 
on an EEG hat (or not), and the system im-
mediately takes over from there. It scans 
your brainwaves, makes analyses and com-
parisons, figures out what you “need”, and 
proceeds to configure and control the train-
ing. The feedback is based upon a complex, 
adaptive analysis of your brain, and does 
whatever is needed to move you wherever 
you want to go. Training involves the entire 
head, with global or localized training be-
ing done automatically. No more separate 
QEEGs, no waiting, no using separate pro-
tocols, no setting up the system, choosing 
settings, making changes. The system sees 
your response to the feedback, and adapts 
instantly. In a single session you might ex-
perience 2, 3, or 100 different training pro-
tocols, depending on how you respond. The 
displays include virtual reality, sensory im-
mersion, abstract sights and sounds, whole 
head maps, real-time tomographic analy-
ses, and statistical results, all in a compre-
hensive and easy to understand format.

Imagine a world in which eating med-
icine for psychological problems is consid-
ered obsolete. Our great grandchildren will 
laugh when they say “Grandma told me peo-
ple used to eat serotonin uptake inhibitors 
to feel better.” In the future, people will be 
empowered to self-regulate their own men-
tal health and stability, and it will no longer 
be necessary to tolerate side effects in order 
to deal with depression, anxiety, attention 
disorders, or other mental challenges.

Imagine a world in which a signifi-
cant journey can be taken without physical 
transport, but by working with neurofeed-
back-guided transformation. You go into 
a full sensory immersion world, in which 
your internal state is reflected in your ex-
ternal world. You are free to explore, work, 
create, and relax in your personal reality. 
Feedback includes sound, sights, tactile 
sensations, even smells. The feedback can 
give rise to genuine out-of-body experi-
ences, remote viewing, and direct mind-to-
mind communication, which spring from 
the neurofeedback world as new dimen-
sions in consciousness and experience. 
Shared experiences are even possible, giv-
ing rise to entirely new ways of being with 
others, transforming relationships and en-
tire social structures.

We can envision a future in which a 
brainwave elite emerges. These are the in-
dividuals who have the aptitude and inter-

Continued on page 12
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est to develop mental powers well beyond 
those we know today. They may be called 
“heads,” “brainmasters,” “electric gurus,” 
or “cybernauts,” in reference to the empha-
sis they put on the use and development of 
the brain and mind. Not everyone will have 
the time, ability, or inclination to develop 
these skills. Building the mind in this way 
is sure to become controversial. New po-
litical, social, legal, and medical issues will 
arise. Perhaps those who are not part of this 
elite will continue to be relegated to eating 
medications, experiencing mental strife, 
and pursuing “old fashioned” therapies to 
address their mental woes.

Imagine a world in which millions, 
perhaps billions, of brains, are in a state of 
continual connectedness. A new form of 
consciousness emerges, in which individual 
brains take on the role of individual neurons, 
in a global brain. The next major revolution 
may indeed by one of “hyperconscious-
ness” brought on by these changes. We may 
find ourselves exploring other dimensions 
through the power of the mind, thus circum-
venting the anticipated challenges of space 
travel, supplanting it with direct travel at 

the level of consciousness, not merely at the 
level of space, time, and matter.

Scientists believe that the sun will 
explode billions of years in the future, and 
that our entire solar system will be vapor-
ized. How will humanity persist after this 
cataclysm? What will happen even further 
into the future, when the universe meets it 
fate, be it eventual expansion into a black 
void, or compression into a “big crunch”? 
Will consciousness itself have the ability 
to persist beyond the physical reality we 
cling to? It is possible that, through ad-
vanced development of the mind, we will 
find ourselves living in an entirely differ-
ent realm, one that looks back on our entire 
3-dimensional universe as a distant relic of 
the past, much as we now look back to the 
Olduvai Gorge and the Mesopotamian wa-
tershed, the birthplaces of our earthbound 
experience.

We can now see that to consider 
neurofeedback solely as a means to relieve 
specific maladies, or to do a brain tune-up, 
is to ignore its true power and potential. 
In that view, the best that can be hoped is 
that some people suffer less from specific 
distresses, but that humanity becomes no 
different in the whole than it is today. To 

view neurofeedback strictly as a “fixer” is 
to say that our consciousness status quo 
is just fine, and all that we need to do is 
stamp out the aberrations. That would be 
like seeing the value of the automobile in 
running local errands, and saving a few 
minutes here and there. But in much the 
way the automobile gave rise to roads, 
suburbs, shipping and industry, thus trans-
forming our world, neurofeedback will 
be no less a transforming agent. When 
neurofeedback reaches its full potential, 
the meaning of the human mind will have 
changed, and the most significant phase in 
human evolution will have taken place.

Hopefully, “The Decade of the 
Brain” will be looked upon in future years 
as the seed from which emerged brain 
mastery, consciousness exploration, and 
precise mental navigation. We will have 
learned to use that “90%” of the brain we 
are supposed to be ignoring, and we will 
use it well. These developments will have 
lead to a global hyperconsciousness that 
will be a first step toward a true supercivili-
zation. We will reach beyond the stars into 
other dimensions, and beyond. We are truly 
poised to change the universe – one brain 
at a time.   

The	Next	100	Years		
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Across
2. Greens’ ‘77 book title (two words)

4. Seven plus or minus two, if I remember correctly (two 
words)

5. Per Kaiser, necessary for awareness

9. Hemoencephalography; AKA (two words)

11. Extreme synchronization

12. Usually  reflects cortical deactivation

13. For Stroebel, this describes biofeedback (three words)

14. Addiction research team (three words)

Down
1. Helps keep whale pod in synch

3. 1990’s (four words)

6. “A way out, and the healthy way in”

7. This research study is not insane (abbrev)

8. ADHD research sites: USA, Holland, Australia and 
(two words)

10. Developed a LENS for viewing the brain (two words)

Crossword puzzle answer is on page 30.
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seeable future.
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data.
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picture
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Now you need the biofeedback solution that will grow with 
you.

NeXus-10

	 Two digital inputs for oximetry, pulse,
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temperature, respiration, skin poten-
tial)

Bluetooth® wireless technology en-
sures a reliable connection

BioTrace+

True dual-monitor support

Real-time, 3D animation

Pre-loaded with screens
and protocols

Leverage a full suite of
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Exclusive Distributor

Introducing the NeXus-10/BioTrace+ 
Wireless Biofeedback System.
Your practice has evolved. 
Has your equipment?
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The mind-body problem, as it is usually 
stated, is the question of how the proper-
ties of the mind interact with or can be ex-
plained by the properties of the body. Most 
discussions of the problem begin with Des-
cartes, who conceived of the mind as purely 
spiritual, and outside of space and time, and 
the body as material and mechanical. The 
problem Descartes never solved was, given 
that we do mentally perceive or exert our 
will upon the material world, exactly how 
do these distinct substances interact?

Kupfermann and Weiss (1978) de-
scribed how scientific research can only 
demonstrate three types of relationships 
between biology and psychology. Correla-
tion between biology and behavior can be 
shown by recording experiments, such as 
fMRI, EEG, or single-cell studies. Mean-
while, stimulation experiments, whether 
stimulating electrically or with an agonist 
drug, can demonstrate that activity in some 
region or system is sufficient to evoke a 
given behavior or experience. Finally, le-
sion studies, by removing a brain region or 
administering an antagonist drug, can show 
that some physiological system is necessary 
for some psychological process to occur.

Modern science has succeeded in 
showing many causal relationships between 
the mind and the brain. However, philoso-
phers like David Chalmers (1995) argue that 
showing causal relationships doesn’t solve 
the “hard problem” of explaining qualitative 
phenomena or qualia. Qualia are defined as 
“what it is like” to experience particular feel-
ings or perceptions, such as pain, or the color 
yellow. “It is widely agreed that experience 
arises from a physical basis,” Chalmers ar-
gues, “but we have no good explanation of 
why and how it so arises.”

For example, suppose we noticed 
that a 40 Hz evoked rhythm was always 
observed in the visual cortex EEG when 
“yellow” was experienced (correlation); 
that applying a 40 Hz stimulus to the vi-
sual cortex evoked an experience of yellow 
(sufficiency); and that blocking all 40 Hz 
waves in the visual cortex prevented every 
subject tested from experiencing yellow 
(necessity). Would we really have a com-
plete explanation? Something still seems to 
be missing. In Maxwell’s reduction of heat 

to molecular motion, it is easy to imagine 
how boiling water feels painfully hot to 
the touch because rapidly moving water 
molecules are damaging the skin. There is, 
however, nothing intuitively obvious about 
why neuronal membranes depolarizing 40 
times per second is somehow “exactly the 
same as” the experience of yellow—even if 
this neuronal process is correlated, neces-
sary, and sufficient for the experience. The 
“yellowness” seems to be missing!

Given that the goal of biofeedback is 
to increase conscious awareness and volun-
tary control of otherwise subconscious and 
involuntary physiological processes, it is 
surprising how unpretentious workers in this 
field are about the potential for biofeedback 
as a research method, to advance our under-
standing of the mind-body relationship. How 
do mental processes arise from a material 
substrate without possessing innate knowl-
edge of that substrate? The mysterious and 
often pathological nature of this transition is 
what creates demand for biofeedback thera-
pists, who are uniquely trained and equipped 
to study this essential question.

In Beyond Biofeedback, Elmer and 
Alyce Green (1977) made an important 
contribution when they proposed the Psy-
chophysiological Principle. They said, 
“Every change in the physiological state 
is accompanied by an appropriate change 
in the mental-emotional state, conscious or 
unconscious; and, conversely, every change 
in the mental-emotional state, conscious or 
unconscious, is accompanied by an appro-
priate change in the physiological state. . . 
this principle, when coupled with volition, 
allows a natural process—psychosomatic 
self-regulation—to unfold.” Green and 
Green documented the diversity of physi-
ological processes that were known to be 
trainable through biofeedback at the time, 
supporting an optimistic view that essen-
tially any bodily process which can be mea-
sured can be subject to some degree of self-
regulation. This view continues to influence 
the field to this day, where every clinical 
practitioner has their favorite physiological 
measurement or measurements along with 
some rationale for why training its self-reg-
ulation helps their particular clients. In fact, 
most published research in biofeedback is 

focused on the problem of demonstrating 
its efficacy as a therapy. This emphasis is 
understandable, but I think that more basic 
research into biofeedback’s mechanism of 
action could potentially pay off in the form 
of more precise and targeted therapies.

To me, the most important contri-
bution the biofeedback field can make 
both theoretically and clinically would be 
to characterize not just how the mind and 
brain are related, but the mechanistic de-
tails of how this relationship is limited. A 
variety of considerations lead me to believe 
that what awaits us is not just more effec-
tive behavioral medicine, but the discovery 
a specific organ system that regulates the 
flow of information between conscious and 
subconscious systems, where the perme-
ability to specific kinds of transmission is 
determined by learning, development and 
evolution. I postulate the existence of a 
“mind-brain barrier,” whose functional ex-
istence is no less real than the “blood-brain 
barrier” that regulates the flow of dissolved 
substances between the blood and cerebro-
spinal fluid.

In an influential essay, Ramachandran 
and Hirstein (1997) argued that qualitative 
phenomena or qualia have three properties: 
(1) they are irrevocable on the input side; 
(2) they are flexible on the output side; and 
(3) they must last long enough to be main-
tained in short term memory.

By irrevocable, they meant that qua-
lia have an involuntary nature. While we 
might be able to imagine how our sensations 
might be different, all existential optimism 
aside, we can’t willfully change our visual 
percept of a red fire truck into a yellow 
one. This property of qualia, their involun-
tary construction by preconscious systems, 
makes it clear how conscious and subcon-
scious processes are not mutually exclusive, 
but inextricably linked. The most successful 
“reduction” of qualia would simply repre-
sent them in terms of other, more interesting, 
preconsciously-generated qualia. Similarly, 
“self-control” is paradoxical because voli-
tion itself arises involuntarily.

The second property of qualia is that 
their output is flexible. We can choose any 

The	Role	of	Mind-Body	Medicine	in	the		
Mind-Body	Problem
Jon A. Frederick, Ph.D., Director of Clinical Research, Quietmind Foundation, Lafayette Hill, PA

Continued on page 32





17

NeuroConnections	 October	2007

MindFull

To Know No It

David Kaiser, PhD

Cortical synchrony and behavioral syn-
chrony are both forms of inactivity that 
enable effective response. Behavioral syn-
chrony is critical to mother-child attach-
ment and emotional development (Bernieri 
et al., 1988; Feldman et al., 1999; Preisler, 
1995). Weeks before birth an infant begins 
to move to the tune of his mother’s voice; 
and the synchronies set in motion at the 
beginning do not fade with time (Austin & 
Peery, 1983).

Most social interactions require be-
havioral synchrony. Conversations rapidly 
deteriorate unless accompanied by a nonver-
bal dance. Would-be lovers remain “would-
be” when they do not mirror the object of 
affection. Communications with strangers 
can be fruitless until we achieve joint behav-
iors. Behavioral synchrony is not unique to 
our species. Killer whales maintain pods by 
diving and breathing in unison, the cetacean 
approach to yawning and nodding. Herd 
animals herd; they synchronize movements 
day and night. Synchrony is a fundamental 
law of the universe -- in all planes, physical, 
biological, as well as social.

Healing rituals may induce a psycho-
biological synchrony between individuals 
(Frecska & Kulcsar, 1989). The ritual of 
rhythm, with trance, dance, and fellow-
ship, produces emotional harmony between 
healer and afflicted. But nowadays where’s 
a good shaman when you need ‘em? Televi-
sion and films now substitute for our source 
of ritual and rhythm. Half-hour voyeuristic 
excursions unite millions of us across con-
tinents (Kanazawa, 2002), synchronizing a 
vague vacuum of a group. And where does 
the self exist in such a group?

My self answers to the name David. 
It would be better to call this experiment a 
group self, because there is no private self 
outside of psychosis. Self is contextual. Self 
is Relation. Who we are, what we are, how 
we are, why we are – these are answers we 
provide members of our group. When you 
think of what makes up your self, you are 
thinking socially. You are grouping.

Like baseball or Pokemon, the Self 
is a product of human ingenuity. It is the 
most effective form of behavioral control 
ever invented. We teach school children to 
honor our group by granting them a unique 

self. Self is how each of us signs the social 
contract. Our behavior is our signature for 
everyone to see. Historically, the concept of 
self emerged during the psychosocial trans-
formations of the early Greeks and Hebrew 
(Jaynes, 1976). Self was a new way to un-
derstand strangers, people who looked like 
us but spoke gibberish. Comment t’allez 
vous? Qu’est-ce que c’est? was unintelli-
gible but assumed to be meaningful by the 
two thoughtful tribes. The opaque behavior, 
never before seen, must come from inside 
the strangers. And this inside was not in-
side of us. Self of an Other was born. Then 
Socrates and Moses turned the weapon 
upon themselves.

We have spent about 2,600 years 
evaluating and expanding upon our newly 
discovered intimacy, a shared auto-projec-
tion. That others have done most of the 
heavy lifting for us, before we even ap-
peared on the planet, speaks to its cultural 
origin, acquired through example, interac-
tion, and book learning.

Members of the modern age are all 
expected to construct a Self, but the ques-
tion is, how much self? Where does self 
end and world begin?

“Boundaries, David, boundaries,” a 
friend reminds me, chiding me on my rec-
reational trespass into her territory, her pos-
sessions, an emotional and behavioral realm 
that is hers alone. Boundaries are the cen-
tral abstraction of life, human or otherwise. 
Healthy individuals gratify themselves; 
mentally ill individuals preserve themselves 
(Laing, 1985). In other words, healthy peo-
ple steadily expand how much they mean 
to others, and are well served by such ef-
forts, while unhealthy individuals retreat 
and spend much of their energy questioning 
who they are to the group. They falsely be-
lieve they lack the courage to cross another’s 
DMZ (demilitarized zone).

So when did the cage come down? 
When was I bounded? At what point in 
life did iron bars separate me and world? 
As a fetus I was my mother. Oxygen and 
nutrients flowed, and I knew no it. But 
somehow it did not last and I was forced 
into the light. It must have been after this 
passage that boundaries came into play, 
caging my world.

Boundaries amount to control: what 
do I control and what do I not. As infants 
we believe we are All, all that Ever could 
be... until a sibling or boo-boo intervenes. 
And as long as reward remains firmly and 
delusionally under neonatal (subcortical) 
control, the boundary between toddler and 
environment is scarcely discernable. Tod-
dler behavior is known to all, both mental 
and physical. Anyone can inspect our warez 
- God, Mom, Dad, even Fifi the neighbor’s 
cat. I am not yet outside the cage. No van-
tage point yet exists. There is I, only I, no 
me. Mental privacy exists ontologically 
but not epistemologically: it is but is not 
known. At this point in our journey we are 
transparent, pure subject, no object, All. We 
are without self, within love. Within Allah.

But times move on. As experience 
shakes us up and reduces our ability to con-
trol reward, collaboration begins. We collab-
orate with others. Awareness kicks in, sepa-
rating us from them. We negotiate a space 
for us and a space for them. During our early 
years we adjust ourselves from All to Cen-
ter, which is a promotion, not a demotion. 
We now imagine the non-I, an agency more 
beautiful than our own, worthy of attention. 
For some of us these are egocentric years, 
to others, years of autonomy and premature 
attempts at self-governance.

As we age and the forms of synchro-
ny flourish beyond our understanding, our 
sense of centrality is challenged, and quite 
often. Ironically the science of cosmology 
has already matured to the point where we 
now know that every particle of matter is 
center. From every point, matter or void, 
photon, atom, or tau neutrino, comes more. 
But we the conscious, the sole ongoing Ne-
gotiation, we the contract of light and time, 
we are asked to throw in with the lot. As 
kindergarteners we are told to move on, 
don’t bogart the middle. The very reason 
why there is Is-ness, why there is anything 
at all to be perceived, is expected to make 
room for the Perceived.

By our second decade most of us 
have made some elbow room for the rest of 
Creation. We allow other galaxies to pass 
through our orbit and in doing so we enrich 

Continued on page 18
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ourselves. We entertain the proposition that 
others are like us. We believe in others as 
much as in ourselves. As any social species, 
we are members of something larger than 
what we started with. We exist equally; 
though as Orwell might put it, some more 
equally than others.

Life is membership. And when you 
think about it, membership is simple; own-
ership is hard.  
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ISNR	2007	Conference
For those of you who missed ISNR in San Diego or were there and, like 
most of us, couldn’t be in all places at one time, please visit http://www.isnr.
org/2007ConferenceRecap.cfm. 

Merlyn Hurd has written a nice review of the conference. Did you 
miss the members’ meeting? Those minutes can be found there as well. And, 
I hope you enjoy the pictures taken at the awards ceremony and elsewhere. If 
this doesn’t make you feel remiss about not having come to the 2007 ISNR 
conference, we hope the comments from Leslie Sherlin, Conference Chair 
for 2008, at http://www isnr.org/2008Conference.cfm will do so.

2007-08 ISNR board members: L to R: Nancy White, Rob Coben, Mike Cohen,  
Judith Lubar, Richard Davis, Leslie Sherlin, John Nash and John Carmichael. Missing is Al Collins
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The use of EEG to 
control video games 
and other electronic 
devices was re-
viewed in a previous 
newsletter. While 
several companies 
are researching this 
process, possible 
problems involved 
in this technology 

have not been addressed. This follow-up 
article discusses additional information 
pertaining to this area of research.
Microsoft

Microsoft Research is researching EEG 
technology. Desney Tan is using algorithms 
to analyze the EEG to discover ways to con-
vert the EEG signal into an input that the 
computer can use as it now uses the key-
board or the mouse. He hopes to improve 

productivity at work, enhance video game 
play and simplify how people communi-
cate with computers. His objective is to 
design a small EEG device that can easily 
be attached to the head and communicate 
wirelessly with the computer. 

Tan is aware that the data bases 
show that different people’s EEG can vary 
widely. He hopes to avoid this problem by 
training machine-learning algorithms to 
learn individual EEG patterns and to screen 
out unwanted noise and artifact. Subjects 
spend 10 to 20 minutes performing either 
a high or low concentration task. This in-
formation is fed into a computer and math-
ematically analyzed to find “features.” That 
information is then fed through the learn-
ing algorithms to determine the subject’s 
concentration levels. According to Tan, he 
and his collaborators at the University of 
Washington, Seattle, and Carnegie Mellon 
University are able to predict concentration 

levels with 99% accuracy. Tan expects the 
first use of this technology will be video 
game control. His objective is to make EEG 
interface simple enough for the masses to 
use in a variety of ways.
Hitachi

Hitachi has developed a new neuroimag-
ing technique that allows its operator to 
switch a train set on and off using thought 
alone. The system uses near-infrared light 
to map blood concentration in the brain. 
Changes in brain blood flow are associated 
with mental activity and the system trans-
lates those changes into signals that control 
external devices. Test subjects were able to 
turn a toy train on and off by doing mental 
tasks. Hitachi has successfully manufac-
tured a lightweight, portable brain scanner. 
The system, which consists of a headset 
and a controller worn on the waist, is a 

EEG	Controlling	Video	Games
Gail Dugrin PhD
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result of Hitachi’s efforts to make the brain scanner a famil-
iar everyday item that anyone can use. The mind reader uses 
“optical topography” technology (see Hitachi link below), to 
interpret mental activity based on subtle changes in the brain’s 
blood flow. Since blood flow increases to areas of the brain 
where neurons are firing, changes in hemoglobin concentra-
tions are an index which can be used to measure brain activ-
ity. “To measure these hemoglobin concentrations in real time, 
eight small surface-emitting lasers embedded in the headset 
fire harmless near-infrared rays into the brain and the headset’s 
photodiode sensors convert the reflected light into electrical 
signals, which are relayed to the controller.” Hitachi foresees 
the device being used to operate electronic devices with one’s 
mind as well as applications in health, medicine, psychology, 
education and marketing.

Information in this article has been collected from sev-
eral Web sites including: http://www.technologyreview.com/
TR35/Profile.aspx?Cand=T&TRID=629,

http://blog.wired.com/gadgets/2006/11/hitachi_com-
merc.html, http://www.hitachi-medical.co.jp/info/opt-e/genri-
2.html and http://www.pinktentacle.com/2007/05/walkman-
style-brain-scanner/.   
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Introduction

The metamorphosis of an egg into a cater-
pillar, to a cocoon, to a butterfly is an awe-
some phenomenon because it is relatively 
rapid; maturity is achieved in a few weeks 
and it can proceed full circle in complete 
view of the observer. The changes occur-
ring within a child are equally cataclysmic, 
but are cloaked by a deceptive surface ap-
pearance of a “cute miniature person.” 
Many adults are prone to expect, first: that 
given food, support and time, this miniature 
adult will grow up; and, second: that there 
is little reason to expect significant varia-
tion and marked individual differences in 
the speed and nature of the developmental 
process, although while questioning the 
truth and reliability of the adult world. ugh 
substantive research in childhood develop-
ment has shown otherwise. 

However, under the observable su-
perficial behavior, the “still water” of the 
engaging child runs very deep indeed and 
on many structural levels. Truman Capote’s 
novel Other Voices, Other Rooms captures 
the child’s challenge to interpret voice in-
tonation and intention, as he questions the 
truth and reliability of the adult world and 
the enigma of the surrounding environ-
ments outside his own inner world. Ob-
serve the child who ultimately travels alone 
and leaves us in his search of self through 
the maze of this universe and beyond.

Curiously, thus begins the process 
of the very foundations of biofeedback and 
structural constructs, as they are intrinsi-
cally intertwined in this child’s internal 
milieu. In reviewing the field of structural-
ism relative to self-regulation, structuralist 
theory in general promotes the belief that 
underlying the immediate conscious ex-
perience, there is a complete network of 
components which pervades all human in-
tellectual, emotional, ideological and self-
actualization. (Claude Levi-Strauss).

Within a child’s ever changing view 
of his world, structural constructs domi-
nate this internal milieu as codes operating 
at many levels: the symbolic representing 
the ‘depth and secrecy’ of knowing how a 
thing should be; the hermeneutic sorting 
and siftings the ambiguity of events and 
interpretations between the child’s inter-
nal and external environment; the semantic 
assigning the child’s own descriptive lan-
guage and context; and the active playing 

out in motion ones physi-
ological, emotional, mental to-
pography. Children absorb themselves 
into an alliance with the natural world 
where they establish their connection 
and importance in the larger scheme 
of things. I am I and who are you?

What is there about children? 
Children are uniquely human, indi-
vidual, poetic, and infinitely complex. 
While the child may not understand 
these complex dynamics, nonetheless, the 
child experiences his own unique physi-
cal sensations in response to the vibrations 
within his environment. Like long tangled 
string, the child bobs and weaves along his 
little journey into the larger scheme of things 
and is driven by an internal highly sophisti-

cated cross current of signaling systems that 
sometimes go awry. Heretofore, these covert 
interactions were not observable to the out-
side except through overt behavior and com-
munication.

Biofeedback: the healthy break 
through and the way in-The Biofeedback 
process facilitates a time-travel adventure 
and is the “way in”, states one adolescent, 
and “then I can do it by myself on the way 
out.” Biofeedback is a two-way express 
ticket to inner and outer space. With con-
crete evidence, the youngster observes and 
negotiates with his organism by self-regulat-
ing his breathing patterns, quieting the heart 
rhythms, hand warming, reducing inappro-
priate muscle tension, dysponesis hits the 
spot (Stroebel, E. 2005), interrupting hyper 
vigilance, etc. Another youngster described 
biofeedback as a “Traveling road show 
where I am the star and can get inside myself 
and see on the computer screen what’s going 
on so I can change it!”-a pragmatic transla-
tion that says, “This is healthy for me.”

Small kids love the idea that they can 
run the show and organize a trip inside to 

talk to their blood and guts, converse with 
their brain, and to send messages through the 
nerves to the cells-the red anger and angst, 
light blue sadness and hurt, and the yellow 
soothing talk all traveling down the integral 
highways from the brain to the heart and oth-
er places of choice-a back and forth shuttle. 
Kids are empowered to sooth the physical 
and emotional spots that hurt. The Voice of 
the Child is now recognized in healthcare 
as the essential key to developing interac-
tive strategies for wellness and a substantive 
quality of life. Thus the child’s more silent 
spring within nurtures an intuitive sense of 
body-knowing just how a thing should be.

Explanations for parents and care-
givers- Biofeedback is a safe and enjoyable 
non-invasive process, which involves a part-
nership between the child, the computer-
ized equipment, and initially the guide. One 
youngster described this partnership as “The 
way to zip inside and peek at the mechanics 
so you can fix them with a “tune up!” 

Step one-Sophisticated techni-
cal equipment monitors and displays for 
observation the constantly shifting in-
teractions between the child’s signaling 
systems in the brain from his thoughts, 
emotions, feelings, and with his self report 
about his physical bodily sensations and 
overall physiological activity.

With a clear goal that individuals 
have healthy power to make changes and 
along with child oriented instructions, the 
child is spurred on by his own inquisitive-
ness and curiosity. The child learns specific 
experiential and cognitive skills, which 
he uses to fuel his own control tower for 
change. Neurofeedback with its multi mon-
itoring capability records brain wave activ-
ity and subsequently shapes change with 
tailored training protocols. Peripheral Bio-
feedback facilitates changes in skin tem-
perature, muscular activity, heart rate vari-

Beneath	the	Sensors
Elizabeth L. Stroebel, Ph.D., BCIA-C

Continued on page 26
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A	Case	of	Adult	with	Tic	Symptoms		
Treated	with	the	Low	Energy	
Neurofeedback	System	(LENS)
Len Ochs

Continued on page 24

While much of the material in this paper 
may appear foreign, time and space permits 
only a brief discussion of it in order to point 
out some of the issues and thread that span 
this twenty-session treatment. The reader 
is asked to consider how long might be the 
treatment with traditional neurofeedback. 
The writer used traditional neurofeedback 
in both analog and digital form for 15 years 
prior to starting work with the ancestors to 
the LENS approach.

A 45 year-old man sought treatment 
for tics secondary to Tourettes syndrome, a 
lifelong problem for him. This was an ex-
tremely bright software engineer/sales vice 
president of a high technology company in 
Silicon Valley, CA. He was unmedicated. 
He was married. He was able, with great ef-
fort, to consciously suppress his tics, which 
took the form of shoulder, neck, and facial 
tension accompanied by a snorting guttural 
sound. When I asked him how his wife re-
acted to his tics he replied that “it isn’t an 
aphrodisiac.” It was worst when he was con-
fined with his wife to long hours driving in 
a car toward vacation spots. He owned to no 
other physical problems. He told me he had 
read quite a bit on Tourette’s and that his ex-
pectations for progress were guarded.

He signed an informed consent indi-
cating that he had been told about the po-
tential benefits and risks of the treatment 
with LENS and that he had been apprised 
of alternative treatments and that he could 
withdraw from treatment at any time with-
out prejudice. I further told him that he 
could expect his tics to increase in sharp-
ness and decrease in duration, at first, but 
then decrease in sharpness as they passed 
more and more rapidly. This pattern, I 
added, was also typical of seizure-like phe-
nomenon such as seizures, explosive out-
bursts, and migraines. I told him about this 
for the specific reason that if he had left a 
session to find his tics increasing in severity 
he would likely want to terminate treatment 
– a very reasonable desire if he didn’t un-
derstand the normal change in the topogra-
phy of his episodic tics. We discussed the 
need to look at the decreasing duration of 
the tics, rather than the increasing intensity 
as a sign of progress. I then equipped him 
with a symptom duration record calendar 

sheet to support his attention to the dura-
tion of the episodes of tics. I also told him 
that if his arms and legs became involved in 
his tics, he might run the risk of falling and 
hurting himself or have problems driving 
his automobile – running a risk of endan-
gering others as well as himself.

In response to questions about the 
nature of the feedback I told him both that 
the EEG measured small signals from the 
brain that traveled to the EEG amplifier. The 
feedback traveled back up the same wires to 
the head . I told him that there was no mea-
surable voltage or current coming down the 
wires; so he was not getting “zapped.” The 
feedback, in some form, might be encoded 
into that electromagnetic field; but this was 
still extremely controversial. While we don’t 
really know how it works, I said, we do know 
that the strength of the signal is less than the 
field that comes from digital watches that 
are commonly worn; as per an unpublished 
study of the system made by Lawrence 
Livermore Laboratories in 2000. At the end 
of that first session, he agreed to be treated. 
By signing the consent he was accepting the 
possibility that he might have a bumpy ride 
through the treatment in the form of poten-
tially increasing severity of tics. 

At that time, without entering any 
treatment or further evaluation I sent him 
home to assess whether his relatives, 
friends, and physician would support him 
in this process with the understanding that 
if he looked worse to them, they might urge 
him to discontinue treatment; and that his 
physician might insist on medicating him. 
He needed to enlist the understanding of 
others to provide him with the support he 
needed during this treatment. Other reasons 
for providing him (and his support system) 
this information were to impress upon him/
them the potential power of this process, 
to stimulate discussion among others in 
his support system as to how best to help 
him under potentially difficult situations, to 
provide him a road to help shape both his 
expectations and observations, and to give 
him information to protect him from me 
in case the treatment effects took an unex-
pected turn, allowing him to query me more 
intelligently about what was happening and 
what might be done.

Other goals of the first session are to 
take a history, evaluate patient goals, as-
sess which neuropsychological function-
ing skills are most impaired, assess the 
patient’s relative sensitivity and reactivity, 
assess the patient’s hardiness and vitality, 
as well as the degree to which there may 
be suppressed behavior and physiologi-
cal problems that may manifest during the 
treatment process. The assessment of func-
tional problem areas gives us symptoms to 
track. The sensitivity/reactivity/hardiness/
suppression questionnaire gives us infor-
mation about how much feedback to use, 
perhaps how frequently to treat, and which 
characteristics of the feedback to use. This 
questionnaire helps to determine what kind 
of evaluation to use during the first session, 
i.e., whether to use one that has greater or 
less challenge to the patient’s physiology.

The first session’s evaluations sug-
gested that he was quite sturdy, energetic, 
and bright. His tics were his major interest, 
second to relatively high background levels 
of anxiety. Since his tics were quite evident, 
which they would not have been if they were 
evident earlier in his life but absent now, 
suppression was not a problem. Nor did he 
report any other problem earlier in life that 
was absent now, reducing the probability 
that other problems would suddenly make 
their appearance during the LENS treat-
ment. That having been established, the first 
evaluation session was devoted to a 10-min-
ute procedure that tried out different offsets, 
called the Offset Evaluation. The result of 
this showed that an offset of 15 minimized 
the amplitude of Delta at Fz more than did 
any of the other three offsets tried. After the 
offset – a clinical trial of the LENS feedback 
– patients not infrequently show a marked 
reduction in symptoms that does not last for 
more than 3 or four days. Thus he was told to 
expect a wearing off of any potential benefi-
cial effect because he had received only one 
session; and the durability of these effects 
are dose-related. As he received further ses-
sions the results will last longer and longer. 
However he was also told that the “dose” 
of feedback he received may also be either 
an overstimulation or understimulation. The 
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Adult	Tic	Symptoms	Continued	from	page	22

overstimulation effects may be fatigue, rest-
lessness, or no effect at all, he was further 
told. If any of these symptoms occurred, 
they would typically wear off in a few hours 
or over night, and would be informative 
about selecting how long the feedback expo-
sure should be. He was further invited to call 
me even if he was in a debate with himself 
about calling me.

The second evaluation, a week later, 
was a topographic map. The LENS maps 
are done with a single active sensor that is 
rests at each of the 19 10-20 sites for four 
seconds at each site, then moved to the next 
site successively until the EEG at all 19 sites 
has been sampled. There are three differ-
ent levels of strenuousness of the mapping 
process. One kind of map offers feedback 
at each site that is an EEG measurement, 
insuring that the patient receive a very mild 
form of treatment even during the measure-
ment process. The other two types of maps 
don’t offer feedback; instead, they have 
different levels of background and baseline 
electromagnetic fields; and the one with the 
weakest electromagnetic fields reserved for 
the most sensitive patients. The sensitivity 
is determined by the sensitivity/reactivity/
hardiness/suppression questionnaire. The 
maps are constructed by importing the data 
into the LENS Report Generator from the 
J&J USE3 program, selecting the Map re-
port, and either previewing it on the screen, 
or printing it. Not present in the Figure 
1 maps below are the bar graphs that or-
dinarily appear to the right of the surface 
maps. There is one bar for each sensor site, 
representing both the amplitude in micro-
volts and standard deviation atop each am-
plitude bar. The bars are ordered for each 
band from left to right, i.e., the lowest sum 
of the amplitude and standard deviation to 
the highest. The bars with the lowest sum 
of amplitude and standard deviation often 
represent those areas of that are function-
ing most highly and most inhibiting the 
subcortical potentials that cannot, at these 
sites, appear at the scalp. These are also the 
darker areas on the surface maps shown 
below. The bars with the highest amplitude 
and standard deviation represent areas of 
relatively lowered functioning that cannot 
exercise an integrative effect on the subcor-
tical amplitudes, allowing the potentials to 
“leak through” the cortex and appear at the 
scalp to be read by the EEG. These areas 
are the relatively brighter areas on the sur-
face maps below.

Figure 1 is a set of two topographic 

EEG maps, the first and last 
maps in this 20-session treat-
ment. In each surface map, the 
top is the front of the head; the 
bottom is the back of the head; 
the left is the left side of the 
head; and the right is the right 
side of the head. As mentioned 
above, the darker areas corre-
spond to lowered amplitudes, 
while the brighter ones cor-
respond to the higher ampli-
tudes. While the bar graphs 
have standard deviations; the 
surface maps represent am-
plitudes only. When the bar 
graphs show standard devia-
tions less than 25 – 30% of the 
amplitudes at any particular 
site, our experience suggests 
that the amplitude and stan-
dard deviation are suppressed. 
The consequence of the sup-
pression is that its presence lets 
us predict to the patient that 
those amplitudes will tend to 
markedly increase. While this 
used to worry us because we 
learned that higher amplitudes 
imply pathology, when they 
suddenly appear after being 
lower with disproportionately 
lower standard deviations in 
the context of higher function-
ing, they suggest that the sup-
pression attributed to that site 
has released. Less fatigue is 
a frequent occurrence at this 
time, which we attribute to the 
higher functioning and less ef-
fort needed to function at these 
newly increased levels. Less 
effort to suppress connectivity 
seems to correspond to greater 
availability of energy.

A novel aspect of the 
topographic mapping is that 
the ordering of the bars from least-to-high-
est amplitudes also gives us an approach 
path for working with the sites, from those 
with the best functioning to those with the 
most impairment. When we have worked 
with each site in this order, and completed 
working with all 19 sites, we re-map and 
extract a new site-sort-sequence. The sur-
face map data that actually directs the site 
selection is the Total Amplitude map, the 
fourth one from the top of each set of maps. 
Total amplitude represents the amplitudes 

that are found from 1 – 30 Hz, subsuming 
Delta, Theta, Alpha, Low Beta, Beta, and 
High Beta.
Comments	on	the	two	
maps

The right-hand set of maps is incomplete 
because of lack of time to complete the 
evaluation, as evidenced by a band of dark-
ness across the occipital region and black-
ness at FP1 in both the Total Amplitude and 
Dominant Frequency maps. It is important 
to repeat here that the data from the above 
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maps was collected from each site in suc-
cession: that is, the data was not collected 
from all sites simultaneously. The sequen-
tial collection of data from each does not 
permit description and evaluation of the 
interrelationships among the multiplicity 
of sites as one is able to do with a QEEG. 
However one can still describe the electri-
cal activity at each site, and use those data 
to help construct a treatment plan.

While incomplete, it is clear that the 
focal elevation over the left eye (not clearly 
associated with any eye-lid flutter or move-
ments) is completely absent in the second 
map. The amplitudes in the Theta, Alpha, 
and Total Amplitude maps are also cleaner. 
Note that the scale maxima in the ampli-
tude maps is 33 uV, well above the typical 
scale maxima of 17 uV. The upper limits of 
the two sets of maps is the same for consis-
tency’s sake; however, the need for such a 
high scale maximum in the right-hand set is 
clearly absent since the reason for that el-
evation, the focal elevation at FP1, is gone.

The bottom map in each set of maps in 
Figure 1 describes the dominant frequency in 
Hertz at each sensor site, with a scale maxi-
mum of 17 Hz. The colors reflect the peak 
frequencies at each site. It is not possible to 
judge amplitude by looking at the Dominant 
Frequency map. There is both lower domi-
nant frequency activity and 
higher frontal Total Ampli-
tude activity in the second 
(final) set of maps.

The LENS maps 
cannot be used for diagno-
sis, as a basis for making 
statements of a medico-
legal nature that require 
data-based distinctions, or 
even as a means of judging 
progress. The most signifi-
cant reason for these state-
ments is that I have seen 
too many exceptions to the 
rules about what is a normal 
vs. pathological EEG. Fur-
ther, having seen enough 
low-amplitude EEG with 
restricted variability that 
significantly rose in ampli-
tude with major improve-
ments in functioning, my 
trust of EEG amplitudes 
as a measure of anything 
is nearly gone. This is why 
I persist in my advisce to 
use the EEG amplitude and 
variability as a treatment 
planning tool rather than as 

an assessment tool.
The structure of sessions that allowed 

the above electrophysiological changes to 
happen is as follows:

The 45-minute sessions were typi-
cally divided into three parts:

 80% Review of symptom changes, 
validation, contextualization and 
perspective, instruction on how some 
process works, and interpretation

 10% Treatment or evaluation
 10% Processing data, pointing to 

changes in data, discussing implica-
tions, if any, and reviewing what to 
watch for.
How different the LENS is from tra-

ditional neurofeedback is rarely felt more 
acutely than when considering that during a 
session the patient may be connected to the 
EEG an average of only four minutes, with 
the feedback running perhaps an average of 
four seconds of the four minutes, this for a 
maximum of seven sites, and typically once 
a week. The seven site limitation is a philo-
sophical one: I want the therapist attending 
to what the patient is saying, helping the 
patient understand what is the treatment is 
bringing and putting those experiences into 
some kind of context for him or her, and 
answering questions. I generally allocate 

no more than ten minutes of any session for 
the “treatment”; and generally, with the ex-
ception of mostly adolescents, there is rare-
ly enough time in a 45-50 minute session.

It is reasonably consistent to say, 
at least for me, that the bulk of the time I 
spend during each LENS sessions is spent 
mostly questioning, observing, providing 
context for what has been noticed by the 
patient, clarifying patient experience, and 
providing a map of what to expect in the 
future. I personally do not process experi-
ences. Rather, I ask the patient to keep track 
of the nature and duration of experiences 
to facilitate their comprehension of how 
their problematic experiences change (and 
improve). 

At three and six months post treat-
ment I recalled and interviewed the patient. 
To summarize, at three months post treat-
ment he said that the tics were completely 
absent without any of the previous attempts 
to consciously control them. At six months 
he said things were even better because of 
subsequent palpable reductions in anxiety 
– which may at least partly have been a 
function of the decreases in his tic activity.

While it may be tempting to spec-
ulate on both practical and theoretical 
grounds what is actually happening with 
the LENS approach, I believe, at this early 

stage that it may be 
destructive to do so. 
To me, premature en-
gagement in theory 
tends to blind the ob-
server and narrow the 
possibilities consid-
ered. This is especial-
ly important when our 
evaluation and treat-
ment technologies are 
still changing rapidly 
due to the contribu-
tions being made by 
talented individuals 
becoming skilled at 
the use of the LENS 
approach. However 
we are just beginning 
to understand enough 
about what we are 
doing, and the proce-
dures are becoming 
stable enough, to al-
low many different 
kinds of studies that 
we hope will further 
both the science and 
art of using these ap-
proaches.   
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ability, sweat gland responses, respiratory 
function, and other body functions. Bingo! 
Twice the power for optimal health is 
achieved when combining neurofeed-
back and peripheral biofeedback.

Step two- simultaneously, the data 
is fed back in real time in age appropri-
ate non-threatening audio and visually fun 
graphics for the child’s viewing.

Step three-Through an enjoyable 
process, the youngster can assess, discuss, 
and redirect ‘brain messages’ with thera-
peutic strategies for internal changes, i.e., 
self-regulate over- breathing, interrupt 
sustained muscle tension, or refocus im-
paired concentration. With practice, he can 
achieve an ‘alert mind and calm body’ to 
reduce or eliminate physical discomfort, 
control anxiety, improve concentration and 
enhance performance.

Step four-The child learns how to 
transfer assisted biofeedback self-regulation 
skills into his daily life. The outcome is that 
this process actively impacts physical health, 
social behaviors, performance, achievement 
and overall sense of self esteem.

Biofeedback: the internal fron-
tier- Biofeedback has opened up a once 
unfathomed “internal frontier” for un-
limited healthy emotional and physical 
growth. Biofeedback applications for the 
classroom beginning in pre-school already 
have a positive track record since the early 
eighties (Stroebel,E 1981) for increased 
performance, self-confidence in ability to 
learn and enjoyment in the process Pedi-
atric healthcare in general has twenty plus 
years of efficacy in prevention and in heal-
ing. The emergence of integrative medicine 
promises even greater potential for the pre-
vention of illness and impact on the disease 
process, along with effective strategies in 
pain management and for repair. For chil-
dren whose lives have been damaged by a 
childhood too harsh, biofeedback offers a 
way for them to trust in an observable safe 
process where they have positive internal 
control. They can rediscover the goodness 
of self and emotionally and physically heal 
from trauma. Self-regulation empowers the 
child to initiate healthy change from what 
hurts to what feels better by self-induced 
learning and transfer skills as an automatic 
part of his responses.

The challenge- Pediatric biofeed-
back challenges us to teach self-regulation 
as a life long skill. Even amidst the expect-
ed rapid physical and emotional develop-

mental changes, the child benefits. As the 
child’s life vacillates between joyous times, 
normal daily stressors and unexpected trau-
matic experiences, the learned response 
to these can shape for life the individual’s 
choice of how to manage these challenges 
either in a healthy or destructive way. With 
biofeedback, the child has additional strate-
gies in place for healthy solutions no matter 
what the challenge.

Life long skill- Some youngsters feel 
there isn’t any solution, no way out, as their 
distress invades every aspect of life. Bio-
feedback is not only a way out, but an on-go-
ing healthy life long tool. Not exempt from 
strain on their organism, and not always able 
to self-correct without assistance, children 
possess a native sense of order which seems 
in contradiction to the sometimes outward 
appearance of disorder. Their physiology 
is affected by the relentless demands from 
the external and internal environment which 
overrides the inherent basic body safety 
mechanisms for self-regulation.

The empowered child-A seven year 
old with a chronic illness calls biofeedback 
“serious fun when things are yucky.” Affirm 
to parents that the child has a magnificent 
self-tool to reaffirm his importance in his 
treatment plan and in a wellness model to 
exchange dialogue with healthcare provid-
ers and family. Tangible strategies empow-
er the child to deal with both the invisible 
invaders of illness-chronic and acute pain 
sensations(Carter, B. 1998), life-threaten-
ing conditions and accompanying grief; 
and children suffering from neglect and 
abuse, seemingly uncontrollable anxiety, 
attachment and abandonment issues, defi-
ant/oppositional behavior, aggressiveness, 
learning disabilities and attention deficits, 
hyperactivity, struggling families to im-
prove communication, and school and peer 
related difficulties.

 Healthy power within- Adults ask if 
young people can really understand and im-
plement the biofeedback process. Kids are 
autonomic biofeedback whizzes. With eyes 
open, they whiz up and around the learn-
ing curve of self-regulation of their body 
safety mechanisms, i.e., adjusting breath-
ing patterns, slowing down inappropriate 
racing feelings, calming upset stomachs, 
interrupting tension headaches, warming 
cold hands, interrupting faulty bracing and 
managing pain sensations. And that is just 
the beginning. They teach You!

Children show a remarkable capabili-
ty of intrinsic and kinesthetic understanding 
of complex physiology and behavior with-
out all the definition. Their Kiddie Physie 

is a bag full of healthy tools, metaphors, 
stories, strategies and sixteen healthy body 
friends (Stroebel, E (2006) as biofeedback 
buddies to help lead the way. Kids engage in 
unlimited safe pathways with visualization, 
guided imagery, and self-talk. Biofeedback 
calls upon all sensory capacities, imagina-
tion, and always grounded with safe exits.

Parent’s role- Most parents hurt 
when their child hurts. Telling youngsters 
“not to worry” or to “just take it easy” with-
out strategies to do so doesn’t help long 
term. And often increases anxiousness. 
Biofeedback provides a family partnership 
in wellness and enhanced communication.

Benefits-Biofeedback is important to 
an enhanced quality of life.
Conclusion

The last word- “I like biofeedback. It lis-
tens to me and I listen to it.” (Child age 6)
References
Biofeedback Magazine. (2005) Winter Vol 33. “Dyspo-

nesis hits the spot: A translation for and by children. 
Association for Applied Psychophysiology and Bio-
feedback.

Capote, Truman (1994) Other Voices, Other Rooms. Vin-
tage Books. New York. 1994

Carter, Bernadette (1998) Perspectives on Pain. Mapping 
the Territory. Arnold Press. London. 1998.

Leach, Edmund (1979) Claude Levi-Strauss. Viking Press. 
New York 

Stroebel, E. L. (2006) Der Kiddie Quieting Reflex-Stress-
management in Kindergarten und Schule. Pirker-Bind-
er, Ingrid. Biofeedback in der Praxis, Springer. Wien.

Stroebel, Elizabeth L. (2007) Kiddie QR: A Choice for 
Children. Revised 2007 –Comprehensive Program.

Stroebel, Elizabeth L. Science 81. October. Kiddie Stress 
American Association for the Advancement of Sci-
ence. 

Contact: elizabethstroebel@hotmail.com

About	The	Author

Elizabeth Stroebel is an internationally known 
lecturer and specialist in the field of applied 
psychophysiology for children and adoles-
cents and co-chair of the Education Section 
Assoc. for Applied Psychophysiology and 
Biofeedback. A parent of three children and 
former high school and university teacher, 
Liz has additionally been allied with the field 
of applied psychophysiology for thirty years. 
For twelve years, she worked in the UK with 
Professor Linford Rees, past president of the 
British Medical Association and contributed 
to developing programs in medical settings in 
London, Israel and Paris. One of her major 
contributions to both healthcare and edu-
cation is The Kiddie Quieting Response: A 
Choice for Children, revised 2007. She is cur-
rently authoring a program incorporating the 
Quieting Reflex techniques for children with 
chronic pain and life-threatening illness.   

Beneath	the	Sensors	
Continued	from	page	21



27

Jonathan E. Walker, M.D.

_______________

Dr. Walker personally reads each QEEG 
Service includes phone consultation with Dr. Walker 

Neurotherapy Center of Dallas 
                                                                 

Call us: 972-991-1153, Ext. 14
Email us: admin@neurotherapydallas.com

Visit our Web site: www.neurotherapydallas.com

12870 Hillcrest, Suite 201, Dallas, Texas  75230

______________________________________________

EEG / QEEG interpretations, analyses and reports 
with protocols using the modular activation / coherence 

approach to allow practitioners to achieve superior results 
_______________________________________________

Board Certified Neurologist 
 Board Certified Electroencephalographer 
 President of the Neurofeedback Division 

of AAPB 
 President of the American Board of QEEG 

Technology
 Pioneer in the field of neurotherapy 

research and treatment, he has used 
neurofeedback in his medical practice for 
over 20 years 



28

NeuroConnections	 October	2007

The International Study of Attention-
Deficit/Hyperactivity Disorder (AD/HD) 
Neurofeedback Efficacy (iSANE) will 
investigate the efficacy of neurofeedback 
(NF) on EEG brain function, cognitive 
performance, clinical symptomatology 
and behavior in at least 500 AD/HD par-
ticipants. Participants, ages 6 to 17, will be 
recruited from various clinics throughout 
the world (i.e., USA, Holland, South Af-
rica, and Australia) that have access to or 
utilize a Brain Resource Company (BRC; 
www.brainresource.com) NeuroLab. Each 
NeuroLab will collect the following data: 
EEG (eyes open and closed), event-related 
potentials (ERP) using various tasks, FFT 
data from these tasks, autonomic measures 
(heart rate and GSR), neuropsychologi-
cal measures, and various questionnaires. 
These data, all compared to a large norma-
tive reference group, will be collected be-
fore and after a 40-session neurofeedback 
intervention.

The primary objective of this study 
is to determine the overall efficacy of NF 
treatment with AD/HD children. More spe-
cifically, the study will examine how NF 
training significantly improves EEG brain 

stability, cognition and behavior. Interac-
tions with psychostimulant medication will 
also be examined. In addition, changes in 
objective endpoints (neuropsychological, 
QEEG and autonomic) will be related to 
subjective clinical ratings of improvement 
and behavioral monitoring ratings provided 
by parents and teachers. Further objectives 
will include an “integrative neuroscience” 
exploration of the EEG and related data.

The BRC from Australia will help 
underwrite the project. That is, they will be 
the central hub for automated data scoring 
and data collection. In addition, BRC will 
provide scoring of the data at a 50% cost 
reduction for the pre-intervention measures 
and post measures scoring will be free. The 
goal for giving free scoring is to improve 
the collection rate of the post measures. 
The data collected from this study will be 
made available to researchers by applica-
tion to the independent iSANE Scientific 
Advisory Committee through BRAINnet 
(www.brainnet.org.au). By making the 
data from this study available to the NF 
scientific community and others across the 
world, it will also help to further the vis-
ibility of the field of NF. EEG Spectrum 

International (www.eegspectrum.com) has 
also offered their services with respect to 
providing free software for sites participat-
ing in this study.

In closing, the iSANE project has far-
reaching potential for the field of NF. First, 
it will be the largest trial conducted with 
NF so far. This will lay the groundwork for 
studying different clinical populations as 
well as future funding opportunities, and 
possibly future FDA approval for specific 
applications beyond stress reduction. Sec-
ond, by utilizing standardized assessment 
procedures, the project can be conducted 
across multiple sites while increasing data 
integrity and reliability. Third, data will be 
made available to the NF scientific commu-
nity and others to help increase the poten-
tial for more publications.

The project start date is anticipated to 
be January 2008. We would like to thank all 
the individuals who have contributed their 
thoughts and recommendations in making 
this project a reality. If you have any fur-
ther questions or comments, please contact 
Roger deBeus, PhD, Chair of the iSANE 
Scientific Advisory Committee at roger.de-
beus@att.net.  

What	is	the	International	Study	of		
AD/HD	Neurofeedback	Efficacy?
Roger de Beus

Everyone recognizes the importance of fos-
tering student development in the organiza-
tion and the field of neurofeedback both 
clinically and academically. For this reason 
and because of my particular interest in 
student affairs, I volunteered to take on the 
important task of developing and chairing 
the ISNR Student Advocacy Committee 
(SACom).

The new Student Advocacy Commit-
tee acts as a liaison between students and 
the Society by sponsoring special meetings 
and activities and maintaining a student web 
forum. The SACom works to increase both 
domestic and international student member-
ship, to foster a lifetime affiliation with the 
ISNR, and to advocate for the issues and 
concerns of student members of ISNR.

The SACom goal is to help make the 
society of more value to students. The com-
mittee aims to create an extended and dis-
tributed community of students working in 

neurofeedback and related fields along with 
resources for these students. 

The SACom is working to enhance 
the student awards to recognize student 
excellence in academic and research work 
in the field of neurofeedback by support-
ing student travel to the ISNR annual 
meeting. This conference is a venue for 
students to present their work in an open 
and supportive atmosphere. The organiza-
tion encourages all students at both gradu-
ate and undergraduate levels to apply for 
these awards. 

The SACom worked closely with 
the 2007 program committee to plan the 
student events for the recent ISNR confer-
ence held in San Diego, California. A brief 
ISNR student advocacy committee meeting 
was held during the conference as well. The 
student social,  where students and profes-
sionals interacted in a relaxed environ-
ment, exceeded my goals. Special thanks 

to Rebecca Sherlin, Ann Marie Horvat, and 
Noland White for their assistance with this 
event. The success of the student commit-
tee will depend on volunteer involvement. 
Below is a list of updates and topics that are 
still to be addressed:

•	 Defining “Student” 
•	 Student Awards 
•	 Event planning 
•	 Web Forum development
•	 Committee outreach

While I am very pleased with the 
progress of the committee so far, I would 
like more widespread participation to pro-
vide more resources to students. The main 
challenge in doing this is getting the word 
out to students about the existence of ISNR 
and the SACom and its activities. 

For more information and ways you 
can help develop this important commit-
tee, visit www.isnr.org.  

ISNR	Student	Advocacy	Committee	Leslie Sherlin
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Research	Notes
David L. Trudeau MD, Research Committee Chair

This is the first in a series of columns I will be 
writing for NeuroConnections over the next 
several issues. Having just returned from a 
two day course “2007 Current Issues in Clini-
cal Research” co-sponsored by the University 
of Minnesota and the Mayo Clinic, I’ve got 
some ideas about how ISNR might be more 
effective in its mission of promoting and fos-
tering clinical research. In this column I’d 
like to talk about research practice networks, 
and what we can do in ISNR to promote large 
randomized controlled trials within our own 
organization by enlisting practitioners to par-
ticipate in an ISNR research network. But first 
I want to mention briefly what will be covered 
in forthcoming columns. 

Current	Research	and	
Funding

In a future column I will write more about 
the status and progress of our own ISNR 
funded research.  Currently there are five 
projects funded by the ISNR Research Fund. 
In the realm of ADHD we have Beauregard  
and LeVesque “Effects of Neurofeedback 
Training on Spatiotemporal Patterns of 
Response Inhibition in AD/HD Children: 
A Magnetoencephalography Study.” In the 
area of ASD we have two projects: Kne-
zevic “The Effectiveness of Neurofeedback 
and Training in Metacognitive Strategies on 
the Executive Functioning in Children with 
Asperger’s Syndrome,” and Coben “A Ran-
domized Double Blind Placebo Controlled 
Clinical Trial of Neurofeedback for Autistic 
Spectrum Disorder.” In addictive disorders 
we have Sokhadze ”Neurofeedback and 
Motivation Enhancement Therapy Based 
Bio-Behavioral Treatment in Psychoactive 
Substance Use Disorder (PSUD)” Finally, 
ISNR is funding a multicenter RCT of neu-
rofeedback for TBI by Walker and Horvat.  
These are all excellent projects that advance 
the science of neurofeedback. 

We are fortunate to have these ex-
cellent studies currently funded. Because 
several of them are ongoing studies over 
several years, I project that they will use 
up the research budget for the immediate 
future. There are many good proposals that 
go unfunded, and unfortunately this year 
the Committee is unable to consider any 
new proposals at all.  

Even though we had a good turnout 
at this year’s ISNR meeting, our fundrais-

ing fell short of its goal of $20,000. We 
were able to raise nearly $10,000 with 
our raffle due to the generous donations 
of our vendors and all those who bought 
raffle tickets, and the hard work of all our 
volunteers. These efforts are much appre-
ciated. Each dollar donated goes a long 
way—these dollars are multiplied three to 
four fold in our grants due to the in-kind 
effect, and our funded projects are serving 
as springboards to larger grant applications. 
It’s important to recognize that in each case 
the funding provided by the ISNR Research 
Fund is only a small portion of the total ex-
pense for the funded study. In kind contri-
butions of time and equipment and clinical 
and diagnostic services typically make up 
one to five times the amount of the ISNR 
grant. While the Research Committee takes 
a hard look at every dollar it awards, and 
ensures the money is distributed only when 
performance standards are met, the Com-
mittee is limited in what it can do by the 
funds available. 
Why	Require	Institutional	
Review	Board	(IRB)	
Review?

Beginning in 2006 all proposals for ISNR 
research funding must include an informed 
consent and approval by an IRB. While the 
research committee carefully reviews and 
discusses the scientific merits and perfor-
mance and financial aspects of each pro-
posal that comes before it, there is another 
review required that has to do with ethics 
and subject safety. This is the realm of an 
IRB. Increasingly funded and published 
research is required to have IRB oversight 
and approval. The process of grant approv-
al and award by the ISNR research commit-
tee, including a discussion of the role of the 
IRB will be detailed in a future column.
Research	Practice	
Networks

Now we go to the main point of this column 
– a research practice network for ISNR. At 
the 2007 ISNR meeting in San Diego, I 
moderated a clinical corner on practice re-
search. One of the foci of this informal dis-
cussion was the possibility that practitio-
ners who are members of ISNR collaborate 
in a multi-center trial of neurofeedback. 
Multi-center trials, sometimes referred to 
as collaborative or cooperative trials, offer 

advantages over single center trials. These 
studies involve multiple data collection 
sites and a coordinating center to receive, 
store and analyze the data. Among the ad-
vantages are the ease of obtaining large 
sample size, faster enrollment, increased 
ecological validity due to generalizability, 
improved credibility, and the involvement 
of more clinicians in the research process. 
A sample size  (let’s say for purpose of il-
lustration) of five hundred subjects, would 
be daunting for one neurofeedback center, 
but if fifty centers participated with each 
recruiting ten subjects over the course 
of a year, it would be much more easily 
achievable. (Also, it would be within the 
realm of possibility that each center would 
be able to contribute clinical time, over-
head, and recruitment effort substantially 
decreasing the cost of the study.) Getting 
five hundred subjects enrolled in a year, 
and getting data in – let’s say - eighteen 
months would be speedy work, and make 
it possible to answer the research question 
much more quickly. The diversity of sites, 
patients and practitioners would also add to 
the generalizability of the findings. Even 
though the same exclusion and inclusion 
criteria would be used across all the sites, 
the inherent geographic and practice style 
variabilities would enhance the ecological 
validity of the findings. Each site – with all 
of its uniqueness – will be a replicate, and 
thus add to the study’s credibility. Need-
less to say, the study design will have to be 
straightforward and relatively simple to al-
low for standardization, and more attention 
will have to be paid to standardization. The 
study will not necessarily be expensive if 
clinicians are willing to donate their collab-
orative services as a contribution to advanc-
ing the science of neurofeedback. Having 
more clinicians involved in research will be 
good for clinicians and consumers as well.

At the clinical corner, Rex Cannon 
kindly took notes. The meeting began with 
discussion by Joe Horvat on the logistics 
of a multi-site TBI study now in process. 
This study involves twelve sites and has 
uniform testing and equipment much of 
that either donated or supported through 
ISNR research funding. Lonnie Nelson dis-
cussed his recent publication (Nelson, L.A. 
(2003) Neurotherapy and the Challenge of 

Continued on page 30
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Empirical Support: A Call for a Neurotherapy Practice Research 
Network. Journal of Neurotherapy 7(2) 53-67) regarding the need 
for large N studies utilizing standardized protocols. Some themes 
of this discussion included: getting neurotherapists into the realm 
of neuroscience; neurofeedback practitioners as researchers; stan-
dardization of protocols; efficacy and other domains; use of a single 
coordinating site for data analysis and processing; development of 
the practitioner/research network; goals to be comparable to other 
disciplines.  To see an amplification of all these points revisit Lon-
nie’s paper at the Haworth Press, Inc Web site archives of Journal 
of Neurotherapy. Don Bars was then invited to speak regarding his 
recent letter to NeuroConnections. Don encouraged all members of 
ISNR to submit case studies and other research to the International 
Congress of Clinical Neurophysiology to promote neurofeedback 
and demonstrate its efficacy through data driven research. The next 
meeting will be in Kobi, Japan in 2010. Don again emphasized 
that demonstrating scientific credibility for neurofeedback is the 
responsibility of neurofeedback professional organizations.

 Discussion then ensued related to forming a committee for 
a multi-site ADD/ADHD study. Much of this discussion skirted 
specifics of research questions, study design, quality control and 
standardization. Some questions and concerns were issued relating 
to the quality of care given and how standardized protocols and 
the funding of contributors might impact it. Both issues were ad-
dressed, the first by informed consent (and IRB review and approv-
al) and the second by encouragement for voluntary participation 
for scientific advancement of the society and possible funding from 
ISNR and other sources once the study is developed. The medica-
tion model was discussed and it is unlikely without a controlled en-
vironment that a double blind randomized study will be conducted 
of neurofeedback. However, a large N of clientele receiving a stan-
dardized protocol to treat a specific subtype of ADD/ADHD (i.e. 
high theta to beta ratios) with proper adherence to the agreed upon 
protocol would be a significant contribution to the advancement 
and credibility of neurofeedback. It could also be the pilot nec-
essary for generating future grant applications (operant learning 
or cognitive operant conditioning). Don expressed concerns about 
obtaining FDA approval or some other regulatory approval before 
physicians might develop an interest in neurofeedback. 

Initial concerns about publication, i.e. brain mapping, sta-
tistical modeling and the fundamental aspects of publishing such a 
work in the most reasonable, yet influential manner possible was 
discussed. 

We ended our discussions by forming a committee of sorts, 
with participants agreeing to send an e-mail so we could form an 
ongoing group, under the leadership of Lonnie Nelson. A name 
was suggested  “Committee for the scientific advancement of neu-
rofeedback.” For this committee, the primary initial concerns and 
goals are:

1. Identify the specific treatment and specific problem to be ad-
dressed

2. Inclusion/exclusion criteria
3. QEEG requirements (Pre – post; set during training, 1, 5, 10 

etc. . . )
4. Type of study: Within-Subjects/Between Subjects or both
5. Brain mapping/topographical/coherence or all
6. Standard measures for pre and post training outcomes asses-

ment. 1
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 Further considerations will need to be given to human sub-
jects protection issues of informed consent, IRB approval and 
oversight by both the institutional IRB and ISNR as a sponsoring 
organization.

Since the committee was suggested we have become aware 
of the International Study of ADHD Neurofeedback Efficacy 
(iSANE) project (http://www.brainresource.com/features/index.
php?id=148) sponsored by the Brain Resource Corporation of Aus-
tralia. This study incorporates many of the features we discussed 
and may serve as something of a model. It is also an opportunity 
for collaboration or cooperation by individual practitioners or pro-
fessional organizations.

Everyone in ISNR and AAPB is invited to join the committee 
for the scientific advancement of neurofeedback – to do so e-mail 
Lonnie.Nelson@va.gov. Since the formation of the ISNR research 
committee in 2003 and since the publication of Neurotherapy and 
the Challenge of Empirical Support: A Call for a Neurotherapy 
Practice Research Network in 2003, this concept has begged for 
implementation. It can only happen with wide spread participation. 
Let’s hear from you.  

Adult	Tic	Symptoms	Continued	from	page	22

Do	you	have	
pictures	of	
your	cutest	
clients?	
Ann	Trechak	is	looking	for	pictures	of	
your	clients	(especially	some	cute	kids)	
for	another	singalong	collage	she	has	
in	mind	for	the	Neurofeedback	Division’s	
“talent	show”	at	AAPB	in	Daytona	Beach	
next	May	1�-18.	Her	email	address	is:	
TrechakAA@cs.com	Her	phone	number	is	
�1�-��2-8�8�.
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of a wide variety of responses to most stim-
ulus situations. By contrast, reflex reactions 
have only one possible output. Conscious-
ness appears to have evolved, among other 
reasons, as a system for making choices in 
situations for which reflex reactions do not 
present adequate options.

Finally, qualia must be present in 
short term memory long enough for execu-
tive processes to act upon them. These two 
properties help us to understand why qualia 
have the property of irrevocability on the in-
put side. Executive processes, like attention 
and working memory, are famously limited 
in their capacity. For executive processes to 
make effective decisions, they must at some 
level have premises that are not subject to 
further questioning and uncertainty.

Bernard Baars (1993) explained 
how consciousness is a limited resource. 
For instance, studies have shown that most 
people can only hold “seven plus or minus 
two” independent items in working memo-
ry. You can only attend to a subset of your 
sensory field. It is generally accepted that 
attention has a “center” and a “surround,” 
or a focus on the most important or relevant 
information and a periphery of less impor-
tant information that can become the focus 
if internal or external factors warrant a shift 
of attention.

Secondly, consciousness operates se-
rially. Divided attention experiments have 
shown that even the most skilled individu-
als are not truly “multitasking” but rapidly 
shifting their attention between tasks.

Finally, consciousness is integrated—
we seamlessly attribute the many different 
aspects of an object to the same object. The 
subconscious nervous system, by contrast, 
is a distributed, parallel system of enormous 
capacity. Hundreds of millions of receptors 
simultaneously represent discrete pieces 
of the sensory field, of which only a tiny 
fraction are processed consciously. One of 
the essential functions of sensory systems, 
then, is to exclude information from con-
sciousness. Studies comparing the sensory 
neurophysiology of different animal spe-
cies have shown that the phenomenal field 
of animals is specifically limited to forms 
of energy that are relevant to survival.

So, the irrevocability of qualia is a 
clue to their adaptive function. The limited 
capacity of consciousness as an executive 
system creates an adaptive requirement for 
it to operate on finite number of assump-

tions, and to orient, allocate, and focus 
on novel problems whose solution is not 
already hardwired by millions of years of 
evolution. So, one could argue that our pre-
conscious systems construct our qualitative 
experience more from a perspective of “ef-
ficiency” than from a concept of “reality.”

Meanwhile, the flexibility of qualia 
on the output side suggests another reason 
to insulate physiological processes from 
mental ones. That is, if a system is designed 
to specialize in open-ended problems, then 
it is adaptive to prevent that system from 
controlling processes requiring regular, 
predictable operation. There is a reason 
why we pass out if we hold our breath long 
enough. The wide-open flexibility of con-
sciousness makes its reflection back on its 
physiological basis not only perplexing, 
but in some ways, dangerous. I claim, then, 
that the boundaries between the mind and 
brain are too mission-critical to be left to 
chance. I predict that psychophysiologists 
will discover a system policing this bound-
ary whose intricacy and elegance will rival 
that of known organ systems.

To understand this system, we need 
to systematically study and document 
which physiological processes can be sub-
jectively discriminated and controlled, and 
why some are easier to discriminate and 
control than others. The first step would be 
to measure how many training sessions are 
required to achieve a minimal level of dis-
crimination or control, and what mean and 
maximal levels can be achieved for each 
physiological variable of interest. The next 
step would be to measure which physiolog-
ical discrimination and control skills would 
generalize to each other, such that training 
in one would result in a shorter required 
training time in the other. Such discrimina-
tive stimulus generalization experiments 
would generate taxonomies or maps of 
the relationships among the internal rep-
resentations of the varieties of physiologi-
cal signals that can be fed back externally 
(similar to the way psychoactive drugs are 
categorized based on discriminative stimu-
lus generalization studies in laboratory ani-
mals). The interesting question would be, 
how do the similarities and differences in 
the discriminative stimulus properties of 
various physiological signals relate to their 
structural (location, time and frequency) 
and other functional similarities and dif-
ferences. For instance, would 18 Hz ampli-
tude discrimination at FP1 generalize better 
with (a) 18 Hz amplitude discrimination at 
O2; (b) 25 Hz amplitude discrimination at 
FP1; or (c) 18 Hz coherence discrimination 

between FP1 and O1? Prior knowledge will 
inform this research, but we should expect 
some results to be provocatively hard to 
reconcile with what standard neuropsycho-
logical experiments would suggest.

My contributions to this program 
of research began two years ago when I 
started my study of the “Psychophysics of 
EEG State Discrimination” at the Univer-
sity of Minnesota (Viebrock and Frederick, 
in press; Frederick, 2006). One of the earli-
est and often cited studies in neurofeedback 
was a discrimination learning experiment 
by Joe Kamiya (1968), who reported suc-
cess in training human subjects to discrimi-
nate alpha from non alpha states. In this 
study, subjects were asked to respond “A” 
for alpha and “B” for non alpha when the 
experimenter rang a bell. The experimenter 
waited for distinct alpha and non-alpha 
states, in random order, to appear in the 
raw EEG and then rang the bell when they 
appeared. Kamiya reported that 9 out of 12 
subjects reached a significant proportion of 
correct within seven one-hour sessions.

Interestingly, nearly all research on 
human learning of brainwave states since 
this study have focused on training and 
measuring voluntary control of EEG con-
structs, rather than discrimation. However, 
given the frequent assertion by biofeed-
back therapists that training people to con-
trol their EEG increases perceptual acuity 
for subtle internal signals about their EEG 
state, it is remarkable how few EEG bio-
feedback studies have actually measured 
whether trainees can correctly identify their 
internal state. One study (Cott, Pavlski, and 
Black, 1981) failed to demonstrate discrim-
inative learning of the alpha rhythm, but 
differed substantially from Kamiya’s origi-
nal study in defining an alpha state as one-
half second of high alpha power. Kamiya 
(personal communication) suggested to me 
that a half second was too short for subjects 
to discriminate from the background vari-
ability. Therefore, we attempted to demon-
strate alpha state discrimination using one-, 
two- and four second intervals.

With the approval of the University 
of Minnesota Institutional Review Board, 
we studied 22 participants, age 18-55. A 
150-second eyes-closed baseline EEG was 
recorded at frontal (F3 or Fz) or posterior 
locations (Pz, O1, or O2) with a linked ears 
reference. Each epoch was ranked among a 
percentile distribution of alpha powers of 
the most recent 150 seconds initially de-
rived from the baseline recording. A tone 
sounded whenever the alpha band power 
exceeded a critical difference from the me-

The	Role	of	Mind-Body	
Medicine	
Continued	from	page	1�
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dian of the baseline. This critical difference 
varied continuously between 0 and the 30th 
percentile for “low” alpha trials, and be-
tween the 70th and 100th percentiles for high 
alpha trials. Subjects responded “high” or 
“low,” and received feedback about wheth-
er the response was correct or incorrect af-
ter each trial.

Only sessions where performance 
exceeded a criterion of binomial p<.01 for 
percentage correct were included for analy-
sis. Eleven subjects had at least one ses-
sion above criterion with a median of four 
sessions to reach criterion. The remaining 
eleven subjects did not reach criterion with 
a median of three total sessions. The graph 
of average session performance showed a 
clear pattern of improvement from over the 
course of 13 sessions (R2 =0.736).

When trials were segregated into 
10-percentile bins, an analysis of vari-
ance clearly showed differences between 
performance at different signal intensities 
(F=3.99; p=.004). Post-hoc tests showed 
that participants performed significantly 
better in the “very low” 10th and “very high” 
100th percentile bins compared to the more 
moderate 30th and 80th percentile bins.

The duration of the discriminative 
stimulus interval also affected performance, 
where participants scored significantly 
higher on four second epochs (mean 71%) 
than one second epochs (63%; p=.005), 
with an intermediate performance on two 
second epochs (66%).

Given that discrimination accuracy 
increased with both the duration and inten-

sity (percentile difference from the medi-
an), it is tantalizingly hard not to conclude 
that we have characterized the psychophys-
ical properties of an introspective sensory 
modality. The word “interoception” is used 
to describe the brain’s reception of signals 
from the visceral organs, where the primary 
sensory cortex for interoception is on the 
insula (Cameron, 2001). However, there is 
not yet a word for the mind’s discrimina-
tion of the brain’s electrical state. It would 
be of interest, however, to do fMRI and 
quantitative EEG studies to see if this sen-
sory modality has a primary sensory cortex 
and, if so, whether there is a anato-topical 
map like the somatosensory cortex or a fre-
quency-topical map like the primary audi-
tory cortex.

The interactions between discrimina-
tion and control (awareness vs. volition) in 
EEG biofeedback are vastly unknown, and 
may have important clinical implications. 
Insofar as discrimination and control are 
related, measuring discrimination could 
serve as a more precise experimental model 
of control training. Learning is difficult to 
measure in EEG control training because 
therapists often adjust thresholds to main-
tain an optimum percentage of reward, and 
effects of training are often smaller than 
the baseline variation. By contrast, a direct 
measurement of success is intrinsic to ev-
ery trial in discrimination learning. Thus, if 
control and discrimination skills generalize 
to each other, taking EEG state discrimina-
tion measurements could be a useful method 
of assessing client progress for neurothera-

pists who train control, and discrimination 
training could potentially improve the ex-
tent and rate of learning in control training. 
Meanwhile, training discrimination could 
also have therapeutic value in its own right, 
just as insight-oriented psychotherapy can 
have value above and beyond behavior-
modification psychotherapy.

Future studies should utilize this 
method to characterize the psychophysics 
of other EEG constructs, including coher-
ence, phase, ERP amplitudes, peak frequen-
cy, and amplitude in frequencies other than 
alpha. Identifying the discriminative stimu-
lus properties of physiological states and 
their relationship to control of these states 
is, in my view, essential to the development 
of more specific and efficacious therapies 
and—while I don’t believe the Hard Prob-
lem of consciousness can be solved empiri-
cally, I do think that the practical insight 
gained by the use of biofeedback toward an 
introspective science of neurophysiology 
will make the problem less problematic. 
My software, Introspect, is available to any 
Brainmaster user who wishes to join me in 
this mission.  
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The story of my professional career is like 
so many others. There are elements of “un-
finished business,” good timing, and what I 
call “Grace.”

I started with a small private practice 
in a mill town outside of Portland, Maine. 
Since I was trained to do Child and Ado-
lescent therapy, my practice became loaded 
with ADHD youth in foster care. I did ev-
erything from play therapy, to testing, to 
parent guidance groups. At the same time, 
I had the good fortune to provide services 
to a small general hospital with a mental 
health unit. The mental health supervisor 
approached me one day and indicated the 
hospital was completing a million dollar 
Certificate of Need to start services in al-
cohol and drug addiction. He asked what a 
Psychologist can do other than assessment. 
While I did not know it at the time, it was 
this question that began my journey into 
Neurotherapy.

My first step began by reading ev-
erything I could find on new treatments for 
alcoholism. Being oriented as a kid ADD 
therapist, I serendipitously kept running 
into articles about Neurofeedback and At-
tention Deficit Disorder. Intrigued, I started 
reading everything I could find in these 
areas. Despite my growing interest in the 
subject, I had questions and fears. How 
would I get the training if I decided to go 
into Neurotherapy? What about all the ex-
tra expense involved? Would people be in-
terested in and actually pay for this kind of 
service?

That’s when I began dreaming about 
a different future. I had lost several people 
I cared about in my life to alcoholism, and 
many of the families I served had lost one 
or more members of their family to addic-
tions. Neurotherapy kept coming to me as a 
solution. I remembered the quote from the 
movie, Field of Dreams: “If you built it, he 
will come.” So, I committed.

My journey began with Alpha-Theta 
training for alcoholics. It was nothing short 
of a miracle! Exploration into working with 
my ADD children took a little longer as I 
danced between family therapy and EEG 
work. But the results with the alcoholic 

population drove me and I was inspired 
with the possibilities.

Shortly thereafter, I moved to Ari-
zona and took a position with an eating 
disorder center. Soon, I was using Neuro-
therapy for those with eating disorders. In 
a short time, I seemed to have hit a brick 
wall. While the results were OK, I didn’t 
have the drama of my earlier experiences. 
In a word, I felt disappointed.

“Grace” soon intervened. I gave a 
paper at the ISNR conference in Scottsdale 
on my early results with the eating disor-
der group. Unbeknownst to me at the time, 
Neurotherapy was about to take an interest-
ing turn. Marvin Sams, hearing my paper, 
approached me after my talk and ask if 
he could take me to lunch. He said he had 
something he wanted to talk to me about. 
Not being one to turn down a free meal, I 
said “Sure.”

Over lunch, Marvin explained that 
he had been working for several years on 
unique neurofeedback protocols. These had 
remained in his center, and, as he explained 
it, he was interested in exploring how his 
protocols would work in the hands of some-
one other than himself. He was intrigued by 
my work and presentation, he continued, 
because from an EEG perspective, eating 
disorders are an extremely pathological 
group neurologically and I had obtained 
such good results! Being a bit disappointed 
with my eating disorder group compared to 
my earlier results, this was fascinating in-
put. I said yes to his proposal, and, as been 
oft repeated, the rest is history.

Marvin came to Tucson and spent a 
few days with me. His approach was quite 
different than what I was use to. For one 
thing, all training was done under task, the 
most common being playing Tetris on Game 
Boy. And, he had several types of training 
that all needed to be done. He described 
this as weaving a tapestry. “You have to lay 
in all the threads to see the entire picture.” 
There was both increase and decrease train-
ing, different electrode sites than I was use 
to, certain specific frequencies in various 
combinations, and high pitched tones that 
required adjustment. Another major differ-

ence was that he used an electrode cap on 
everyone, and everybody had a multi chan-
nel EEG baseline before every session. In 
those days, he also required both cerebral 
blood flow and heart rate variability train-
ing. It was a lot to remember.

One of my first people I worked with 
was a medical doctor I was training to be 
my assistant. A few sessions in, he stopped 
his antidepressants and began reading and 
comprehending a book a night! He did not 
inform me of his decision to stop the medi-
cation until some time afterward. Good 
thing, because I would have done every-
thing in my power to talk him out it. As a 
side note, now three years later, he is still 
depression and drug free and working full 
time in the field.

The results of our early work with eat-
ing disorders, which we presented at ISNR 
in Fort Lauderdale, compared the results of 
three different Neurofeedback techniques. 
What we found, based on medication us-
age, is that all Neurofeedback improved 
outcomes in these severely compromised 
women. Marvin’s work, however, produced 
results that were significantly better than 
the other two neurofeedback approaches.

While I was still at the eating disor-
ders center, we also worked with a small 
group of juvenile offenders at an Arizona 
Department of Corrections facility. This 
study was also presented at the ISNR in 
Fort Lauderdale. The results were equally 
impressive with three of the five offenders 
we were able to track not re-offending in 
the months after their release. Two of these 
were sex offenders.

Leaving the eating disorder center 
for greener pastures, I knew that if I want-
ed to continue using Marvin’s protocols, 
which I knew I did, I would need to find a 
new opportunity. Here is where the stroke 
of luck or grace came in, and a new court-
ship began.

A small addiction recovery center to 
be operated as a therapeutic community had 
just gotten off the ground. As a sort of intro-
duction to what the future could yield, one 
of my first clients was a teen with ADHD 
and stimulant as well as crystal metham-
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phetamine abuse. Placing her on Strattera, 
a new class stimulant, her response was to 
become both suicidal and homicidal. She 
would be my first of many youth at the fa-
cility to be weaned from psychiatric medi-
cations and to show academic achievement 
beyond what she or her family ever thought 
possible.

By her 20th session, all medications 
had been discontinued. Chart 1 shows her 
IVA scores at pre treatment and then again 
after 20 sessions. As a child, this youth 
was told by school officials that due to 
her severe ADD symptoms, she would not 
be able to get into college and might not 
even be able to hold down an unskilled job. 
Proving these officials wrong, she returned 
to school after some 60 Neurotherapy ses-
sions and went from a “D” average to hon-
ors! She also became a peer leader in stu-
dent AA groups and someone the teachers 
depended on to help other youth impaired 
by substance abuse.

My second case was a young woman 
who had become psychotic after several 
years of methamphetamine and stimulant 
abuse. She had initially been referred to the 
center after a drug related arrest. The owner 
of the treatment center was so frightened of 
and for her (due to her psychotic symp-
toms), she and other staff members stayed 
awake at night to keep an eye on her. She 
was confused, disoriented, with little or no 
emotional control. The staff was so afraid 
she might commit suicide or take off to be 
found wandering the streets in down town 
Tucson, she was watched like a hawk.

She started Neurotherapy several 
months after arrival, after being somewhat 
stabilized on antipsychotic and anticonvul-
sant medications. Her parents were highly 
skeptical that Neurofeedback would benefit 
her, but, having witnessed the improved at-
tention and other benefits of the first resi-
dent had received through Neurotherapy, 
gave the go ahead.

It’s fortunate for all concerned that 
they did. In less than 18 months, she had 
gone from jail to a therapeutic community 
to graduating. This was with 40 sessions of 
Neurotherapy. After leaving the treatment 
center, she discontinued her psychiatric 
medications without incident. She is now 
an Honors student at a university, working, 
and a Sponsor in the 12 Step community. 
See chart 2 for her IVA scores.

Like any marriage, no matter how 
good it looks going in, relationships have 
their ups and downs. While Neurotherapy 
was making a major difference, getting the 
service funded was very difficult and I was 

only able to treat a handful of the residents. 
Those that took advantage of Neurothera-
py had to pay extra for the service and it 
proved to be a tough sell.

Along the way, to encourage parents, 
I offered testing and brain mapping to each 
new resident. Most families did not take ad-
vantage of this offering.

As I began to track all residents com-
ing into and out of the center, I discovered 
something that will surprise no psycholo-
gist or social worker with neurofeedback 
experience in the addiction field: The resi-
dents that received Neurotherapy stayed in 
treatment longer and were more likely to 
graduate from the program.

Addiction research for youth show 
strong correlation with longer stays, suc-
cessful outcomes, and abstinence. The fol-
lowing graph shows our three groups: Wait-
ing list with no Neurotherapy; some Neuro-
therapy; and a third group that received at 
least 24 sessions of Neurotherapy. I demon-
strated that those receiving Neurotherapy 
were more likely to stay longer. With this 
new documentation, my relationship with 
the center grew stronger. Neurotherapy was 
added as a contract service, and, along with 
the AA meetings, became a key component 
of the treatment center.

After a year, I was also better able to 
track the changes. Marvin’s task activated 
Neurotherapy protocols clearly helped ease 
depression and anxiety. My clients’ love 
these sessions and crave the mild calming 
effects. Also, because of the game action, 
complaints of boredom are rare.

The following chart shows group de-
pression changes on the Beck Depression 
Inventory. The average scores at intake fall 
within the Moderate range (25.1). After 6 
weeks of treatment, the scores drop into the 
average range (11).

After seeing the results of these 
unique protocols with the eating disorders 
group, I felt we were likely to get reductions 
in the use of psychiatric medications. This 
proved to be true. The chart below shows 
medication use for both past participants 
and current trainees. Reductions generally 
occurred during the training itself with but 
one exception.

We also compared IVA test scores at 
intake and at session 24 for the neurother-
apy group, and found robust improvement 
in all attention indexes (see figure 4). While 
a few residents in the no-neurotherapy 
wait-list group showed modest cognitive 
improvement, apparently created by drug 
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Figure 1:  First case-Improvement in 
IVA attention scores after 20 sessions
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IVA attention scores after 20 sessions

IVA1
IVA2

0

50

100

150

ARCQ VRCQ AAQ VAQ FSRCQ FSAQ

Figure 2: Second case-improvement in 
IVA scores after 20 sessions
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Figure 2: Second case-improvement in 
IVA scores after 20 sessions
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abstinence and support of the treatment en-
vironment, others in the wait list only group 
demonstrated lingering problems with at-
tention and mental efficiency despite drug-
abstinence.

This was especially true in the stimu-
lant/methamphetamine abuse group.

As a Psychologist, I have come to 
rely on the MMPI for information about 
both personality characteristics and how 
different treatment groups respond to Neu-
rotherapy. From my work in eating disor-
ders, I found that changes in introversion 
were correlated with successful outcomes. 
Testing from my early work with addicts 
suggested that key changes in measures 
tapping suspiciousness, distrust, and anger 
would need to occur for improvement. In 
both groups, significant changes in both 
anxiety and depression are expected if the 
individual is heading toward abstinence. 
The chart below shows averaged data from 
Neurotherapy clients treated at the thera-
peutic community.

Neurotherapy services in the pro-
gram now start shortly after admission.

As the data reveals, key clinical 
scales have moved toward a healthier ori-
entation, with major improvement in fac-
tors that contribute to substance use and 
dependence.

From my perspective as a psycholo-
gist, I want to point out three factors that 
appear to be keys for success in this pro-
gram. First, there is a focus on the tradi-
tional Alcoholic Anonymous (AA) 12 Step 
program. While many think of AA as an 
organization for alcoholics, it provides a 
model for recovery that is proven to be ef-
fective for all types of addictions. Psycho-
educational materials for this program, for 
example, come directly from AA resources. 
Also, each resident has a sponsor he or 
she meets with each week. As dual addic-
tions are common in this group, a sponsor 
is selected that matches both the residents’ 
primary and secondary addictions. Second, 
because this is a service- based program, 
graduates are already prepared for work 

or school when he or she leaves the pro-
gram. Many of the new graduates chose to 
work or go to a school close to the com-
munity. This allows important social ties 
to be maintained. Also, the local AA com-
munity is familiar with these young people 
and keeps a watchful eye on new grads as 
they leave for school and new jobs. Those 
that return to college in other areas also stay 
connected to the support system already in 
place at the recovery center and join local 
AA groups. In other words, no matter where 
life takes them, there is an established sup-
port system in place. The third key factor 
for success is family support. Family thera-
py is a very intense and vital aspect of this 
program. During the 12 month stay, four 
weekend workshops are devoted solely to 
healing family dynamics. In my experience 
and the experience of others, the years of 
family system support for the addictive 
behavior must be reworked for the addict 
to truly break free and develop a new way 
of being. In these working workshops, the 
family is challenged to find a new order, 
one that can no longer operate with or in 
the cycle of addiction. From my experi-
ences, for healing to be complete, it must 
take place not only on physical level but on 
a spiritual level as well. We must face our 
dark side and discover that, despite our self 
perceived flaws, we are still loved and have 
support from those that know us best. This 
program accomplishes this.

Were these positive outcomes influ-
enced by the Neurotherapy? Scientifically, 
we must study this to know. From a prac-
tical point of view, however, we know the 
drugs of choice of these young people cause 
major brain dysfunction, including “perma-
nent” brain damage. The dysfunction will 
negatively impact the life if not corrected. 
The improvements in IVA, MMPI-1, and 
EEG scores in the 24 session group, cer-
tainly lend encouragement that Neurother-
apy can only help these people lead a more 
productive, and happy life.

Relationships bear fruit, sometimes 
good, sometimes bad. The fruit of my re-

lationship with the therapeutic community 
has developed from one of curiosity to a 
warm welcome and appreciation. Together 
–the resident program combined with Neu-
rotherapy - more than 90% of the graduates 
are now clean and sober, and following 
a path that leads him or her away from a 
world of addiction and toward a satisfying 
and productive life. The few graduates that 
have had minor slips have quickly gotten 
back into recovery activities. They continue 
to report that they are doing well. This is a 
life that these young people and their fami-
lies, and to a certain extent, myself, could 
not have imagined when I put the Electro-
Cap on to do their first brain map.

All have been blessed.
My thanks to the editors of Neuro 

Connections for allowing me to tell my sto-
ry, and to Marvin Sams for his support in 
this project. This work would not have been 
possible without the love and support of the 
V3 TUCSON Directors and Community.

Information on V3 TUCSON is 
available at www.V3TUCSON.com.  
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Figure 6:  Average gain in IVA attention scores 
following 24 neurotherapy sessions
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