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As most people say 
when in the midst of 
an experience, time 
seems to stand still. 
It isn’t too long fol-
lowing that we begin 
to question where 
did the time go? This 
year of board service 
is no different than 
most other experi-
ences in that regard. 

What initially seemed like a daunting task 
ahead has now come to pass. This has not been 
an easy year and you should know that your 
Board of Directors have worked diligently 
and many hours beyond what they probably 
imagined when they agreed to serve. I would 
do a huge disservice if I didn’t acknowledge 
the support, dedication and work of the entire 
board and staff of the organization. As I begin 
to give you the updates that have taken place 
for a final time in this newsletter, I think back 
to the year’s challenges and realize that they 
already have started to take a fond nostalgia 
in my mind.

Most of you I know personally and for 
many we have known each other since I was 
very green behind the ears. You have not only 
been my mentors and advisors but my friends. 
Having entered this organization as a student 
of Joel Lubar way back in 1999 my first con-
ference was to Minneapolis/St. Paul in 2000. 
As an undergraduate student I made the trip 
with a credit card that had a $250 limit and 
the support of the organization to allow me 
registration and attendance at such a discount 
that it made it possible under the direction and 
demand of then conference chair Jay Gun-
kelman. I remember the importance that Dr. 
Lubar placed on his students’ participation in 
ISNR. I also remember that all of Dr. Lubar’s 
lab students shared a room to keep the cost 
down! It was truly a sight; can you imagine 
myself, Noland White, Efthymios Angelakis, 
Stamatina Stathopoulou, Kerry Towler, Mar-
co Congedo and an occasional Jon Fredrick 

all packed into a hotel room? This was our 
conference routine for 3 or 4 years until we 
one by one began to graduate. I imagine that 
this same type of experience continues for the 
students of today so continue your efforts of 
support because the simple act now will foster 
our leaders of tomorrow.

As I told you in the letter last issue by 
our September conference our membership 
will be at it’s all time high and most likely will 
have exceeded 1000 members. We remain on 
track to achieve this goal. You likely have 
noticed as you registered for the conference 
that we have a new ISNR online store. We 
have spent countless hours working behind 
the scenes on upgrades to our web presence. 
Our online store now hosts all of the ISNR 
products such as DVDs and conference offer-
ings. Look for more items to continue to be 
added. At the time of this writing, it is pro-
jected that the new website will be unveiled 
at the conference. If you haven’t taken a look 
recently head over to www.ISNR.org and do 
some exploring.

I’ve alluded to some challenges of this 
year and will say that it’s easiest to describe 
this past year as a transition. We’ve had sig-
nificant growing pains and the Board has been 
very persistent in making sure that we have 
the long-term strategy of sustaining member-
ship and membership services for many years 
to come. We’ve reviewed and updated our 
organization’s governance including the poli-
cies and procedures, hired our first employees 
officially bringing our staff under the auspices 
of ISNR, reviewed and updated our financial 
and budgeting process, contracted new senior 
editors for the Journal of Neurotherapy (after 
great achievements by our previous senior ed-
itors Martijn Arns and Randy Lyle), revamped 
our online presence and put in place initiatives 
for growing the conference and membership. 
There hasn’t been a complacent moment dur-
ing this past year and I applaud all of those 
who participated in making ISNR what it is 
today and what it will be tomorrow.

Letter	from	ISNR	President

Our	Institutional	
Culture	and	the	
Development	Frontier

The field of neuro-
feedback has been 
subject to conflicting 
forces over the past 
decades, and it may 
be helpful to articu-
late some of the key 
factors that drive our 
evolution as a dis-
cipline. On the one 

hand, we are subject 
to the constraints of a health care practi-
tioner guild, and on the other we are in the 
more uncharted terrain of frontier science. 
The demands of both are in essential conflict. 
The practitioner guild must represent to the 
world that a coherent system of practice ex-
ists, one grounded on a coherent model that is 
subscribed to by the practitioners. Guidelines 
and standards of practice follow to clarify for 
practitioners the choices that have been made 
for the sake of a defensible public posture. 

On the other side we face the practical 
realities of frontier science, in the knowledge 
that we are just beginning to understand the 
very powerful tool that we have at our dis-
posal. The original hope (which I shared at 
the outset) was that a simple set of protocols 
derived from the original Sterman/Lubar re-
search would serve our collective purposes. 
These simply needed to be pushed forward 
into general practice, while being subject 
merely to some subtle refinements. Most of 
the original neurofeedback systems were 
designed with very little flexibility because 
that need was not recognized. This charming 
world view has had to be jettisoned. 

Instead what has emerged is a broad 
variety of methods that are based on several 
distinct operating principles. The fundamental 
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divide, which has been too little articulated, is 
whether targeting in neurofeedback is to be 
driven by the objective of enhancing function 
or whether it is to be guided by the expunging 
of dysfunction. At its origins, the field started 
out exclusively with mechanisms-based train-
ing, and all the early research soundly estab-
lished its principles. It was only with the emer-
gence of readily accessible QEEG measures 
that the field turned in the direction of making 
dysfunction, insofar as it revealed itself in the 
EEG, the immediate target of training. 

The uninitiated reader might ask at this 
point why there needed to be a divide along 
these lines at all. Why not simply adopt the 
most useful approaches from both perspec-
tives? After all, mechanisms-based training 
also incorporates inhibits as a matter of course, 
and much QEEG-based neurofeedback also 
incorporates standard reward-based training. 
One must conclude that the drive in the di-
rection of deficit-targeting was largely politi-
cally based, in the expectation that herein lay 
the prospect for a “scientifically respectable” 
neurofeedback. Anything that took us in the 
direction of a more quantitative approach to 
targeting was intrinsically preferable—if the 
issue is garnering acceptance from the sci-
entific mainstream. But if this new approach 
was to meet the demands of the guild, then 
it also had to be universally acknowledged 
within the field. 

The resulting campaign to enforce 
a kind of uniformity of approach across the 
whole discipline was necessarily in opposi-
tion to the naturalistic emergence of new ap-
proaches out of the rich soil of clinical prac-
tice, and in the spirit of frontier science. The 
field is now at a place of greater diversity of 
approach than ever before, with a greater di-
versity of perspectives emerging from them. 
Meanwhile, those who believe that a unifor-
mity of vision is essential to mainstream ac-
ceptance are becoming increasingly strident 
in their opposition, as such uniformity is slip-
ping ineluctably from their grasp. Unsurpris-
ingly, the actualities of frontier science are 
overwhelming the aspirations of the guild 
leadership toward uniformity of practice. 

Looking back over our history, one can 
trace the development of this unfortunate di-
vide to an environment defined primarily by 
our critics. The result is that we collectively 
became outward-focused and adopted de-
fensive postures. This is inimical to frontier 
science, which then had to be shielded from 
view. The existence of the basic divide within 
the field between the path of enforced unifor-
mity of practice versus the path of welcoming 
diversity also forced new developments under 
cover even within the field, where the reac-
tion to new initiatives became increasingly 
toxic. Frontier science does not flourish under 
duress, or even under premature critical scru-
tiny. It needs latitude for the consolidation of 
new initiatives. 

Recently the journal Science News 

showed a network of e-mail interchanges il-
lustrating the typical graph for a legitimate 
project at Enron, and compared that to a com-
parable graph for one of its illicit projects. In 
the latter, the e-mail network was much tight-
er, and showed very few links outside of the 
in-group. A similar graph holds for the new 
developments in our field, but for a very dif-
ferent reason. In our case, connections outside 
of the inner core are rebuffed, and so the net-
works remain largely disconnected from the 
rest of the community. Imagery has been re-
corded showing neurons sending tendrils out 
to make connections. A network quickly de-

velops, unless the environment is even slight-
ly toxic, in which case the tendrils become 
stunted in their growth and even withdraw. 

The reflexive hostility to new ideas 
places significant constraints on the pace of 
development within the field, and to the emer-
gence of a comprehensive model for what we 
do. To illustrate the central role of informa-
tion exchange, I cite the following example 
from our own history. We had a chance to 
work with an autistic child in the late eighties, 
and we found that our beta training was not 
helpful. We immediately backed off, and from 
that time forward put a fence around autism 
because we had no assurance that we could be 
helpful. The same happened to us with Par-
kinson’s. In the absence of further work with 
either condition, there was no reason for that 
posture to ever change. It took external input 
from our network practitioners to re-open 
these issues for us some years later. 

Much can be gained by allowing net-
work connectivity to establish itself among 
the various distinct approaches that have 
emerged in neurofeedback. Broadly these 
cover both the stimulation and the reinforce-
ment approaches, and cover the range from 
near DC to high EEG frequencies. At high 
frequencies the most efficient approaches ap-
peal to coherence relationships in feedback or 
challenge the phase at particular frequencies 
with stimulation. At very low frequencies we 
have episodic SCP-training and continuous 
infra-low frequency training on the reinforce-
ment side, and tDCS and CES on the stimula-
tion side. 

To allow cross-fertilization of ideas and 
perhaps even some combination of approach-
es to emerge, we must move beyond the siege 
mentality that still exists within the field, along 
with the susceptibility to outside criticism that 
still weighs on our affairs. A look back at our 
history supports this view. The technology has 

matured despite the adverse climate, while at 
the same time we don’t have much to show 
for our effort to assuage the critics. This pat-
tern is likely to continue, because historically 
critics have demonstrated remarkable tenacity 
in the face of contrary evidence. They should 
simply be left alone. (“What do scientists do 
when a paradigm fails? They act as if nothing 
happened.” —Elaine Morgan.)

My first exposure to scientific dog-
matism was in connection with the Kon-Tiki 
expedition. An anthropologist visiting us in 
the early fifties was simply apoplectic about 
Thor Heyerdahl’s effrontery in contradicting 

prevailing wisdom. She had not read the book 
about the expedition, and was not about to 
pollute her mind with such obvious nonsense. 
It has been sixty years, and we now find in 
the journal Science the following: “…the idea 
of prehistoric contact between Polynesians 
and South Americans has gone mainstream.” 
Heyerdahl’s ghost probably slowed the accep-
tance of this proposition rather than accelerat-
ing it, simply because it energized the critics 
along the way, which tilted the playing field. 
There are some useful analogies here to our 
own condition. The early scientific research 
in neurofeedback was thought to have been 
rejected (whereas in fact it was mostly just 
ignored); there was the “premature” popu-
larization of alpha training to live down; and 
we now have the prominent involvement of 
non-scientists in pushing the frontier. As a re-
sult of all of the above, the critics have cast a 
continuing pall over the field throughout its 
history, which impeded the organic unfolding 
of the potential of this field. 

There are three principal reasons for 
the ongoing animation of the critics of neu-
rofeedback. The most obvious is Paradigm 
Paralysis, the categorical assertion that neu-
rofeedback is not possible. This position is 
almost impervious to data because it is belief-
based, so it is best left alone. The second is 
Panacea Paranoia, the belief that any therapy 
promising benefits across the whole domain 
of mental health cannot be real, and hence 
must be nothing more than a placebo effect. 
Interestingly, the only entity that is allowed 
to be a panacea is the placebo itself. This is 
merely a case of misplaced concreteness. The 
panacea lies in the scope of brain plasticity, 
not in some mysterious property of the pla-
cebo yet to be unearthed. Neurofeedback can 
be described in similar terms. Neurofeedback 
is a trivially simple tool to elicit and mobilize 

Continued on page 6
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brain plasticity. It is a humble servant, and 
should not be assigned substantial agency per 
se. The power of the placebo is lodged in the 
same place, and no substantial agency is to be 
found there either. 

We come then, finally, to the ultimate 
barrier to acceptance, Placebo Paralogism. 
What we have here is the appearance of a 
sound scientific counter-hypothesis when in 
fact it is nothing of the kind. Whereas the 
drug researcher can lump non-specific effects 
into the placebo bin and proceed at will with a 
controlled design, we cannot do the same. For 
us this would represent a category error, as 
just suggested above. However, the argument 
can be further solidified as follows: If the pla-
cebo model is to explain neurofeedback, then 
it has to explain all of it, without exceptions. 
If there are exceptions, then we start having a 
very different discussion. This means that the 
placebo model has to explain the hard cases, 
not just the easy ones. Let us go then to some 
of the hard cases.

We know that most cases of minor 
traumatic brain injury (mTBI) and of PTSD 
recover on their own. There is no question 
that such recovery can be quite non-trivial, 
and is not explainable in terms of mundane 
factors such as the subsidence of edema. If 
such cases had been included in a formal con-
trolled research design, such recovery would 
have been labeled ‘placebo response.’ But this 
would have been just a label for the natural 
process of self-recovery, aided perhaps by 
some expectancy factors. We now have good 
evidence to believe that the mechanism of 
such self-recovery is the gradual re-ordering 
of neural network functioning. Evidence for 
this was adduced years ago at UCLA, where 
imaging data showed persistent changes in 
the placebo group of depressives, changes 
which differed from those who responded to 
medication. 

We now also know that the operative 
mechanism in neurofeedback is the re-order-
ing of neural network relations. So we have 
an aspirational approach for the systematic 
retraining of neural network functioning that 
is juxtaposed with a spontaneous recovery 
mechanism. Telling the difference in the mo-
ment is impossible, just as it is impossible to 
tell whether a photon emitted from an atom 
did so via spontaneous or stimulated emis-
sion. But we have other ways of puncturing 
the placebo bubble that by hypothesis con-
tains all of neurofeedback. 

The most immaculate experiment ever 
done in neurofeedback was that of Barry Ster-
man with the cats that were injected with 
monomethyl hydrazine. This was for the best 
of reasons, namely that neither Sterman nor 
the cats were aware at the time of the grander 
experiment in which they were playing a role. 

Hence neither was in a position to put a spin 
on events: no placebo response on the part of 
the cats; and no intention on the part of the 
researcher to end up with divergent results. 
This early experiment already punctured the 
placebo balloon, and it did so for all time. 

But there is more. Consider the survey 
on epilepsy research published by Sterman 
(Sterman, 2000). Essentially all those stud-
ies involved medically refractory epileptics. 
Significant improvement was shown with re-
spect to medication alone. Since all epileptic 
drugs had already been shown to be better 
than placebo, there is no question that a study 
of medication plus neurofeedback would be 
better than placebo as well. Hence there is no 
point in even doing the study. It is not nec-
essary for neurofeedback to be better than 
anti-convulsant medication in a head-to-head 
comparison. It is sufficient that it be additive. 

That already places it in the category of an 
active mechanism. 

The results recently published by Jona-
than Walker make the same case even more 
strongly. Adding neurofeedback to medica-
tion for migraine had a much better effect 
than the medication alone (Walker, 2011). The 
comparison wasn’t even close. More than half 
had their migraines totally eliminated with the 
addition of neurofeedback, versus none in the 
medication-only group. More than 90% had 
their migraine incidence reduced by more 
than 50%, versus 8% in the medication-only 
group. No placebo-controlled study is needed 
here either. The same goes for ADHD. The 
studies by Rossiter and LaVaque (Rossiter 
and LaVaque, 1995; Rossiter, 2004) showed 
neurofeedback matching the medication re-
sponse, which again obviates a placebo de-
sign. The case for neurofeedback as contrib-
uting actively to a self-regulation remedy for 
epilepsy, migraine, and ADHD can be made 
on logical self-consistency arguments alone, 
on the basis of studies that exist, without any 
additional placebo-controlled study. 

One can also spike the placebo bubble 
with a collection of individual cases. If pla-
cebo explains all of neurofeedback, then we 
can also line up all of neurofeedback on the 
other side. Consider the following vignettes 
from neurofeedback clinicians: A therapist 
in Ireland reports working with a client with 
Multiple Personality Disorder. Whenever he 
changed reinforcement frequencies he would 
trigger a transition to another alter. A thera-
pist in Colombia working with a person in 
Persistent Vegetative State reported the si-

multaneous emergence of a regularized sleep 
pattern, regularized menstrual period, and the 
subsidence of constipation upon the initiation 
of neurofeedback. A therapist in Key West 
reports that a woman tried neurofeedback for 
fifteen minutes at an open house, and came 
back three days later to say that her hot flashes 
had declined by 50%. She set up additional 
sessions for after her vacation. When she re-
turned, she reported that her hot flashes had 
entirely disappeared in the interim. 

Or consider the report on a court-re-
ferred Vietnam era veteran with schizophre-
nia of long standing. At the end of the first 
session, he reported that he did not feel like 
smoking any more. At session five, he said 
that he had not smoked since the previous 
session, a period of nineteen days. He had not 
been trying to quit. One may even conjecture 
that the training affected the underlying con-

dition of schizophrenia, which allowed him to 
discontinue the dosing with nicotine. But time 
will tell. 

Finally, consider the report on a 
woman who had been under the care of two 
psychiatrists for decades for her unrelenting 
anxiety, one managing her meds and the other 
doing psychotherapy. The woman was es-
sentially housebound with her pet dog. After 
some number of neurofeedback sessions, she 
reported that her anxiety had abruptly disap-
peared. She had already made travel plans to 
see her family, an event that came off without 
a hitch. 

The above cases make it difficult to in-
voke expectancy factors as explanatory. And 
once the part of the placebo response that is 
relevant to neurofeedback has been reframed 
as a “spontaneous” reordering of neural net-
work functioning, the comparison of neuro-
feedback to placebo loses its saliency. It is 
neurofeedback that helps us understand the 
robust placebo response, not the other way 
around. For us to treat it as an adversary, as 
a drug researcher implicitly does, would be 
like shooting into our own foxhole. When it 
comes to deciding whether to wait for autono-
mous recovery or to intervene actively, there 
should be no debate. If hope exists that self-
recovery can be accelerated with neurofeed-
back, it is our obligation as therapists to bring 
that to bear. With our modern methods we 
now routinely observe robust single-session 
effects that settle the question rather quickly 
as to whether neurofeedback training is going 
to be worthwhile. 

These clinical results are valid even 
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I acknowledge and thank you the 
members for that support that came from 
ISNR many years ago through travel and 
student awards along with the generosity 
of individuals. Early on as a student you 
provided so much to me that you not only 
gave me a conference registration but you 
gave me inspiration, mentoring, confidence, 
goals and even a career. With the writing of 
this letter one of those goals is complete. I 
continue to feel indebted to the organization 
and my board service over the past 6 years 
and being president for this past year has 
allowed me to repay part of my debt and 
show my gratitude. I hope that my contribu-
tions during this tenure can do justice and I 
hope I have led the organization forward by 
putting in place governance and initiatives 
that serve far beyond my participation. I 
wish us all and the ISNR continued success 
in our endeavors. May we be pure in our 
ideas, wise in our decisions and purposeful 
in our actions.

Sincerely,

Leslie Sherlin, PhD   

without the rigorous pre- and post treat-
ment assessments required to ascertain the 
statistical outcomes deemed necessary by 
mainstream researchers. One would not, for 
example, want to place a statistical barrier in 
front of a neurofeedback trial in a case of per-
sistent vegetative state. And yet medical pro-
fessionals may resist vigorously on just those 
grounds, even though they themselves have 
chosen to offer nothing. 

Given this state of affairs, we should 
not indulge the research community in their 
zeal for placebo-controlled designs. Rather, 
we should urge the reframing of hypotheses 
to something that is relevant to the current 
state of the art. It would be particularly inap-
propriate for neurofeedback practitioners to 
be involved with placebo-controlled studies 
because that would mean a tacit admission 
that such studies are still needed. And once 
the placebo spell has been broken, it must also 
be acknowledged that the placebo hypothesis 
cannot be used to dismiss the emerging tech-
nological initiatives any more than it can dis-
pose of neurofeedback as a whole. 

It is part of the maturation of our field 
that we should define for ourselves the terms 
of discussion and the research agenda go-
ing forward. Specifically, placebo-controlled 

studies should have no place in that schema. 
More of an inward focus on our own priorities 
would also mean acceptance of our frontier 
position within the neurosciences, and a posi-
tive embrace of the technological progeny and 
procedural variety that the field has produced. 
We have an advantage possessed by no other 
part of the neuroscience community. We oper-
ate with a tool of great subtlety with immedi-
ate feedback on what we do. That keeps us on 
track, and that makes all the difference. 
Siegfried Othmer, PhD  
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Letter	from	
AAPB	ED
Hot	off	the	press!

Publishing has al-
ways been an excit-
ing part of AAPB’s 
activities. Just this 
summer, our newest 
publication, Biofeed-
back and Neurofeed-
back Applications in 
Sport Psychology, 
edited by Benjamin 
W. Strack, PhD, Mi-
chael Linden, PhD, 

and Vietta Sue Wilson, PhD, was completed 
and is now available. It is receiving an excel-
lent response. 

There is no queston that there is a psy-
chological aspect to every sport. In almost 
every telecast of any sporting event, you are 
likely to hear an announcer comment on an 
athlete’s concentration. Biofeedback and 
neurofeedback hold tremendous potential in 
sports and performance applications to train 
the body and mind to work together, but re-
main underutilized. Biofeedback can be used 
to create a profile of the athlete’s stress and 
recovery levels; this profile can be used to 
guide the training process to maximize per-
formance results. Neurofeedback can be 
used to consistently maintain optimal focus 
and stay in “the zone.” 

This new publication is designed to 
teach the practitioner: 

• To apply biofeedback and neurofeed-

David L. Stumph

Letter	from	
AAPB	Co-Editor

The	
neuroscience	
of	leadership

The situation is good for 
the publishing industry - 
an Amazon search shows 
60,000 books in the “lead-
ership” category—but 
there are still huge gaps in 
our understanding. We still 

don’t know what it takes to become a great 
leader, if the qualities of leadership are in-
nate or if they can be taught. Leadership de-
velopment still involves a lot of guesswork. 
As a result, organizations don’t have enough 
good leaders, and leaders continue to do some 
pretty unintelligent things (remember Enron, 
anyone?)

Neuroscience research is helping fill 
in the gaps in our knowledge. During the last 
two decades, scientists have gained a glimpse 
into a new, far more accurate view of human 
nature and behavior change, thanks to the inte-
gration of psychology (the study of the human 
mind and human behavior) and neuroscience 
(the study of the anatomy and physiology of 
the brain). Brain imaging technologies such 
as functional magnetic resonance imaging 
(fMRI) and positron emission tomography 
(PET), along with brainwave analysis tech-
nologies such as quantitative electroencepha-
lography (QEEG) and magnetoencephalog-
raphy (MEG), have opened a window into 

Letter	from	
ISNR	Co-Editor

Dear	All,

Welcome to the Fall 
edition of NeuroCon-
nections.

The ISNR 
conference this year 
is in Carefree, Ari-
zona. Every time I 
read the name of the 
conference location 

there is a feeling of mismatch. Our nation is 
anything but carefree at this moment and over 
the last few years neither has been the state 
where the conference is being held. All in all, 
from September 13-18th, ISNR will hold an 
astounding conference with new research and 
new dedication of all members to bring about 
health and wellbeing for every client that 

walks through our doors. How we do that and 
with what techniques is as unique as each cli-
nician and researcher and each protocol, each 
type of equipment and each set of beliefs with 
science as the platform. Recently, the statis-
tics of the number of BCIA certified neuro-
therapists was reported as 458 for the United 
States, the number outside of the US was not 
generated since certification is not always re-
quired. If we look at the number of certified 
QEEG clinicians, it may not even reach 100. 
We are the mighty mouse that continues to 
roar. And we continue to look to new methods 
and avenues to help people and in so doing 
help the world.

This edition’s theme is leadership in 
neuroscience, which was sheparded by Roger 
Riss of AAPB. The articles include issues re-
garding several areas of peak performance in 
more than sports. Business leaders have used 
neurotherapy for years to gain an advantage 
over their competitors. They are also looking 
at using neurotherapy as a means of changing 
the culture of the environment.

Also in this edition is an article by Drs. 
Michael and Linda Thompson regarding set-
ting up treatments of neurofeedback-biofeed-
back. Their expertise in this area is resound-
ing and probably should be required reading 
and experimentation by new clinicians. Cer-
tainly, I started with thermal, EMG and EDR 
work before ever touching a neurofeedback 
machine. Of course that was in 1983 so there 
weren’t many such machines around. Still 
that work gave me the solid grounding for 
understanding how and why the client could 
regulate an awful lot of their system. Do read 
their article whether you are a newbie or a 
seasoned clinician. You are sure to obtain new 
information and new approaches to treating 
clients.

Do have a lovely fall and should you 
be in an area that has its beautiful changes 
of color, go ahead take a day and enjoy the 
beauty of nature.

Warmly,

Merlyn Hurd, PhD, BCN Fellow 

Merlyn Hurd, PhD

Roger Riss, PhD

previously unseen neural connections in the 
living human brain. 

While we are nowhere near being 
able to scan a leader’s brain to identify the 
“leadership lobe” of the brain, we can now 
directly see some of the building blocks of 
what leaders do—making decisions under 
pressure, solving complex problems, nego-
tiating a transaction, or trying to persuade 
others, and identify neural correlates of 
these behavioral patterns in both successful 
and ineffective leaders. In the process we 
have come to understand that professionals 
in different functions—finance, operations, 
legal, marketing, and so forth —literally 
think using different neurological connec-
tions (Rock & Schwartz, 2006).

Several members of our own society, 
in conjunction with private sector and mili-
tary leadership researchers, are making im-
portant contributions to this intriguing body 
of work. In the present issue, Bob Thatcher 
describes findings of defense department 
funded leadership research projects at West 
Point and University of Arizona School of 
Business, while contributors Jeff Fannin 
and Robert Williams, and Wes Sime and 
Louis Czoka describe two different initia-
tives to translate insights gleaned from neu-
roscience into evidence-based leadership 
training. We are sure that you will be as in-
trigued to learn of their work as we were. 

Roger Riss, PhD  

Rock, David, & Schwartz, Jeffrey. (2006). The neurosci-
ence of leadership. Strategy + Business Magazine, 
43, 2-12.

http://www.psychologytoday.com/blog/your-brain-
work/201103/the-neuroscience-leadership
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back to athletes and others wanting to 
gain a competitive advantage.

• The latest advances in technology and 
hardware, including wireless equip-
ment options.

• Protocols specific to individual sports 
or client populations. Practical exer-
cises are provided to help the athlete/
coach/trainer enhance mental skills 
such as focus and composure. 

• To instruct clients in new strategies to 
eliminate bad habits.
In other news, AAPB is about to pub-

lish a second edition of Pain: Assessment & 
Intervention from a Psychophysiological Per-
spective, by Richard Sherman, PhD. The first 
edition of this book was so important that the 
Biofeedback Certification International Alli-
ance (BCIA) cited a number of content areas 
from the book in its suggested reading for its 
certification exams. 

This book takes a comprehensive look 
at the mechanisms behind pain disorders and 

provides specific, easy-to-understand analy-
ses of various assessment and intervention 
techniques.

This, the newest book in AAPB’s grow-
ing publication cadre, marks the culmination 

of more than 30 years of research and clini-
cal work by Richard Sherman, PhD, Direc-
tor of the Behavioral Medicine Research and 
Training Foundation. He is best known for his 
work with phantom limb pain. The book be-
gins with an overview of mechanisms of pain 
involving the central and peripheral nervous 
systems, the endocrine system, genetic influ-
ences and cognitive and emotional factors 
that can influence pain perception. Dr. Sher-
man then focuses on psychophysiological as-
sessment and intervention for pain disorders, 
including headache, backache, phantom limb 
pain, Raynauds phenomenon, and regional 
pain disorders. 

On the heels of the first edition of this 
book, Dr. Sherman has added more support-
ing evidence of the efficacy of biofeedback 

in the treatment of pain and presents in-depth 
information that will satisfy the experienced 
clinician while still providing enough step-
by-step detail to meet the needs of those who 
are new to biofeedback. 

AAPB has an Expanding set of publi-
cations to consider for your practice library, 
including:

• New! Biofeedback and Neurofeedback 
Applications in Sport Psychology

• New! Pain: Assessment & Intervention 
from a Psychophysiological Perspec-
tive (expected publication date: Sep-
tember 30, 2011)

• Evidence-Based Practice in Biofeed-
back and Neurofeedback. 2008 edition

• Biofeedback Mastery: An Experiential 
Teaching and Self-Training Manual

• The Neurofeedback Book
• Introduction to Biofeedback – An 

AAPB Independent Study Program 
(Eight home study modules)

• Practice Guidelines and Standards
Look no further than to AAPB for an 

outstanding set of publications to support 
your biofeedback and neurofeedback practice. 
To order any of these important publications, 
visit www.aapb.org. 

David L. Stumph, IOM, CAE  

Letter	from	
Interim		
ISNR	ED
Greetings	ISNR	

Members	
and	
Friends!

It is my honor to 
share with you the 
exciting news about 
the ISNR’s Board of 
Directors’ giant step 
into the future. In 
March, Executive Di-

rector Cynthia Kerson, left ISNR and began 
to focus solely on the ISNR Research Foun-
dation. ISNR’s Board called on the Nonprofit 
Center at LaSalle University to provide an ex-
perienced Interim Executive Director (IED) 
to serve while the organization determines the 
skills and attributes that the new leadership 
should possess in order to move the organiza-
tion forward. 

I was wrapping up a contract with an-
other organization when I got the call from the 
ISNR Board and was delighted to be able to 
take the assignment. While I am just becom-

ing familiar with neurofeedback and its related 
topics, I have many years of nonprofit manage-
ment experience. ISNR is my eighth interim 
assignment; each had unique challenges and 
each achieved unique goals. I believe ISNR 
will also achieve its goals over the next few 
months due to its skilled and dedicated Board 

of Directors and robust membership that en-
joys solid benefits including The Journal of 
Neurotherapy, the NeuroConnections newslet-
ter, field appropriate DVDs along with other 
relevant materials, and a world class Annual 
Conference that draws skilled practitioners and 
students from around the globe. We expect to 
enroll a record number of members and to wel-
come a record number of conference attendees 
to Arizona during 2011—while assessing the 
society’s strengths and weaknesses and plan-
ning for the future.

The nonprofit sector in general is rap-
idly changing from its grassroots beginnings 
to a business model. The interim project gives 

ISNR a chance to review its policies and pro-
cedures, operations and governance, and bring 
itself up-to-date with sector best practices. It 
is an intense time for the Board of Directors 
as it puts the past behind and focuses on the 
future. During the next few months we will be 
updating accounting procedures and the Poli-

cy and Procedure Manual, conducting Board 
Member training, energizing the committees, 
crafting job descriptions and unveiling a new 
website—all while searching for the perfect 
staff leadership to move the society forward.

I am looking forward to meeting every-
one in Arizona in September at the Conference 
and welcome calls and e-mails concerning the 
current and future structure of ISNR. I encour-
age those with ideas to volunteer their time, 
talents and resources as we move forward.

Warm regards,

Karen Forbes 
Interim Executive Director  

Karen Forbes

Biofeedback	and	neurofeedback	hold	

tremendous	potential	in	sports	and	

performance	applications	to	train	the	body	

and	mind	to	work	together,	but	remain	

underutilized.

We	expect	to	enroll	a	record	number	of	

members	and	to	welcome	a	record	number	

of	conference	attendees	to	Arizona	during	

2011—while	assessing	the	society’s	strengths	

and	weaknesses	and	planning	for	the	future.
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What’s different about the brain of a transac-
tional, transformational or visionary leader? 
Can the particular characteristics of leader-
ship be defined and the brain mapped to show 
specific patterns? And if so, might we then be 
able to change our own brain, through train-
ing, to make it function more like the brain 
of an outstanding leader? Those are the ques-
tions and theory behind an emerging niche of 
neuroscience research being driven largely by 
business management experts and the mili-
tary who are seeking new ways to assess and 
foster leadership skills. The author, Dr. Pierre 
Balthazard and Dr. David Waldman from Ari-
zona State University W.P. Carey School of 
Business and Dr. Sean T. Hannah from West 
Point United States Military Academy, are 
among a path-breaking few who are trying to 
harness the brain’s inherent plasticity to build 
better leaders. The idea is to map the patterns 
and intensities of electrical activity across and 
within brain regions to see what stands out in 
leaders and then to develop neurofeedback-
training programs targeted at those areas.

So far we have measured EEG in over 
150 people, and have analyzed the first 44. We 
are just beginning to piece together surface 
EEG and LORETA images of the brain of a 
leader. “Visionary” or inspirational leadership 
attributes are identified in an extensive psy-
chological assessment for the evaluation of 
different forms of leadership: 1- Transforma-
tional, 2- Transactional, 3- Visionary and, 4- 
Laissez-faire. The psychometric test is called 
the Multifactor Leadership Questionnaire 
(MLQ) described in detail by Bass and Avolio 

(1990). The survey, its scales, 
and outcomes associated with 
its constructs have been studied 
in detail by Avolio, Bass & Jung 
(1999); Lowe, Kroeck & Siv-
asubramaniam (1996) and Judge, Erez, Bono 
& Thoresen and Piccolo (2004).

Leadership	Psychometric	
Tests
The basic idea of the MLQ is to assess a full 
range of inactive versus active forms of lead-
ership. Laissez-faire at one end of the con-
tinuum represents inactive leadership or the 
absence thereof. Such leaders avoid making 
decisions and they are absent when needed 
(e.g., needed to help subordinates or provide 
direction). Laissez-faire tends to correlate 
negatively with leader effectiveness mea-
sures.

Transactional leadership is a more ac-
tive form of leadership that emphasizes main-
taining the status quo in one of two ways. 
First, transactional leaders may manage-by-
exception whereby they take action to cor-
rect deviations from expected performance 
(e.g., correcting an employee who has made 
a mistake). Second, they can employ contin-
gent reinforcement whereby it is made clear 
to employees as to the types of behaviors and 
actions that will be rewarded. In total, trans-
actional leadership has shown modest rela-
tionships with leader effectiveness.

Transformational leadership represents 
the most active form of leadership, and it has 
been most strongly related to leader effec-

tiveness (i.e., more strongly 
than transactional leadership). 
Measures of leader effective-
ness have been associated with 
transformational leadership at 

the individual, group, and organizational lev-
els. In other words, such leadership helps indi-
viduals, groups, and organizations to develop, 
change, and perform. Transformational lead-
ership is composed of three sub-constructs and 
a total of four sub-scales. The three sub-con-
structs include: (1) individualized consider-
ation, (2) intellectual stimulation, and (3) cha-
risma. Individualized consideration involves 
getting to know followers as individuals with 
unique motivations and developmental needs. 
Intellectual stimulation involves solving, and 
helping others to solve, old problems in new 
ways. Intellectually stimulating leaders get at 
the heart of complex problems. To use an old 
adage, they help people to think outside of the 
box. Charisma is composed of two highly re-
lated sub-scales: (a) idealized influence, and 
(b) inspirational motivation. Together, these 
two sub-scales deal with things like a strong 
sense of values, showing a lot of optimism, 
presenting a compelling vision, and demon-
strating a collectively-oriented purpose as op-
posed to being self-serving.

qEEG	Discriminant	
Analyses	of	High,	
Intermediate	and	Low	
Leadership	Subjects
A minimum of two minutes of eyes closed 
EEG was recorded from a total of 44 subjects 

NeuroLeadership
Robert W. Thatcher, PhD

Table I – Initial discriminant and jackknife cross-validation accuracy of the 
EEG in high, middle and low performers on the TLIM psychometric test.

Table II – Initial discriminant and jackknife cross-validation accuracy of the EEG 
in high, middle and low performers on the TLIC psychometric test.

Transformational Inspirational Motivation Transformational Individualized Considertion
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Continued on page 12

Fig. 1 – Two dimensional plot of the discriminant analyses 
for the Transformational Inspirational Motivation leadership 
profile. The y-axis are discriminant scores for discriminant 
function 1 and the x-axis are discriminant scores for 
discriminant factor 2. The discriminant accuracy values are 
shown in Table I.

Fig. 2 – Percent differences between individuals that score high vs low on Transformational 
Inspirational Motivation (TLIM) psychometric profile. Top are differences in absolute power 
and coherence. Bottom are differences in current sources using LORETA.

that also had full Leadership psychometric 
scores. Principle factor analysis with a Vari-
max rotation was performed to determine 
the redundancy and dimensionality of the 
psychometric measures. The factor analysis 
produced six factors that accounted for ap-
proximately 88% of the variance. We identi-
fied the TLIM (Transformational Inspirational 
Motivation) and the TLIC (Transformational 
Individualized Consideration) as representing 
the highest loading variables on the first two 
factors and selected these measures to be used 
in a preliminary discriminant analysis of high 
vs. low performers on the leadership test. 

Three groups of subjects were selected, 
a High group defined as the top 15 subjects 
based on their scores on the TLIM and the 
TLIC; a Low group was defined as the low-
est 15 subjects based on their scores and an 
intermediate Group of 14 subjects that were 
neither high nor low on their scores. The 
Discriminant analysis of the TLIC ordered 
subjects used a total of 32 variables with an 
entry criteria of 0.15 and resulted in 100% 
classification accuracy. A Jacknifed leave-
one-out replication was 93% accurate as 
shown in Table I. The Discriminant analysis 
of the TLIM ordered subjects also used a total 
of 32 variables with an entry criteria of 0.15 
and resulted in 100% classification accuracy. 
A Jacknifed leave-one-out replication was 
100% accurate as shown in Table II.

Transformational Inspirational Moti-

vation leaders as measured by TLIM (a high 
loading factor) have reduced power and de-
vote less metabolic energy in the right tem-
poral lobes and cingulate gyrus as parts of 
the “default” brain systems (Fig. 2 bottom). 
It is hypothesized that this gives them greater 
flexibility and greater resource to allocate to 
tasks. Elevated power in the left frontal re-
gions indicates greater activity in support of 
executive functions, speech articulation and 
sequential planning. The coherence measures 
show greater cerebral complexity in high 
Transformational Inspirational Motivation 
leaders in comparison to low Transformation-
al Inspirational Motivation leaders, especially 
in the frontal lobes and greater integration in 
the right hemisphere. Elevated coherence in 
the right temporal lobe indicates greater con-
nectivity and integration involved in social 
skills and awareness of the environment (Fig. 
2 Top). The LORETA analyses are consistent 
with the surface EEG power and show right 
temporal lobe and cingulate gyrus reduced 
“default” activity, which indicates better reg-
ulation or greater homeostasis of the default 
system in high Transformational Inspirational 
Motivation leaders and thereby greater ability 
to allocate attention resources.

Figures 3 and 4 show the results of 
analyses of the Transformational Individu-
alized Consideration (TLIC) comparisons. 
Transformational Individualized Consider-
ation (TLIC) leaders have reduced power 

and devote less metabolic energy in the tem-
poral lobes, cingulate gyrus and the precu-
neus which are parts of the “Default” brain 
systems, especially in the right temporal 
lobe which gives them greater flexibility and 
greater capacity to allocate resources to tasks. 
Elevated power in the left temporal regions 
indicates greater activity in support of lan-
guage functions and short-term memory. The 
coherence measures show greater cerebral 
complexity in high Transactional Transforma-
tional Individualized Consideration leaders in 
comparison to low Transformational Indi-
vidualized Consideration leaders, especially 
in the frontal lobes and greater integration in 
the right hemisphere. Elevated coherence in 
the left temporal lobe is consistent with the el-
evated power in the same region and indicates 
greater connectivity and integration involved 
in receptive language and short-term memory. 
The LORETA analyses are consistent with the 
surface EEG power and show temporal lobe, 
posterior cingulate gyrus and precuneus re-
duced “default” activity which indicates bet-
ter regulation or greater homeostasis of the 
default network in high Transformational In-
dividualized Consideration leaders. 

Leaders seem to have “a more highly 
developed right hemisphere” and better-coor-
dinated neuron firing among subregions in the 
right hemisphere, which suggests more effi-
cient neural processing. 

Transformational Inspirational Motivation—TLIM
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Continued	from	page	11

Hundreds more EEG recordings will 
be needed to extend and validate the early 
findings; we have most recently scanned West 
Point cadets to investigate whether a military 
leader is unique in any way. At the same time, 
Dr. Balthazard, Dr. Waldman and myself are 
forging ahead with plans to create training 
programs to help people attain a more “lead-
er-like” brain through a combination of tradi-
tional leadership training programs and new 
applications of EEG biofeedback training 
modeled after those used in therapeutic regi-
mens. In addition to the studies previously cit-
ed, below are references to some of the work 
by Drs. Balthazard, Waldman, Hanna and Pe-
terson that have already been published or are 
scheduled to be published in the future.  
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Robert W. Thatcher, PhD, is president and chief 
executive officer of Applied Neuroscience, Inc., Dr. 
Thatcher’s academic, scientific, business and per-

sonal achievements are innumerable and require 
thirty-three full pages to list.  He has authored 
and co-authored six books, more than forty book 
chapters, hundreds of journal articles and spoken 
at dozens of presentations and seminars.  He holds 
a Bachelor of Science degree in chemistry from the 
University of Oregon, a Ph.D. is biopsychology 
from the University of Waterloo, attended the Albert 
Einstein College of Medicine for his post-doctoral 
training in Neurobiology and the New York Medi-
cal College for his post-doctoral Neurophysiology 
training.  He has served as a board member of the 
American Board of Electroencephalography and 
Clinical Neurophysiology, a National Institute of 
Health Scientific advisory board and an executive 
board member of the EEG and Clinical Neurosci-
ence Society.  He has been the recipient of the Hans 
Berger Award of Merit (Association for Applied 
Psychophysiology and Biofeedback, Neurofeed-
back Division, May 16, 2008) and the Life Time 
Achievement Award for work in the scientific spe-
cialty of QEEG (American Board of Certification of 
Quantitative Electroencephalography, September, 
1998.)  He has administered public and private 
grants, directed the Applied Neuroscience Institute 
at the University of Maryland and the Neurometrics 
Clinical Service at Shock Trauma, University of 
Maryland.  These accomplishments represent only 
a small portion of Robert’s lifelong achievements. 
At home in Redington Shores, Florida, Robert en-
joys his free time by boating, reading and being 
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Fig. 3 – Two-dimensional plot of the discriminant 
analyses for Transformational Individualized 
Consideration (TLIC). The y-axis are discriminant 
scores for discriminant function 1 and the x-axis 
are discriminant scores for discriminant factor 2. 
Discriminant accuracy is shown in Table II.

Fig. 4 – Percent differences between individuals that score high vs low on Transformational 
Individualized Consideration (TLIC) psychometric profile. Top are differences in absolute power 
and coherence. Bottom are differences in current sources using LORETA.

Transformational Individualized Motivation—TLIC
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Introduction
At first glance, neuroscience and business 
may seem an odd juxtaposition. Our involve-
ment in the investigation of these two top-
ics began in 2001. Working for many years 
with a colleague at Arizona State University, 
including the leadership research done at 
the United States Military Academy at West 
Point, the connection between neuroscience 
and business received worldwide recogni-
tion. This work yielded evidence those suc-
cessful leaders, whether military or civilian, 
used their brains differently than less effective 
leaders, and was featured in a September 20, 
2007 article (This Is Your Brain on the Job) 
that appeared in the Wall Street Journal. Many 
other articles followed, appearing in national 
and international publications. We offer new 
research and insights, along with an effective 
applied leadership process that has been time-
tested to create sustainable success.

Default	mode	network
In recent years, a series of papers presented 
insights, derived from qEEG investigations, 
into the operation of a more efficient default 
network in effective vs. less effective leaders. 

The understanding and acceptance of 
the existence of the brain’s default network 
has helped us better understand that there 
are regions of the brain characterized by de-
creased neural activity during goal-oriented 
tasks. We have come to know the relationship 
of these regions as a ‘‘default mode’’ of brain 
function. Studies suggested that the brain’s 
default mode supports self-referential mental 
activity. To quote Marcus E. Raichle, whose 
research group in 2001 first identified the de-
fault mode network “When healthy people 
engage in a very focused activity, they in a 
sense, lose themselves. If you really are en-
gaged in something, you kind of forget your-
self, and that loss of self corresponds to the 
deactivation we observe in brain scans of the 
default network {Dryden, 2009 1}”. 

In a follow up fMRI study, Raichle and 
colleagues identified a group of individuals 
whose brain images indicated that they were 
unable to “lose themselves” in work, music, 
exercise or other activities that enable most 
healthy people to get “outside” of themselves, 
and interestingly, it turned out that these were 
highly stressed, depressed individuals, people 

qEEG	Reveals	Interactive	
Link	Between	The	Principles	
of	Business,	the	Principles	of	
Nature	and	the	Whole-Brain	
State
Jeffrey L. Fannin, PhD 
Robert M.williams, MA

whose emotions and thinking maladaptively 
colored their response to their environment, 
the task at hand, or the people around them 
{Sheline, 2009 2}. So perhaps Raichle’s re-
sults give us a hint regarding the significance 
of the more efficient default mode network 
in the qEEG leadership study: Simply put, 
the ability to maintain effective relationships 
with others, begins with a healthy relationship 
with self; begins with a healthy relationship 
to thoughts, beliefs and emotions which sub-
consciously influence our own behavior and 
judgment (see figure 1).

The literature related to the default 
network indicates brain activity that offers an 
awareness of the autobiographical self, stim-
ulus independent thought, mentalizing, and 
most recently self-projection. Damien Fair 
(2008) 3 explains that these regions integrate 
into a cohesive, interconnected network. 

Using resting-state functional connec-
tivity MRI (rs-fcMRI) mapping to character-
ize the development of the brain’s default net-
work, Fair and his colleagues found that the 
default regions are only sparsely functionally 
connected at early school age (7–9 years old); 
over development, these regions integrate into 
a cohesive, interconnected network. 

Fair and his group of researchers con-
sider the default network as a functionally 
interconnected default system that is required 
for internally directed mental activity. They 
explain that it stands to reason that the de-
fault system should demonstrate a mature, or 
near mature, pattern of functional connectiv-
ity at a time in development when internally 
directed mental activity is demonstrable. We 
would contend that the research they present 
regarding the autobiographical self, stimulus 
independent thought, mentalizing, and self-
projection is another way of describing sub-
conscious beliefs, and their potential impact 
on a leader’s way of relating to others 3.

Right	hemisphere	and	
emotional	engagement
Previous work by the Arizona State Uni-
versity group also included insights into the 
crucial role which engagement of right hemi-
sphere empathetic networks play in effective 
leadership. In a subsequent study involving 
46 senior leaders, those who scored highest 
for their charismatic, visionary and socialized 
communication style demonstrated increased 
engagement of right frontal networks, sug-
gesting a capacity to engage empathically in 
motivating their workgroup 4. 

Figure 1: Default mode 
network (DMN) illustrated 
in blue. Stressed and 
depressed individuals 
demonstrated less 
efficient DMN operation, 
characterized by impaired 
DMN de-activation during 
task (colored regions). 
{Sheline, 2009 #2}Free 
via Open Access: OA. By 
contrast, effective leaders 
in West Point qEEG study 
demonstrated highly 
efficient DMN, reflecting 
capacity to shift away from 
self referential thought, to 
allow focus on task at hand.
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This work helps to understand the internal mechanisms that enable 
some people to be effective leaders and lent further support to the idea that 
neuroscience will help us to know how some people can form effective 
leadership relationships, and why some people can sustain their effective-
ness and others cannot 5. 

Goleman, Boyatzis& McKee, (2002) in their book Primal Lead-
ership and Resonant Leadership (Boyatzis& McKee, 2005), synthesized 
their research to help us understand and to support their idea that effective 
leaders build resonant relationships with those around them. They also say 
that less effective leaders or those that are more one-sided in their leader-
ship style seem to create dissonant relationships 6.

In Boyatzis’ exploratory fMRI study (2011), preliminary observa-
tions revealed that recalling specific experiences with resonant leaders 
significantly activated 14 regions of interest in the brain, while dissonant 
leaders activated 6 and deactivated 11 regions. These experiences with 
resonant leaders activated neural systems involved in arousing attention 
(i.e., anterior cingulate cortex), the social or default network (i.e. right 
inferior frontal gyrus), mirror system (i.e., the right inferior parietal lobe), 
and other regions associated with approach relationships (i.e., the right 
putamen and bilateral insula). Meanwhile, dissonant leaders deactivated 
systems involved in social or default networks (i.e., the posterior cingulate 
cortex), the mirror system (i.e., the left inferior frontal gyrus), and activat-
ed those regions associated with narrowing attention (i.e., bilateral ante-
rior cingulate cortex), and those associated with less compassion (i.e., left 
posterior cingulate cortex), more negative emotions (i.e., posterior infe-
rior frontal gyrus). He also points out that we can begin to understand how 
they may be affecting our moods and cognitive openness. The authors of 
this article would have you understand that from our most recent research 
presented here identified as the whole-brain state (a bi-lateral, symmetri- Figure 2: Default mode regions are only sparsely connected in children 

aged, 7-9 years old, but form a highly integrated network by age 21. Fair 
et al 2008. Free via Open Access: OA
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cal brain wave pattern) allows access to posi-
tive mood and cognitive openness 7.

Boyatzis’ research claims that negative 
emotions are stronger than positive emotions 
8. He says that the contagion of negative emo-
tion would ignite a stronger neural sequence 
than positive emotions. This may serve evo-
lutionary functions but, paradoxically, it may 
limit learning. As a consequence, arousal 
of strong negative emotions stimulates the 
Sympathetic Nervous System (SNS), which 
inhibits access to existing neural circuits and 
invokes cognitive, emotional, and perceptual 
impairment 9, 10, 11. 

The benefits of a leadership style 
arousing positive emotions over negative 
(P/N) ones have been demonstrated by Fred-
rickson and Losada and others {Fredrickson, 
2005 #12}. They found that a powerful indi-
cator of what is possible for a system is the 
positivity/negativity ratio of feedback; that is, 
how many instances of positive vs. negative 
feedback we can observe in a human interac-
tion process, such as a team meeting or in a 
couple’s conversation. P/N is measured by 
counting the instances of positive feedback 

(e.g. “that is a good idea”;) vs. negative feed-
back (e.g. “this is not what I expected; I am 
disappointed”). Marcial Losada found that 
high performance teams have a P/N ratio of 
5.6; medium performance teams have a P/N 
of 1.9 and low performance teams have a P/N 
of 0.36 (there is more negativity than positiv-
ity). These ratios determine the level of con-
nectivity that a team or workgroup can reach 
{Losada, 2004 #13}. They developed an em-
pirical model demonstrating that the ability of 
a leader to project a positive emotional tone 
directly corresponds to the flexibility and cre-
ativity of these teams; medium performance 
teams have dynamics that correspond to a 
transient limit cycle that eventually settles 
into a fixed-point attractor, representing the 
inability to escape limiting routines; and low 
performance teams have dynamics that corre-
spond to a fixed-point attractor, representing 
even less flexibility, and leading to a dead-end 
situation from which it’s very hard to escape.

Some researchers are beginning to hy-
pothesize that this positive or negative impact 
of leadership style on workgroup creativity 
actually has a neural basis. 

They argue that the sustainability of 
leadership effectiveness is directly a func-
tion of a person’s ability to adapt and activate 

neural plasticity. The Sympathetic Nervous 
System (SNS) and Parasympathetic Nervous 
System (PNS) are both needed for human 
functioning. They each have an impact on 
neural plasticity. Arousal affects the growth 
of the size and shape of our brain. Neurogen-
esis allows the human to build new neurons. 
The endocrines aroused in the PNS allow the 
immune system to function at its best to help 
preserve existing tissue 14. 

Boyatzis explains that a contagion of 
positive emotions seems to arouse the PNS, 
which stimulates adult neurogenesis (i.e., 
growth of new neurons), a sense of well-be-
ing, better immune system functioning, and 
cognitive, emotional, and perceptual openness 
15, 16, 17. By contrast, there are suggestions in 
the neuroscience literature that anxiety-induc-
ing, or negativity based leaders may not only 
undermine morale but may actually impede 
the workgroup’s capacity for new learning 
and creative growth at a neural level. Eliza-
beth Gould a Princeton University psychol-
ogy professor has demonstrated, in rats and 
primates, the detrimental effects of chronic 
stress on “neurogenesis” or the brain’s capaci-
ty to create new neuronal connections 18. Ron-
ald Duman (2004) offered similar findings 
in human subjects that suggests that chronic 
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stress debilitates dendrites and inhibits cell 
production which causes atrophy of the hip-
pocampus, a part of the brain essential for 
learning and memory and also implicated in 
mood disorders, whereas access to a nurturing 
adult contributed directly to the development 
of healthy brain structure and function 19. 

In Dr. Bruce H. Lipton’s bestseller, The 
Biology of Belief, he says, “Our positive and 
negative beliefs not only impact our health, 
but also every aspect of our life.” He goes on 
to say, “Your beliefs act like filters on a cam-
era, changing how you see the world. And, 
your biology adapts to those beliefs.” 20

Obviously, the optimal state of con-
sciousness is to have the qualities and attri-
butes of both hemispheres operating simul-
taneously, in order to have the full response 
potential of the mind/brain system available 
to us, on an ongoing basis. This state of being 
can beneficially influence an individual’s own 
state of consciousness, and consequently his 
or her own performance. This positive influ-
ence extends to other individuals. 

A study reported in 1988 in the Interna-
tional Journal of Neuroscience, by research-
ers at the Universidad Nacional Autónoma 
de México, suggest that synchronized brain 
states significantly influence nonverbal com-
munication. The study was done with thirteen 
paired subjects. The subjects were tested in 
a darkened and soundproof Faraday cage (a 
lead-lined screened chamber that filters out 
all outside electromagnetic activity). Each 
pair of subjects was instructed to close their 
eyes and try to “communicate” by becoming 
aware of the other’s presence and to signal the 
experimenter when they felt it had occurred. 
The brainwave states of the subjects were 
monitored during this process. Experimenters 
reported that during the sessions an increase 
in similarity of EEG (brainwave) patterns be-
tween the pairs of communicators developed. 
Furthermore, the experimenters noticed, “The 
subject with the highest concordance [hemi-
spheric integration] was the one who most 
influenced the session.” In other words, the 
EEG patterns of the individual with less syn-
chrony between the brain hemispheres would 
come to resemble the EEG pattern of the per-
son whose two sides more closely resembled 
each other 21.

These conclusions support the proposi-
tion that our thoughts, even nonverbally ex-
pressed, can influence others. In fact, the more 
whole-brained we become, the more we influ-
ence others toward that state of being as well.

Noted physicist David Bohm based 
his analysis of the nonlocal field on empiri-
cal evidence of quantum theory 22. By 1987, 
Pribram agreed with Bohm’s idea that there 
is an implicate order to the universe that per-
tains to all matter. As it pertains to brainwave 
activity he proposed that there are holonomic 
overlapping patches of holographic structures 
in the cortical surface layers of the brain, 
which would transform inputs from percep-

tion and thoughts into slow electrical poten-
tials presented in EEG brain wave patterns. 
Bohm also suggested that several different 
types of fields, each operating at many spa-
tial and temporal frequencies may well be in-
volved. He said that the characteristics of the 
particular type of oscillation would partially 
determine the range and resolution of the po-
tential information transfer; this has yet to be 
understood. Quantum fields do not diminish 
as quickly over distance as electromagnetic 
fields do in the brain 23.

The early work described above, set 
the stage for additional investigations, by 
the authors of this article, not affiliated with 
ASU. The authors of this article crossed paths 
in January of 2010, brought together by a 
mutual interest in human performance and a 
shared scientific curiosity about human con-
sciousness. 

The opportunity to scientifically test 
the efficacy of the author’s hypothesis relat-
ed to their collective understanding and ex-
amine a belief change process, already used 
worldwide, in a more controlled environment 
presented it when the neuroscientific technol-
ogy was available to do so. Both authors were 
surprised, as well as pleased and encouraged 
with the results, and what those results may 
mean for the collaboration of neuroscience 
and business, now and in the future. As a so-
ciety we are facing many difficult challenges 
in the world today, e.g. political, ecological, 
social, and economic. The authors believe 
that, used properly, this collaboration between 
business and neuroscience can help individu-
als develop creatively different solutions to 
many of those challenges.

The current nature of business on a 
global scale, demonstrates unprecedented 
challenges and undesirable consequences that 
many companies face, bringing into question 
the very survival of current business princi-
ples and practices, as well as the belief sys-
tems that drive them. Regrettably, fear and 
avarice are too often primary driving forces 
in business, and if unaddressed, will virtually 
ensure the destruction of our global economy. 
Ignorance of the complexity and interdepen-
dency of our environment virtually ensures 
the destruction of our global ecology. Both 
are potentially lethal to our entire civilization. 
The basic solution to this problem was suc-
cinctly stated by business leader, Peter Senge 
when he said, “It’s not about doing what we 
are doing more efficiently. It’s about doing 
something different” 24.

It seems that for decades, business 
practices from around the world, brought us 
to this critical point in history. We stand on 
the brink of an unstable precipice desperately 
hoping that things will get better. If we are 
to avoid this unstable and destructive future, 
we must heed the words of business visionar-
ies such as Peter Senge when he says,…we 
must do something different. This article and 
the research associated with this writing of-

fers the argument that, in the main, business 
principles and practices are misaligned with 
those needed to create sustainable success, 
and only a significantly visionary realignment 
will create something different.

The authors of this paper offer a dif-
ferent point of view based on new research in 
biology and human consciousness. The emerg-
ing field of epigenetics is fast replacing the 
older concept of genetics. It is apparent from 
the failure of the genome project that genes do 
not possess self-emergent properties that cause 
the gene to express potentialities originating in 
the brain. Instead, it is the epigenetic signals 
(signals above the genes) that trigger such 
events 25. Analogously, the authors are suggest-
ing that activity in the brain is largely triggered 
by epigenetic signals (signals outside of the 
brain, e.g. mind/consciousness field), creating 
subsequent biochemical and physiological re-
sponses. Consequently the authors are offering 
an alternative hypothesis that may seem “as-
tonishing” to the reader. However, it is based 
on the more current scientific revelations in 
various fields of science, including, neurosci-
ence, biology, psychology, and quantum phys-
ics. The essence of this new hypothesis is in-
corporated in this paper, and constitutes what 
the authors call the mind/brain interface.

We suggest that the data from our own 
studies and the research of others show that 
it is our thoughts and beliefs that drive our 
actions and create the results we are getting. 
By changing our conscious thoughts and sub-
conscious beliefs, we facilitate changes in our 
behaviors and consequently in the results we 
experience.

We will present research related to the 
process of changing subconscious beliefs. 
Some conventional thinking would offer the 
notion that changing brainwave patterns that 
affect subconscious processing is a lengthy 
process and occurs slowly over time. This ar-
ticle will offer data that suggest that the brain 
has the ability to reorganize brainwave ener-
gy, creating the whole-brain state, and thus al-
lowing for more optimal performance of sub-
conscious belief patterns. The research further 
suggests that the process is not lengthy, nor 
must occur over a long period of time. Once 
the possibility of rapid change in our beliefs 
is established, it is possible to move to the 
consideration of what is worth changing as it 
relates to subconscious beliefs that drive our 
thought processes and behaviors.

Subconscious	belief	
patterns
US News & World Report presented a special 
issue February 28, 2005, entitled, The Secret 
Mind, featuring an article, How Your Uncon-
scious Really Shapes Your Decisions. The pos-
it of the article revealed, “According to cogni-
tive neuroscientists, we are only conscious of 
5 percent of our cognitive activity, so most of 

Continued on page 18
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our decisions, actions, emotions and behavior 
depends on 95 percent of our brain activity 
that goes beyond our conscious awareness” 
26, 27. The subconscious mind consists of all 
involuntary processes and functions including 
thoughts, beliefs, emotions, memories, skills, 
instincts, and behaviors of which we are not 
consciously aware. They are generated by the 
subconscious mind, while the effects occur in 
the brain and body. Many of the processes and 
functions of the subconscious mind involve 
implicit memories. Implicit memories drive 
much of our subconscious abilities such as, 
habits, skills, behaviors, reflexes, conditioned 
responses and emotional reactions, which we 
automatically demonstrate or engage in with-
out much or any conscious awareness or think-
ing. If we want to change any of these sub-
conscious implicit memories, like a recurrent 
automatic emotional reaction to a situation, 
a self-limiting or potentially self-destructive 
belief, or perhaps a negative attitude towards 
someone or something that limits our capacity 
to interact constructively, we must interface 
with the subconscious mind. Often we try to 
use conscious processes such as visualization, 
will power, and positive thinking to create the 
desired changes. Experience, all too often, 

demonstrates that these processes, when used 
alone, have a limited effect on creating lasting 
change. Using our “mind over matter” con-
scious adaptability is a process that generally 
works only in the conscious realm. We have 
to enter the realm of the subconscious mind to 
create lasting changes.

Further explanation of the significance 
of subconscious belief patterns suggests that 
our beliefs, usually subconscious, are the cu-
mulative effect of life-long “programming.” 
As a result of past conditioning, we sometimes 
think and behave in self-defeating ways. Con-
scious thoughts can be readily changed, by 
simply receiving information: reading an in-
sightful book, having a compelling conversa-
tion, seeing the unarguable results of scientific 
research, etc. However, if conscious informa-
tion were all that was needed to lead satisfy-
ing and successful lives, most of us would al-
ready be doing that. Unless changes are made 
at the subconscious level, repeating undesired 
reactions and behaviors will likely continue. 
Subconscious beliefs have far reaching conse-
quences, both positive and negative, in every 
aspect of life. They affect our moods, rela-
tionships, job performance, self-esteem, and 
even physical health. Our contention is that it 
is imperative to know how to change self-lim-
iting beliefs into self-enhancing beliefs that 

support our goals and aspirations. 

qEEG	and	the	whole-brain	
state
Our research gathering documented one hun-
dred twenty-five (125) cases, with data gath-
ered over 12 months in three different loca-
tions, utilizing different EEG technicians, us-
ing two different types of EEG equipment; the 
result of this investigation produced a p-value 
of <=0.010.

A baseline of EEG data was established 
for each case. Using EEG caps calibrated by 
Electro-Cap International, standard procedure 
was to inject each of the 10-20 international 
systems for electrode placement with stan-
dard electro-gel making contact with the scalp 
and the electrode. Ensuring that the dc-offset 
voltages were within acceptable range, three 
(3) baseline readings of five (5) minutes each 
was recorded; five minutes eyes open, five 
minutes eyes closed and five minutes with the 
brain on task (silently reading a magazine).

A Certified PSYCH-K® Facilitator, 
used standard PSYCH-K® (corporate ver-
sion is identified as PER-K®) practices. This 
is a process for subconscious belief change 
to achieve the whole-brain state. Following 
the intervention of the PSYCH-K® change 
process (aka a balance), a post-intervention 
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EEG was recorded in the same manner as 
the EEG baseline stated above. The balance 
took approximately 10 minutes to complete. 
Raw EEG data was artifacted to eliminate eye 
movement, tongue movement, swallowing 
or other unwanted disturbances in the EEG. 
Standard EEG artifacting criteria was used 
and accomplished by an experienced qualified 
EEG technician. A minimum of 1 minute of 
artifacted clean data was used (although data 
presenting at .90 or above is considered ac-
ceptable; standards for artifacted data for this 
study must meet or exceed .95 in both Split-
Half examination and on Test-Retest exami-
nation). Statistical analysis was performed 
by NeuroStat, a function of the NeuroGuide 
program from Applied Neuroscience. Neuro-
Stat allows for individual independent t-tests 
to be performed. The following is an example 
from the base of 125 cases examined for the 
whole-brain state. 

The independent t-test compares con-
dition A to condition B and shows if there are 
differences in the dominant brain function 
(consider the discussion of Shannon’s method 
in unabridged version of this article).

The legend is the same in all of the 
depictions shown in the illustration. The 
RED represents the dominant brainwave pat- Figure 3: Following PER-K® training, this executive demonstrated a statistically significant shift in 

hemispheric coherence patterns, which was reflected behaviorally in increased access to emotional 
resources and integrated, “whole brain” relationships with her workgroup.Continued on page 21
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For the past 10 years, Thought Technology’s software development team, which includes software engineers, program-
mers, quality assurance testers and technical writers, has been hard at work, developing and refining our flagship software 
platform, BioGraph Infiniti. BioGraph Infiniti is now the most powerful and flexible Multimedia Biofeedback and data 
acquisition system available in the field. I like to think of it as the Photoshop of Biofeedback.

Version after version, we strive to maintain a balance between configurability and ease of use. On the one hand, our 
Developer Tools allow researchers and clinicians to develop new and exciting ways of processing signals and giving feed-
back; on the other hand, the Quick Start option allows you to easily save commonly used feedback and report screens as 
favorites. Running a session then becomes as easy as clicking on a desktop icon. BioGraph Infiniti launches automatically 
and just follows your instructions – allowing you the freedom to concentrate on your clinical work.

BioGraph Infiniti puts your data’s safety first. Our top design priority has always been to ensure data validity and 
reliability. In our opinion, being able to do proper impedance checking and perform accurate artifact rejection are key 
features to ensure that the cleanest raw signals are recorded and the most reliable statistical analyses are generated. When 
it comes to multimedia features, although we have often shied away from splashy bells and whistles, we have constantly 
striven to ensure that the system is able to give enjoyable and engaging, yet accurate and contingent audio, visual or even 
tactile biofeedback.

Innovation is also important at Thought Technology. Our hardware and software research & development depart-
ments are constantly working on developing new tools that will help clinicians and researchers do their work better. One of 
our newest products, the Reaction Time Suite, is a good example of the efforts we put into new ideas. The suite combines 
hardware ingenuity with software creativity to calculate response times with such precision that high level sports psycholo-
gists are using it to train Olympic athletes to shave off precious milliseconds. An article describing this work and entitled 
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Hal Myers, PhD
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Dear	Readers,

In this edition of NeuroConnections you will find a new centerfold advertisement of the NeXus-10 Mark II and BioTrace+ 
software. We apologize that our previous ad (“Times Have Changed”) has upset some people. We strive to deliver the best 
that our customers and colleagues deserve with a robust collection of products, high-quality customer service and unfail-
ing quality assurance. Unfortunately, we did not realize that our ad could be offensive to some, as the picture depicted 
was actually based on a European physiological device from the past. We did intend to show the evolution of biofeedback 
technology since the 1980s and are very excited at the new developments we are introducing in 2011.

If you have any further questions or comments regarding this matter, please feel free to discuss it with us by calling 
1-800-257-8367 or write to me at Stephen@Stens-Biofeedback.com.

Stephen Stern



aBouT sTens corPoraTion

The Stens Corporation, incorporated in 1976, is internationally recognized 
as the #1 provider of Biofeedback and Neurofeedback training in the United 
States, Canada, and abroad. Over the past 35 years Stens has trained and 
introduced more than 14,000 new people into our industry! President and 
C.E.O., Stephen Stern, was honored with the AAPB Presidential Award in 
2005 for his role in fostering the growth of the Biofeedback/Neurofeedback 
industry over the past 3 1/2 decades.  
Stens is proud of its excellent reputation of providing service and carrying 
the finest systems available. We are extremely proud to be the exclusive 
distributor of the NeXus for the U.S. & Canada; truly the finest system that is 
creating a new face in the world of physiological monitoring and feedback!
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aBouT Mind Media

Ever since its foundation (Netherlands,1992), Mind Media has been  creating 
leading edge products for Psychophysiology, Neuroscience, Biofeedback 
and Neurofeedback. After the launch of our revolutionary NeXus-10 in 
2004, NeXus quickly became recognized as the best Bio feedback and 
 Neurofeedback technology in the world, setting new standards for others 
to follow. The NeXus products of Mind Media are now used world-wide and 
 distri buted through a network of resellers in over 50 countries. 

MIND MEDIA BV
Schepersweg 2B
Roermond, Netherlands

Call +31-475-410123 
9:00 am to 5:00 pm (CET)

www.mindmedia.info

fOR THE REST Of THE WORLD:fOR THE USA AND CANADA:

STENS CORPORATION 
3020 kerner Blvd. Suite D. 
San Rafael, CA 94901, USA

Call free 800.257.8367 
9:00 am to 5:00 pm (PST) 

www.stens-biofeedback.com
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BioTrace+ for Beginning users
easy PoinT-and-click ProTocols

The BioTrace+ software has set new standards for ease of use. It was 
not created for experts only, but also for users entering this field. Our 
easy point-and-click protocols are included in the standard price. They 
support applications for Biofeedback, Neurofeedback, Multi-modal 
Physiology, EMG, HRV and EEG. Just point, click and go!
 

ease of use  Built-in protocols, built-in video instruction, intuitive UI and easy keyboard shortcuts

fleXiBiliTy  Virtual data channels, virtual display instruments, built-in screen and protocol editor

graPhics  Smooth double buffered graphics, 3D plug-in support, WYSIWYG editor, true dual monitor function.

MulTi-Media  Pristine sound, MP3, MIDI, CD, DVD, Video, Animations, computer and flash Games

daTa Processing Programmable 64 bit data processing and digital filters, mathematical operations and quick export

advanced eeg DC-EEG (0-800Hz) , SCP, ERP, VEP, P300, ZScore, QEEG export, real-time Neuroimaging (NeXus-32)

BioTrace for inTerMediaTe users
versaTiliTy and inTuiTive use

The developers of BioTrace+ have implemented an intuitive user 
interface design and combined it with a concept of total flexibility. This 
enables you to configure and control settings of the graphic display, 
multi-media, sound, vision, music, data processing and reports/export 
with the click of a mouse or a key press, on the fly!

We ship BioTrace+ with over 250 physiology and feedback training screens. On top of that, it includes sets of Biofeedback and Neurofeed-
back protocols (at no extra charge) which gets you started with NeXus quickly. Take a look at the following 10 step example of the Theta/Beta 
protocol. BioTrace was the first software (2004) to introduce True Dual Monitor support: individual control over clinician and client screens.

BIOTRACE 
SOfTWARE

Unmatched versatility for clinicians,
Unmatched power for researchers!

opeNiNg New dimeNsioNs of Neurophysiology aNd feedback

4.5 inch

EEG • DC-EEG • SCP • ERP • P300 • EOG • HEG • VEP • EMG • RSP • ECG HRV • TEMP. • SPO2 • BVP • SC/GSR • ACCEL • fORCE

Discover the BioTrace point-and-click Protocol Suites

1-Main menu: select Start Protocol 2-Select Neurofeedback protocols 3-Select Theta/Beta Training

4-click Next>> or Skip to jump to 10 5-follow Instructions, click Next>> 6-Check Connectors, click Next>>

7-Check Electrodes, click Next>> 8-Place Electrodes, click Next>> 9-Run Signal Check, click Next>>

10 - PRESTO: you are ready to start!

Clinician screen Client screen

BioTrace for advanced users
Qeeg, erP, scP and MulTi-Modal Physiology

Expert users and researchers need precise data acquisition, so we store signals with 24 bit resolution and process them with 64 bit floating point 
precision. Advanced users can create their own virtual data channels, create their own data processing, perform quick statistical analysis of sessions  
(up to 24 hours of data) and export data in various file formats for easy import into other software.  The NeXus-32 software has additional features 
for the full cap EEG, including neuromapping and QEEG export.  We have included a short list of some of the main features of BioTrace+ below. 
BioTrace+ software runs on our entire NeXus family of products: NeXus-4, NeXus-10 and NeXus-32. One software, many systems...

BioTrace+ for the NeXus-32f : a wireless QEEG,

Biofeedback and Neurofeedback platform.
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qEEG	
continued	from	page	1�

tern prior to the facilitation of the PSYCH-
K®balance. The BLUE represents the domi-
nant brainwave pattern after the balance had 
been facilitated. The thickness of the line, 
indicates level of P-factor, see legend below 
in figure 3.

The whole-brain state is considered 
to be the combination of RED; condition A, 
dominance prior to balance process, and con-
dition B, dominance after the balance process 
was facilitated.

The person depicted by the indepen-
dent t-test to the above, experienced profound 
changes. This woman had been an office man-
ager for over ten years. Her dominant pattern 
before the PSYCH-K® balance was facilitated, 
(seen in RED), is left hemispheric. Very logic 

oriented, her management style was “my way 
or the highway.” Her approach was demand-
ing and she expected others to do exactly 
as she commanded. Most of the people that 
worked for her did as she asked out of fear 
of reprisal from her or at times, experienced 
her uncontrollable anger. After the PSYCH-
K® balance, the dominant pattern, seen in 
BLUE, represents access to the emotional/
right side of her brain, augmenting the quali-
ties and attributes of her left hemisphere. The 
result was that her consideration of others was 
noticeably better, and her interpersonal rela-
tionships at home and at the office improved 
substantially. Her leadership abilities began 
to flourish and she became well liked. In ad-
dition, the office ran smoother, with greater 
efficiency and productivity. Her shift toward 
a whole-brain state created a new attitude to-
ward others, fostering a more congenial work 
environment. The overall shift in the attitude 
of her employees toward her was supportive, 
resulting in a more positive feeling about the 
work place. 

Due to the space restriction of this ar-
ticle, it is not possible to provide a compre-
hensive treatment of this subject or the nu-
merous changes that individuals experienced. 
However, the volume of data collected, and 
the unique properties it represents afford us 
the opportunity to evaluate and continue to 
understand what the data means, as well as 
providing intriguing hints as to the nature of 
its potential. Singularly, the most significant 
information to come from this research, in 
98% of the cases measured, presented statis-
tically significant correlations, demonstrating 
the difference between baseline measures and 
the presence of the whole-brain state after the 
intervention occurred. As mentioned above, 
just because the whole-brain state is present 

does not mean that it is being activated, so 
the person can take full advantage of it in a 
given situation. Sometimes secondary gain 
issues, or other subconscious belief patterns 
may need to be addressed in order to activate 
and/or allow the person to use the whole-brain 
state effectively.

Summary
Clearly there is more to learn and understand 
in this robust field of study. More scientific 
articles are forthcoming to better identify the 
nature and results of this work, as well as its 
relationship to neuroscience. A greater under-
standing of the relationship between the os-
cillation of the quantum field and brainwave 
resonation is an area for continued research. 
In addition, more research needs to be done 
to discover the significance of thought and its 
effect on subconscious belief patterns.

Subconscious belief patterns circum-
scribe our perception and drive our behaviors. 
Knowing how changing perception at the 
subconscious level of the mind can transform 
a subconscious belief pattern can now be de-
picted in brainwave energy and the creation of 
the whole-brain state. Continued research in 
this area will assist in recognizing and adopt-
ing applications that will be beneficial in aca-
demics, personal health, professional perfor-
mance, and virtually every area of human life. 
Practical applications of changing subcon-
scious belief patterns have existed for over 
two decades; today we can measure them and 
graphically demonstrate their efficacy, lend-
ing to further understanding and utilization of 
this important aspect of human existence, in 
virtually all walks of life. 

Aligning the principles of business with 
the Principles of Nature, in order to achieve 
sustainable success, and effect significant 
thought patterns and behavioral changes in in-
dividuals who make decisions that determine 
the fate our world, are critical to creating a 
sustainable future for ourselves, and for gen-
erations to come. Our very existence, as well 
as the existence of this planet, is made pos-
sible and sustained by the intelligent design 
of Nature’s Principles. Nature has millions of 
years of experience in creating sustainable 
success. Our presence here is testimony to 
the wisdom and practical application of those 
Principles. Some of the most salient Princi-
ples of Nature include; adaptability, resilien-
cy, harmony, balance, collaboration, growth 
management, diversity, and more. These Prin-
ciples, when anthropomorphized from Nature 
are applicable in business, leadership and in 
our personal lives, although sadly they are 
frequently lacking in all these areas.

Our concern that business practices, 

as well as human civilization in general, are 
going down a path of misalignment with the 
Principles of Nature, speaks to a sense of ur-
gency in making this aspect of neuroscience a 
high priority. If we are to make a significant 
difference in the way we conduct business and 
our personal lives, we must start refining and 
applying our knowledge about how the hu-
man mind/brain interface operates regarding 
subconscious belief systems, as well as how 
those belief systems affect the global field of 
consciousness, via quantum entanglement. As 
Nobel Physicists Erwin Shrodinger puts it, 
“The total number of minds in the Universe 
is One.”

Subconscious belief systems are the 
driving force for changing our thoughts and 
actions. By better understanding the mecha-
nisms of changing subconscious beliefs, we 
may well be able to ameliorate or even avoid 
the otherwise probable economic, ecological, 
and cultural maelstrom we are facing now, 
and in the future. 

A commonly heard statement in the 
business world is, “Don’t take it personally, 
it’s just business.” The authors of this article 
suggest a very different perspective. We must 
take it personally because it is business! Busi-
ness decisions impact and change our world 
every day. By aligning the principles of busi-
ness with the principles of Nature, we can 
foster a world where sustainable success is an 
everyday reality, rather than an obscure, ide-
alistic goal. It is our contention that the field 
of neuroscience can play a leading role in the 
creation of this generative future, if we are 
willing to broaden our horizons of possibility 
for neuroscience in today’s world. By emitting 
loving or joyful energy vibrations/thoughts 
our subconscious influences others to feel the 
same way towards us. Thus, the energy field 
we are emitting moment-to-moment draws to 
us a similar energy field effect. 

Due to the restriction on length for this 
article, the authors would invite you to visit 
www.per-k.com for more information and 
to download the unabridged version.  

Keywords

QEEG, Quantum, Brain Mapping, PSYCH-K®, PER-K®, 
Thought, Subconscious, Belief Patterns, Business Prin-
ciples, Whole-Brain State
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Eds note: The inclusion of this article is in-
tended to provoke thought towards a compre-
hensive approach to leadership and peak-per-
formance training that includes the aspects of 
Dr. Csoka’s cognitive behavioral skill train-
ing model to augment neurofeedback training 
and stimulate neuroplastic development.

Introduction
Peak performance is about performing at your 
very best when it matters the most—and it 
matters the most in critical situations where 
one action can change everything! Knowing 
what that is and when to do it is the key to 
success in work and life. The characteristics 
of peak performance can be learned. But most 
leadership training in most organizations 
today is inadequate, too narrow in focus to 
enable lifelong learning to be achieved for a 
leader to develop “on command” peak perfor-
mance behaviors.

Leadership training in today’s world 
consists mostly of re-naming, re-framing and 
re-packaging techniques that are 20-30 years 
old. Primary emphasis continues to be on 
learning knowledge and acquiring leader be-
haviors. As important as these are, they do not 
address the most fundamental part of excep-
tional leadership—the essence of the leader, 

i.e., who you are. For a long time this “es-
sence” could be found in the literature in the 
trait theories of leadership. Much of the psy-
chology literature centered on the nature-nur-
ture debate in determining human behavior. 
With the recent discoveries in neuroscience, 
that debate is no longer valid. It is both na-
ture and nurture. The principle of neuroplas-
ticity, that experience can alter the structure 
of the brain, really makes the nature-nurture 
debate moot. Although genetics still plays a 
key role in human behavior, it no longer is the 
only determinant of what we become. We can 
change who we are by changing our mind, or 
more accurately, changing our brain. This has 
tremendous implications for leadership and 
leader development. These implications are 
what tis paper addresses by presenting a train-
ing approach that focuses on the brain and the 
mind as key determinants of behavior.

Business leaders routinely face chal-
lenges such as finding themselves in a criti-
cal juncture in an M&A negotiation, or in a 
particularly challenging sales call, or even an 
interview with a grueling market analyst? In 
all these situations, there are moments that 
require the leader’s best. How well leaders 
perform in these moments is not a function of 
whether or not they “know” what needs to be 
done, but whether they can do it! It is about 
trusting intuition and the heart, being adaptive 
and agile, and harnessing all the power of the 
brain, not just the conscious, cognitive part.

By developing leaders to think more 
effectively, to control emotional and physi-
ological responses, to enhance situational 
awareness, and respond more intuitively and 
instinctively, exceptional performance can be 
achieved in the most trying of situations. We 
at Apex have helped business leaders, mili-
tary professionals, government executives 
and elite athletes achieve peak performance 
through the systematic development of key 
mental skills. Our unique approach is to de-
velop and measure these skills applying the 
neuroscience discoveries about the brain and 
using bio and neurofeedback as a critical tool 
for skill development, and a proven system-
atic process that was originally created over 
20 years ago at West Point by this author. 

A	Tale	of	Two	Moments:	
The	Locker	Room	and	the	
Board	Room
Army-Navy, 1992. Fourth quarter with two 
minutes and 30 seconds remaining. You are 
the field goal kicker for Army. In the last 8 
minutes of the game, Army has just deliv-
ered a remarkable fourth quarter comeback to 
within two points from a 14-point deficit. The 
crowd is absolutely wild! Army has the ball 
and is driving down the field but gets stalled 
on the 27-yard line with 40 seconds remain-
ing. It is fourth down. A field goal is the only 
chance for winning the game. It is up to you. 
You have kicked a 44-yarder only once before 
during the season. The ball is snapped. It is 
in the air and it is good! The stadium erupts 
in wild celebration. Your teammates rush 
onto the field. You have beaten Navy in the 

most important moment of your life as a West 
Point athlete. But wait! There is a flag. De-
lay of game by Army and a five yard penalty. 
Kick it again. But now it is a 49-yard kick. 
You have never even attempted that distance 
before, let alone make it. The ball is snapped. 
It is in the air and travels dead center through 
the uprights, with yards to spare. Army wins 
25-24! You have delivered an extraordinary 
performance.

12 years later. You are the CEO of a 
$3 billion company. The company strategy 
has been to grow through acquisitions. Your 
M&A team has been working the first big 
deal for over 10 months. After long and dif-
ficult negotiations, agreement has finally been 
reached. Now it’s just a matter of taking care 
of the formalities and a most important acqui-
sition can become reality. But wait! There is 
a call from the other company. The CEO of 
the other company now wants to have a tele-
phone conversation with only you, tomorrow 
morning, eight o’clock sharp! All of a sudden, 
the entire deal comes down to a telephone call 
where the outcome is dependent entirely on 
your personal performance. You make the call 
and you’re at your best. The deal is sealed! 
You have delivered an extraordinary personal 
performance.

Two very different situations; two 
virtually identical explanations. Both real 
situations. These individuals enhanced their 
ability to perform at their absolute best under 
tremendous pressure by engaging in a system-
atic training program that developed critical 
mental skills needed for this kind of perfor-
mance. Such training and preparation for peak 
performance is readily accepted today in the 
locker room, but rarely in the boardroom. The 
preparation and execution described by peak 
performers are much the same regardless of 
their profession. The key ingredients are fine-
ly honed peak performance mental skills that 
enhance mental preparedness. 

The	Problem:	Unrelenting	
Challenges	and	
Impossible	Expectations
Each and every day, business leaders face 
seemingly endless challenges brought on by 
external forces and events. Unlike athletes, 
business leaders are “in the game” all the time. 
There is no clearly defined time frame, no 
practice period, no off-season. To be success-
ful, both individually and organizationally, 
they must be at their best each and every day. 

Applying	Biofeedback	and	Neuroscience	
in	Developing	Peak	Performance	Mental	
Skills	for	Exceptional	Business	Leaders
Louis S. Csoka, Ph.D.

Continued on page 24
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Consider the following summary of every day 
business challenges for today’s executive:

• Relentless Pressure to Deliver. This 
has become especially challenging with 
the emphasis on cost cutting and down-
sizing. Inevitably, these lead to fewer 
people doing more and more and more. 
No matter how hard you try, at some 
point there just is not enough time in 
the day or the resources to get it done. 
Over time, this can lead to overload 
and a sense of feeling overwhelmed.

• Rapidly Changing Skill Require-
ments and Job Assignments. With all 
the downsizing, the survivors typically 
are asked to engage in many tasks with 
which they are unfamiliar and for which 
they have not been trained or prepared. 
Thrust into such situations, the chances 
for failing are very high. The learning 
curve for acquiring skills and tasks that 
are very different is acute. Over time 
this can lead to a loss of confidence.

• Empowerment and Emphasis on 
Teams. Companies have come to wide-
ly adopt the use of teams as a means for 
increasing efficiency and productivity. 

However, using teams can lead to un-
intended consequences. Many people 
are very comfortable and highly pro-
ductive as individual contributors, but 
not so when placed on teams. They 
find themselves very uncomfortable 
with the added requirement of being 
accountable and responsible for team-
mates. For them, the sense of respon-
sibility for the team and the added ac-
countability for others’ performance 
can be stressful.

• Transformation of Work through 
Technology. Technology has trans-
formed the way we live, work and play. 
We marvel at what technology has done 
to enhance our lives. However, with the 
good have come the bad and the ugly 
– the emails, the voicemails, the Black-
berries, the laptops, the PDA’s, etc. In 
other words, what was supposed to be 
anywhere, anytime has become every-
where, all-the-time! It has intruded ev-
ery aspect of our lives. Given a finite 
amount of time in the day, we allow 
the demands on our time from work to 
creep into our family time, and if our 
family life is important to us, we push 
that demand further into our personal 
time. Eventually we notice that there 

is little or no personal time. In the ex-
treme, we can lose a sense of our own 
individuality. As a minimum, it can 
lead to guilt when we do choose family 
and personal time over work. Ultimate-
ly, technology can lead to uncertainty 
about work-life balance in general. 

• Discontinuous Change. Change is the 
constant. It is an overused phrase but 
none the less true. In order to adapt to 
the world around us and to the daily 
changes that come about as we grow 
and develop, we come to expect change 
and for the most part handle it fairly 
well. Of course, there are differences in 
how well we do adapt. In any case, this 
kind of change, which we call continu-
ous, follows a linear path and is easier 
to predict and accommodate. There is 
another kind of change, however, that 
can disturb and upset the predictability 
we all seek in life. This is called dis-
continuous change. It is sudden, unex-
pected and unanticipated and catches 
us by surprise. On a national level, it is 
the 9/11 attacks and the Katrina storm. 
In our personal lives, it is the sudden 
death of a loved one or the unexpected 
loss of a job. Discontinuous change 

Business	Leaders	
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can create an extended period of loss 
of direction and purpose, a blurred vi-
sion of tomorrow.
The cumulative effect of all of the 

above is lots and lots of pressure and stress. 
The problem is that these are not going away. 
In fact, they will continue and become even 
more pervasive in our lives. To be able to 
survive and even thrive under these condi-
tions, we realistically have only three cours-
es of action: 
1. We can always opt out of the situation, 

and sometimes we do.

2. We can attempt to eliminate the causes of 
the stress, which most of the time is out of 
our control or not possible. 

3. We can significantly improve the way we 
personally respond to the pressure and 
stress, physiologically, mentally and emo-
tionally. These responses will determine 
our level of performance and eventually 
our success.

Leaders	as	Peak	
Performers
Many say that the first principle of leadership 
is knowing whom you lead. On the contrary, 
the first principle of leadership is knowing 
who you are. You cannot successfully lead 
others until you have learned to lead yourself, 
and leading yourself is all about self-mas-
tery—mastery over what you think, say and 

do. After all, these are the only things you can 
directly control. I have found that business 
leaders especially pride themselves in say-
ing that they exercise control over a myriad 
of activities, events and people. However, in 
truth, other than what they think, say and do, 
not much else is in their direct control. That is 
not to say that they do not exercise influence, 
but influence and control are distinctively dif-
ferent. Once managers accept this basic tenet, 
real leadership can occur.

Self-Leadership Is About Inner Control.
We have seen for some time now that elite 
athletes compete against each other with 
relatively equal skills and abilities. Yet some 
dominate the field and repeat as champions 
over and over again. The major differentiator 
is mental preparedness—the ability to be in 
“the zone,” to focus on the present with no 
thought of the past or future, concentrating 
only on what you are doing, not on how you 
are doing. This is especially challenging for 
business leaders who constantly face ques-
tions from analysts and shareholders about 
how the company is doing. It is, of course, 
very important to keep an eye on the finan-
cial performance of the company, for the long 
term; but in the day-to-day performance of a 
business leader, best results are obtained with 
total focus on the performance requirement at 
the moment! Elite performers are exception-
ally good at this! The key aspect of superior 
performance is inner control, control over 
mental, emotional and physiological states 
that are present in every performance situa-
tion. That control is exercised through well-

developed mental skills. Without mastery of 
these, business professionals cannot hope to 
repeat and sustain exceptional performance 
under pressure without the inevitable conse-
quences on leadership effectiveness, team and 
organizational performance, and ultimately, 
their own health and welfare.

The	Solution:	Learning	
to	Deliver	Consistent,	
Exceptional	Performance

Taking the lead from their brothers and sis-
ters in athletics, business leaders too can de-
velop the mental skills that significantly in-
crease the chances for delivering exceptional 
performance. For the past 16 years, we have 
been developing and applying a systematic 
approach to peak performance that integrates 
the science of performance psychology, ad-
vanced sensory feedback technology, and per-
sonalized coaching for elite athletes, military 
professionals and business leaders alike. First 
created at the US Military Academy at West 
Point by the author and since significantly ad-
vanced and adapted for a broader audience, 
the program consists of a Peak Performance 
Center and accompanying training protocols 
that focus on mastering the five peak perfor-
mance competencies depicted below. 

APEX	Performance	Model
As in any training and development process, 
quality and accurate feedback are essential 
for learning. Since peak performance mental 
skills are internal, learning to master them is 
best achieved with advanced biofeedback and 
neurofeedback technologies that measure co-
vert activities like heart rate variability, res-
piration, blood pressure, brain activity, etc. 
New discoveries about the brain have added 
significant validity and reliability to many of 
the biofeedback techniques being used. Once 
the domain of clinicians and biofeedback 
therapists, we now use these technologies to 
provide accurate and measurable feedback as 
the individual learns to master control over 
mental, physiological and emotional respons-
es to demanding and challenging events. 

How	Does	It	Work?
Goal Setting: Eyes on the Prize. 
Oliver Wendell Holmes once said, “The great-
est thing in this world is not so much where we 
are, but in what direction we are moving.” A 
journey starts with knowing where you want 
to end up. This is especially true for anyone 
who wants to begin the journey to becoming 
a peak performer, to reach one’s full poten-
tial. Setting goals is relatively easy. Making 
them happen is not. A key part of any lasting 
goal setting process is the idea of a mission. 
Knowing and living a mission provides the 
motivation and perseverance to forge ahead 
when the going gets tough. It is much more 
than having a goal.

Business	Leaders	
continued	from	page	2�
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Much has been written about goal set-
ting and goal setting techniques. Our approach 
to setting the target is not so much about a 
technique as it is a process for identifying what 
one really wants to accomplish, the inclusive 
smaller steps needed to get there, and the posi-
tive mindset necessary for ensuring enduring 
determination. Stopping with a list of goals 
and objectives is just not enough. It does not 
activate the energy needed to see them through 
to completion. They must be deliberately con-
nected to our daily thoughts and self-talk. 
Transforming objectives, which in their sim-

plest form are actions, into affirmations con-
nects what we are doing with what we are 
thinking. Recording these affirmations on a 
CD and having people listen to them regularly, 
we apply what we know about the way very 
young children learn language at home—hear-
ing it repeatedly, creating new neural pathways 
that become habitual thought. After complet-
ing his goal-setting process, a CEO of a $3B 
health care company said, “I have done goal 
setting exercises before. We in business do this 
all the time. But taking it to the next levels is 
something I had not done before. The power of 
this process is truly remarkable.”

A sound and effective goal setting 
process must, above all, identify a clear and 
distinct goal or target. We know from brain 
science that the pre-frontal cortex (PFC), the 
executive function of the human brain, needs 
a precise target for it to function at its best. No 
fuzzy targets like “getting better, lose weight, 
lower costs”. Precision is what the PFC wants 
and needs, and a proper goal setting process 
will provide it. The PFC helps in the process 
of formulating goals, making plans for their 
execution, carrying them out in an effective 
way, changing course, and improvising in the 
face of obstacles or failure – all critical lead-
ership functions.

Adaptive Thinking: Confidence. 
Confidence is the ultimate determinant of suc-
cess. We see and hear this all the time in sports, 
but when it comes to business leaders, it does 
not appear to ring true. Yet our experience in 
working with business leaders has shown us 
that confidence can very much be an issue. 
Confidence comes from within. No one can 
give it to you. It reflects how we view ourselves 
and our preparation for future challenges.

We become what we think about most. 
It is not what happens that is important; it is 

what we think about what happens that is im-
portant. Neuroscience clearly demonstrates 
the power of thoughts. People carry around 
images of themselves, emanating from our 
thoughts, of who they are and how they per-
form. These “pictures” begin at birth and con-
tinue throughout the life cycle, capturing all 
of our experiences. These experiences reflect 
both the successes and failures and the manner 
in which they are interpreted and stored. Much 
of this self-image is driven by our thoughts 
(positive and negative) and maintained and 
reinforced by our self-talk. Given the basic 
negativism surrounding our lives, being posi-
tive and having trust and confidence in one’s 
ability is really hard work.

Here again, new brain science discover-
ies can help understand both the mechanisms 
at play in the balance between positive and 
negative thoughts and what can be done to 
counter them. Key roles for the Medulla and 
the RAS are to magnify negative incoming 
messages and to minimize positive ones. It is 
a survival mechanism that dates back to when 
man walked the Savannah but is still present 
and functioning in the same way. It could be 
said that we start with two strikes against us 
when it comes to thinking and being positive. 
Neuroscience also tells us that thoughts have 
actual physical properties. Every thought we 
have sends electrical signals throughout the 
brain which then interacts with the rest of our 
body (mind-body connection) and determines 
everything we think, feel and do.

Leaders can be trained to shift from 
negative to positive patterns of thinking and 
to control self-talk. Recognizing that people 
need to take responsibility for their cognitions 
(thoughts), adaptive thinking training helps 
them achieve that control. Based on Selig-
man’s work and other recent scientific evi-
dence based on how children learn language 

at home, positive-effective thinking can be 
systematically developed. The use of affirma-
tions that the individual develops and records 
on an individualized CD applies how the brain 
learns and functions. It has proven to be an ef-
fective tool for training leaders to effectively 
transform negative thoughts to positive ones 
and move from a pessimistic to an optimistic 
mind set. Mastery of this skill can transform a 
person into an exceptional thinker.

Stress and Energy Management:  
Thriving Under Pressure. 
Stress and energy go together. Anyone can 
perform well when everything is going just 
right. But what about when conditions are un-
favorable, when things are going against you, 
when the pressure is on, when things are not 
going according to plan? Who really deliv-
ers then? There are performers who actually 
thrive under these conditions. They welcome 
the pressure. It drives them. It gives them en-
ergy and desire coupled with the ultimate sat-
isfaction of having overcome all odds while 
doing something exceptional. These are your 
peak performers.

Many companies offer stress manage-
ment seminars in hopes of raising awareness 
about the effects of stress and providing simple 
coping mechanisms. However, research on 
high performance in sports and the military has 
shown that the ability to handle oneself in high 
pressure and demand situations is less about 
the stressors and more about the individual’s 
response to them. The solution lies in a more 
systematic and integrated approach to provid-
ing the necessary tools for actually thriving 
under pressure, not just surviving. Coupling 
traditional stress management techniques with 
innovative uses of the most recent sensory 
feedback technologies develops the ability to 
manage stress and, more importantly, energy 
levels. John Eliot points out in his book, Over-
achievement, that exceptional performances 
are not about being relaxed. They are about be-
ing energized and excited and impassioned, but 
always very much in control. Understanding 
how stress works from a neurophysiological 
perspective (the fight-or-flight response), hav-
ing means at your disposal for altering its ef-
fects, and receiving quality hi-tech feedback on 
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how you are doing are powerful tools for learning how to thrive in 
pressure situations and for living your life. 

From a brain science perspective, the Limbic System im-
pacts in many ways how we respond to situations. When over-
active, it has a tendency to overly emphasize negative feelings. 
In turn feelings significantly impact stress levels and energy al-
location. Understanding and being able to monitor and regulate 
energy levels commensurate with the activation needed for a 
given task or situation is a powerful leadership tool for main-
taining calm and composure in stress filled situations. Mental 
skills training prepares leaders to do just that. They learn how to 
manage their energy by understanding and applying techniques 
that are driven by the Performance—Stress/Energy Relationship 
(adapted from Yerkes-Dodson Inverted U Curve, page 28).

The goal is to stay in the center, the area of optimal per-
formance, by either becoming more activated and energized 
through SNS activity if at the left of the curve or reducing high 
levels of stress and/or energy by triggering PSN activity. The 
latter can be significantly impacted by breathing and relaxation 
techniques, all part of a sound mental skills training program. 
Few characteristics in a leader are more powerful than the ability 
to remain cool, calm, and collected under fire!

Training leaders to be able to respond instinctively with 
what we have come to call “learned instinct” prepares them for 
acting effectively in situations where the conscious, cognitive 
processes are too slow or even, in some cases, inadequate. This 
training can be done based on what has been learned from the 
brain science. The “gut” has an Enteric Nervous System which 
means that it can “think” and provide rapid signals for response. 
The butterflies or “knot” in the stomach one feels in tight situa-
tions are alerts that can be interpreted as either tension or excite-
ment. The cognitive labeling is within the performers control 
and will significantly determine the resulting performance. Bio-
feedback is a very useful tool for getting leaders to be aware of 

“Research in the past five years in the emerging field of social neurosci-
ence is beginning to reveal subtle new truths about what makes a good 
leader. The salient discovery is that certain things leaders do—specifi-
cally, exhibit empathy and become attuned to others’ moods—literally 
affect both their own brain chemistry and that of their followers. In-
deed, researchers have found that the leader-follower dynamic is not a 
case of two (or more) independent brains reacting consciously or un-
consciously to each other. Rather, the individual minds become, in a 
sense, fused into a single system.” 

Daniel Goleman and Richard Boyatzis

Mirror	neurons
Perhaps the most stunning recent 
discovery in behavioral neurosci-
ence is the identification of mir-
ror neurons in widely dispersed 
areas of the brain. The effects 
of activating neural circuitry in 
workgroup members can be very 
powerful. Through the influence 
of mirror neurons, followers mir-
ror their leaders, subconsciously prompted to emulate not only their ac-
tions, but also their emotional tone. 

In a recent study, researcher Marie Dasborough, affiliated with 
the Consortium for Research on Emotional Intelligence in Organiza-
tions, observed two groups: One received negative performance feed-
back accompanied by positive emotional signals—such as nods and 
smiles; the other was given positive feedback that was accompanied 
by negative emotions such as frowns or narrowed eyes. In subsequent 
interviews the people who had received positive feedback accompanied 
by negative emotional signals actually reported feeling worse about 
their performance than did the participants who had received good-
natured negative feedback. In effect, the delivery was more important 
than the message itself.

Spindle	cells	
While good leaders value rational logic, they must also be able to make 
quick decisions under pressure, or lead from the gut. However, findings 
in neuroscience suggest that this is a misnomer: intuition, too, arises in 
the brain, supported in part by a class of neurons called spindle cells 
because of their shape. Their longer axons in comparison to normal 
pyramidal cells are thought to support ultra-rapid connection of emo-
tions, beliefs, and judgments, in what behavioral scientists call our so-
cial guidance system. Spindle cells trigger neural networks that come 
into play whenever we have to choose the best response among many—
whether prioritizing a to-do list, or helping us gauge whether someone 
is telling the truth. Within one-twentieth of a second, our spindle cells 
fire with information about how we feel about that person; such “thin-
slice” judgments can be very accurate, as follow-up metrics reveal. 

Oscillators	
The attunement within a workgroup is literally physical. Followers of 
an effective leader may experience a rapport with their leader at a neu-
ronal level—-a connection which researcher Annie McKee labels as 
“resonance.” In addition to mirror neurons and spindle cells, another 
class of neurons is also involved: Oscillators coordinate people physi-
cally by regulating how and when their bodies move together. You can 
see oscillators in action when you watch people dance, one body re-
sponding to the other seamlessly. The same dynamic occurs when two 
cellists play together. Not only do they hit their notes in unison, but 
thanks to oscillators, the two musicians’ right brain hemispheres are 
more closely coordinated than are the left and right sides of their indi-
vidual brains.

Adapted from {Goleman, 2008 #6}

Continued on page 30
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the signals and then training the appropriate 
response by providing feedback on what is 
happening and thus learning to make the ap-
propriate response.

Attention Control:  
Concentration Amidst Distractions. 
In their insightful book, The Attention Econo-
my, Thomas Davenport and John Beck discuss 
how in today’s attention economy “the new 
scarcest resource isn’t ideas or talent, but at-
tention itself.” The demand for our attention in 
modern society is unparalleled in both scope 
and intensity. Yet the way in which we attend 
has not significantly changed over time.

We still primarily learn to attend to the 
right things at the right time through trial-and-
error and, if fortunate, through good coaching 
by parents, teachers, coaches, etc. Through 
this method, we learn what is useful for our at-
tention and what is not as we encounter new 
situations. However, given today’s stimulus 
rich environment, all competing for our atten-
tion, this is not the most efficient and effective 
way to learn to attend. The resultant attention 
deficit threatens to seriously cripple the work-
place. In fact, a new term has been coined by 
the authors of The Attention Economy: Organi-
zational ADD, a condition wherein there is “an 
increased likelihood for missing key informa-
tion when making decisions, diminished time 
for reflection…, difficulty holding others’ at-
tention…, and decreased ability to focus when 
necessary.” (Davenport & Beck, p. 7.)

We have provided business leaders, 
military professionals, and elite athletes a 
more innovative and scientific approach to 
addressing this attention challenge. Our at-
tention control training combines a simple 
but robust framework for understanding how 
attention works, a means for navigating that 
framework, and new brain wave (EEG) tech-
nology that provides accurate feedback about 
how one is paying attention – the key to im-
proving focus and concentration directly. It 
has become increasingly important to improve 
how people pay attention more than to what.

From a neuroscience perspective, the 
pre-frontal cortex (PFC) has a significant role 
in attention as well as the executive functions 
described earlier. The PFC is intimately in-
volved with focus, concentration and atten-
tion span. Using EEG can provide the neces-
sary feedback on PFC activity while engag-
ing in attention-oriented “brain games and 
exercises”. In the extreme, for example, we 
know that ADD is linked to a deficit in the 
PFC functionality.

Visualization:  
What You See Is What You Get. 
Achieving a really challenging goal is to see 
it already accomplished. Imagery, commonly 
referred to as visualization, is a powerful tool 

for doing exactly that. It involves using all the 
senses to create or recreate an experience in 
the mind. The brain is especially powerful in 
producing imagery. Everyone has an inherent 
capability but how well it is developed is a 
function of their developmental experiences. 
We all use imagery in one form or another all 
the time. We differ, however, in its sophisti-
cation and effectiveness. Some visualize very 
effectively with no formal training while most 
do so only after systematic training and prac-
tice of the skill. The neurological wiring, how-
ever, is in for everyone. How well we do it is 
a function of our developmental experiences. 
The early and consistent use of imagination in 
play and work helps build the brain “muscles” 
for visualizing. Imagery maximizes potential 
for performance by helping to develop greater 
confidence, energy, concentration, and feel-
ings of success.

Imagery is developed not only as one 
of the peak performance mental skills but also 
an integrating mechanism for the total mental 
skills training program. The first step is assess-
ing how well an individual’s visualization skill 
has developed. We have discovered through 
biofeedback and neurofeedback instrumenta-
tion that high quality imagery is characterized 
by a deep physiological and mental coherence 
coupled with an optimal level of alertness and 
concentration. The brain does not differentiate 
between real and imagined experience. It pro-
cesses both as if they were real. Subsequently, 
the body responds as if it were real, thus the 
“realness” of the imagined experience. The 
power of imagery comes from the confidence 
gained by seeing and feeling successful perfor-
mance in the mind before it actually happens. 
The common description of this experience is 
“I’ve been here before.”

Learning	to	Achieve	Peak	
Performance
Achieving sustained high performance in to-
day’s competitive and pressure filled business 
environment, influenced heavily by organiza-
tional and workplace structures, policies and 
processes, can be a very daunting task. This is 
especially true for business leaders. Tradition-
al emphasis on organizational and workplace 
solutions for meeting the challenges have not 
produced the desired results in performance 
improvement and productivity increases. 
These methods have typically focused on the 
more peripheral issues and have not addressed 
the heart of the challenge, which is how to 
fundamentally change the manner by which 
people approach their own performance and 
tap into their full potential. Non-business or-
ganizations have experienced significant suc-
cess in applying peak performance techniques 
to enhancing performance.

The military especially has demonstrat-
ed the effectiveness of such programs via the 
US Military Academy’s Center for Enhanced 
Performance and, more recently, the Army 
Centers for Enhanced Performance. Elite 

athletes, of course, have demonstrated for de-
cades the relationship between their success 
or failure and their mental training and prepa-
ration. For over 20 years now, we have been 
teaching and training business leaders, mili-
tary professionals, government executives and 
elite athletes in the critical peak performance 
mental skills that are essential for performing 
at one’s best when it matters the most.

The time has come for business lead-
ers especially to think as peak performers and 
to engage in the systematic training that is 
available and now supported with new brain 
science and biofeedback technologies. Sus-
taining exceptional performance levels can 
only be accomplished through deliberate and 
systematic training in those peak performance 
mental skills that most directly impact what 
we think, say, and do in ways that unleash our 
capabilities and full potential in any perfor-
mance situation. It requires the honesty to ad-
mit that we do not know everything coupled 
with a willingness to learn and change. If you 
do what you have always done, you will 
get what you have always gotten! As Albert 
Einstein once said, the “definition of insanity 
is doing the same thing over and over again 
and expecting a different outcome.”

Dr. Louis Csoka, Director of Apex Per-
formance, created the first ever Peak Perfor-
mance Center in a Fortune 500 company. Prior 
to entering the civilian sector, Colonel (retired) 
Louis Csoka served for 21 years on the West 
Point faculty in the Department of Behav-
ioral Sciences and Leadership, and during his 
tenure directed the U.S. Military Academy’s 
first-ever Performance Enhancement Center. 
COL (RET) Csoka served with distinction as 
an Army officer and unit leader in Germany, 
Holland, Korea, and Vietnam, retiring from the 
US Army in 1993. He is a graduate of the U.S. 
Military Academy at West Point and holds an 
M.S. and Ph.D. from the University of Wash-
ington. Dr. Csoka is a member of the American 
Psychological Association, American Society 
for Training & Development, International 
Society for Performance Improvement and the 
Association for the Advancement of Applied 
Sport Psychology.  
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It isn’t easy. We have recently returned from 
helping to set up a new Neurofeedback/Bio-
feedback (NFB/BFB) unit in Cairo, Egypt 
where 16 specialist physicians and one social 
worker will begin using NFB + BFB to treat 
patients. With two weeks of intense training 
in January 2011, finishing their didactic and 
hands-on practice at the same time as protest-
ers were starting to gather in Tahrir Square, 
they were ready to add basic NFB + BFB to 
their work with patients. “Ready.” well, not 
really, but these were experienced medical 
specialists in Pediatrics, Psychiatry and Neu-
rology and they knew their limitations when 
adding a new technique to their established 
practices.

But where did we begin? Almost twen-
ty years ago the oldest author thought that 
his background would make this new Neuro-
feedback endeavour a relatively easy learning 
curve. He had spent years as a consultant to 
the Neurology Department and, in particular, 
to the EEG outpatient clinic at what was then 
the world’s largest children’s hospital (Toron-
to’s Hospital for Sick Children, subsequently 
eclipsed in size by Texas Children’s Hospi-
tal) plus he had been a university Director of 
Psychiatric Education and had training that 
included a year dissecting the brain and learn-
ing functional neuroanatomy. How incredibly 
wrong one could be about the ease of learning 
NFB was quickly ascertained by spending a 
week at Judy and Joel Lubar’s clinic in Ten-
nessee. This was a totally new way of think-
ing about the brain, about EEG, and about 
neuroplasticity - how the brain could change 
relatively rapidly with “exercise” based on 
operant conditioning of brainwaves. Eventu-
ally we would develop a careful, combined 
approach using NFB plus biofeedback BFB 
plus very thoughtful counseling and coaching 
in metacognitive strategies. But it took some 
time and a lot of travel to do the initial learn-
ing from the experts. After time spent with the 
Lubars, there was a stay with Tom Allen in 
Florida that opened up whole new areas for 
understanding, as did Tom’s sending us to 
learn from Frank and Mary Deits in Arizona 
and then Barry Sterman. Sterman’s talk at the 
Northwestern Biofeedback Society’s meet-
ing in Banff, Alberta in 1994, entitled “From 
Tonic-clonic to Top Gun” which reviewed his 
work with epilepsy and portended the use of 
NFB for optimal performance. Although the 
first author had helped set up a biofeedback 
in-patient unit in a new university hospital 

in 1974 he had not used biofeedback since 
then, so it was all new learning. We met old 
hands in the biofeedback field, Hal Myers 
and Lawrence Klein of Thought Technology, 
who were developing the newest equipment 
for EEG biofeedback, and fellow Canadians 
Dr. George Fitzsimmons from Edmonton 
and Dr. Vietta (Sue) Wilson. Dr. Wilson was 
an innovative user of Thought Technology’s 
equipment as it applied to work with athletes. 
At meetings of AAPB and the newly formed 
ISNR we met many other pioneers in the field, 
like the always inspiring Joe Kamiya and Tom 
Budzynski, other alpha devotees like Les Feh-
mi and his wife, Susan Shor Fehmi, and then a 
renowned biofeedback teacher and researcher 
Dick Gevirtz among many others. Despite our 
extensive past experience in Medicine and 
Psychology, we had to admit to being totally 
naive and confused in those early days. 

Nevertheless, we learned from all of 
these wonderful teachers a few basic prin-
ciples—do’s and don’ts. We learned to al-
ways consider combining NFB with BFB 
and counseling/coaching in strategies. The 
relative importance of each of these compo-
nents will differ from one patient to the next, 
but we rapidly learned not to pretend that we 
could always predict what would be the most 
important component for a particular patient. 
You can use several instruments from differ-
ent companies but it is often easier to have 
one instrument that combines all the modali-
ties and allows the patient to see both the NFB 
& the BFB variables on one (or sometimes 
two) monitors simultaneously. 

We designed screens that will do that 
for Thought Technology’s equipment (“set-
ting-up-for-clinical-success” available at 
www.BFE.org) and today you can find com-
bined feedback from some other equipment 
manufacturers, too. We also designed “scripts” 
for the TT equipment, to help train our own 
new staff as well as to use with clients. These 
lead one through the basics of doing a session 
with patients who present with such problems 
as ADHD (separate scripts for a child or an 
adult), Asperger’s Syndrome, Dyslexia, Dys-
phoria, Anxiety, and one for “optimizing” 
performance. We expect our new staff to do 
more than 20 hours of self- training and they 
additionally have a logbook to check off their 
required readings and learning progress. 

We believe that it is essential for NFB 
& BFB training that this be done 1:1 with a 
well trained trainer and that that trainer be 

very good at adding metacognitive strategies 
for the on-task segments of neurofeedback. 
It is possible, for example, to do the correct 
NFB, according to a QEEG, in a dyslexic cli-
ent and actually condition the client to not be 
able to read or, at least, not improve in reading 
by incorrectly “pairing” the attempt to read 
with a brain that is, at that moment, inactive 
over the dominant (usually left) temporal-pa-
rietal region. 

Over the years we have used equip-
ment from 14 different companies at our ADD 
Centre and we do recommend that anyone be-
ginning in practice have at least 2 instruments 
so they can do reliability checks. Remem-
ber Murphy’s Law – “If it can go wrong, it 
will.” This has happened to us while teaching 
abroad, providing an opportunity to demon-
strate problem solving to discover the glitch 
(broken electrode wire, too much electrical 
interference from extension cords, improper 
electrical grounding in a third world country, 
etc.). Even the best equipment will sometimes 
give an odd output that you need to double 
check. When working with patients, it is al-
ways more comfortable to be able to check 
our EEG recording; for example, checking 
to see if the raw EEG signal and quantitative 
analysis of amplitude and magnitude are the 
same on two instruments.

We learned to avoid misunderstandings 
in training parameters by always stating exact 
frequency bands, such as 3-7 Hz or 9-10 Hz 
or 13-15 Hz, and not just using names such as 
theta and alpha and absolutely never referring 
to “beta1” or “beta2” and so on. 

We work a great deal with children, and 
so our equipment suffers a lot of wear and tear. 
A small internal break in a wire (even though 
externally it looks fine) will give uneven results. 
This is one reason why having equipment that 
checks impedance (and offset when possible) 
quickly and easily is so important. You want 
to have consistency in your EEG recordings 
from one day to the next. Even with 19 channel 
assessments, we always do the assessment on 
two different pieces of equipment. 

Yes, over the years we have learned the 
hard way (that is, by making mistakes) but, 
fortunately, our mentors were patient with our 
frequent phone calls for help. Frank Deits, an 
electrical engineer who went from working 
on intercontinental ballistic missiles to creat-
ing Biofeedback/Neurofeedback equipment 
for his biofeedback practitioner wife, Mary, 

Beginning	a	Neurofeedback	
Combined	with		
Biofeedback	Practice
Lynda Thompson, PhD & Michael Thompson, MD

Continued on page 35
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Consumer and military interest 
in biofeedback and neurofeed-
back services has increased. 
BCIA has redesigned its 
website, utilized new media 
like Facebook and Twitter, 

and created new resources to 
help its certificants market their 

practice. This article reviews 10 
inexpensive marketing strategies that 

utilize these resources to help you succeed.

Marketing your practice effectively re-
quires that you strategically use all available 
resources to build consumer awareness and 
demand. BCIA is your partner in this effort. 
We have expanded our website to provide 
our certificants with new marketing tools and 
launched a media campaign using Facebook, 
Google, and Twitter to assist you. In the past 
months, we’ve researched how our certifi-
cants successfully market their practice and 
want to share their “secrets” with you. In case 
after case, savvy marketers take full advan-
tage of the powerful resources that come free 
with their BCIA board certification.

Consider	these	marketing	
strategies:

1. Use the BCIA logo in your ads, business 
cards, presentations, promotional litera-
ture, and website. The BCIA logo is an 
internationally recognized seal of profes-
sional competence. You can find print-
ready art and our logo usage guidelines 
at http://www.bcia.org/i4a/pages/index.
cfm?pageid=3328.

2. Use the term “BCIA Board Certified” 
and your BCIA designation (BCB, BCN, 
BCB-PMD) wherever appropriate. This 
may include your ads, business cards, 
conference name badges, conference 
submissions, presentations, promotional 
literature, and publications. Check to see 
how your name is listed in any association 
directories or other print or online publi-
cations to be sure it accurately represents 
you and your certification.

3. Explain what your BCIA certification 
and continuing education mean to pro-
spective clients and referral sources. Here 
is text that you can place on your website 
and use in press releases:

Board Certification dem-
onstrates professionalism 
and adherence to care-
fully developed standards 
as a healthcare provider. 
Biofeedback Certifica-
tion International Alliance 
(BCIA) procedures fol-
low the Department of 
Health & Human Services 
Guidelines. Healthcare professionals 
who achieve BCIA Certification demon-
strate commitment to professionalism by 
completing basic degree and educational 
requirements, endorsing a rigorous code 
of professional conduct, learning to apply 
clinical biofeedback skills during mentor-
ship, and passing a written examination. 
I am BCIA Board Certified in [  ] and 
have earned the designation(s) [ ], which 
means Board Certified in [ ]. Explain that 
biofeedback is not a regulated field and 
that, without BCIA certification, it would 
be very difficult to assess a practitioner’s 
level of training and expertise. Addition-
ally, take time to remind people that you 
are the only Board certified professional 
in a 5-mile radius, in your city or county. 

BCIA is the only institute recognized 
worldwide that grants certification to 
biofeedback practitioners. The Associa-
tion for Applied Psychophysiology and 
Biofeedback (AAPB), the Biofeedback 
Foundation of Europe (BFE), and the In-
ternational Society for Neurofeedback and 
Research (ISNR) all endorse BCIA cer-
tification. BCIA was established in 1981 
to certify individuals who meet education 
and training standards in biofeedback 
and to progressively recertify those who 
advance their knowledge through continu-
ing education. Currently, more than 1,500 
healthcare professionals have achieved 
this certification in 25 countries.

4. Educate your colleagues and prospective 
clients about the value of your BCIA cre-
dential by linking your website to BCIA’s 
“Why Choose a BCIA-Certified Profes-
sional?” page at http://www.bcia.org/i4a/
pages/index.cfm?pageid=3692.

5. Encourage your clients and other inter-
ested professionals to visit our “Learn 
About Disorders Treated By Biofeed-
back” page located at http://www.bcia.
org/i4a/pages/index.cfm?pageid=3664.

6. Expand your professional listing in our 
free online directory. Think of your BCIA 

directory listing as a free Yel-
low Pages business card ad for 
your practice, compared to a 
single-line business listing. We 
encourage you to update your 
profile to provide more detailed 
information. While a business 
card ad costs a high monthly 
fee, your expanded listing is 
free when you certify or recer-

tify. You can find our directory at https://
www.resourcenter.net/Scripts/4Disapi6.
dll/4DCGI/person/Modify.html?.

7. Make Yucha and Montgomery’s Evi-
dence-Based Practice in Biofeedback 
and Neurofeedback (2nd ed.) available 
to clients, referral sources, and third-party 
payers to help document the efficacy of 
your services. 

8. Use the media to educate the public 
about your services. Savvy professionals 
use interviews, press releases about their 
certification and recertification, and You-
Tube videos to inexpensively reach their 
audience. 

9. Invest in community outreach. Provide 
educational presentations to local organi-
zations, patient support groups, and refer-
ral sources. Invite media coverage. Where 
appropriate, display the BCIA logo and 
your designation on a PowerPoint slide, 
and explain what they mean. Build a daily 
schedule of whom you will call and which 
leads you will follow up. Networking 
depends on personal interaction and your 
contact list.

10. Make use of free social media like Face-
book, LinkedIn, and professional blogs 
to promote your practice and biofeedback 
and neurofeedback. 

Consumer interest in biofeedback and 
neurofeedback services is growing. You can 
successfully reach your audience by using 
these inexpensive marketing strategies. Re-
view your current marketing plan and decide 
which strategies you should add and when 
you should initiate them. Phase these strate-
gies in to minimize your expenses. For exam-
ple, you might add the BCIA logo and your 
designation to your business cards, letterhead, 
and promotional literature when it is time to 
reprint them. With an effective campaign, 
you can teach consumers in your market to 
demand professionals who are “More than 
qualified, BCIA Board certified!” 

Savvy	Marketing	Strategies	for	BCIA	Certificants
Fred Shaffer, PhD, BCB, BCIA Chair and Professor of Psychology at Truman State University,  
and Judy Crawford, BCIA Director of Certification
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was patience personified when we needed 
help understanding electrical matters. That is 
an important point; do not be shy or embar-
rassed about asking for help or supervision: 
no matter how much training and experi-
ence one has, there are still occasions when 
one should admit to being unsure about what 
you are looking at or what you should do. Jay 
Gunkelman, with his unparalleled experience 
in reading EEG, has enlightened us on count-
less occasions regarding something we were 
seeing in the raw EEG that had us totally con-
fused. (The Hammond & Gunkelman Art of 
Artifacting had not yet been written when we 
got started. Our frequent questions perhaps 
underscored the need for such a text.) The 
ISNR and AAPB have always had many ex-
perienced people willing to answer questions 
from neophytes and experienced folks alike. 
Most of them do not have time to be on the 
Internet list serves, so get to know them at the 
annual meetings and ask their permission to 
give an occasional call or e-mail.

A new practitioner is best to begin with 
well established, researched, and published 
methods; that is, evidence based practice. Ap-
propriate conditions are difficulties for which 
neurofeedback has established efficacy. To 
date, Attention-Deficit/ Hyperactivity Disor-
der and seizure disorders that have a motor 
component show the highest level of efficacy. 
. With respect to biofeedback, there is estab-
lished efficacy for conditions as diverse as 
anxiety, headaches, and incontinence. Refer 
to the joint ISNR / AAPB Levels of Efficacy 
document and keep a copy of the AAPB’s Ev-
idenced Based Practice monograph by your 
desk to share with clients.

With NFB, begin with single channel 
referential and/or sequential training. When 
you have had several years of experience with 
the basics and are comfortable with reading 
single channel raw EEG, then add and experi-
ment with new technologies and 19-channel 
assessments and QEEG guided neurofeed-
back. In doing so, always be clear with your 
patient that what you have added is ‘experi-
mental’. If you move away from working with 
ADHD or with seizure disorders with a motor 
component, you can tell them that there is an-
ecdotal evidence of success, or case series or 
papers on single case studies that report suc-
cess, but be clear that it is still considered ex-
perimental and cutting edge until randomized, 
controlled studies, are published. 

There is some good evidence for the 
utility of neurofeedback approaches in depres-
sion, headache, head injury (TBI) and so on, 
but you will feel more confident if you study 
peer reviewed journal articles and book chap-
ters on each group of symptom (or disorder) 
that you are going to tackle. You can share 
some of these publications with your clients. 
The ISNR web site has a very good list of ar-

ticles concerning neurofeedback, organized 
according to disorders, that Cory Hammond 
kindly keeps up to date, which provides a 
good starting point. 

With more complex cases you may 
need a 19 channel QEEG. Having someone 
else do the 19 channel QEEG in the early 
stages of practice may be necessary, but it is 
not sufficient. If you are working with com-
plex cases, such as patients with a TBI, then 
you will need to gradually learn how to in-
terpret these EEGs. Even well known profes-
sionals who do not know your patient can 
make major errors in their recommendations 
when their opinion is based almost solely on 
a QEEG and not correlated with symptoms or 
with individual characteristics. For example, 
we have observed that genius level individuals 
from a wide variety of occupations show large 
deviations at a number of sites as compared 
to normative z score values and sometimes 
seen these deviations reported as abnormali-
ties, even disorders. You will gradually, over 
a number of years, build your own ability to 
interpret the EEG, and others’ analyses of 
your patient’s EEG, in the light of first-hand 
knowledge of your patient.

It is interesting for some patients to 
understand what areas of the brain and which 
neural networks may be involved with each 
of their principle symptoms. It is best to ex-
plain that you are treating symptoms, such as 
inattention or anxiety, rather than saying that 
you are treating a disorder. Promise less and 
deliver more. 

We have trained doctors, psychologists, 
social workers, counselors, physiotherapists, 
nurses, chiropractors, naturopaths, homeo-
pathic doctors, teachers and various health 
care professionals on 5 continents and in 24 
countries. We give internationally attended, 
5-day, BCIA accredited workshops in Canada 
for both beginners and advanced practitioners 
(see www.addcentre.com). We have had med-
ical doctors with specialty training in neurol-
ogy plus a Ph.D. in neuroimaging ask us if 
taking the 5 day workshop would be a waste 
of time given their substantial past train-
ing and experience. We know from our own 
learning curve that they will find that they 
do not know this field at all and will, indeed, 
benefit from the new perspective of quantita-
tive EEG combined with heart rate variability 
training to look at heart-mind interactions. In 
every case, experienced professionals have 
been surprised at how much they had to learn 
although it was, to be sure, much easier for 
them than for those who did not have neurol-
ogy or neuropsychology backgrounds. 

Unfortunately, we are aware that a 
number of people, without any real depth of 
understanding of the brain, get attracted by 
easy to learn, “protocol” approaches or the use 
of various methods for stimulation of brain 
function and never really learn how to do 
the basics of NFB + BFB. Many of these ap-
proaches can be helpful adjunctive techniques 

but they should not be applied as interven-
tions for disorders without understanding the 
broader picture of brain function. (Typically 
the manufacturer will have some caveat about 
not using the equipment for the treatment of 
any disorder, but then they may blithely give 
advice regarding which protocols to use for 
anxiety, hyperactivity, etc.) 

In talking about the necessity of mas-
tering basic knowledge and skills (as outlined 
by the Biofeedback Certification International 
Alliance [BCIA] requirements) we are talking 
about the level of expertise needed by practi-
tioners who are going to be practicing on their 
own or those who are doing the assessments 
and supervising others (“trainers” or “techni-
cians”) who are doing the day to day work 
with clients in the practitioner’s centre or clin-
ic. Staffs need careful training and on-going 
close supervision, but they do not initially re-
quire the extensive background that we have 
been describing in this short paper. Our train-
ers gradually, over a number of years of work 
with clients and after attending our seminars 
and 5-day workshops, do reach a high level of 
knowledge. Many of them over the years have 
become BCIA certified and this is a goal that 
both practitioners and trainers/technicians 
should strive for in order to achieve better 
consistency of service in our field. 

For both assessment and treatment, 
there now exists an array of tools being used 
in the field of neuromodulation. When and 
how we can best use the various combinations 
of treatment, including neurofeedback, bio-
feedback, evoked potentials (ERPs), Z-score 
training, LORETA-neurofeedback, transcra-
nial direct current stimulation (tDCS), virtual 
reality, heart rate variability (HRV) training, 
sound and light entrainment (AVS), SAMO-
NAS sound therapy, LENS, alpha-stim, pIR 
(passive infrared sensors), or HEG (hemo-
electroencephalography) training medication, 
nutritional counseling, education, counseling/
cognitive behavioral therapy (CBT), and oth-
er available methodologies and assessments, 
such as QEEG, LORETA, balance board as-
sessments (and training), ERP assessment, 
advanced blood and urine analysis (to high-
light biochemical imbalances and nutritional 
deficiencies that may underlie disorders), can 
only be determined by extensive research. 

Until more is published on newer tech-
niques and combined interventions, our experi-
ence suggests that practitioners can still begin 
to do excellent work with quite basic single 
channel EEG assessments for children with 
ADHD (with 19 channel being used in more 
complex cases) and single channel training 
combined with basic biofeedback, especially 
heart rate variability training. Indeed, we rec-
ommend starting with that level of intervention 
until a practitioner has had considerable expe-
rience with basic NFB + BFB and really feels 
comfortable reading single channel EEG and 

Neurofeedback	and		
Biofeedback	Practice	
continued	from	page	2�

Continued on page 38
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understanding psychophysiological responses. 
Practitioners should not oversell the field, nor 
should they jump in with new procedures that 
are not yet validated. They should, rather, pro-
ceed cautiously within the boundaries of evi-
dence-based practice (see the AAPB publica-
tion) and their own expertise using the Princi-
ple of Parsimony. Parsimony dictates that one 
should first apply the simplest, least invasive, 
and most cost-effective interventions that have 
a likelihood of success.

In addition to using this admittedly 
cautious approach, which stresses that as-
sessment leads to intervention, we suggest 
that it is logical to begin your work by talk-
ing to clients about what they can do at home 
to facilitate a multi-modal approach. We do 
not advocate stand-alone neurofeedback. An 
emphasis on proper diet, sleep, and exercise 
will allow a client to get the most from their 
investment in the use of combined NFB and 
BFB to influence the appropriate neural net-
works (Thompson, 2011, in press). Training at 
a single location can often affect many symp-
toms due to the influence the training has, not 
only on the structure beneath the site (such as 
the anterior cingulate when you train at FZ or 
Cz), but on the entire network(s) of which, for 
example, the anterior cingulate is a part. 

Training at one site may produce ad-
justments in brain activity in many areas that 
are functionally related in a network. Training 
over FCz, for example, may have effects on 
the affect, executive, attention, salience, and 

default networks. By focusing initially on 
training appropriate networks, you will not 
run the risk of incorrectly changing positive, 
compensatory changes that you could not pre-
dict, or of training down activity at sites that 
relate to specific high functioning that might 
show up as being outside a specific database’s 
average, (“normal”) z-score range. When you 
move to sites that are not over the central 
midline structures, be sure you understand the 
functional neuroanatomy related to that site 
(such as Wernicke’s area relating to aspects 
of language functioning and dyslexia) and can 
correlate that knowledge with your patient’s 
presenting symptoms.

We advocate the approach of using 
NFB plus BFB plus strategy training while 
providing a sufficient number of sessions. 
Most research for ADHD suggests at least 
40 sessions to get lasting results. Be cautious 
when reading research that claims no effect 
if that research study has based conclusions 
on only 20 sessions. We have shown that, al-
though many clients do show some improve-
ment in 20 sessions, most only show signifi-
cant change after about 40 sessions. Indeed, 
occasional difficult cases may show very little 
improvement at 40 sessions but then improve 
on an exponential curve (we call it the hockey 
stick curve in Canada) over an additional 20 
to 40 sessions.

Do carefully monitor changes in the 
EEG and plot your learning curves! Careful, 
objective recording for initial assessment and 
charting results from within and across ses-
sions will lead to success with each client and, 

ultimately, respect for and growth of our field. 
We end with one final thought, that the key 
to a successful clinical/educational practice 
(given that the provider knows the basics) 
lies not in the degrees and certifications of the 
provider but in his ability to relate to a client. 
In the long run, the good ‘camp counselor’, 
who keeps a client motivated after the novelty 
has worn off, gets the best results.  
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