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FAREWELL LETTER FROM ALEX KOCHKIN, CEO AND PUBLISHER (1993 & 1994)

December 1994
Dear Friends and Consciousness Explorers,

Recently it has become increasingly difficult for me to devote full time energies to Megabrain and to devote the quality of attention to some
new projects related to the emerging new consciousness.
Therefore, after working with Michael Hutchison and Dennis Campbell for nearly one and a half years, I am resigning my role as publisher
and CEO of Megabrain Communications. Dennis Campbell, one of our partner-owners, will be assuming full responsibility for publishing and h-
company management. He has my full support and confidence.
One of my chief interests with Megabrain has been its potential to promote the application and development of mind-tech for personal trans- t
formation. It is in this way that mind-tech can contribute to facilitating the conscious evolution of individuals and our species. Michael
Hutchison and Megabrain have already performed valuable service in this regard, connecting people of wide interests and it is my hope that
Megabrain continues to do so in an expanding manner through publications, workshops, television and other media.
The human species is now at the threshold of a new epoch as more people expand their awareness to the extraordinary.
We are discovering cosmic or divine sources within ourselves. This is the real foundation of mind-body medicine and the basis for death and
illness becoming optional rather than a “fact of life”. A new paradigm is upon us - at its core is a sublime and transcendent love of immense
proportions. It is now imperative for everyone who is ready, to make the process of waking up to their true nature their highest priority as they
go about their daily affairs.
Some of my future work includes a large-scale assessment of the extent of the awakening process taking place in the U.S. and the feasibility
of special centers where people can accelerate their own awakening process, and the use of global communications to further the process.
Thank you all for your support of Megabrain and your bold interest in exploring the frontiers of consciousness — the human species’ most
important frontier. Please feel free to contact me at PO Box 1195, Point Reyes, CA 94956 or through Compuserve Information Service,
75363,3270.

In Light and Love,
Alex Kochkin
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EDITORIAL:

FROM PROZAC NATION TO
THE NEW REFORMATION

The publication you hold in your hand is a revolutionary document.
Powerful claim, and one I wouldn’t have imagined making until
now-— that I have it all before me and send it off to the printer and
begin to see the extraordinary nature and implications of the infor-
mation it contains.

This issue is revolutionary in several ways. First, there are descrip-
tions of clinical studies of EEG feedback that are, to state it most
simply and clearly, unprecedented in their findings and their impli-
cations. Alcoholism, drug addiction, post-traumatic stress disorder
(PTSD), attention deficit disorder with or without hyperactivity
(ADD and ADHD), and PMS have been notoriously resistant to treat-
ment. And yet articles by Drs. Eugene Peniston, Siegfried Othmer,
Nancy White, Thomas Budzynsky, and Julian Isaacs, published in
this issue of Megabrain Report, describe success rates for all of the
above disorders so breathtaking that if they are substantiated by fur-
ther studies they must surely revolutionize not just the treatment
but our very conception of the nature of these disorders.

One of the most striking and surprising findings is that a whole host
of seemingly unrelated disorders actually may share exactly the same
underlying pathology. The findings described by the scientists and
clinicians in the articles that follow suggest that a host of mental and
psychosomatic disorders that we have until now considered to have
disparate origins must in fact be seen as manifestations of a single
overriding disorder. That is, problems such as epilepsy, depression,
anxiety, phobias, panic, dysthymia, Tourette Syndrome, ADD,
ADHD, narcolepsy, alcoholism, obsessive™compulsive behavior,
PTSD, closed head injury, and much much more, can be seen as
“disorders of arousal”-overactivation or underactivation of the sym-
pathetic or parasympathetic systems (overarousal or underarousal,
or mixed under- and over-arousal).

As Othmer has described it, all these disorders can be traced to
“paroxysmal events” in the brain—spikes, slow brainwaves, kindling,
irregularities, seizures and brain storms of greater or lesser magni-
tude. And all these paroxysmal events are the result of trauma. The
trauma may be the result of head injury, stress, emotional shocks.
These disorders can be significantly modified by altering and bring-
ing more order or coherence to brainwave activity—and giving indi-
viduals greater power of self-regulation of brain states—through the
use of EEG feedback techniques outlined in this issue.

How could so simple an intervention have such wide applications?
Evidence suggests that EEG training may work in part not on the
frequency level (i.e. by increasing or decreasing specific frequency
ranges such as beta or alpha-theta) but on a functional level-by
breaking up rigidities and increasing the brain’s natural functional
flexibility, its homeostatic capacity to move easily into optimal and
balanced functioning. In fact, it may be that this very flexibility—the
capacity to move quickly between various coherent brain states and

2

THE INSIDE EDGE ON PEAK PERFORMANCE

frequencies, between alert and diffuse attention, rest and reaction—is
the hallmark of health and peak performance.

In “EEG Alpha-Theta Neurofeedback,” Eugene Peniston describes
how he and associate Paul Kulkosky discovered that alpha-theta
feedback resulted in unprecedented success in treating severe,
chronic (relapse prone) alcoholics. Peniston describes how his first
study produced an 80% rate of abstinence that had declined by only
10% at a three year followup (compared to success rates of 20% or
less for traditional techniques), and concludes with the (characteris-
tically) laconic observation, “Such success had never before been
achieved.”

Pioneering in the use of what has now come to be called the
Peniston Protocol, Peniston describes how the EEG feedback treat-
ment has now produced stunning successes in treating depression,
combat-related post-traumatic stress disorder, multiple personality
disorders, and a variety of other disorders including chronic pain,
learning disabilities, hypertension, and eating disorders. He con-
cludes that EEG feedback has the potential to produce enormous
social and economic changes.

Nancy White, in “Alpha-Theta Training for Chonic Trauma
Disorder, a New Perspective,” describes how her use of the Peniston
Protocol and other EEG feedback techniques has produced profound
personality changes in her clients, changes that are mirrored by
extraordinary “normalizing” of MMPI and Millon test scores. The
evidence is so startling and extraordinary in its implications that
White is led to suggest that all of us, no matter how healthy and
functional, could benefit from alpha-theta training-that in fact such
“discharging of negative emotions” can open the way toward a new
level of human peak performance and peak experiences and tran-
scendence.

Siegfried Othmer, in “EEG Biofeedback Training: A Journey Toward
Personal Autonomhy,” reveals that EEG training has stunning suc-
cess with such problems as PMS, ADHD, ADD, migraine, depres-
sion, anxiety, and a panoply of problems of over and/or under-
arousal. Over lunch recently, in remarking about his success treating
over 100 PMS sufferers, Othmer told me, “With PMS, EEG training
has simply never failed.” He suggests that EEG works by uniquely
stabilizing the brain against “disruptions and discontinuities of corti-
cal function which manifest in disturbances of attentional mecha-
nisms, of sequential and parallel processing, of visual and auditory
processing and memory, of other specific learning disabilities and of
the normal sequence of sleep stages.” He concludes that EEG feed-
back, and mind technologies in general, represent a “Second
Reformation,” challenging the modern authoritarian dogma of the
“medical model,” and involving a “major power shift to the individ-
ual.” Othmer believes that EEG feedback and brain technology can
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move all users toward peak performance states: “The combination of
existing clinical wisdom with this tool is revolutionary in its impli-
cations for the future of mental health, and for the intellectual and
spiritual journey that we are all on. At its best, biofeedback aids
function, not merely dysfunction. In the hands of the human and
supportive clinician, it gives flight to the soul.”

Psychologist Julian Isaacs, in his essay on the “Church of Brainwave
Training,” makes no bones about it: with only a small tip of tongue
in cheek, he discusses his own transformational experiences with
beta brainwave training and the “grand vision” that has emerged
from his experiences: the “saving of humanity.”

Les Fehmi, who began his career as a “hardheaded” researcher in
neuropsychology, discusses his personal growth over more than 30
years, and his growing awareness of the enormous powers for global
healing and wisdom that can emerge from “attention to attention.”

Thomas Budzynski, like Fehmi, has been a leading researcher and
clinician and explorer of brain technology for over 30 years. And he
too begins his article on “The New Frontier” with the statement that
we are now in a period of “extraordinary breakthroughs” in this field
of science. After a survey of developments in all areas of neurotech-
nology, Budzynski concludes with a vision in which neurotechnolo-
gy can induce peak performance and serve as a “Neurofitness
Program for the Brain/Mind.”

Robert Fried makes an impressive argument that EEG may be pro-
ducing some of its greatest benefits by helping users monitor and
change brain metabolism. Since a key to optimal brain function is
sufficient fuel-oxygen-and since Fried argues that most people live
in a state of mild hypoxia or hyperventilation (which prevents the
brain from getting sufficient oxygen), then EEG can provide rapid
training in increasing brain oxygen. In fact, as in the personal
account by Julian Isaacs, one of the most frequent comments by
individuals undergoing EEG beta training is that “my brain feels like
it's tingling!” This is probably a result of increased blood and oxygen
flow the brain. In that sense, EEG feedback may truly be, as users
intuitively suggest, “brain aerobics.”

As a result of these dramatic breakthroughs-and largely as a result of
the work of the contributors to this issue-there has been in recent
months a sudden sea change in attitude toward EEG feedback.
When Dr. Peniston presented the results of his first controlled study
of alpha-theta training and alcoholics at the convention of the
Association of Applied Psychophysiology and Biofeedback in 1989,
he was widely derided and his work rudely dismissed by the majori-
ty. At that time, as described by Dr. Othmer, alpha biofeedback had
been in “disrepute” for many years.

Even as recently as last year, the work of Peniston and other practi-
tioners of alpha-theta feedback was largely scorned by the AAPB. At
this year's AAPB convention, however, Peniston was accorded recog-
nition as an honored speaker, and the number of AAPB clinicians
and researchers using EEG feedback has skyrocketed. Even the
hardest of the hard science neuropsychologists are recognizing that
something extraordinary seems to be happening.

This shift is in keeping with the times. Of late there has been a grow-
ing acceptance by the scientific and therapeutic mainstream that
human behaviors and capacities have biological roots. Scientists are

still battling it out-witness the nationwide debate over the biological
inputs to IQ, or the controversy over the use of drugs such as Prozac
for “cosmetic psychopharmacology.” But on the whole most people
see that this approach has profoundly optimistic implications. For
what has been produced by biology can be put right by biology—such
as taking a drug that boosts serotonin and thereby increases self-
esteem. And what can be “normalized” by simple biological adjust-
ments can also be “optimized” by those same adjustments. Thus our
contributors, independently, move from descriptions of clinical
breakthroughs and therapeutic applications to strongly positive
visions of ways the bioligical self-adjustments made possible by EEG
feedback can transform us as individuals, boost us to new levels of
achievement, intelligence, wisdom, joy and even spiritual experience.

As you can see, Megabrain Report is also going through its own bio-
logical fine-tuning-self-adjustments that we hope will boost us to
new levels of achievement, intelligence, wisdom etc. The new glossy
cover and expanded list of contributors are hints of major changes to
come in upcoming issues. Other projected changes include regular
sections devoted to in-depth reviews and discussions of new types of
mind machines and performance boosting tools and nutrients, rang-
ing from new portable EEG systems to light-sound devices to Virtual
Reality tools to smart drugs; reviews of new books, tapes, CDs, and
CD-ROM programs having to do with understanding the brain-body,
and optimizing human performance; regular features each issue on
major areas of brain tech, such as EEG, light-sound, and psychoa-
coustics; an expanded correspondence section; and a section of
Classified Ads.

Our adjustments also include increased coherence (i.e. regularity) of
publication. With this issue we come to the end of Volume 2. The
four issues of Vol. 2 emerged in just over one year. We intend that in
Volume 3 we will appear with even greater regularity and reliability.

In the next issue we will include a special section on Oxygen and the
Brain-all the newest information on how breathing can alter and
regulate brain wave activity and optimize brain function; nutrients
that increase oxygen levels in the brain; how breathing techniques
can mean the difference between producing “good theta” or hypoxia
and near-asphyxia; recent research exploring the scientific bases for
ancient and traditional oxygen-regulation techniques such as
pranayama, qi gong, kung fu, and various meditational breathing
practices; articles and reviews of new breath-regulation tools and
techniques such as the Breathwork Explorer, ozonation, and more.

In the same issue, and in upcoming issues, we will feature a variety
of articles on Sound, Healing and Peak States, including an article by
controversial sound-healer Sherry Edwards; a discussion of “prima-
sounds” based on a new (and very ancient) seven tone scale linked
to brain wave frequencdies, by developer and composer Ralph
Losey; articles by other leading figures in the field of psychoa-
coustics; and reviews of the latest psychacoustic products, including
tapes and CDs by Steven Halpern, Dr. Jeffrey Thompson, Spectrum
Research, Dr. Lloyd Glauberman, Richard Bandler (co-creator of
Neuro-Linguistic Programming) and much more.

- Michael Hutchison
November 1994
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LISTENING TO THE BRAIN:

MIND TECH AND THE REMAKING OF THE SELF BY MICHAEL HUTCHISON

“There must be an epidemic of depression among successful
women,” my friend told me. Over the last year, she said, she’d
heard from half a dozen of her friends scattered around the
country. All of them were in their late 30s or 40s, well-edu-
cated, financially secure, high achievers—"they’re all just
super women,” she told me, “who’ve had exciting, happy
lives.” And in the last year, each of them had begun taking
the anti-depressant drug Prozac. “What,” my friend asked, “is
going on?”

Several thoughts popped into my mind. Prozac became avail-
able in December, 1987, and very quickly became the one of
the most widely prescribed drugs in history. It is the hero of
psychiatrist Peter D. Kramer’s phenomenal best seller
Listening to Prozac: A Psychiatrist Explores Antidepressant
Drugs and the Remaking of the Self. Lots and lots of people
like what this drug does for them.

in formerly subordinate males; *when domanant males are
removed from access to sexual activity, their serotonin levels
decline sharply.

Clearly, levels of serotonin are strongly influenced by social
status. But this link between status and serotonin levels
works both ways, in what's called a bidirectional feedback
loop. For example, researchers have conducted studies in
which laboratory animals were given drugs (including
Prozac) to increase or decrease levels of serotonin. They
found that, while all the animals began with equal levels of
serotonin,

*those who had their serotonin levels boosted by Prozac
achieved dominance over monkeys with lower levels; *even
in “crossover” studies, when subjects

Prozac is, of course, much more than
an antidepressant. As Kramer’s subti-
tle suggests, Prozac seems to go
beyond treating depression to a trans-
formational “remaking of the self.” It
works by selectively inhibiting the
reuptake of serotonin in the brain: i.e.
it effectively increases brain-serotonin
levels. Serotonin, according to
Kramer, enhances “security, courage,
assertiveness, self-worth, calm, flexi-
bility, resilience. . . .” A pretty good
wish list. It's no wonder that millions

“A low serotonin setting in a
sense is low self-esteem...to have
low self-esteem is a particular
neurochemical state, one respon-
sive both to the experience of
social dominance and to the
effects of serotonergic drugs.”
— Peter Kramer

who formerly had received drugs to
lower serotonin and been subordinate
were switched to drugs like Prozac that
raised serotonin, they became domi-
nant over subjects who had formerly
had been dominant, but who had had
their serotonin levels decreased, and
vice versa; *in aggressive encounters,
the high serotonin monkeys won at
over 85 percent and usually 95 to 100
percent of the time.

So while status influences serotonin
levels, changes in serotonin levels also

of people with no real symptoms of
depression are demanding that their doctors prescribe this
drug for them.

THE BIOPOLITICS OF SEROTONIN

Serotonin brought to mind a variety of studies, described in
my book Anatomy of Sex and Power: An Investigation of
Mind-Body Politics, exploring the links between dominance
and serotonin. Scientists studying primates found that in
every mixed-sex band there is one male who has far higher
levels of serotonin, and in every case that is the dominant or
“alpha” male. In studies of primates ranging from monkeys to
baboons to chimps to humans, researchers have found that:

*dominant males have high levels of serotonin; *when a dom-
inant male is removed from his position of dominance, his
levels of serotonin plummet by some 50%, and his former
unshakable confidence and self-assurance turn into insecurity
and anxiety; *when formerly nondominant monkeys are
placed into positions of dominance, their serotonin levels
soar by 40 to 60%; *sexual activity raises levels of serotonin
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clearly influence social status or domi-
nance. Humans who take Prozac, of course, have increased
levels of available brain serotonin.

There are of course other neurochemicals and hormones
involved in dominance, including norepinephrine, testos-
terone and the stress hormones cortisol and ACTH. However,
levels of these neurochemicals vary widely in individuals over
time (i.e. they are “state variables,” that can vary widely, not
“trait variables,” which are more like aspects of personality or
temperament that generally remain relatively stable over long
periods of time). But serotonin levels, as Kramer points out,
“are so stable that they appear to be trait variables, and to
show that a trait variable changes according to social status is
remarkable.”

In one study of college males placed in a stressful, competi-
tive situation, the researcher found that “serotonin levels
correlate with self-assessed social rank and leadership quali-
ties.” The researcher also found that very strong type A
behavior “encompassing drive, aggressiveness, mistrust and
competition, correlates with high blood serotonin levels.”
Other studies of both males and females have linked low levels of
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serotonin to depression and suicide.

Serotonin level also appears to be the key to self-esteem. In fact,
Kramer goes so far as to assert that “a low serotonin setting in a
sense is low self-esteem—a feeling of unworthiness or submissive-
ness—and leads to low self-esteem by engendering unassertive
behavior and an acceptance of low social status.” That is: “low self-
esteem exists as a state of the neurons and neurotransmitters . . . to
have low self-esteem is a particular neurochemical state, one respon-
sive both to the experience of social dominance and to the effects of
serotonergic drugs.”

There has also been extensive research into what happens to sub-
jects who are placed in positions of powerlessness, helplessness or
loss of control. Among the things that happen are distinct biochemi-
cal changes, such as drops in serotonin levels, that cause the subjects
to become depressed.

THE EPIDEMIC OF “THE THIRD WAY”

Evolution has produced the fight or flight response as a protective
mechanism. But recent evolution seems to have required that
humans develop a “third way” of dealing with threat, necessitated by
our complex social environment, where neither fighting nor active
flight is a practical option. This third way is described by Dr. James
Henry of the Department of Physiology and Biophysics, USC School
of Medicine: “In a social situation in which there is a hierarchy with
a single dominant or an establishment group in control, this third
option is of utmost importance. It involves submitting to the
demands of the dominant animal or to the establishment and
involves inhibiting previous patterns of behavior.” This “submis-
sion,” says Dr. Henry, leads to depression “associated with the loss
of control. The depressed animal . . . no longer competes but accepts
the unpleasantness of frustration.”

Most of us have experienced the physical unpleasantness that results
from submitting to a dominant animal or the establishment- -you
can’t fight or flee when your boss is a jerk, or the judge ignores your
requests for justice, or the IRS asks for an audit. Says Dr. Henry,
“helplessness is a crucial determinant of depression.” Helplessness,
of course, is linked with decreased levels of serotonin.

All this, 1 think, casts light on the immense popularity of Prozac. We
live in a world that in many ways can feel like a techno-social jug-
gernaut, massive and out of control—or at least beyond the control
of any individual. Many individuals find it hard to experience or
believe in their own power, potency or sense of control.

In one sense we have unprecedented powers: we drive cars that are
technological marvels; but in another sense, these marvels simply
increase our powerlessness: we sit stalled in rush hour traffic, can’t
find anyplace to park, are strapped to seemingly endless monthly
payments. Our mass media give us the power to know what’s hap-
pening anywhere in the world virtually instantaneously with vivid
color video images; and there we sit powerless, watching children
die of starvation and epidemic, watching piles of headless bodies,
watching genocidal armies massacre innocents—and there’s nothing
much we can do about it. Clearly this pervasive powerlessness, this
sense of helplessness, of being subordinate, not in control, must
have an effect on serotonin levels of large numbers of people.

My friend said she felt there was an “epidemic” going on. And in
fact, she’s right. Compared with earlier in this century, depression is
over 10 times more widespread, and the rate is skyrocketing. Also,
depression strikes people on an average of ten years younger than in
the past. Recent research shows alarmingly high, and increasing,

rates of depression among adolescents (over 7 percent of adolescents
in on recent study had suffered a full- blown episode of depression
by age 14). In America, according to psychologist Martin Seligman
of the University of Pennsylvania, depression “has become the com-
mon cold of mental illness. . . . It is shocking that Americans, on
average, may be victims of unprecedented psychological misery in a
nation with unprecedented prosperity, world power, and material
well-being. . . . This is enough to warrant shouting ‘epidemic.”

But while major or acute depression is clearly widespread and
increasing rapidly, there is an even more widespread discontent that
I think my friend was talking about that seems less severe or acute
than clinical depression, but which is experienced by even greater
numbers of people.

For while we're living in a world that seems out of control, and with
increasing evidence of our own powerlessness, at the same time,
paradoxically, we are living in times of unprecedentedly high self
expectations—when we are being told we can “have it all,” that we
can have, in the words of Tony Robbins, “Unlimited Power,” that we
have not just the capacity but a responsibility to seek independence
and self-fulfillment. For many this means that if they are not com-
pletely satisfied with their lives, if they don’t feel unyielding self-
esteem, if they are insufficiently assertive, if their social status or
dominance is unsatisfactory, then something is wrong with them,
that they have failed, that they’re not quite as happy as they should
be.

Since our world and modern life is almost by definition out of con-
trol, highly competitive, and pervaded with conspicuous displays of
wealth, status, and power, virtually everyone who judges his or her
life, status or personal power by these distorted standards must feel
somehow faulty, deficient. We may have a nice house, for example,
but when we compare it with those on “Lifestyles of the Rich and
Famous,” or in the Sunday Times Magazine or Architectural Digest,
or possessed by people like OJ. Simpson, we are made to realize
what a paltry shack we live in. The result is a pervasive malaise that
is not major or acute depression, but the result of simultaneously
heightened and frustrated expectations, what Kramer calls

a new category of mental disorder, dysthymia (ill spirit . . .), lying at
the periphery of depression . . . . a chronic condition in whgich a
person has periodic intervals of depressed mood that are briefer or
less severe, or involve fewer deranged functions, than episodes of
major depression. Dysthymia sits in the penumbra of depression. .

This epidemic of dysthymia, I believe, rather than the epidemic of
acute depression, is an explanation for the enormous popularity and
effectiveness of Prozac. Serotonin, as Kramer notes, enhances “secu-
rity, courage, assertiveness, self-worth, calm, flexibility, resilience,”
all of which have the effect of making one “feel safe.” And, in
Kramer’s works, “many things will go right whan an animal, includ-
ing a human animal, feels safe.”

BRAIN TOOLS AND COSMETIC
PSYCHOTECHNOLOGY

In this light, it's intriguing to note the evidence that mind machines
have a direct and profound effect on serotonin levels. For example,
studies by neurosurgeon C. Norman Shealy, M.D., Roger Cady, Saul
Liss and others have shown that cranial electro- stimulation (CES)
produces rapid and significant increases in serotonin levels. Shealy,
Cady and others have also found that ten minutes of simple photic
stimulation, such as that produced by light-sound systems, produce
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significant and almost instantaneous
increases in serotonin (as well as other bio-
chemicals such as growth hormone, mela-
tonin, oxytocin, beta endorphin, and
luteinizing hormone).

There are strong indications, in the form
of pronounced and lasting personality
shifts in subjects who make regular use of
mind tech, that changes in serotonin lev-
els are durable and maintained after peri-
ods of regular mind tech use. Ray Smith
investigating brain changes as a result of
CES use, Eugene Peniston investigating
alcoholics using EEG alpha-theta feed-
back, Shealy and others investigating
users of flickering light devices have all
found that lasting personality shifts take
place, frequently after about 2 to 3 weeks
of daily use. Dr. Nancy White, for exam-
ple, has sent me a statistical analysis of
changes in MMPI and Millon Clinical
Multiaxial Inventory (MCMI) scores of
depressed clients she has treated using
brain tech therapy: the mean Depression
scale of MMPI dropped from 63.4 to 52.7;
on MCMI, the mean Dysthymia score
dropped from 59.1 to 33.9; the mean
Major Depression score dropped from 55
to 29.8—all of these changes are statisti-
cally significant, and suggest a powerful
therapeutic effect on depression.

There are indications that other types of
brain technology, including EEG feed-
back, acoustic stimulation (such as that
provided by binaural beats tapes and CDs
and sound-table systems), motion sys-
tems, flotation, and devices that increase
oxygen in the brain (such as the
Breathwork Explorer) also increase sero-
tonin levels. It's significant, I think, that
sales and use of these devices are increas-
ing rapidly. Robert Austin, head of Synetic
Systems, maker of some of the most popu-
lar light-sound devices, has estimated that
in 1994 alone, as many as 175,000 light-
sound machines were sold worldwide.
Others have estimated that there may be
more than a half-million light-sound
devices in use by several million people.

Tapes and CDs that use psychoacoustic
techniques to alter brainwaves, are consis-
tent best-sellers, and sales by such psy-
chacoustic practitioners as Steven
Halpern, Dr. Jeffrey Thompson, Doc Lew
Childre, and Robert Monroe’s Hemi-Sync
series increase year by year. Literally
scores of millions of these psychoacoustic
tapes and CDs are sold each year. While
the FDA regulations prohibit the manu-
facturers and creators of these mind-
altering tools from mentioning anything
about their effects on brain chemistry in
their advertisements, it’s clear that these
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light-sound and psychoacoustic products
actually “do” something for large numbers
of people, or else there would be no mar-
ket for them.

So, the fact that mind machines clearly can
boost serotonin levels, and the fact that
there is a growing market for and use of
these devices in the cultural mainstream
suggest to me that one reason for the rapid-
ly increasing popularity of these devices is
that they are working, like Prozac, to elimi-
nate dysthymia and increase feelings of
control, self-confidence, self-esteem and
power among users.

One reason for the rapidly
increasing popularity of these
devices is that they are work-
ing, like Prozac, fo eliminate
dysthymia and increase feel-
ings of control, self-confi-
dence,self-esteem and power
among users.

There is a substantial body of evidence that
brain tools work—in many cases with
unprecedented effectiveness—against
major depression and depression-linked
problems. Norm Shealy, among others, has
used these devices, including CES, light-
sound, and EEG feedback, with great suc-
cess in treating depression, anxiety, alco-
holism and drug addiction. Neurofeedback
practitioners such as Eugene Peniston,
Siegfriend and Susan Othmer, Len Ochs,
Jon Cowan, Nancy White and many others,
are finding that such EEG techniques as
alpha-theta training, beta training, and
“Disentrainment Feedback” are producing
remarkable successes with depression (for
more information about EEG feedback
therapy see the articles by these practition-
ers elsewhere in this and the preceding
issue of Megabrain Report). Hundreds of
other doctors and therapists are now mak-
ing clinical use of these devices. Many
thousands of other individuals are proba-
bly using the devices to self-treat or self-
medicate for the same purposes.

And, of course, just as a substantial num-
ber of the millions of people take Prozac
are doing so not to treat illness but to
enhance or slightly “improve” their per-
sonalities or temperaments—what Dr.
Kramer calls “cosmetic psychopharmacolo-
gy"—so are many of those using mind
machines doing so because they find the
devices useful for helping them “tune”

their brains and make them feel better—
what we might call cosmetic psychotech-
nology.

FROM BUNS OF STEEL
TO BRAINS LIKE A STEEL TRAP

There’s an interesting parallel with the phys-
ical fitness boom. Beginning in the 1970s,
Americans found that physical fitness was
not just for jocks, but could improve their
appearance and the quality of their lives, and
boost their own self-esteem and sense of
control. Simple jogging and aerobics led to
the development of new advanced fitness
technologies: Nordic Ski tracks, computer-
ized jogging tracks, ergometers, and special-
ized Nautilus devices.

Not too long ago, people accepted their
genetic physical configuration as a sort of
given: skinny, unathletic guys, for example,
tended to stay skinny and unathletic
throughout their lives. Today, they can use
Nautilus and other technologies to build
slab-muscled torsos that would have been
considered extraordinary only a few
decades ago. Today, physical fitness has
become a means to increased power, status,
self-esteem. We've all been witnesses to the
transformation drama of many former
wimps, wusses, weasels weaklings and
lawyers who by dint of computerized
Stairmasters and gleaming weight
machines, have turned themselves into
supercharged spandex-clad hardbodies
with Buns of Steel, ready to stand up to any
bullies who might kick sand in their faces.

It’s no coincidence, I think, that the wide-
spread obsession with personal fitness has
emerged out of the same post-60s tech-
nocharged mass-media-fused amalgam and
at the same time as the explosive epidemic
of dysthymia and depression. The same
feelings of individual powerlessness, help-
lessness, insecurity, lack of control and loss
of self-esteem that produce dysthymia also
trigger the need for a sense of personal
power, strength, control, dominance and
security that can be fulfilled by pumping
iron, armoring yourself with slabs of pro-
tective muscle, conquering the marathon.

As anyone who has spent time in prison
knows well, prison is an evironment express-
ly designed to crush self-esteem and induce
powerlessness, helplessness, loss of control;
so it makes sense that so many inmates
spend hours every day pumping iron, getting
buff and tough, building up a permacote of
protective personal armor, and nurturing a
feeling of control and self-esteem.

Over the last 20 years there has been a con-
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tinuing stream of research proving that regu-
lar physical exercise is not only good for
your body but has powerful beneficial effects
on depression. One reason for this is surely
the effects exercise has on serotonin—
numerous studies of exercise techniques
ranging from running to weight lifting show
substantial serotonin-boosting effects (as well
effects on many of the other neurochemicals
associated with depression, including corti-
sol, ACTH and norepinephrine).

Psychologically, there’s no doubt it’s a pow-
erful antidepressant to have the body of a
superhero. The world may be going to hell
in a hand basket, you may be losing your
job to a robot or a foreigner, but as long as
you can get to the gym each day and squat
700, bench press double your weight, and
keep your body fat under 10 percent, then
you can keep your self-esteem buffed to a
high gloss, with the assurance you've got
everything under control.

Not coincidentally, paralleling the rise in
the popularity of physical fitness, and in
the use of drugs like Prozac for what
Kramer calls in the subtitle of his book
“The Remaking of the Self,” has been the
widespread acceptance of and explosive
increase in the use of cosmetic surgery (Ms.
magazine, for example, announced that
plastic surgery is a way of “reinventing”
oneself, and is “for women who dare take
control of their lives,” while feminist novel-
ist Fay Weldon proclaims that plastic
surgery is a tool for self-transformation,
and issues a call to arms: “Sisters, to the
clinics!”).

But of course the 90s, as Congress has
decreed, is the decade of the brain. Most of
us work with our brain, not our brawn;
push keyboards not plows; cultivate and
harvest knowledge not crops; weave ideas
not cloth; work in information factories not
steel mills. Social status and dominance
derive not from physical strength and
assertiveness, but from mental strengths
like confidence, imagination, optimism,
intellect, resilience, quickness, concentra-
tion, flexibility, wit, stability. What use is
the body of a Greek god or goddess if your
brain is too flabby, sluggish or puny to per-
mit you to be just as assertive, dominant, in
control and powerful in the mental realms
as you are in the physical? Who wants to
have the brain of a 98 pound weakling?

Millions of people over the last two decades
have found their genetic physical endow-
ments unacceptable and pumped them-
selves into physical embodiments of power,
dominance, and assertiveness. In the same
way, millions are now concluding that their
genetic mental or temperamental endow-

ments are no longer satisfactory: they are
no longer willing to accept that by nature
or nurture they may be shy, introverted,
unaggressive, or insufficiently assertive,
confident, creative, smart or potent. And
so, just as millions have used the best avail-
able technology and pharmacology avail-
able to build muscles—ranging from
Nautilus machines to steroids to peptide-
bonded amino acid power drinks—people
are now willing to use the available tech-
nology and pharmacology to build or devel-
op those desired qualities.

The most widely used technology or phar-
macology of this sort is Prozac. Vast num-
bers of people who meet none of the crite-
ria for depressive disorders, and who would
never consider themselves mentally ill,
have demanded prescriptions for Prozac
from their doctors simply to increase their
feelings of energy, optimism, self-confi-
dence, social fluency and mental agility.
This widespread use of prescription med-
ication in the absence of any illness to
increase mental agility—what Kramer calls
“cosmetic psychopharmacology”—leads
him to suggest that in that sense Prozac and
its cousins may be seen as “steroids for the
business Olympics.”

It's no coincidence that the
wideS/rread obsession with per-
sonal fitness emerged at the
same fime as the explosive
lefidemic of dysthymia and

epression. Psycholagically,
there’s no doubt it's a powerful
anlidefressani to have the
body of a superhero.

The enormous interest in “smart drugs” is
also part of this phenomenon—everyone
who has taken ginseng or ginkgo biloba to
increase memory or alertness, choline or
lecithin to increase brain function, or tried
Hydergine, piracetam or other cognition
enhancing drugs to boost their brainpower
is clearly engaged in cosmetic psychophar-
macology.

While less widely known or used, mind
machines also show evidence of being
effective for such cosmetic psychopharma-
cology (or cosmetic psychotechnology)
applications. So far I've only mentioned the
evidence that brain machines boost sero-
tonin. There is substantial research evi-
dence that the devices have equal or

greater effects on other neurotransmitters,
peptides and hormones. For example,
research in recent years into the biochemi-
cal effects of cranial electrostimulation
(CES) devices, light-sound systems, flick-
ering light-color machines, ganzfeld masks,
psychoacoustic sounds such as some bin-
aural beats tapes and CDs, sound tables
and sound beds, motion systems, flotation
tanks and others have proven that these
devices can produce sharp alterations in
such biochemicals as:

*GROWTH HORMONE: just 10 minutes
of stimulation with flickering lights, for
example, produce significant increases in
this hormone, which is the key to main-
taining youthful vitality and maintaining a
strong body and immune system.

*BETA ENDORPHINS: effects include pro-
ducing rapid increases in these natural opi-
ates to reduce pain, anxiety and  induce
states of profound comfort; on the other
hand, there’s evidence that regular long-
term use of mind tech with recovering
alcoholics reduces overall levels of beta
endorphins; since elevated beta endorphin
levels are linked to high levels of stress, the
researchers believe this indicates that these
subjects are recovering more easily and
comfortably, with reduced levels of stress,
in contrast to control groups of alcoholics
receiving traditional treatment, who show
elevated levels of beta endorphins;

*DOPAMINE: CES, light-sound and other
brain technology produces increases in lev-
els of this neurotransmitter which is cru-
cial to cognition, sex-drive, fine motor
control, motivation, and immune function
(increased levels of dopamine bring about
feelings of increased energy, vitality and
euphoria);

*MELATONIN: brain tools have been
found to boost secretion of this crucial hor-
mone, which influences sleep and waking
patterns, reduces stress, directly influences
memory, learning, alertness and concentra-
tion, and is being investigated as a treat-
ment for depression, jet lag and cancer.

There is additional evidence that mind
machines alter levels of such other bio-
chemicals as luteinizing hormone, norepi-
nephrine, cholinesterase, progesterone,
prolactin and oxytocin (the “love hor-
mone,” linked to human bonding).

Pharmaceuticals are the treatment of choice
under the prevailing chemical-mechanistic
paradigm of the medical establishment:
drugs produce changes in brain and body
chemistry that can at least temporarily ame-
liorate symptoms. Prozac fits right in.
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While medical professionals may disagree
about how widely it should be prescribed,
and what its side effects may be, everyone
agrees that it has its effects by altering lev-
els of brain-serotonin.

The beneficial effects of brain tols can also
be explained by this paradigm: the devices
produce changes in brain and body chem-
istry that can ameliorate symptoms. The
major difference is that instead of produc-
ing biological changes by putting some syn-
thetic substance into the brain and body,
mind machines seem to stimulate the
brain/body naturally to produce the biolog-
ical changes. Since there is no synthetic
substance entering the system, there is little
chance of producing harmful or upsetting
side effects, or of producing addiction. In
that sense, the use of brain tech to naturally
produce biochemical changes seems prefer-
able to the use of pharmaceuticals.

But changes in biochemistry are only a part
of a wide spectrum of psychobiological
effects produced by brain machines. It's
been well established, for example, that
various types of brain technology ranging
from flickering lights to binaural beats to
EEG feedback produce rapid and profound
changes in brainwave frequencies. It has
also been well established for decades that a
variety of disorders are linked to abnormal
brainwave activity. The use of mind tools
for brainwave “entrainment” or “driving”
has enabled therapists to produce increased
brainwave activity in desired ranges and
thereby to “normalize” formerly abnormal
brainwave activity and associated disorders.

The use of brain technology to alter brain-
wave activity now includes boosting activi-
ty in the beta range of 15-18 Hz (with dra-
matic and even unprecedented therapeutic
effects for Attention Deficit Disorder/
Hyperactivity, PMS, depression, brain
injury and a huge variety of brain disor-
ders); in the alpha-theta range (with
unprecedented effects in treatment of alco-
holics and drug addicts, as well as treat-
ment of Post-Traumatic Stress Disorder
[PTSD]; and in other frequency bands,
such as the Sensorimotor Rhythm (SMR)
and the “Tansey” frequency. Most of the
articles in this issue of Megabrain Report
deal with the beneficial effects of using
EEG feedback or light-sound machines
linked with EEG feedback to increase
brainwave activity in certain frequencies—
Julian Isaacs explores the benefits of beta,
Seigfried Othmer also discusses beta train-
ing, Eugene Peniston and Nancy White
explore alpha-theta training, etc.

In addition to altering brainwave frequen-
cies and patterns, there is now evidence

8
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that mind machines seem to produce more
general “optimizing” effects on brain func-
tion that include regulating the communi-
cation and interaction of the hemispheres,
and between the cortical and subcortical
regions of the brain. For example, Seigfreid
Othmer, in his articles in this and the pre-
ceding issue of Megabrain Report suggests
that the enormous range of benefits noted
from EEG training is a result of “improved
cortical regulation . . . accomplished by
activation of the brain stem and thalamic
activating system, and inhibitory feedback
circuits involving both nonspecific and spe-
cific thalamic nuclei. Hence, we are in all
likelihood effecting change subcortically.”

Julian Isaacs, in his article elsewhere in this
issue, suggests that EEG training permits
the development of “a thalamo-cortical
locus of control operating independently
from the limbic system. The thalamic sys-
tem is responsible for the overall manage-
ment and control of the higher brain cen-
ters and the cortex. Thalamic control of the
cortex allows rational thinking, logical
sequential processing and all the cognitive
and cultural goodies we associate with
being human.”

Lester Fehmi, in his interview in this issue,
asserts that “with EEG training you're pay-
ing attention to how you pay attention. And
that changing brain waves is changing
attention: brain wave training is attention
training. . . . Becoming aware of how you're
paying attention, becoming aware of when
to choose what, and then having the actual
capacity to manifest the appropriate atten-
tion- -that, I think, is what makes a realized
human being.”

Len Ochs, who wrote in the last issue of
Megabrain Report about his success in
using a system that links EEG and light-
sound feedback, which he calls EEG
Disentrainment Feedback, suggests that by
“There appears to be such a thing as opti-
mization of one’s EEG. . . . As the patient
learns to ‘cruise the frequencies’ and do
‘nothing’ under the stimulation of the lights
and/or sounds, i.e., gets better at not direct-
ing or processing consciousness but instead
lets go and permits it be pulled however it
goes, the activity observed in each of the
bands becomes minimized, equalized, and
reduced in variability. . . . It is important to
say that except for the skills involved in
desensitizing the individual and remaining
comfortingly present and yet unobtrusive,
it is the interaction between the EDF sys-
tem and the individual’s brain that is most
intelligent. That is, the therapist does not
need to pick out helpful frequency stimula-
tion strategies: the floating relationship
between stimulation and brain activity

becomes the program.”

As Thomas Budzynski explains this disen-
trainment process in his article in this
issue, “We know that when the brain is
injured physically or even psychologically
some sort of process, a sort of ‘rigidifica-
tion’ takes place. The brain becomes less
adaptable, flexible, less able to allocate
resources to changing tasks or multitask-
ing. The EDF seems to break up these ‘rigid
patterns’ and allow a more adaptive reorga-
nization of the cognitive process.”

There are numerous other explanations for
the effectiveness of this type of EEG and
light-sound technique, as well as for brain-
stimulating devices in general, including:

The Dissipative Structure or Chaos Model,
which sees the brain as an “open system” or
complex structure, in which brain tools
produce greater instability, perturbations or
“chaos,” thus breaking up rigid structures
and causing the brain to “escape to a higher
order” of greater flexibility, interconnected-
ness and power;

The State Dependent or “Desensitization”
Model, based on the fact that during child-
hood our dominant brainwave frequency is
theta (and later alpha), and that by
returning us as adults to these childlike
brain states we gain access to and can
“process” and integrate traumatic material
and experiences from childhood;

The Brain Growth Through Stimulation
Model, based on the neuroscientific evi-
dence that increased brain challenge and
stimulation in the form of novelty and
“enriched environments” causes actual
brain growth in the form of increases in
dendritic length and size, related to
increased density and richness of neural
connection (this may explain why light-
sound systems, CES, and EEG feedback are
proving so effective in treating and
remediating brain damage—researchers
such as Harold Russell and John Carter, of
the University of Houston, and Ken
Tachiki, of Sepulveda VA hospital,
Sepulveda, CA, use brain technology to
treat brain damage and establish new neur-
al connections around lesioned areas result-
ing from stroke and closed head injuries.

The Increased Metabolism Model. As
Robert Fried points out in his article in this
issue, the brainwave activity revealed by the
EEG is a product of brain cell metabolism.
The changes in brainwaves produced by
light-sound devices and EEG feedback,
then, are clearly indicating changes in brain
metabolism. And in fact, there is evidence
of this: one group of researchers used a
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PET scan to map cerebral blood flow and
found that when subjects used a flickering
light device the cerebral blood flow
increased by as much as 40% (there were
increases at all frequencies, by the way, but
the greatest increase was at a flicker fre-
quency of 7.8 Hz). Increased blood flow to
the brain means increased oxygen, glucose
and other brain building nutrients, and
boosted activity in parts of the brain that
may have been injured or disordered—this
could explain many of the benefits of brain
technology. '

I started out by exploring why Prozac was
so popular, theorized that it may have to do
with a widespread cultural malaise or feel-
ing of lack of control and/or self-esteem
combined with an equally widespread
desire to increase feelings of power, control
and self-esteem.

I think there’s a lot of evidence that many
of the brain tools now widely available can
have equally powerful anti-depressant, anti-
dysthymic effects, but with several obvious
advantages over Prozac and similar drugs.

THE NEUROTHERAPY CENTER

Exploring Human Possibilities

An innovator in the clinical application of EEG neurofeedback, The Neurotherapy Center offers a
range of treatment programs for adults and children based on the Peniston and Lubar protocols. The
Center has assembled a significant number of case histories indicating, by means of pretreatment
and post treatment testing, the clinical effectiveness of EEG neurofeedback for multiple diagnoses,
including addictions, mood disorders such as anxiety and depression, PTSD, eating disorders, incest

Mind machines are non-invasive and have
shown no dangerous side effects. Another
clear advantage over both Prozac is that
these devices are available without pre-
scription. Further, they are, comparatively
speaking, dirt cheap. One light- sound
machine, for example, at a cost of a couple
of hundred dollars, will provide daily brain
training sessions for years, while a normal
dose of Prozac approaches $1000 a year.

It’s also the case that while Prozac may help
the brain function better temporarily, it
does not appear to “cure” any problems,
and does not appear to heal the brain or
produce optimal functioning that continues
after the drug is discontinued. On the other
hand, there is now evidence that brain
technology works by healing brain disor-
ders—by moving the brain into its optimal
state—and that once this optimal state is
achieved, the brain has a natural homeosta-
tic mechanism that tends to keep it func-
tioning optimally, without further brain
stimulation or medication.

“Anything Prozac can do, we can do bet-
ter,” according to Siegfried Othmer,
describing the powers of neurofeedback.
“You don’t have to keep taking it. Prozac

and sexual molestation issues.

In a separate program children, teenagers and adults are assessed for functional evidence of ADD
and mild head injury using database-referenced quantitative EEG and other forms of testing, then
trained on computerized EEG units using sophisticated software to help overcome the effects of
these disorders in a lasting way.

The Neurotherapy Center is committed to the highest quality patient outcomes and to the
continuing development of its field of practice. We invite your inquiries and referrals.

Contact: Nancy E. White, Ph.D., Clinical Director * (713) 552-0091
THE NEUROTHERAPY CENTER ¢ 4600 POST OAK PLACE « SUITE 301

HOUSTON, TEXAS 77027

works over a wide spectrum of problems,
but it isn’t the answer to all these prob-
lems—it temporarily pushes the brain into
a place where it manages better. But brain
tech, neurofeedback, can train the brain to
live there. Permanently. With no side
effects. Neurofeedback intrinsically takes
you toward homeostasis—toward where
you belong.”

Since these devices and technologies are
inexpensive, easily purchased and easily
used, they could present a challenge to the
medical and pharmaceutical interests. In
recent months, in fact, the FDA has gone so
far as to seize the inventory of Synetics
Systems light-sound machines, arguing that
these are “medical devices,” and must be
registered with the FDA as medical devices,
which would restrict their availability. The
possibility that mind machines could be a
safe and effective non-invasive alternative
to pharmaceuticals such as Prozac raises
some interesting questions and prospects.
For some intriguing explorations of these
questions and prospects — from world sal-
vation through the Church of Beta to the
“encounter with one’s essential self” of
alpha — read on.
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e | MEGABRAIN OPTIMAL STATE MULTi-
- VITAMIN & MINERAL FORMULA

OptinalfSie A recent study reported that individuals
Dt on g diet supplemented with vitamins and
minerals for only 13 weeks showed IQ increas-
es averaging more than 11 points.

Our guaranteed-fresh Megabrain Optimal State con-
tains an excellent mixture of high-potency vitamins, miner-
als, amino acids and trace elements, including many that
most supplements omit.

o Well rounded high-potency multiple vitamin/mineral
formula

° Complete Stress B Complex

° Natural Vitamin E

° “Ascorbate” Vitamin C (best assimilated & absorbed)

° HCL to help you utilize all nutrients

° A balanced preventative formula

Megabrain Optimal State: 180 Tablets $24.00

' MEGABRAIN N-ACETYL CYSTEINE

A ! NAC is a precursor for one of the most
e common substances in the body, Glutathione.
) S Both NAC and Glutathione are powerful
antioxidants and detoxicants that can increase

the flow of blood and oxygen to the brain. NAC helps
detoxify the body by “scavenging” heavy metals, alcohol,
nicotine, and other toxins in the blood, organs and cells.
Glutathione, in turn, plays a major role in nourishing a
strong immune system.,

NAC if far more bio available than Glutathione, and
therefore more effective and less expensive than
Glutathione.

o Powerful anti-oxidant
° Supports detoxification

o Linked to enhanced cognition

Megabrain N-acetyl Cysteine: 60 capsules (50mg.) $20.00

MEGABRAIN

* Hypoallergenic, yeast-free, and dairy-free
o Vegetable-based, free of artificial additives

' MEGABRAIN ULTRA ANTI-OXIDANT

T U Our powerful Megabrain Ultra Anti-
| Oxidand contains a variety of substances
s absent from other anti-oxidant formulas,
including pycnogenol, DMG, Gutathione and
N-acetyl-l-cysteine.
In a base of specially selected young sprouts supplying
superoxide dismutase, catalase and glutathione peroxidase.
Low allergenicity—free of wheat gluten.

° Antioxidants help retard aspects of aging

° Complete, balanced, synergistic nutrients

* Helps defend against harmful free radicals

* Helps counter oxidant pollutants (pesticides, toxins, etc.)
° Helps guard against sunlight radiation

* Top quality, state-of-the-art formula

Megabrain Ultra Anti-Oxidant Capsules: 50 caps $20.00

MEGABRAIN C0Q-10

This substance is , in essence, energy: It’s a
2w | vital catalyst to the creation of energy on a cel-
Bisamy 1ular level.
Megabrain has formulated CoQ-10 tablets
that contain 25 mg. of pure CoQ-10, potentiated with 250
mg. of Vitamin C.

* CoQ-10 is present in every cell in the body

° Natural CoQ levels decline with age

e Powerful anti-oxidant

* Involved with energy-generation at the cellular level
° CoQ-10 is needed to revitalize cells

Megabrain CoQ-10: 60 capsules (25 mg., + 250 mg.
Vitamin C) $19.00

“CoQ-10 is an essential nutrient that supplies the bio-

chemical ‘spark’ that creates cellular energy. Without it,

various mechanisms in the body quickly begin to fail.”
- Dr. Emile G. Bilznakov, President and

Scientific Director, Lupus Research Institute




NUTRIENTS

® Freshly made, cold-processed, without added preservafives
® Form, balance & potency designed for optimal uptake

The substances in Megabrain Nutrients can encour-
age your brain’s best functioning.

Of course, peak mental performance also depends on
minimizing the toxins and free radicals in the body and
optimizing the system’s capacity to detoxify itself.
Megabrain Nutrients include the best substances for aid-
ing cognition-enhancement, as well as compounds
intended primarily to provide your body with effective
nutrients, antioxidants and detoxifying agents.

What you see is-an interactive, synergistic nutrient
system for your whole body and mind.

-MH

' MEGABRAIN POWER DMG

! Many studies of athletes have shown that
| pangamic acid helps increase endurance,

s strength, and oxygen transport via the blood
e to the heart and the brain.

Of the variety of DMGs now on the market, we believe
ours is the most pure and powerful, free of additives and
fillers. Each tablet is wrapped in an individual foil packet
for freshness. Dissolve it under your tongue. It works. If I
take two or three tablets in times of stress, I feel a tremen-
dous surge of mental and physical energy.

Megabrain Power DMG-125:

» High-purity sublingual for maximum assimilation
¢ Helps boost energy and combat stress

¢ Helps strengthen immune system

* Widely used by athletes

60 individually wrapped foil tablets of 125 mg. $16.00

«...DMG is a metabolic enhancer...it maximizes the
amount of energy produced for each molecule of oxygen
consumed, and stimulates both branches of the immune
system. DMG is an ergogenic nutrient; that is, it helps
produce energy or improved physical stamina.”

— Richard A. Passwater, Ph.D.

- MEGABRAIN GINKGO BILBOA

Ginkgo Biloba extract comes from the
| Q oBllaba | world’s oldest living tree—it has survived for
‘;‘m:” 250 million years. It's hardiness and resistance

- to disease are legendary.
Ginkgo is highly valued for its powerful

antioxidant properties— particularly in helping neutralize
free oxygen radicals produced in the eye.

The Chinese have used Ginkgo for centuries. Well over
a million prescriptions for ginkgo are issued every month
by doctors in Europe for the specific purpose of stimulating
brain circulation.

¢ Central to a balanced, cognition-oriented nutrition pro-
gram

* Associated with memory enhancement, mental clarity and
brain circulation

¢ Fresh, high quality concentrated Ginkgo extract

* A minimum of 24% total ginkgoflavongllycosides & 6%
total terpenes

Megabrain Ginkgo: 90 capsules (40mg.) $22.00

“Ginkgo specifically enhances circulation to the micro-
capillaries...This means that ginkgo may be the most
effective remedy known for many of the ‘side effects’ of
aging. such as short-term memory loss [and] slow think-
ing and reasoning...”
— Ross Pelton, R.Ph., Ph.D.,
author, Mind Food and Smart Pills

SEE CENTERFOLD FOR
ORDERING INSTRUCTIONS

ASK ABOUT SPECIAL RATES FOR MONTHLY
MAINTENANCE SHIPMENTS
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BROTHERS AND SISTERS, COME JOIN

THE CHURCH OF BRAINWAVE

TRAINING!

WHEREIN THE AUTHOR 1S CONVERTED AND SEES THE TRUE PATH FORWARD...

by Julian Isaacs, Ph.D.

Some of my closest friends think I have gone a bit nuts,
got religion, become a “true believer”, despite my psycho-
chologist’s chronic scepticism and previous staunch rejection
of all organised religions. And I must admit they have a point.

1 do have some of the symptoms of the conversion experi-
ence. That's because I'm in the grip of a grand (some might
say grandiose) vision—a vision of how humanity might be
saved no less, and not in some distant millennial future, but
pretty damn quick. This has made me a bit preachy. To the
merriment of close friends, I have turned many conversations
in the direction of my new religion. I feel I'm going around
with new eyes, seeing the predicament of the human race
with a new, deeper understanding. This can make me pretty
bad company to keep at times, but then I have seen the
promised land, so to speak. I've actually experienced some of
the benefits of the “new way of being”.

Of course, the “religion” is not your regular, run of the mill
fundamentalism: it has claims to scientific exactitude. But the
belief that it will save humanity from itself has been the
(false) foundation of many a creed (assuming it’s not so elitist
that only the elite gets to be saved). My religion is potentially
much more democratic, but there are some thorny problems
involved in democratising it, which is one of the major
themes in this essay.

Have you guessed that I'm talking about biofeedback training
of brainwaves—so called “neurofeedback”? What I want to
do here is to relate my own recent and revelatory experience
of doing beta brainwave training—as a client—and communi-
cate the power and impact of its effects. I also want to
describe the development of what may be, for me at least, bet-
ter beta learning strategies in the context of the regular beta
training protocols; discuss beta related states of conscious-
ness; outline the underlying theory leading to the new
“vision”; justify and outline this grand vision; and explore
how the “saving” of humanity might be accomplished. Finally
I will at least mention some of the possible societal and politi-
cal resistances which the spreading of brainwave training may
encounter.
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IT’S OK, I’'M ONLY JOKING ABOUT THE CHURCH
OF BIOFEEDBACK!

First, I want to deal with the objections that most experimen-
talists will feel towards an approach that starts from a person-
al, experiential basis, rather than exclusively from the pub-
lished experimental studies. Having a doctorate in experi-
mental psychology, I can understand that reaction.
Obviously, my own experiences of the (to me) powerful
effects of beta training could be pure placebo, artifact generat-
ed by expectation. I would not argue against that viewpoint.
In reality I regard my experiences as the basis for testable
hypotheses, to be confirmed by well designed and properly
controlled studies. The “Church of Brainwave Training” con-
ceit was adopted because in discussing something so serious
as causing major shifts in the psychology of the human race 1
felt it crucial to leaven this discussion with a little humor.

THE REASONS FOR TESTIFYING.

There are several considerations that prompted me to under-
take and then write about my experiences in EEG training.
First, since I became initiated into the priesthood of neuro-
feedback practitioners by taking the excellent certification
training from EEG Spectrum, I expect to be doing a lot of
client training at the Corte Madera, Marin County facility of
EEG Spectrum in California. As an experimentalist it was part
of my creed never to put my subjects through procedures
which I would not put myself through. So following my own
value system, I had to experience neurofeedback as a client
first, before inflicting it on others.

I had also self-diagnosed the need for a little cognitive reme-
diation. My growing suspicion was that my subtly psychologi-
cally abusive English familial background and the ravages of
the drug-crazed 60s, age, and stress, were beginning to catch
up with me, neurologically speaking. Also, as I read more of
the literature on attention deficit disorder (ADD) I found dis-
quieting similarities between full blown ADD and some of my
own traits. Maybe, I decided, it was time to take the old brain
in to the shop for a tuneup.
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More relevantly for the community of researchers investigating neu-
rofeedback, 1 have been very surprised to find that rather few practi-
tioners have actually done EEG training as clients. Yet the practi-
tioner would be much more likely than the lay client to notice inci-
dental, undocumented effects of the training and hence pull these
into the realm of study by communicating them to researchers.
Some practitioners may also have had extensive meditation experi-
ence, which is helpful in developing a sophisticated internal obser-
vational capacity. James Hardt’s article in the last Megabrain Report
(Vol. 2, No. 3) demonstrates how a powerful transformative experi-
ence on the part of a creative, self aware and energetic experimenter
can lead to innovation.

Thus it was my intention to use my experiences as the basis for my
own future controlled research and to contribute towards our com-
munity’s fund of information. So my intent is not to self- indulgently
spread myself over these pages, but rather to present a case study
and then to develop what I think are legitimate implications of the
case study. In this instance the case will be myself and I will dare to
be somewhat self-revealing in hopes that this will make the case
study material more useful to others. The implications I arrived at
certainly blew my socks off and I want to share them in hopes of
receiving feedback from the biofeedback and psychotechnology
communities.

In reading Dennis Campbell's review of the 1994 Key West confer-
ence in MEGABRAIN REPORT Vol. 2, No. 3, I was happy to note
that consciousness of the revolutionary implications of neurofeed-
back is widespread in the professional neurofeedback community. In
this article, I want explicitly to prevision and imaginitively explore
the future of neurofeedback and its sociopolitical ramifications,
because these may be a crucial factor in the development of the field.

Finally, I have noticed an absence of extended discussion of internal
strategies for achieving beta brainwave states and of descriptions of
the subjective, experiential characteristics of beta brainwave states
within the community of practitioners. Since I have had longstand-
ing interests in states of consciousness, shared by investigators in the
fields of transpersonal psychology, meditation research, peak perfor-
mance and parapsychology, I would like to initiate an extended dis-
cussion of all of the relevant subjective states encountered in beta,
SMR (sensorimotor rhythm) and alpha/theta training because I think
that this will contribute towards progress in our field.

Some neurofeedback practitioners view the production of beta and
SMR as totally non-conscious functions, having no specific corre-
lates in consciousness. I think this view is partly a result of their
own lack of extensive self-training in beta or SMR, and could hinder
the development of more efficient internal training strategies. 1
describe my own exploration of different internal strategies for beta
training below. 1 believe that extensive practical experience of beta
training by self-observant individuals might reveal hints as to what
constitute beta “states” if such exist.

Efficiency is crucial. If we are fo “save” humani-
;yw:fh rainwave training, we must dramatical
y reduce the expense of training

1 do not deny that it is indeed possible to perform beta training suc-
cessfully without the trainee becoming aware of detailed characteris-
tics of the associated subjective states. These are likely to be subtle
and complex, and only controlled research will definitively identify

them. However, I remain unconvinced that the “sit down and make
it go” approach is necessarily the most efficient.

And in the case of brainwave training, which is a direct function of
the efficiency of the training protocol. James Hardt’s paper in the last
MEGABRAIN REPORT clearly shows how consciously identifying
the internal strategy for alpha production led to an effective way of
increasing clients’ production of alpha (in this case by psychological-
ly processing resistances), and of increasing the psychological bene-
fits of alpha training, hence making alpha training both more effi-
cient and more effective.

I think a discussion of adjunctive procedures to neurofeedback
training and other factors that affect training efficiency is sorely
needed, and hope to encourage such a discussion within the pages of
MEGABRAIN REPORT. Jon Cowan has done us good service in his
contribution to the last issue, wherein he outlined the theoretical
constructs used to explain the success of alpha/theta training. This
kind of summary and discussion can lead to fruitful research. The
area of EEG training has huge promise and stands a much better
chance of being properly researched than does, for example, the use
of light and sound devices, because the practitioners of EEG training
already have most if not all of the equipment necessary for profes-
sional level research. Also, a much greater proportion of them have
the skills necessary for research than say, the lay users of light and
sound. This makes it worth trying to encourage such research.

THE BACKGROUND OF MY BETA TRAINING

I used two systems to perform my training. One was the EEG
Spectrum system situated at their Corte Madera office in Marin
County, where Jay Gunkelman of Telemedx ably administered the
training process. The other was at home, where 1 used a BrainTracer,
being both client and my own therapist. These systems were very
different from each other in ways that made me more aware of fac-
tors that seemed to affect my training progress. I did a total of about
15 sessions on the EEG Spectrum system and about 15 sessions on
the BrainTracer. I wish now that I had documented my training for-
mally, but at the time I did not expect such massive effects as to
make documenting my personal voyage worthwhile. Self-explorers,
heed the testimony of a sinner and make notes!

TECH TALK (Non-tech readers may skip this section). The EEG
Spectrum system monitors three frequency bands—theta from 4 to 7
Hz, low beta from 15 to 18 Hz and high beta from 22 to 30 Hz. It has
the great advantage of continuously displaying each of these bands
on the therapist’s computer monitor in a polygraph like format in
addition to the raw EEG waveform. This enables the ready identifi-
cation of spindle activity in real time. “Spindles” are bursts of brain-
waves in the form of groups of sinewaves having a gently peaking
form, where the amplitude smoothly reaches a maximum over a few
cycles and then smoothly declines over a few cycles.

The system is fast in giving feedback—about 120 milliseconds
between the brain generating a change and the feedback and dis-
play systems being activated by the event. Feedback latency (time
between brain event and feedback relating to it) is crucially impor-
tant in brainwave training. If feedback is delayed much longer than
300 milliseconds, learning is slowe and finally stopped. Ultimate
slope of the filters is 24dB/octave. This is a measure of the sharpness
of cutoff o the filters distinguishing the EEG outputs in the theta,
low and high beta bands. The system uses a monopolar placement,
with reference on the ear of the dominant hemisphere and ground
on the nondominant ear, with the active electrode placed on the site
selected as being the best according to the client’s presenting symp-
toms and responses to training. My active electrode placements var-
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ied during the course of training, but in the
early stages most were at Cz, in the mid-
dle of the central area of the scalp.

The protocol used at EEG Spectrum
supresses theta and high beta (over 20 Hz)
and enhances low beta (15-20 Hz). The
feedback contingencies are set such that
one receives positive feedback between 60%
and 70% of the time. Feedback goals are
set to shape the EEG output of the client
towards a broadly defined norm, where
under feedback conditions, low beta is in
the range of 10 to 15 microvolts average
peak amplitude, theta is around 10 micro-
volts average peak and high beta is under
10 microvolts average. All measurements
with the EEG Spectrum system are peak to
peak, not RMS, and all figures mentioned
here relating to the EEG Spectrum system
are peak to peak values.

Management of the feedback contingencies
depends on the client’s pre-training EEG
spectrum and the results of the evaluation
process performed prior to training.
However, in my case, typically, inhibition of
the positive feedback (i.e. feedback of suc-
cess) due to excess high beta was set to
occur about 5% of the time or less Inhibition
of positive feedbac due to excess theta was
set to occur about 30% of the time and the
low frequency beta threshold was set so that
I exceeded it about 70% of the time.

PRE-TRAINING EEG PROFILE

At the start of the first session when Jay
Gunkelman took a look at my EEG (we
used the Cz placement) he saw that I had
labile theta —my theta amplitude was very
variable and could reach high peak ampli-
tudes—around 35 microvolts at times. So a
primary goal was suppression of theta to the
point where it remained stably at a much
lower level. My low beta was in the normal
pre-training range of about 7 to 8 micro-
volts average, eyes open, and my high beta
was quite low, around 10 microvolts or less.
I readily produce alpha with eyes closed and
had some years previously done quite a bit
of alpha training, without theta suppression.
My low and satisfactory level of high fre-
quency beta (over 20 Hz) was not unex-
pected, since high amplitude high frequen-
cy beta is associated with anxiety and 1 felt
very comfortable in the Corte Madera office
setting. Also, high beta output would in
part be a result of contamination with EMG
output from the face and scalp muscula-
ture, and I was muscularly pretty relaxed
too. In later use of the BrainTracer at home
I found very big differences in both low and
high frequency beta amplitudes, dependent
on muscle outputs (EMG outputs go sur-
prisingly low in frequency—with tired
14
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muscles having peak EMG outputs around
17 Hz). If I sat up straight, “beta” was nor-
mally much higher than when I reclined. 1
very soon discovered that the seemingly
crucial variable was whether my neck was
relaxed or not. So very early into the train-
ing process I performed all my sessions in a
reclining position with my neck supported
in order to minimise contamination of the
beta range of EEG by muscle artifact. 1
wonder if other EEG feedback practitioners
have noticed the effects on EMG artifact of
not supporting the client’s neck, or am I
unusually prone to scalp muscle tension
when my neck is unsupported?

WHERE DID THAT EXCESS THETA
COME FROM?

My large theta outputs were disturbing.
Seigfried and Sue Othmer, the founders of
EEG Spectrum, have charted the supposed
etiology and phenomenology of high resting
state theta. According to them, the factors
predisposing to high theta are legion,
including any form of trauma to the brain,
psychological or physical abuse or injury,
accidents, blows to the head, whiplash, sub-
stance addictions, high fever, toxins, birth
complications, genetic predispositions, etc.
So most of us have probably suffered one or
more of these predisposing events.

Now in my case I knew that I had many of
the predisposing factors. Mine was an
induced birth (as a young child I had a
recurrent birth-related nightmare). From
extensive psychotherapy 1 had discovered
that I had been traumatised by a forceps
delivery followed by circumcison. I had had
nearly all of the childhood infectious dis-
eases, with fevers in each case. My family,
although not physically or sexually abusive,
had been an extremely toxic psychological
environment, replete with the repressive
and emotionally distant, judgemental quali-
ties of English culture. I had suffered from
many years of low grade depression caused
by the unprocessed psychological sequelae
of the death of my father when 1 was 11. In
my early teens I had suffered a burn fol-
lowed by blood poisoning which had
resulted in a fever of 105 degrees wherein 1
both hallucinated and had an out of body
experience. From my late teens onwards 1
had participated, at times rashly, in the
drug craze of the 60’s and had experiment-
ed with most of what was around, although
I had relinquished drug usage at age 27. 1
had also lived a very stressful life, especially
since relocating to the US in 1984.

So much for causes: in terms of a behav-
ioral and emotional profile of effects, I had
taken many decades to realise that in spite

of my perceiving myself as a primarily
intellect-dominated individual, I am also
highly reactive emotionally, a fact that the
repressive style of my English upbringing
had concealed from me for a long time
under cover of the English “stiff upper lip”.
1 was also very subject to stress, since in
stressful situations I tended to brace and
mobilise, speed up to meet the challenge,
further exacerbating the stress response. 1
was also easily subject to anxiety and rage,
and at times depression.

As 1 had grown older, my memory, which
as a youngster and young adult had been
excellent, was starting to deteriorate in
ways that were very threatening. Probably a
high stress lifestyle and a low grade depres-
sion from the breakup of a relationship
with a long term girlfriend were at least
partly responsible, but still it bothered me.

Finally, although I had never seen myself as
having ADD—because I have a very power-
ful capacity for total absorption in cognitive
tasks for long periods (I suffer from “atten-
tion surplus syndrome”)—my attentional
style is very rigid. I like to do one thing at a
time, which makes “multitasking” difficult.
Probably this is somewhat of a character
trait, (I am an INTJ on the Myer Briggs
scale) but it contributes towards stress,
because it leads me to be an “absent mind-
ed professor”, immersed in one thing,
oblivious to everything else, which tends to
compound stress.

| AM UNMASKED AS
“LIMBO-MAN"

Now the viewpoint which Jay Gunkelman,
myself and others take is that there are two
activation centers in the brain, one being
the emotionally activating limbic system,
the other being the thalamo- cortical sys-
tem, responsible for organising cognitive
cortical functions. When the “limbo-per-
son” is aroused, they simultaneously acti-
vate both limbic and thalamo-cortical sys-
tems, so that cognitive arousal is linked to
emotional arousal. When this type of per-
son tries to activate the thalamo-cortical
system to produce beta outputs, along
comes the theta too. This gives limbo-per-
son only one button—"on” or “off”. I call
this type “limbo-person” because function-
ally this linking of control between cogni-
tive and emotional arousal systems tends to
lead to domination by emotional factors.
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High theta individuals tend to
be dominated by emotional
inputs, conscious or uncon-
scious, from the limbic system.

It also means that arousal of any sort
caused by stress tends to be self-reinforc-
ing, because the emotional response to the
stressor is engaged by any cognitive mobili-
sation to meet the challenge, as in my case.
The “limbo-person” will show high and
fluctuating theta outputs as the limbic sys-
tem inputs to the cortex. High theta indi-
viduals tend to be dominated by emotional
inputs, conscious OR unconscious, from
the limbic system.

The limbic system is the old reptilian brain,
from which originate the primitive emo-
tions, rage, fear, anxiety etc. Many authors
including such notables as Arthur Koestler,
have bemoaned the fate of the human race,
dominated by the old reptilian brain. The
spiritual teacher Gurdjieff talks of “three
brained man”. The newer mammalian and
human brains rationalise the activities of
the primitive brain, which still covertly
controls the world, generating hate, wars,
greed, repression, control and terror. So 1
was revealed as one of the many, the
“unsaved”, a specimen of limbo-man.

Beta training leads to the
functional separation of emo-
tionality from rationality, giv-
ing two centers of control,
instead of one, and freeing
the rational activities to be
more  fully rational, rather
than beinlq covertly driven by
emotional factors.

By contrast, “thalamo-person” has a thala-
mo-cortical locus of control operating inde-
pendently from the limbic system. The thal-
amic system is responsible for the overall
management and control of the higher brain
centers and the cortex. Thalamic control of
the cortex allows rational thinking, logical
sequential processing and all the cognitive
and cultural goodies we associate with being
human. In beta training the thalamo-corti-
cal arousal sytem is trained to activate the
cortex to produce bursts of beta spindle
activity. Indeed in later stages of beta train-

ing the electrode site may be moved from
Cz at the center of the scalp to Fz, a more
frontal position over the evolutionarily lat-
est addition to the brain, the frontal lobes,
the home of “man the rational animal”.

The crucial point of beta training is that it
leads to the functional separation of the
limbic and the thalamic systems, giving two
centers of control, instead of one.
Separating the functions of emotionality
from rationality frees the rational activities
to be more fully rational, rather than being
covertly driven by emotional factors.

SAVING THE WORLD BY
CONVERTING HOMO-LIMBUS
TO HOMO-THALAMUS

So here is the recipe for “saving” the human
race. As a species we are dominated still by
the limbic brain. By using brainwave biofeed-
back in ways we have already discovered,
and will probably develop very much further,
the human race can be converted from
homo-limbus to homo-thalamus. Reversing
the dominance of the limbic system to give
us as a species two centers of action rather
than totally linked emotional and rational
centers will allow humankind to finally
emerge into its full evolutionary potential —
quite an idea!

As usual, the arts have previsioned this. To
use a currently popular image, remember the
good Mr. Spock of Star Trek fame. At one
time the Vulcans were subject to wars and all
the greed, hatred and general nastiness of the
human species. But then, by a process which
is never explained in the series, the Vulcans
evolved into entirely rational, peace-loving,
unemotional beings. Now of course I am not
proposing that we become mere unemotional
intellects. It would diminish humankind and
is also quite impossible because of our biolo-
gy. But I am proposing that we do stand at
the threshold of a future which could be rad-
ically different, and better than, our past.

It is my argument here that the world does
need freeing from the effects of the irrational,
over-emotionally reactive primitive reptilian
brain. For evidence, look at the poverty,
homelessness, crime, violence, murder,
abuse and addiction that surround us. Below,
I will attempt to relate these evils to my the-
sis and develop and add to it further, but for
now I shall resume my own story.

TRAINING EXPERIENCES, FIRST
ORIENTATION: SIT DOWN, EYES
OPEN, MAKE IT GO!

The EEG Spectrum system now has three

feedback types: the original visual and
auditory “Pac-man” game, where Pac-man
lights up and moves, emitting a beep at reg-
ular intervals, when the client is in state;
the traditional biofeedback display of “box-
lights” where three boxes of different colors
change in size according to the EEG ampli-
tudes in the frequency bands they represent
(theta, low beta, high beta), also with the
Pac-man style audio beep; and a new kines-
thetic feedback which I have not yet tried,
but which appears very promising. My first
session was with Pac-man. I found the
activity of Pac-man distracted me from get-
ting into state properly. I have never liked
video games and have almost never played
them. I also noticed that it was much easier
to produce large amplitude beta spindles
with eyes closed rather than open, using
just the beep as feedback, a fact I found
puzzling at first.

Beta training should be done
eyes closed, like alpha.

I then tried using the boxlights. In princi-
ple, the three boxlights ought to be very
efficient for training, because they present
proportional, amplitude-related informa-
tion relating to all three frequency bands
under training. I hated them! Now here
was a deep paradox. Both my scientific
training and my trainer told me that this
was THE feedback display of choice—it
gives the most information, so it ought to
be best, right? For me—wrong! It clearly
was even more inhibitory than Pac-man. By
this stage too, about four sessions into the
training regime, I was additionally using
the BrainTracer at home, which only has
audio feedback, and 1 was doing very well
in producing larger amplitude beta, with
eyes closed, listening to the tones (more
below on the BrainTracer system).

FEEDBACK FOR BETA
SYNCHRONY: MAKE IT SIMPLE

Then the truth dawned on me. This kind of
complex visual feedback is, I suspect, based
on an incorrect paradigm for beta training.
If the brain is processing complex visual
information then the EEG output will be
desynchronised, representing the occur-
rence of the processing of the feedback sig-
nal. Yet what is wanted to increase beta
amplitude in the training situation is syn-
chronised beta, because only by producing
synchronisation of the outputs of neu-
ronal populations does one get those nice
big beta spindles! So to get big beta one
should reduce the processing demand on
the brain, not increase it. In this way,
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INTRODUCING....the "XCELRS8R II"

A QUANTUM LEAP in Neurotechnology from the leader in advanced L/S systems, Mind Gear™, Inc.

The XCELRSR II (pronounced accelerator two) is the WORLD'S 15t portable Light & Sound (L&S)
System that connects directly to a personal computer, providing functions and features previously
unavailable on any machine!!! With the built-in RS-232 serial port
interface, users can upload, download, create & edit L.&S sessions from
the PC to the XCELRSR II. Users can graph any L&S programs showing
frequency vs. time and the phasing of the stimulation thereby allowing
them to "SEE" what's happening at any time during a L&S program.
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Another important feature is the possibility of REAL time control of the XCELRSR I1 by the PC.
This can lead to L&S sessions that are based on the real time brain wave activity of the wuser!! In
short, a true EEG-Biofeedback L&S System that can utilize the most powerful EEG equipment
available today. Additional benefits include having a vast library of L&S programs that can be
stored and available on disk, allowing users to exchange custom L&S sessions on disk either via
modem or by mail. Your L/S system will NEVER become obsolete since you can stay up-to-date with
the latest protocols by simply downloading new programming from any DOS or Windows based PC.

Exciting future possibilities include "LINKING" the XCELRSR IIto CD-ROM disks specifically made
to incorporate L&S signals synched precisely to the music or message providing the "ULTIMATE"
Learning experience!

The XCELRSR I includes all the features now found in our best selling PR-2X plus:

* 25 new L&S sessions based on well documented professional protocols, for a total of 55 built-in
Programs with the ability to store up to 10 more custom sessions.

* New "top of the line" digital headphones.

* All XCELRSR 1II Systems packaged in a custom Attaché type carrying case.

* Everything necessary to connect to any DOS or Windows based computer system.

* A 3 1/2" Disk containing all the DOS and WINDOWS Software necessary for wuploading,
downloading, creating, editing and graphing any L&S sessions.
Note we are also developing software for the Macintosh Operating System.

* All this for the affordable price of only $349.95 or TRADE-IN your old
L&S system for an even better DEAL!!! For details or more info contact:

Mind Gear™, Inc.

9424 Mercantile dr.

Mentor, OH 44060
e-mail: mindgear@aol.com

Orders: 800-525-MIND Voice: 216-354-5159 FAX: 216-354-8790



EEG BIOFEEDBACK TRAINING FOR PROFESSIONALS

EEG Spectrum is the largest and most experienced EEG Biofeedback clinical service delivery

organization in the world. Drawing on our unique mix of clinical, technical and scientific

experience and from a vast database of 20,000 EEG biofeedback sessions conducted at our home

office, we have trained hundreds of professionals since 1990, many of whom are now
duplicating our clinical and commercial success.

FOR PRACTITIONERS AND RESEARCHERS
WHO WORK IN THE FOLLOWING AREAS:

* ADD/ADHD * Migraines, Headaches & Chronic Pain =
* Specific Learning Disabilities * Depression, Anxiety & Panic Attacks
* Conduct Disorders * Bipolar Disorder ; :
* Sleep Disorders * Bruxism
* PMS * Prenatal Substance Exposure
* Stroke * Tourette Syndrome
* Epilepsy * Post Traumatic Stress Disorder
* Traumatic Brain Injury *  Addictive Behavior
SECTION SUBJECT DURATION COST
A Neurophysiology and EEG Electronic Principles 1 Day $200.00*

B EEG Biofeedback Theory & Practice - Beta/SMR Protocols 3 Days $595.00*
C Alpha/Theta Protocols 1 Day $200.00*

*$50 Discount per section applied if more than one course is taken concurrently.

LOCATION SECTION DATE
Encino, California B,C&A - Feb 9-13, 1995
Mexico City, Mexico B&C Feb '23—267 1995
Cleveland, Ohio A,B&C Mar 23-27, 1995
Encino, California A, B&C Apr 6-10, 1995 |
‘Honolulu, Hawaii B&C Apr 21-24, 1995
Chicago, Illinois B&C May 19-22, 1995

Faculty: Siegfried Othmer, Ph.D.; Susan Othmer, BCIAC; M. Barry Stermah'; Ph.D,ﬁ;;_

Nancy White, Ph.D.; Julian Isaacs, Ph.D.
TO ENROLL, CALL EEG SPECTRUM AT 1-800-789-3456
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beta is much more like alpha training.
Beta spindles are a symptom of a lack of
processing, not of vigorous processing.
Thus the feedback system should not be
visual, nor should it impose heavy pro-
cessing demands. And beta training
should be done eyes closed, like alpha.

Now let’s immediately qualify this: if the
trainee can’t stay awake or attentionally
focused with eyes closed, then they have to
do training eyes open, whether or not the
feedback signal is visual in nature. And this
may be particularly true for ADD and ADHD
populations, which are chronically under-
aroused (an aside—could we produce an
audio stream which sustains arousal and
embed audio feedback into it for these
groups?). Also, perhaps beta training would
generalise to “real life” better if later beta
training sessions were conducted eyes
open—an eminently testable hypothesis.
Regarding other feedback modalities, as of
this writing, the development team at EEG
Spectrum is very excited about the very
promising preliminary results they are
obtaining in using a kinesthetic feedback
device. This is exactly the kind of feedback
my hypotheses based on my own experi-
ences would predict as best for beta training.

As soon as | really attended to
the task, | found myself going
info france.

But early in my training, with eyes both
closed and open, my prior training in self
hypnosis worked against me. As soon as 1
really attended to the task, I found myself
going into trance. I have taught many
classes on altered states to university stu-
dents and have always used hypnosis as a
very handy tool to demonstrate altered
states to students in class. The result was
some personal facility with self hypnosis. At
first I found myself instinctually slipping
into trance—not the right thing to do! So I
corrected this tendency and dutifully
attended to the visual feedback. This was a
horribly frustrating experience. I then
closed my eyes during training, which great-
ly increased my ability to produce beta and
was a much more comfortable experience. It
also allowed me to attend to my inner state
much more easily, even though eyes closed
training produces more theta output.

BETA TRAINING AS “CONCEN-
TRATIVE MEDITATION WITH
FEEDBACK"?

My train of reasoning about feedback sys-
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tems led me to appreciate much more deeply
how extraordinarily unique the synchro-
nised beta state is. Normally, we never get
feedback of our brainwave state, except if we
are meditating or doing some other highly
introspective exercise where, with enough
practice and tuition, subjective correlates of
brain state can sometimes enter conscious-
ness (see James Hardt's contribution to the
last issue of Megabrain Report for an excel-
lent description of subjective correlates of
high amplitude alpha production).

In everyday life, there is almost no situation
under which we would normally, without
EEG feedback, produce large beta spindles.
Usually, either we are relaxing, with eyes
closed, most of us producing alpha, or else
we are attending to some task (with periods
of relaxation and of inattention too), pro-
ducing desynchronised beta. Beta spindles,
i.e. synchronized beta, would never be rein-
forced in ordinary life. With one exception:
in concentrative meditation, the intention
seems to be similar to the instructions
given to the beta trainee—"attend exclu-
sively to this signal”—as if beta feedback
training were literally training in attention-
al control, pure and simple. I therefore
wondered, is concentrative meditation real-
ly a concealed beta training situation? Is
beta training “concentrative meditation
with feedback”?

This thought led me to adopt a different
training strategy. At first I had accepted the
instruction to attend to the external feed-
back and simply “make it go”. That was a
familiar orientation even if the results, with
eyes open, were very frustrating, I was used
to the “passive volition” technique from my
prior alpha training, where to get really
good results you have to surrender even the
desire to be successful. 1 have used other
forms of biofeedback and found them fairly
easy to master too. So I was not really com-
plaining about the difficulty of beta training.

When it struck me that maybe beta training
is “concentrative meditation with feed-
back”, I played with that orientation for
quite a while. I attended to some inner
somatic signal, such as the sensations from
my diaphragm, or the feeling of my breath
in my nostrils. I surrendered to the process,
adopted a passive volition attitude and
relaxed my body as much as possible. This
seemed to work quite well, certainly much
better than open-eyed attention to the
video display.

4

Perhaps “mental muscle
development follows the “no
pain, no gain” law.

I found that I got fatigued at doing the beta
training much more easily during the first
few sessions of my training than during the
later sessions—although even towards the
end I could still find it fatiguing. What
interests me is whether the fatigue was a
result of unnecessary effort (i.e. using the
wrong technique), or whether the fatigue is
intrinsic to the beta training situation.
Perhaps “mental muscle” development fol-
lows the “no pain, no gain” law—which 1
have always believed. More of this later,
because this theme is relevant to the whole
of the “passive driving” part of psychotech-
nology including light and sound devices.

LEARNING TO ENERGIZE MY
BRAIN

To my great surprise, around session 12 in
the training process, I found that I still got
good results when I lapsed into daydream-
ing. This shouldn’t be so! What was going
on? Isn’t this “attention training”? On clos-
er reflection I realised that even in my day-
dreaming state, part of me was still attend-
ing to the audio feedback signal. But I was
also clearly getting into an altered state of
some sort, because at the end of sessions, it
would take me time to reassemble my nor-
mal self and get back into the ordinary
world. Very strange. I then dropped the
“concentrative meditation” orientation and
just hunted for states that seemed to work,
irrespective of my theoretical orientations.

By the end of my training
process, my peak beta was
about two and a half times
greater than the amplitude at
the start.

By now, certain sensations and states seemed
to regularly accompany success in beta pro-
duction. My good beta was increasing in
amplitude and the theta was slowly declin-
ing. By the end of my training process, my
peak beta was about two and a half times
greater than the amplitude at the start, and 1
can still produce high beta amplitudes in the
feedback situation. 1 therefore do not agree
with those colleagues, like Barry Sterman,
who state that beta training does not
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increase beta amplitudes. In my (uncon-
trolled) case it clearly did.

The best strategy to reliably
“switch on” beta was to get
very 7uiei internally (to inhibit

theta) and to imagine myself

“energising” my brain,

The theta—ah, there’s a different story, and
a cautionary, but instructive tale, of which
more later. But theta did decline steeply by
the completion of my training. I was also
starting to notice effects of the training out-
side the training sessions, effects I liked. 1
am quite good at biofeedback generally, so
that by now I could fairly easily and reliably
“switch on” beta. By about session 12 or so
I had found that seemingly the best strategy
was to get very “quiet” internally (to inhibit
theta) and to imagine myself “energising”
my brain, specially that part of it under the
EEG scalp electrode.

The “energisation” produced a specific, if
somewhat indescribable sensation. Like
other trainees I got a slight sensation of
warmth and of tingling in the area of the
scalp electrode. Then it struck me—if I was
increasing the metabolic rate of my brain, it
would probably cause greater blood flow,
opening of blood vessels and increase in
scalp temperature. These would cause the
tingling and warmth sensations. So in some
later sessions at home I monitored the scalp
temperature near the electrode and found it
did increase by 1.5 to 2 degrees or so dur-
ing a 45 minute beta training session.

LONG TERM EFFECTS OF BETA
TRAINING ARE NOT THE SAME
AS IN-STATE TRAINING
EXPERIENCES

I found that my experiences in the beta
training sessions were not the same as the
subsequent effects on my state outside of
the training session, except for the “Mr.
Beta-head” incident detailed below. 1
believe this to be a crucial point to grasp. If
we are training the thalamus and reticular
activating system to do this very peculiar
task—produce beta spindles to order, inde-
pendent of the limbic system, rather than
producing a “normal” desynchronised
EEG—then we should not expect that the
training state experiences be similar to the
desynchronised states encountered outside
of the training situation. Because although
the thalamic system generalises the ability

it learns in beta training to use in ordinary
life, the requirement for synchronised beta
in ordinary life is non-existent.

Thus I do not think that we should view the
beta training state itself as an attention
training exercise. Doing beta training cer-
tainly improves attention, but the state 1
found most effective was not a “narrow
focus” highly pointed attentional state
focused on the feedback signal. The key
state seemed to be internally “quiet” (reduc-
ing theta), but “energised” in the sense of
“holding an intention to activate the feed-
back tone”, while at the same time relaxing
and surrendering any striving. In my case 1
even found that 1 could drift into reverie
and still activate the feedback tone. 1 sus-
pect that there may be an inbuilt “fatigue
factor” associated with every particular
strategy, so that shifting from strategy to
strategy (e.g from “feel your diaphragm” to
“warm and energise the top of your head”)
improves performance by reducing bore-
dom and “freshening” the task.

Beta training shifted the felf
Zualily of my attention from

eing somewhat “warm and
fuzzy” to being “cleaner”,
“emptier” and “quieter” and |
noticed a much steadier and
rock-solid quality to my atten-

fion.

I did not find the complete specification of
a “best” beta state, but my preferred one
was an altered state of inwardly centered
attention, with attention only peripherally
placed on the feedback tone.

EFFECTS OF BETA TRAINING:
“THALAMO-MAN" EMERGES

What did I notice as effects of the beta
training? First, my conscious state definite-
ly became “cleaner”. This sounds strange,
but the experience was of a shift in the felt
quality of my attention from being some-
what “warm and fuzzy” to being “cleaner”,
“emptier” and “quieter”. Prior to the train-
ing, although I could not consciously expe-
rience the content of the information car-
ried by the limbic inputs into my cortex
(represented by my excess theta), the lim-
bic inputs nevertheless contributed an
informationally “noisy” background to con-
sciousness. This became quieter with the
suppression of theta.

I also clearly noticed that my hypnagogic
state, with which I had become very famil-
iar in performing research investigating
twilight states (see my article in
MEGABRAIN REPORT, Vol. 2, No. 3,
“Julian’s Adventures in Thetaland”) had
been inhibited by my training. I now
slipped directly into sleep, with no con-
sciousness of having drifted through the
theta state on the way to sleep.

My girlfriend, who is a psychologist and a
very acute sensitive, immediately noticed
the difference in my attention and liked its
“cleaner” quality. In addition, I noticed a
much steadier and rock-solid quality to my
attention. Now I could really pay attention
to something, if I chose. I found that once
again I could perform extended chains of
mental arithmetic, effortlessly. My visual
imagination improved too, and 1 found I
could hold visual images stably for much
longer periods of time. My short term mem-
ory had improved, but so had my long term
memory. I felt more energy and motivation.
1 felt much clearer generally, but also my
mood states were much better. I felt happi-
er, more confident, less prone to cata-
strophisation and much more stress-hardy.

An example. Normally, physical danger
frightens me a lot and tends to incapacitate
me. One night, actually while attending the
EEG Spectrum training in Encino after com-
pleting the majority of my beta training ses-
sions, I was returning from the South of LA
at 11.30pm to Encino, after attending a
business meeting. I was driving my girl-
friend’s car, not having checked it before
our trip south. Right on the offramp at the
intersection of highways 450 and 101 a
front tire blew out at 55 mph! I had no
choice but to veer the car to the leftmost
lane (luckily an unused extra lane), which I
did successfully. Usually, an event of this
sort would have reduced me to near-panic.
But not this time. I got out, surveyed the
tire (luckily no other damage), calmly got
out the spare, and within inches of the roar-
ing traffic to my right I changed the tire, put
the old one and tools away, and continued
my journey to the hotel, without even feel-
ing nervous, just a gentle sense of achieve-
ment. If that’s placebo, give me more!

To my suprise, I also found physical effects
of beta training. I felt generally fitter, but
also my coordination improved dramatical-
ly. For example, I found out by chance that
I could now swat flies with my hands,
something I had always been too slow to do
before. Not, perhaps, the major selling
point for beta training, but a very intruiging
and suggestive pointer to applications of
beta training for sports, musicianship—in
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fact any high level physical skills and physi-
cal skills remediation.

Later in my training I tried different elec-
trode placements. I seemed to find that
right hemisphere placements increased my
ability to handle and direct subtle energy. 1
have been interested in parapsychology
since the mid 70s and have done research
in the area of psychokinesis. 1 found that
with my new-found stable attention and
intentional states, I could direct subtle
energy much more readily. My “cleaner”
attentional field seemed to help my ESP
ability because of the reduction of internal
“noise” (ESP is a very small signal, so signal
to noise ratios are important).

Beta training greatly
improved our sex life. The sta-
ble attention to sexual
processes seemed to make
sensations clearer and more
infense. . . .

Partly because of my improved attentional
control, and partly because of my improved
subtle energy control, my girlfriend and 1
found that my beta training greatly
improved our sex life! The stable attention
to sexual processes seemed to make sensa-
tions clearer and more intense, better subtle
energy control allowed deeper levels of
energetic and body-image merging. So I
would recommend beta training for anyone
interested in improving their sex life!

After using a left prefrontal placement a
couple of times, I noticed that I would
wake up planning my next projects—the
frontal lobes are supposed to be concerned
with planning action, but I prefer to believe
that this was a case of my exhibiting place-
bo, or “doctrinal compliance”, since 1 knew
this ahead of time.

As | whizzed over the bridge
af top speed immediate
after the session with a devil-
ish gleam in my eye | sudden-
ly realised that | was in racing-
driver mode. . . .

Now, a couple of minor “downsides” and
some quick commentary on the use of the
BrainTracer. About two thirds of the way
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through my beta training, I noticed that I
was waking up early in the morning, and
sometimes I had trouble getting to sleep at
night. I cannot ascribe this unequivocally to
beta training because I have had instabili-
ties in my sleep pattern for several years.
Other neurofeedback colleagues have
noticed the same effect with some clients. 1
also noticed, late in the training and with
some amusement, that the beta training was
making me slightly manic right after the
session. I remember one great session
where afterwards I had to drive to an
appointment over the Richmond Bridge
crossing the San Francisco Bay. As I
whizzed over the bridge at top speed imme-
diately after the session with a devilish
gleam in my eye, enjoying the excitement
of overtaking everything in front of me, I
suddenly realised that I was in racing-driver
mode and should try to slow down a bit!

It did seem that I might be becoming over-
aroused, neurologically speaking, so I
added in some SMR (sensory motor
rhythm) training sessions late in the train-
ing process. This is a common strategy if
the level of stimulation from the beta
enhancement seems to be producing unde-
sirable side effects.

| was temporarily “Mr. Beta-
head” and felt decidedly

weird, somewhat like a robot.

I also had a beta training “accident” that
was interesting. During one session I made
a supreme (passive volitional) effort to get
into a beta training state of extreme focus,
and succeeded rather too well in doing so. I
had used an autohypnotic technique to
“lock” myself into beta, getting very high
scores. 1 found that indeed I had involun-
tarily locked myself into beta. I was tem-
porarily “Mr. Beta-head” and felt decidedly
weird, somewhat like a robot, with a very
unpleasant, “hard”, forced, compulsive
quality of attention that I could not shift
out of. It took going to a hotspring and
relaxing deeply for a day and a half to
“unlock” this state. My girlfriend and 1
joked thereafter about whether she should
“date a beta-head” or not! It taught me a
lesson not to lock myself into the beta
training state that I had adopted. More
importantly, it suggested even more strong-
ly that states suitable for training are not
necessarily desirable for “real life” and that
the training state is not the desired end
product of beta training.

USING THE BRAINTRACER FOR
BETA TRAINING

The Braintracer, which I reviewed in
MEGABRAIN REPORT Vol 2, No.3, is an
inexpensive two channel IBM computer
based EEG. It has an audio output through
a Sound Blaster card and can be used to
train two, but not three, independent EEG
frequencies. Since my high beta was already
low, I used the Braintracer to inhibit theta
and enhance low frequency beta. I set the
audio feedback options so that one feed-
back channel would sound a high pitched
note if I produced beta above the threshold
and the other feedback channel would
sound a low pitched note if my theta was
under a certain threshold. That way my
task was to get the device to produce both
tones simultaneously. I set the thresholds
so I got the combined feedback about 50%
of the time. I could lie down on my own
bed and deeply relax to train with the
Braintracer and found it very pleasant to
work with.

TECH TALK (Non-tech readers may skip
this section). I used a set of electrodes from
the “Electrode Store” (phone number
below) because the standard electrodes
accompanying the Braintracer are useless
for placements on the scalp. Again, 1 used
mainly Cz, C3 and C4 placements, some-
times monitoring two EEG channels (both
left and right central areas), but mostly
using a single EEG channel for Cz. One
problem with the Braintracer is that unlike
the EEG Spectrum system it uses the fast
Fourier transform (FFT) technique for
analysing the frequency components of the
EEG. This gives much superior filter slope
(sharpness of separation of similar frequen-
cy signals) and allows single Hertz bands of
frequencies to be trained (e.g. you could
train just 14 Hz), but the price is that the
response has to be much slower. Since the
lowest frequency submitted for FFT analy-
sis is 1 Hz and 1/4 of the wave has to be
analysed, the speediest response with an
infinitely fast computer is 1/4 of a second.
Allow some time for a real computer to per-
form and the response time is around 330
milliseconds (this with a 25 Mhz 386—
faster with faster host systems). But this is
ok if you are already quite good at beta pro-
duction, because the spindles can last for
appreciable fractions of a second. If the
Braintracer manufacturer cut off the low
frequency response at 3 Hz the feedback
latency time would be much less. I used the
same 4- 7 Hz inhibition frequencies and 15-
18 Hz enhancement frequencies as the EEG
Spectrum system.

The Braintracer allowed me to explore
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some very paradoxical regions of EEG
training. I found that I could start out hav-
ing a hard time making my 50% score, then
drift off to sleep for 15 minutes, reawaken
and find that 1 had very significantly
improved my ability to score—well above
50%—and could continue my training at
this higher level of performance. Is this
subliminal EEG training? Of course during
the light sleep period, my theta would
greatly increase in amplitude, as is normal
for first stage sleep, and 1 suppose my sleep
spindles at 15-Hz and above were being
reinforced. Anyway, it felt like a pleasant
way to add to my more formal training and
perhaps suggests that really releasing the
striving to succeeed can assist in training,
as per Les Fehmi’s dictum “if something’s
worth doing, it’s worth learning to do it
effortlessly”.

SATANIC WILES AND THE REAP-
PEARANCE OF “LIMBO-MAN”,
BUT THERE IS HOPE!

So it was that for several months after com-
pleting my relatively short course of beta
training I enjoyed the many benefits of the
process. I was conscious of reacting very
much less extremely to stressful situations.

American.
Biotec

Corporation
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And thus it occured that I became a convert
to the Church of Brainwave Training.
However, Satan, in the form of unremitting
stress, and lack of further training, lay in
wait for me.

1 had embarked on the development of the
Breathwork Explorer, a breath feedback
device now sold by Tools For Exploration,
and as the pressure from that project
relentlessly mounted, together with other
deadlines, I found myself once again slip-
ping back into the bad old ways of limbo-
man. The stress was such that I used med-
ications to help me sleep, and I felt extraor-
dinarily driven. The result was the gradual
“re-clouding” of my consciousness. My
theta has now reappeared, nearly to its
original amplitude. My consciousness is not
quite as bad as it was, but gone is the pris-
tine quality it attained at the height of my
beta training. Clearly I ended my training
too soon.

The Othmers and other practitioners
emphasize that the training has to be done
for long enough for it to “stick”, and my 15
sessions on their equipment and 15 on the
BrainTracer were clearly not enough.
However I do not feel downhearted about
this because I will restart my beta training.

Already, using the Braintracer for a couple
of sessions to inhibit theta, I can feel the
difference. Looking at my EEG, it’s the
theta which has re-emerged, my beta ampli-
tudes are nearly the same as at the end of
my previous training.

So much for my journey. Now let’s look at
the broader implications. Saving the whole
world is a big job, so let’s first look at how
some of America’s major problems might be
assisted by neurofeedback.

TO BE CONTINUED . . .

(Part 2, in which Dr. Isaacs discusses the
social and political implications and poten-
tials of neurofeedback, the use of neuro-
feedback for education, peak performance,
cognition enhancement and “waking up,”
the creation of “mind spas” and the role of
the FDA, will appear in the next issue of
Megabrain Report)

Julian Isaacs can be reached on Internet
(ji@crl.com) or Compuserve
(#72237,1131) or at

EEG Spectrum, Suite #205, 21

Tamal Vista Blvd, Corte Madera, CA 94925.
The Electrode Store (800) 537-1093
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JOIN MicHAEL HuTcHISON IN

SANTA FE, NEw Mexico

MEGABRAIN
u INTENSIVE

for the start of a new series of experiential workshops/Megabrain Infensives
featuring the latest sound, light, EEG and other mind-technology.

* Friday/Saturday/Sunday, Feb, 17-19, 1995

or Friday/Saturday/Sunday, March 24-26, 1995

h Santa Fe, New Mexico

Other workshops will be held throughout 1995

Details will be published in upcoming issues of Megabrain Report.
Participation is limited to 15 persons.
Contact us for more information:
213-258-6060 or fax 213-258-8580 or write:
Megabrain Workshops
Box 65676
Los Angeles, CA 90065
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EEG BIOFEEDBACK TRAINING:

A JOURNEY TOWARD
PERSONAL AUTONOMY

1) EEG BIOFEEDBACK: MEDICINE, THERAPY, OR
LEARNING?

There are three emerging trends within the field of EEG
biofeedback. One branch is trying to gain legitimacy by prov-
ing itself within the terms of the traditional medical model.
The second is focused on education: training the brain for
enhanced performance. The third finds its roots in truly per-
son-centered psychotherapy, with all its intrinsic complexity,
and with the goal of a heightened sense of self and of personal
autonomy.

The field of EEG biofeedback got its start with Joe Kamiya,
who was examining the physiological correlates of different
states of consciousness. But the field continued, in its modest
way, with a change of emphasis to disabilities: epilepsy and
Attention Deficit Disorder (ADHD). These conditions are
medically managed, and therefore the claims of biofeedback
are being subjected to criteria more appropriate to medical
interventions.

Some practitioners in the field came to realize that the tech-
niques of EEG biofeedback had much to offer people who did
not meet clinical criteria for any mental disorders. Mental
capabilities could be augmented with the training in people
who were manifestly quite competent. To this kind of train-
ing an education model is more appropriate. The association
with medically recognized conditions is not particularly help-
ful in these applications, and in fact may even be somewhat
detrimental, given the dust that may be thrown up by the
invasion of EEG biofeedback into the mental health domains.
Power is not usually relinquished passively.

In support of psychotherapy, biofeedback is creating major
tectonic shifts in the very areas which are most resistant to
such ministrations: severe alcoholism, Post-Traumatic Stress
Disorder (PTSD), and Multiple Personality Disorder (MPD).
When the cases of severe alcoholism are looked at collective-
ly, it appears that these are highly correlated with early trau-
ma, such as child abuse. The same is true of MPD. EEG
biofeedback is opening up opportunities of major reconstruc-
tion on the consequences of early trauma suffered by many
children. This opportunity remains even late in life. Exciting
as this field is, we will not dwell on it further in this article,
and only mention it for completeness.
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2) EEG BIOFEEDBACK: THE BETTER MEDICINE?

New insights are accepted most readily when they add incre-
mentally to our understanding and our belief system—
enough novelty to arouse curiosity and interest; not too much
to threaten what we already believe. For this reason, the use
of EEG biofeedback for mental disorders would probably best
be defended by analogy to medical approaches—if that were
possible. But controversy roils. Many feel that biofeedback
will always be unfairly judged when it is seen from the per-
spective of the medical model. Others believe that the defense
must be made on that turf in order to persuade those who
need persuading, regardless of whether that places the tech-
nique at a disadvantage.

According to the dictates of convention, the efficacy of
biofeedback must be proved in controlled studies with
respect to each individual disorder. These disorders are treat-
ed as if they were all independent; proof for one says nothing
about the other. Moreover, since EEG biofeedback is a physi-
ologically based tool, it is argued that results must be proved
with a physiologically based measure. It is not enough to get
clinical results; we must also see change in the EEG. And
there must be a unique relationship of protocol to disorder;
preferably a single, unique protocol for each.

It may almost be said that when the brain is not
well, it does not pay attention well.

According to the medical model, a person must meet “clinical
diagnostic criteria” to legitimize use of the biofeedback “tool”.
Since the tool uses the EEG, there must be an observable
“deficiency” in the EEG, correlated with the disorder, which is
to be remedied. And the technique must in fact remediate that
deficiency in the EEG before legitimacy of the technique can
be accepted. Even if this strategy could be defended on its own
narrow ground, and even if it resulted in the acceptance of
EEG training by the dominant medically oriented culture, it
confuses the essence of what biofeedback is about, and severe-
ly undervalues the technique in terms of its range of applica-
tion. It perpetuates the patriarchal [authoritarian? hierarchi-
cal? priestly? heirophantic?] medical paradigm in which the
repository of essential wisdom lies within the EEG or CAT
scan or PET image, as interpreted by its elect acolytes, leaving
the patient the tyrannized victim of yet another procedure. A
single piece of hard data overrides the patient’s own experi-
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ence, behavior, and performance as having little or no import.
By being even more effective than prior modalities, EEG train-
ing enhances the opportunity for health professionals to arro-
gate to themselves even more power over the individual.

It is increasingly recognized that the disease model of mental
disorders has significant shortcomings. Disorder is inherently
disorderly. Disorders are not easily compartmentalized by
binary criteria: you have it or you don’t; you are or you aren’t.
These conditions are measured on a continuum, with a some-
what arbitrary line drawn at the point where a person deviates
too far from the norm. Every individual fluctuates over time,
which makes divisions even more arbitrary and uncertain.
These complications are particularly apparent in the case of
Attention Deficit Disorder. One of the tools used to assess attention
deficits is the computerized continuous performance test. On such
tests, variability is one of the most consistent indicators of a prob-
lem! This variability may be said to have a fractal property, in that it
is similar on all time scales used to look at it. We also find that
clean, single diagnoses are rare, particular in the case of attention
problems. Children meeting criteria for Attention Deficit
Hyperactivity Disorder are likely to also have Oppositional-Defiant
Disorder (60%), anxiety disorders, depressive disorders, or Conduct
Disorder (Biederman [1992]). This does not even consider milder
conditions such as dysthymia (chronic, mild depression), specific
sensory processing problems, sleep disorders, elimination disorders,
teeth grinding, and Tourette Syndrome. With such a high degree of
overlap of different disorders, is it not more correct to regard ADHD
as intrinsically heterogeneous? Such heterogeneity poses a problem
to the disease model. We would like to shift the spotlight to the
word Disorder as being the central descriptor, and one which gov-
erns our thoughts with respect to remediation.

The heterogeneity posited above does not even deal with other neu-
rological conditions that also have attention deficits among their
symptoms, such as traumatic brain injury, birth injury, ischemic
attacks in the elderly, chronic fatigue syndrome, and the conse-
quences of immune dysfunction in women with silicone breast
implants. In fact, many disorders of interest to psychologists and
psychiatrists involve attention problems. It may almost be said that
when the brain is not well, it does not pay attention well. We have
found that EEG biofeedback training is helpful generally with atten-
tion problems, even when they are traceable to organic conditions
such as these. ,

3) EEG BIOFEEDBACK: SELF-REGULATION
TRAINING

A larger and more fitting perspective for EEG biofeedback starts
with consideration of the healthy brain, one which has the versatility
to modulate arousal states and attentional styles as the immediate
situation requires. The competent brain must be able to navigate at
will all the way from high-vigilance states to restful respites, and
from narrowly focused activity to broad and inclusive focus. In the
disordered brain, this ability is diminished to some degree, or brain
function is compromised by discontinuities in cortical processing, or
breakdowns in intra-cortical communications.

The EEG reflects first and foremost the state of arousal in which the
individual finds himself. EEG biofeedback training, by favoring spe-
cific frequency bands, can “move” a person to a different arousal
state in the general case, provided that the person is willing merely
to “try to train”.

Clients are liberated from dependency on all
types of medication which modulate arousal
including anti-depressants, stimulants, sleep
medications, pain medications, anti-anxiety
medications and alcohol.

Moving a person to a different physiological state may benefit him in
terms of the experiences he may have in that state, or in terms of an
enhanced ability to navigate among different physiological states
autonomously. Also, exercising the ability to maintain a particular
state tends to reinforce and stabilize the mechanisms by which vari-
ous states are maintained. These abilities need have little to do with
pathology. In fact, these abilities are greater, and can perhaps be
enhanced even more, in the more mentally competent person.

Whether someone derives benefit from the training therefore has lit-
tle to do with any traditional diagnostic categories of mental disor-
ders. The training accomplishes three essential tasks, in our view
(for which a case will be made in what follows):

1) It enhances the ability of the individual to access and maintain
different states of physiological arousal; 2) it enhances and sup-
ports the mechanisms by which the brain manages cortical hyperex-
citability; 3) it reinforces equilibrium states, i.e. homeostasis.

With respect to the first, EEG biofeedback training enables remedia-
tion of disorders of arousal such as anxiety and depression; pro-
motes entry into diminished arousal states of alpha and theta; and
increases the inventory of attentional states (from narrow to broad
focus). EEG training makes a unique contribution here, insofar as
traditional biofeedback approaches have tended to address mainly
conditions of overarousal and adverse stress reactions such as anxi-
ety, hypervigilance, and panic disorders (all typically lumped under
the rubric of “stress management”). EEG training also addresses
conditions of underarousal such as genetically based (endogenous)
depression and that which results from trauma (reactive depression)
with equal facility. The efficacy for ADHD can also be seen in terms
of remediation of an underarousal condition.

With respect to enhancement of stability conditions (2), we can
identify several “degrees” of instability for our purposes: In the most
extreme case, EEG training stabilizes the brain against chaotic
excursions into pathological states such as seizures, rages, and
migraines. Secondarily, it stabilizes the brain against more minor
excursions which manifest themselves in such phenomena as temper
tantrums, night terrors, vertigo, sub-clinical seizures, ordinary
headaches, motor and vocal tics, obsessive-compulsive behaviors,
episodic dyscontrol (out-of-control behavior such as rages), panic
attacks, bipolar disorder, and PMS. Thirdly, it stabilizes the brain
against the even lesser disruptions and discontinuities of cortical
function which manifest in disturbances of attentional mechanisms,
of sequential and parallel processing, of visual and auditory process-
ing and memory, of other specific learning disabilities, and of the
normal sequence of sleep stages.

With respect to reinforcing homeostasis (3), the training achieves
normalization of the pain threshold, normalization of appetite, and
normalization of the blood glucose level. The stabilization of arousal
level already discussed in (1) above can also be viewed as a return to
homeostasis. The best evidence of the power of this tool may be seen
in the fact that clients are liberated from dependency on all types of
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medication which modulate arousal,
including anti-depressants, stimulants,
sleep medications, pain medications, and
anti-anxiety medications, including those
we select ourselves, such as alcohol.

When EEG biofeedback is tried
by the mentally competent
person, he augments his men-
fal skills and is range of con-
trol further. Biofeedback, at its
best, is empowerment of the
individual

When EEG biofeedback is tried by the
mentally competent person, he augments
his natural mental skills and his range of
control further. What is this worth? That is
not for us to say, but we can provide infor-
mation about choices to the person train-
ing, and let him make that decision.
Biofeedback, at its best, is empowerment of
the individual. We are simply the agency of
that empowerment.

An analogy may be useful here: When
Klaus Tennstedt was first offered the
opportunity to conduct the Vienna
Philharmonic, he was asked by a reporter:
“I guess you won’t have to rehearse very
much with the Philharmonic?” “On the
contrary”, came the reply, “with that
instrument at my disposal, just think of the
possibility of refinement, of nuance, that is
not possible with ordinary orchestras. We
will rehearse more, not less.” Thus with
EEG biofeedback.

EEG biofeedback training, when done well,
takes into account the heterogeneity of the
candidate population and adjusts the train-
ing appropriately. In the case of all general-
ized diagnoses such as depression or
ADHD, we must assess who the person is
who has been so diagnosed, and we must
characterize the individual in terms of pat-
terns of physiological arousal and atten-
tional style. We must know his family and
genetic history, and any history of trauma.
Out of all this comes a preferred starting
training protocol. This initial approach is
tried during the intake session. We then
teach the individual to observe himself so
that he can be a witness to the impending
changes. At the next training session, we
ask about the results which have been
achieved. In at least forty percent of cases,
the person will have something to report
which is clearly traceable to the training in
that first session: sleep may have changed;
mood or irritability may have changed,;
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alertness and school behavior may have
changed. This allows us to judge within
three training sessions (in most cases) that
we are on the right track; otherwise we
change protocol. The multi-dimensional
assessment we do on a session-by-session
basis is the home turf of the qualified psy-
chological or educational professional.
Success is also aided by an informed, self-
aware participant, who in fact ends up
bearing the primary burden for a successful
outcome.

He completed the training af
32 sessions. His Wechsler 1Q
score improved from 90 to
127. He improved four grade
levels in reading.

An example or two may be helpful here. A
boy of 15 came to us for problems of atten-
tion and reading. He had exhibited early
hyperactivity, for which he had taken
Ritalin for two years. He had also had a lot
of other support, including psychotherapy
and educational therapy. At session six, he
reported that was able to pay attention bet-
ter in school. At session twenty, he report-
ed his best grades ever. At session 22, he
said he was more organized; he established
a budget for himself; he dismissed his tutor,
and organized his own homework sched-
ule. He completed the training at 32 ses-
sions. His Wechsler 1Q score improved
from 90 to 127. He improved four grade
levels in reading. He went from borderline
to superior according to the Benton Visual
Retention Test. He went on to a highly aca-
demic, residential high school which would
not have even considered his application
the way he was performing before the EEG
training. The clinical psychologist who did
the testing on this boy reported that he had
never seen a more dramatic improve ment
in test scores in twenty years of working
with learning disabled children. (He
encountered many more surprises as he
tested additional children who underwent
the training.)

We did only one kind of training with this
youngster, yet a variety of good things hap-
pened. The implication is that these are
connected causally in some way. When the
boy’s brain had a diminished capacity to pay
attention, he also manifested poor reading
ability, and poor visual memory. When we
worked to train “self-regulation of arousal”,
all of these problems remediated jointly.
Not only are these conditions all remedia-
ble, which is startling enough, but they are
all connected! It is a heady realization.

EEG training can confer gener-
alized benefits for mental
functioning in terms of alert-
ness, attention, vigilance, and
physiological arousal

The second case provides some additional
insights. We worked with a nine-year-old
girl with attention, learning, and speech
problems. After making significant progress
with attention and various learning difficul-
ties, the educational therapist observed that
we were not helping her speech. Was there
anything else we could do? We decided to
try training at Broca’s Area, the part of the
brain identified by the French neurologist
Paul Broca as associated with motor speech.
After a single training session at Broca’s
Area, the girl happened to talk on the
phone with her grandmother, who
exclaimed to the mom: “This is the first
time I have been able to understand my
granddaughter!” After a few more sessions,
the speech therapist called up the educa-
tional therapist. She wanted to know what
was going on. She had been working with
the girl for more than nine months, mak-
ing only modest progress. In fact, she had
just tested her a few weeks before, and now
had tested her again. The girl had made
three years’ progress in speech develop-
ment in just a few weeks. The speech ther-
apist was unable to account for the sudden
progress. The educational therapist then
told her of the EEG training. Here is a case
in which a sequence of training protocols
was cumulatively helpful, and in which a
localized cortical function could then be
helped by training at the appropriate corti-
cal site. We have since seen many instances
of improvement of specific functional
deficits with “localized training” in cases of
stroke and head injury as well.

It is apparent that EEG training can confer
both specific benefits for certain deficits
and generalized benefits for mental func-
tioning in terms of alertness, attention, vig-
ilance, and physiological arousal. Whereas
these benefits are most striking in those
who have the most obvious deficits, they
are also discernible in those who are func-
tioning adequately already, and who find
their mental skills, the brain’s energetic
reserve, and their emotional resilience
enhanced. The fact that EEG biofeedback
training remains optional for such folks
does not detract from the intrinsic signifi-
cance of this claim. EEG training should be
seen as education of the brain, and the
brain that is more highly capable of learn-
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ing is in fact in a better position to take
advantage than the severely disabled brain.
As we move in the direction of peak per-
formance, however, we gradually lose our
moorings in terms of our ability to monitor
progress by conventional tests. We move
even more in the direction in which the
trainee himself perceives that he is func-
tioning better in his life, or is managing his
challenges better. A mountain climbing
analogy comes to mind. At the outset, the
instructor leads the climb, and the student
follows. Ultimately, the student leads the
climb, and the instructor follows.

EEG training should be seen as
education of the brain, and
the brain that is more highly
capable of learning is in fact in
a better position to fake
advant(tﬂe than the severely
disabled brain.

4) PROVING VALIDITY OF EEG
BIOFEEDBACK IN THE MEDICAL
MODEL

In the present climate, in which a predomi-
nant medical paradigm still clings to the
notion that disorders are essentially hard-
wired and therefore intrinsically
immutable, part of our biofeedback com-
munity feels compelled to legitimize itself
by conforming to the traditional medical
model. They seek to show that a one-to-one
correspondence exists between specific dis-
orders such as ADHD and specific parame-
ters in the EEG, and that these specific
parameters change with training in a pre-
dictable way. This certainly has not been
shown to be true, and it may not even be
true.

we have observed dramatic
recoveries from lengthy histo-
ries with PMS syndromes

We deal with many conditions that are not
associated with any known features in the
EEG. A particularly good example is PMS,
where we have observed dramatic recover-
ies from lengthy histories with PMS syn-
dromes. Since this is perhaps startling, let
me recite a couple of case histories.

One woman came to us with multiple
symptoms, including all the symptoms usu-

ally associated with PMS (which she has
had her entire adult life). She said it was as
if she was going into labor every month.
She found her condition disabling. Asked
how her symptoms affected her life, she
answered “these symptoms are my life”.
After about forty EEG training sessions, she
was essentially symptom-free, as document-
ed with daily symptom checklists. Later she
called to say that her period sneaked up on
her—she had no awareness it was coming.
Her daughter came to us for severe PMS
symptoms as well, and the outcome was the
same, but with fewer training sessions.

Another woman with disabling PMS symp-
toms of long standing came to participate
in our clinical study on PMS, which stipu-
lates a program of 24 training sessions. She
quit after nine sessions. She was now symp-
tom-free, and had taken a full-time job. “I
no longer have time to continue in the
study”, she said triumphantly.

A third woman came to us long ago for
migraine headaches. We did our usual
thing, and got rid of her migraines. Her
PMS symptoms, which were not under dis-
cussion at the time, remained untouched.
Later, after we had established efficacy for
PMS, we asked her back to try the appro-
priate protocol, and she responded to the
training. The protocol we have used is
essentially the same in all cases of PMS,
regardless of what the EEG looks like. And
most of the EEGs in fact look fairly normal.
There is no known EEG correlate of PMS.
One may be found eventually, but we will
not discontinue our successful intervention
to wait for that day. If the training works,
we don't need a manifest EEG anomaly to
justify our intervention. Many modalities
are in use for which the mechanism
remains obscure. It is quite generally true
that clinical progress drives research, not
the reverse. No apologies need be made.
These observations are more evidence that
we are training a brain mechanism; we are
not training overtly to normalize the EEG,
even though that may be an outcome.

Not even neurologists abide by the stric-
tures to which our besieged EEG biofeed-
back practitioners feel themselves bound.
Would neurologists support diagnosing
epilepsy on the basis of the EEG? It may be
surprising to know that they do not. If chil-
dren’s EEGs were to be measured to see
who might be epileptic, an enormous num-
ber of false positives would be identified.
And if a normal EEG is seen in a child with
a manifest seizure history, the neurologist
will not let the EEG override the phenome-
nology. According to George B. Murray,
authority on complex partial seizures at the
Harvard Psychiatry Department, “The EEG

manifestations of complex partial seizures
do not usually appear with Cartesian clari-
ty. . .. The scope of the EEG manifestations
can be as broad as the entire field of EEG”
(Murray, 1981). This is not auspicious for a
diagnostic. Further, the neurologist would
not determine which anti-convulsant to use
on the basis of the EEG. Most of all, he
would not quit using the anticonvulsant
just because it failed to result in normaliza-
tion of the EEG! In fact, most anti-convul-
sants have only a minor, if any, influence
on the EEG. And Ritalin has no effect at all
on the EEG of ADHD kids! The irony is
that if the administration of Ritalin were
governed by these restrictive standards,
there would be almost none prescribed! By
setting EEG standards for the practice of
EEG biofeedback, we are not preparing the
ground for acceptance by the medical com-
munity as much as we invite its ridicule.

Asked how her symptoms
affected her life, she answered
“these symptoms are my life”.
After about forty EEG trainin
sessions, she was essentially
symptom-free

Worst of all, an infatuation with EEG
anomalies—of which only the most
extreme are identifiable by current meth-
ods—constrains the field to an unfortunate
focus on pathology. This focus is not all
bad—that is how most of us make our liv-
ing. But many of us see the larger potential
of EEG training for the already competent
or functional brain: to the “gifted but learn-
ing-disabled” child; to the highly successful
engineer who now snores heavily at night
and exhibits sleep apnea episodes; to the
corporate executive who would rather nap
in the afternoon than face his schedule; to
the gifted artist whose knees turn to butter
during auditions, or whose hands turn
sweaty during piano recitals; to the pen-
tathlete who needs to calm himself rapidly
to fire his weapon after running or skiing;
to the long-distance shooter in basketball
who cannot get himself out of a slump; to
the writer whose creativity is undone by
too much alcohol. There is no framework
for this which is consistent with the med-
ical model.

The field of medicine insists that any new
approach must be validated by controlled
studies in which neither the researcher or
the subject is influenced by extraneous
factors beyond the therapeutic agent
being tested. Hence, both researcher and

25

THE JOURNAL OF MIND TECHNOLOGY




i

WIEGRBRAIN REPORT

subject must be “blinded” with respect to
what is happening to them, to eliminate
subjective effects and tester bias. Also
there must be controls, in order to further
validate the “neutrality” of the test itself,
and to measure placebo effects. One sig-
nificant problem is finding control groups
for many of the conditions we work with:
cerebral palsy, traumatic brain injury,
stroke, and epilepsy. The patterns of
deficits in these cases are unique to the
individual, and not uniform over a larger
group of subjects. Even with ADHD,
where control groups are at least possible,
they usually are defined narrowly, which
leaves out most of the interesting cases,
namely those which also involve other
learning and behavior problems.

A more basic problem is that of maintain-
ing subject and researcher blindness. EEG
training cannot be done without intelli-
gent guidance by the therapist, who must
set reward criteria intelligently and moni-
tor progress for the purpose of any mid-
course corrections in terms of protocol.
And the subject is clearly part of the
process, and is actively engaged in it. He
cannot be blind to what is happening,
since this is a learning process, not a
unique way of infiltrating a better drug.
Attempts are sometimes made to give the
individual someone else’s EEG to train on.
This is called “sham training”.
Unfortunately, the subterfuge is too easily
discovered. And the changes with the
training are too profound to be ignored.
Soon everyone knows it’s real, and can
discriminate between that and the sham
training. The problem is similar to the one
encountered in China, when they tried a
controlled study of the presumed health-
giving effects of garlic. It was obvious to
everyone who was getting the real garlic,
and who was getting the fake stuff! So
much for blind studies of biofeedback.

Evidence of the body’s own
healin% response is marbled
Ihrouz out medical research.
It is the skeleton in their clos-
et, the noise in their system.
By contrast, self-healing is
what biofeedback is all about.
For us, self-healing is signal
not noise.

There is an even more fundamental
methodological problem with controlled
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studies of EEG biofeedback. The key driver
for such studies of drug efficacy is not
merely to control for tester biases, but
rather to distinguish the real effect of the
drug from the ever-present “real” placebo
effect, namely the subject’s physiological
response to the proverbial “sugar pill”.
Ullman and Sleator (1986), in a double-
blind placebo-controlled crossover study of
Ritalin, found 18 subjects (out of 118) who
made 50% improvement on teacher rating
scales with a placebo, which matched their
improvement on Ritalin. On the basis of
this finding, they recommend that all chil-
dren considered for medication be tried on
a placebo first. The “real” placebo effect is
so strong that the best medical studies
incorporate a placebo washout period to
identify the placebo responders before the
subjects are assigned to treatment and con-
trol groups. Evidence of the body’s own
healing response is marbled throughout
medical research. It is the skeleton in their
closet. It is the noise in their system.

Biofeedback is not something
we do fo a person, if is some-
thing the person does to sup-
port and strengthen his own
brain’s intrinsic competences
for self-regulation

By contrast, self-healing is what biofeed-
back is all about. For us, self-healing is
signal, not noise. Why would we want to
control for it? Are there good and bad
kinds of self-healing? Biofeedback is not
something we do to a person, it is some-
thing the person does to support and
strengthen his own brain’s intrinsic com-
petences for self-regulation. The only
burden on us is to determine whether
learning is in fact occurring, and we do
that by testing.

3) PROVING VALIDITY OF EEG
BIOFEEDBACK IN THE
EDUCATION MODEL

If we shift our perspective on EEG
biofeedback and regard it from the stand-
point of learning and education rather
than curing a disease, efficacy can be
established the same way we evaluate all
learning, namely by testing performance.
This approach also allows for a measure
of control of researcher bias, in that one
can have the testing done independently.
This we have done in all of our studies.
Whereas testing is the way in which we

should measure progress and prove our-
selves to the rest of the world, the
biofeedback therapist does not have to
wait for post-training test results to con-
firm that something has been accom-
plished. Again, if good feedback is being
given, such confirmation comes on a ses-
sion-by-session basis, as the client (or the
parent) reports the changes he observes.

Nothing we have learned to date about EEG
biofeedback was initially established by con-
trolled studies. It was and remains simply a
matter of good, skilled observation.
Controlled studies are best used to validate
what has already been demonstrated clinically.

Focusing on EEG biofeedback as an educa-
tional tool completely changes the terms of
debate. For example, teaching one chim-
panzee sign language says something about
the capability of chimpanzees. No one
would insist that we now do a double-blind
and controlled study to rule out the possi-
bility that we were misled, or that we hap-
pened upon a chimp with unique gifts. In
fact, we don’t use such studies to prove the
ability to learn in any respect whatsoever.
When a yogi was able to survive for several
hours in an air-tight refrigerator without
depleting the reservoir of oxygen (an exper-
iment which would have killed anyone not
so trained), he demonstrated that he had
learned to regulate his metabolic rate. We
don’t need the evidence of hundreds of
yogis to persuade us when one will do nice-
ly. It is a matter of perspective whether one
regards this finding as being of marginal sig-
nificance or central. Western medicine has
always regarded it as marginal. We regard as
central to what we contend: man can learn
to modify his physiological function.

Focusing on an education model also dis-
penses with the canard of the infamous
“placebo”. Whereas drugs have to be proven
to be “better than placebo”, that does not
apply to learning. If learning has been
demonstrated, no one would aver that the
event occurred by virtue of a placebo effect.
In other words, each instance of learning
counts. We don’t have to meet a statistical
standard. Let me cite another example.
Parents brought a child with cerebral palsy to
one of our offices in a stroller. He was 2 1/2
years old, and had never expressed any inter-
est in his legs, according to the parents. After
a mere ten training sessions, he was walking
from one side of the waiting room to the
other. Learning had occurred. Now it would
be churlish to insist that we must succeed in
this at least 75% of the time before such an
approach would be considered of interest.
People line up for fertility procedures which
have a demonstrated success rate of two per-
cent, and they pay good money for them.
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6) EEG BIOFEEDBACK: PATHWAY
TO PEAK PERFORMANCE

Many are startled by the broad claims that
we and others have made for the EEG
training technique. Our objective was to
compel the professional community to
break out of compartmentalized think-
ing, to shift from a fixation on specific
disorders to a focus on process.
Nevertheless, it is the number and
breadth of claims with respect to various
disorders that elicit skepticism, and the
message about process may be getting
lost. 1 daresay that everything we have
claimed to date will eventually be con-
firmed even by the standards that others
may set. Even now, however, all the indi-
vidual “claims” are mutually supportive
of the underlying message of brain
“responsivity”, and of biofeedback as an
effective tool for eliciting it. The essen-
tial message is that the biofeedback train-
ing, seen as a tool with general applica-
bility, should have a favorable impact on
a variety of mental disorders which have
the common elements recited previously:
lack of control of arousal level; lack of
flexibility of brain state; and diminished
cortical stability. (We make no claims for
all the others.) Moreover, with respect to
the hope we hold out to people in these
regards, the watchword is progress, not
perfection; remediation, not cure.

By teaching the brain the skill
of paying attention it moves
ineluctably toward a condition
of homeostasis, i.e. ifs proper
thermostat settings.
Breathtaking.

Barry Sterman did not discover some
unique feature of epilepsy which allows it
to respond to his protocol. Joel Lubar did
not discover some idiosyncratic feature of
ADHD which renders it susceptible to
remediation by training. And Eugene
Peniston did not discover a unique char-
acteristic of alcoholism that causes it to
yield to our ministrations. They all dis-
covered aspects of the intrinsic plasticity
of the brain, its ability to learn about
itself, which is one of its most basic
capacities.

The first person to appreciate the generality
of the method was perhaps Les Fehmi, who
found that the entire enterprise of EEG
biofeedback could be understood in terms
of how the brain pays attention.

Significantly, he is able to elicit similar
transformational experiences reported for
biofeedback through verbal channels, by
employing only the language of attention.
By teaching the brain the skill of paying
attention, either verbally or by biofeedback,
it moves ineluctably toward a condition of
homeostasis, i.e. its proper thermostat set-
tings. Breathtaking.

Without a doubt, the research of Joe
Kamiya and Les Fehmi, and the controlled
studies of Barry Sterman and of Joel and
Judith Lubar were necessary to establish
the field. Without them, progress in this
field would have been much delayed, per-
haps by a generation. However, once a new
paradigm is established, inductive methods
may be more fruitful. After twenty-five
years, Sterman has done biofeedback
research only on epilepsy; and after twenty
years Lubars have worked only with
ADHD. Building on what has been done,
clinicians are now expanding the field with
a necessarily more comprehensive vision,
and are discovering how all of these find-
ings connect.

After he achieved mastery
over his EEG in the comfort-
able setting of our office, he
was then able to handle the
challenge of failure in his
skeef shooting.

This larger view of EEG biofeedback is not
“revealed truth”, and it is not innate wisdom
on anybody’s part. It has compelled itself on
clinicians by virtue of results that were being
obtained with clients. If one is doing EEG
biofeedback well, these results happen. They
are not always favorable. However, if unde-
sirable results are being obtained, they sim-
ply call for redirection of the training strate-
gy. We educate the client to anticipate a
range of results. When these results are
experienced, the client reports them, and we
make mid-course corrections where
required. Gradually we proceed from dealing
with the most egregious symptoms to the
more benign. The client progressively learns
about himself, and is thus empowered.

With reference to ADHD, for example, this
means that there is no single protocol for
ADHD, or even two; there are many. The
condition is not monolithic, and there are
many etiologies. Answering the question of
whether the person is ADHD is just the
beginning of our inquiry. With regard to all
the subsidiary issues, we are guided both by

testing and by thorough interview. The
EEG data obtained then adds a final bit of
information that may confirm what we
have already determined (or it may even
conflict with it). This the neurologist
already knows. In his realm, an EEG can
only confirm a diagnosis of seizure disor-
der; it can never overrule it.

The EEG training is a matter of increasing
the person’s competence sequentially and
incrementally. An analogy I find amusing is
to increasing the “flight envelope” of an air-
craft: higher ceiling (peak performance);
higher g-turns (stress tolerance); and lower
landing speed (ability to relax from a vigi-
lant state). This does not entail a single
approach, but usually several. As key issues
are resolved with a particular protocol, sub-
sidiary issues come to the fore. They will
usually require a different approach. When
the training is done well, the brain wants
this new competence.

An example of work toward “peak perfor-
mance” may be helpful. A successful insur-
ance executive came to us regarding his son,
who needed our help. Once he understood
what the training was about, he became
interested for himself as well. As he watched
the EEG parameters dance before his eyes,
he noticed that he had difficulty mastering a
particular challenge, one having to do with
anxiety. The more he tried, the worse it got.
Being a man used to bending the world to
his will, it was intensely frustrating to be
confronted so ineluctably with his failing.
He learned that he needed to “back off” a
little, and “allow” the anxiety measure to
subside. He could not force it.

He then realized that this had relevance to
his skeet shooting, where he was very com-
petitive. Once he missed a skeet, he would
become anxious, and would do worse on
subsequent pulls. His performance would
spiral downward relentlessly. Being aware of
the pattern, there was no solution but to
maintain a perfect score. Once he started
missing, he would anticipate the pattern of
subsequent failure; anxiety would set in,
and he would of course then continue to
miss targets. After he achieved mastery over
his EEG in the comfortable setting of our
office, he was then able to handle the chal-
lenge of failure in his skeet shooting. He
later reported to us that the training was
helping him master many professional chal-
lenges as well.

7) A NEW REFORMATION

Whereas our secular culture is fond of
pointing out the superiority of Galileo’s
“scientific” approach with respect to the
doctrinaire posture of his critics, the bish-
ops of Rome, it is now the standard scientif-
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ic model (read “medical model”) which
holds dominion comparable to the authority
of the Church in Galileo’s day. It is now
conventional scientists who are refusing to
look through the telescope, and in fact have
consistently refused to look through it for
twenty years. Their dilemma is the same as
that of the bishops: they would not know
how to process what they might find in
terms of their prevailing view. It is therefore
best not to look.

The case can be made that we are in a sec-
ond period of Reformation. By now we take
the first one for granted. We surely find it
difficult to imagine a time when ecclesiasti-
cal powers had complete authority over
matters spiritual, and these were, of course,
matters of life and death. Forgiveness of
sins, which was essential to achieving eter-
nal salvation, was dispensed by the priest,
sometimes at a price. The sale of such
“indulgences” offended Martin Luther, who
found no support for this in the Latin scrip-
ture. He proclaimed that in respect to one’s
ability to approach God, all believers were
in effect priests, and that all could ask for
forgiveness directly. He also translated the
Bible into the vernacular German, so that
the ordinary parishioner could educate
himself on these matters. This Reformation
brought about a major power shift to the
individual: he bore responsibility for his
own spiritual welfare.

In this atomized and mobile
world we must of necessity
become the essential reposito-
?, of wisdom about ourselves.

his shift of resimnsibiliiy to
the individual will be dramati-
cally accelerated with the new
mind technologies.

In our Second Reformation, we will take
responsibility for our own health much in
the way that we already regard ourselves
responsible for decisions respecting our reli-
gious and spiritual life. Just as the Bible is
accessible to everyman, medical information
can be understood by the lay person at least
to the point at which he can make the appro-
priate decisions regarding treatment options.
In this atomized and mobile world, where a
long-standing relationship with a traditional
family doctor is unlikely, we must of necessi-
ty become the essential repository of wisdom
about ourselves. And taking responsibility
for our own health will in fact have its own
health-promoting effects.
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This shift of responsibility to the individual
will be dramatically accelerated with the
new mind technologies. Here the individual
is very much in the driver’s seat, and his
skills at self-monitoring are gradually
enhanced, with or without the aid of a ther-
apist. The engagement with mind technolo-
gies will lead to a breakdown of the com-
partmentalization of diagnostic categories.
It will diffuse the boundary between “nor-
mal” and “abnormal”. It will give the indi-
vidual non-medical, non-invasive options
for dealing with mental shortcomings. And
it will lead to a fuller utilization of one’s
potential, as brain training options are
explored. The model for this is education,
not medicine. We learn, we test, we chal-
lenge ourselves, and we explore some
more. The fact that the field of medicine
has totally dropped the ball on this will
only speed our liberation.

Since the vision outlined above may be seen
as threatening to the prevailing power
structure, it is prudent to inquire whether
we may be walking not in the footsteps of
Martin Luther, but rather in the footsteps of
John Huss, who was burned at the stake for
his heretical views. Here I take solace in the
example of “glasnost” in the Soviet Union.
With the availability of the international
telephone, the fax machine, the personal
computer and its printer, mind control by
the Communist Party was doomed. And
just as the Revolution in the United
States helped to kindle that of France,
what happened in Russia gives us
courage to confront our own domestic
tyrannies.

The training at low EEG fre-
?uencies has an integrative
unction which persons almost
invariably describe as a feel-
ing of infense well-being.

Tyrannies? I have so far used the language
of science, but the real issue, of course, is
power. It is simply that the medical estab-
lishment has arrogated to itself the lan-
guage of science to support its hegemony.
With the publication of the book Listening
to Prozac, a larger horizon opens up for
the use of psychopharmacology, one
which also extends beyond the classical
diagnostic categories and clinical popula-
tions. There is the prospect of medical
management of mood states of large seg-
ments of the population. And there is the
push from a market for Prozac which

already exceeds $1 Billion per year.

Whereas application of EEG biofeedback to
clinical populations could become a “turf”
issue among professions, that should not be
the case for those who don’t meet diagnostic
criteria for dysfunction, which is even more
the province of self-regulation techniques.
We are able to routinely liberate people
from dependence on Prozac with EEG train-
ing. How much more readily that should be
possible with those who now take it simply
to expand their mental competence, as
opposed to dealing with clinical depression.

And if the society faces a choice of long-
term use of mood-altering medications or
of promoting self-regulation techniques, it
is not merely our own sense of self-impor-
tance which causes us to prefer the option
of self-regulation. It is important that the
society be aware of this option before it
succumbs to the seductive beckoning of a
life with Prozac. (Once the Serbs are sitting
in Bosnia, it’s harder to get them out.)

The experience offen is accom-
panied by major personal
transformational shifts. The
fraining creates the environ-
ment for an encounter with
one’s essential self

EEG biofeedback has been shown to reme-
diate addictions such as alcoholism. In this
application, it has essentially no competi-
tion. The conventional approaches to alco-
holism have an abysmal record. Much of
alcoholism can legitimately be seen as self-
medication for anxiety conditions. The
brain ultimately adapts to the regular alco-
hol infusion and becomes dependent upon
it. The same thing happens with prescrip-
tion anti-anxiety agents. If anything, these
are more highly addictive even than alco-
hol. EEG biofeedback is able to remediate
the underlying anxiety condition, and to
allow the individual to recover appropriate-
ly from his dependency. Thus, wherever
the field of medicine takes an expansive
view of its role in mental health, we evi-
dently have a self-regulation alternative.

In the work with addictions, there appears
to be a division between populations in
which the chemical dependency is mainly
physiological, and in which the addiction is
maintained as a self-medication for deep
psychic trauma, perhaps early in life. In the
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latter case, training toward lower EEG fre-
quencies, corresponding to states of reduced
arousal, of decoupling from the outside
world, and of internal focus, appears to have
a special healing quality. In these states,
which are alpha- and theta-dominant, there
is opportunity for the wounded, non-verbal
right brain to be heard without the censor-
ship of the verbal left. Imagery relating to
the prior trauma may surface, and may now
be viewed from the perspective of the
mature and adult brain. The underpinnings
which sustain the addiction may be dis-
solved. The transformations observed in the
course of such training are profound. The
training should therefore be guided by suit-
ably trained therapists.

The same training is also of profound impli-
cations for those who have no addictive
propensities. The training at low EEG fre-
quencies has an integrative function which
persons almost invariably describe as a feel-
ing of intense well-being. The training is
anchoring in its effect, and it trains us in
those momentary respites of relaxation that
come between bursts of high demand activi-
ty. The brain, at its best, performs effortless-
ly. As Les Fehmi has taught us, we have real-
ly learned a task when we can do it in alpha.
The training is a counter to our natural soci-
etal tendencies toward narrowly focused
activities. Training the brain for peak perfor-
mance is not complete unless the person can
also readily navigate in alpha.

The combination of existin
clinical wisdom with this fool Is
revolutionary in its implica-
tions for the future of mental
health, and for the intellectual
and 5/7iriiual journey that we
are all on.

In addition to training brain competence,
the experience of low arousal states often is
accompanied by major personal transforma-
tional shifts. We observe that the individual
undergoing such transformations almost
invariably sees the shift as toward his essen-
tial self. The transformations are not ran-
dom or chaotic, and therefore need not be
anticipated with dread and uncertainty. The
training creates the environment for an
encounter with one’s essential self.

8) SUMMARY

Three views of EEG biofeedback have been
presented. One is oriented toward the reme-
diation of pathology, based on established
clinical categories of disorders. The second
is based on increasing the competence, ver-
satility, and stability of the brain generally.
The third employs EEG biofeedback as aug-
mentation of psychotherapy, and as a tool
for discovering our essential selves.

The orientation toward mental disorders
portends trench warfare against the prevail-
ing medical establishment, disorder by dis-
order, drug by drug, and it promises con-
tentious interactions with other health dis-
ciplines who consider their turf invaded.
An orientation toward a general increase in
brain competence and self-regulation is
more appropriate to the underlying phe-
nomenology, avoids the compartmentaliza-
tion of mental disorders, and opens up the
promise of benefit to the many who do not
meet clinical criteria for “disorder” but can
still manifestly be helped by the training. It
augurs in a time of focus on health and
peak functioning rather than on disease and
disorder; an orientation toward education
rather than toward treatment.

I have presented above, in the most concise
way I know how, a more comprehensive
vision of EEG biofeedback, which will hope-
fully empower not only the biofeedback clini-
cian but also the interested reader to wrest

this technique from the hands of the exclu-
sively left-brained researchers and make it his
own. The combination of existing clinical
wisdom with this tool is revolutionary in its
implications for the future of mental health,
and for the intellectual and spiritual journey
that we are all on. At its best, biofeedback aids
function, not merely dysfunction. In the
hands of the humane and supportive clini-
cian, it gives flight to the soul.

“Tradition teaches that soul lies midway
between understanding and unconsciousness,
and that its instrument is neither the mind
nor the body, but imagination. I understand
therapy as nothing more than bringing imagi-
nation to areas that are devoid of it, which
then must express themselves by becoming
symptomatic.”

—Thomas Moore, Care of the Soul
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THE MEGABRAIN INTERVIEW:

INFORMATION, ATTENTION AND BRAINWAVE SYNCHRONY—Lester Fehmi, Ph.D.

’ t5 been well over a decade since Les Fehmi first hooked me
up to one of his multi-channel Biofeedback Brainwave
Synchronizer EEGs. Back then, I knew little of Less work (this
was a result of my own ignorance, since at the time Les was
already widely known and highly respected in the field of EEG
biofeedback, and in fact I had made contact with him because

though the alertness was of a global or Open Focus sort,
rather than narrowly focused. I emerged with an energy and
sense of mental clarity and sensory acuity that was something
like the feeling I got after a long session in a flotation tank,
though this had taken only 20 minutes. However, I have to
admit my first thoughts were covetous; Thinking “I've got to

on several occasions other clinicians and researchers in the

field had told me, “Go talk to
Les, he’s doing really exciting
work!”). In several lengthy
phone conversations, Les laid
out for me his ideas and discov-
eries regarding EEG brainwave
biofeedback, brainwave syn-
chrony, Open Focus and the key
importance of attentional flexi-
bility. It was an intriguing con-
stellation of ideas and informa-
tion, but it didn’ really fall into
place for me until I went to his
New York office. There, Les
attached the electrodes of his
Biofeedback Brainwave
Synchronizer to me, told me
that the key to getting feedback
(a beeping noise and a flashing
strobe light) was “effortless-
ness,” and left me alone.

Effortlessness, of course, is no
easy thing. But after long min-
utes of intermittent bursts of
elusive feedback (causing the
classic “Here I am! . . . wasnt I”
response), I seemed to almost
accidentally fall into a zone that
produced almost constant feed-
back (unless I tried to analyze
what I was doing to get the feed-
back, at which point it would of
course instantly cease). It was a
zone in which I felt simultane-
ously blissful and excited, peace-
ful and exceptionally alert—
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have this machine!”

OPEN FOCUS

In the accompanying interview, Les Fehmi
describes his discovery that imagery or feelings
involving space, or “objectless imagery,” was the
single most effective tool for producing whole brain
synchrony. “Instead of focusing attention on some
object,” says Fehmi, “we expand our attention to
limitless, timeless space. And as we experience
space more intimately, we deepen the absorption of
our attention in the totality of present experience.
And this experience of expanded and intensified
awareness is basically what many people describe as
the experience of enhanced synchronous alpha pro-
duction.”

This synchronous state, which Fehmi dubbed Open
Focus, “is correlated experientially with a union
with experience. Instead of feeling separate and nar-
row-focused, you tend to feel more into it--that is,
unified with the experience, you are the experi-
ence—and the scope of your awareness is widened
a great deal, so that you're including many more
experiences at the same time. There’s a whole-brain
sensory integration going on, and you become less
self-conscious and you function more intuitively.
Fehmi’s explorations of objectless imagery led to his
development, with associate Dr. George Fritz, of a
series of taped inductions called the Open Focus
tapes. These various inductions, some only a few
minutes long, others nearly a half hour, some
designed for relief of pain, another for sports train-
ing, guide the listener through a progressive widen-
ing of attention.

When you listen to the basic Open Focus exercise,
what you hear is a voice asking you a series of ques-
tions that begin with the words, “Can you imagine.
.. ?” You begin with an expansion of awareness in
your head that ultimately moves you beyond the
limits of your own body to an awareness of every-
thing within you and around you. The experience
ends by having you imagine that you can enter this
Open Focus state any time you wish, and you'll find
that after you've gone through the exercise enough

times you can learn to enter the open focus state at
any time, simply by remembering what it feels like
and by intentionally being there. Most importantly
for users of mind tools, the open focus state adds an
extraordinary dimension to the use of any mind
machine.

Once you have learned to enter the Open Focus
state quickly, on demand, you can begin all of your
brain tech experiences with a quick state change by
first putting yourself into the Open Focus state, and
then moving on to whatever else is your primary
purpose, such as accelerated learning, sports perfor-
mance training, self- suggestion, self-healing, etc.
Once you can move into Open Focus freely and
quickly, you will find you have gained what
Fehmi calls “attentional flexibility,” or the ability
to move freely among attentional states. For
example, the attention training you acquire in
learning Open Focus processing, Fehmi has
found, also provides a “renewed capacity for nar-
row focusing. Persons complaining of an inability
to concentrate, listlessness, diminished sexual
activity, diminution of work productivity and
depression find their narrow focus skills returning
after some period of Open Focus practice. By
releasing the effort associated which chronic nar-
row focus, narrow focused activities can be
renewed with clarity, enthusiasm, and diminished
stress.” By practicing Open Focus with your mind
tool, you can return to your daily activities with
renewed capacities and energies, as well as greater
control over your mental and physical states.

OPEN FOCUS EXERCISE

Here are some excerpts from various Open Focus
exercises developed by Les Fehmi and George Fritz.
To explore the experience yourself, have a friend
read it to you, or read it onto an audiotape, allowing
at least fifteen seconds for each image. 1 have sug-
gested this pause with ellipses (. . .). As you record
it, or have your partner read it, repeat the phrase,
“Can you imagine the space between . . .” or “Is it
possible for you to imagine the distance between . .
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Ultimately I was able to use one of the machines in numerous
Megabrain Workshops throughout the 1980s, and was able to
hook up and observe the sessions of over a thousand people. It
was interesting to watch. On many occasions, people with
years of meditative experience would confidently begin their
session and you could see their neck veins bulge as they tried
harder and harder and with increasing frustration to attain
the effortless mind state that is a key to brainwave synchrony.
Many people with no meditative experience could sit down
and immediately “get it,” producing solid feedback no matter
how high I raised the threshold. Invariably, when asked what
they did to produce the feedback, they would say something

like, “Gee, I don't know, I just was doing what I call ‘wool-
gathering,’ like when I stare into the fireplace,” or, “I just saw
purple.” On occasion I would look at someone producing good
feedback on the machine and find tears flowing down their
faces. When I asked them if they wanted to end the session
they would protest and say that their tears were tears of joy,
or bliss. —MH

MBR: Les, why don’t you tell us a bit about how you got into biofeed-
back and particularly EEG biofeedback.

LF: Okay. The critical step was research into information processing in
monkeys that I did at the Brain Research Institute at UCLA with Joel

.” before each image (i.e. after each ellipsis). To save
space, in the exercise below, I have used this “Can
you imagine” phrase only once at the beginning of
each section, but you should repeat it with each
phrase.

CAN YOU IMAGINE THE SPACE BETWEEN your
eyes . . . your ears . . . your throat . . . your shoul-
ders . . . your hips . . . that your thumbs are filled
with space . . . that your first fingers are filled with
space . . . middle fingers . . . fourth fingers . . . little
fingers . . . that the region between the tips of your
fingers and your wrists is filled with space . . .
between your wrists and elbows . . . between your
elbows and shoulders . . . between your shoulders.. . .

CAN YOU IMAGINE the space between your toes .
. . that your toes are filled with space . . . your feet
and toes . . .arches and ankles . . . region between
your ankles and your knees . . . between your knees
and your hips . . . that your buttocks are filled with
space . . . that your buttocks and the regions
between your hips and your legs and feet and toes
are simultaneously filled with space . . .

CAN YOU IMAGINE the space inside your lungs . .
. inside your bronchial tubes as you inhale and
exhale . . . the space inside your throat . . .your nose
as you inhale and exhale . . . the space between the
tip of your chin and the inside of your throat . . .
between the space inside your throat and the
space inside your ears . . . between the space
inside your throat and the top of your head . . .
between the space inside your throat and the
space behind your eyes . ..

CAN YOU IMAGINE that your jaw is filled with
space . . . your cheeks and mouth . . . tongue . . .
teeth and gums . . . the space between your upper
lip and the base of your nose . . . that the region
around your eyes and behind your eyes is filled
with space . . . that your eyes are filled with space
...eyelids . . . nose and sinuses . . . that your fore-
head is filled with space . . . brain . . . spine . . .
that your whole head is filled with space . . . that

your whole head, face, neck and your whole body
including your hands, genitals and feet are simul-
taneously filled with space. . . that your whole
being fills with air when you inhale and your
whole being is left filled with space when you
exhale . . . at the same time that you are imagining
the space inside your whole body is it possible for
you to imagine the space around your body, the
space between your fingers and toes, behind your
neck and back, the space above your head and
beneath your body and the space in front of you
and to your sides? . . .

CAN YOU IMAGINE that the boundaries between
the space inside and the space outside are dissolv-
ing and that the space inside and the space out-
side become one continuous and unified space . . .
that at the same time you imagine this unified
space, you can simultaneously let yourself attend
equally to all the sounds that are available to you,
the sound of these words, the sounds issuing from
you and any other sounds that you may be able to
hear . . . that at the same time you are attending to
the space and the sounds you can also attend
simultaneously to any emotions, tensions, feelings
or pains that might also be present . . .

CAN YOU IMAGINE that as you continue to
practice this Open Focus exercise, your imagery
of space will become more vivid and more perva-
sive . . . that as you continue to practice this Open
Focus exercise, you will increase your ability to
enter into Open Focus more quickly and more
completely and more effortlessly. . . .

Open Focus. The best introduction to Open
Focus is The Open Focus Handbook by George
Fritz, Ed.D. and Les Fehmi, Ph.D., or the Open
Focus Audiotapes, available in a six-tape or
twelve-tape series, leading from a basic introduc-
tion through tapes for pain control and sports
training. These are available from Tools for
Exploration, 800 456 9887.

Adkins and Donald B. Lindsley,
who is, in my view, the father of
physiological psychology. Basically,
we trained monkeys to respond to
very brief flashes of information and
then did various things to interfere
with that information in order to
determine what the code was for
visual information processing in the
nervous system. What happened
was that we could interfere with
almost the entire evoked potential.
If we worked from the back end of
it forward we could get to the point
where we only allowed a very thin
sliver of information through to the
monkey’s cortex, maybe 8 or 10
milliseconds worth of information.
And with that little information—all
the rest of the evoked response
obliterated—the animal could still
do 100 percent!

As the research progressed it
became clear to me that the neural
code for information in the visual
system, at least, was not a temporal
code, which would require many
more milliseconds to unfold for all
the varied kinds of information
available in the visual system, but
was based on simultaneous, spatial
or parallel processing.

MBR: Synchrony. . .

LF: Yes, that research was the first
link for me to synchrony. Because as
1 continued, it slowly dawned on me
over time, that information required
simultaneity of activation. Synchrony.
That is, what tells the brain that a
diamond or a square or a triangle is
present is a number of nerves firing
simultaneously, or synchronously.
What I found, in other words, was
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that synchrony was a key to information pro-
cessing and perception; that in fact there was
no information if there wasn’t synchronous
activity on certain related neurons. This dis-
ertation research was completed in 1966.

So I became very interested in the possibility
of enhancing brain wave synchrony, because
it seemed to make sense that it would be a
way to increase the clarity and efficiency of
information processing and perception in
humans.

Enhancing brain wave syn-
chrony is @ way fo increase the
clarity and efficiency of infor-
mation processing and percep-
tion in humans.

By the time I got to the State University of
New York at Stonybrook in 1967, I was ask-
ing, well, what are the occasions in the ner-
vous system that related to the production of
synchrony or were related at all to syn-
chrony? And, obviously, the alpha rhythm
jumped out as the most synchronous event.

LEARNING TO LET GO

Now I should interject here that I had
known Joe Kamiya since the early sixties,
though only socially, because 1 happened to
be a classmate of his wife. And 1 remember
him at one social gathering telling me about
his work, saying that it was possible for peo-
ple to distinguish when they were producing
alpha and when they weren’t. At that time he
really awakened me to the possibility of
doing not only awareness training, but also
training to change a brain wave, which was
my goal. So at that time, 1967, I was begin-
ning to think, that if I could get more syn-
chrony in the brain, perhaps I would
improve information processing in my own
brain and things would become more clear,
more facile; 1 would have a much better
sense of perspective and there would be
mental and psychological benefits for this
process. So I used myself as my first guinea
pig and I started the training.

MBR: Alpha biofeedback.

IF: Right. And 1 had a hard time with this
learning. It was hard for me. As I look back, 1
could suggest a number of reasons why.
Mostly, that I was a very obsessive individual,
32
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really immersed in areas that required a lot of
obsessiveness from me, at least in the ways
that T approached them at that time. But I was
completely unaware of that fact. I didn’t
know that T was more obsessive and compul-
sive perhaps than normal people. I probably
would have said that all us so-called acade-
mics or intellectuals are that way. But in any
case, it took me 12 two-hour sessions with no
gains in the production of alpha.

MBR: Whew. Now was this simple one chan-
nel feedback, or were you trying to get syn-
chronous multi-channel feedback?

LF: Well, I started with just one channel. So,
12 sessions, no alpha. Then somewhere into
the 13th session, I gave up. I truly felt sad-
dened and disappointed that this idea that
had been jelling in my head for some time
just wasn’t going to reach any fruition in this
process because apparently, I was unable to
create alpha. This was ‘67 and early ‘68, and 1
wasn’t sure that anybody could have actual
control over the production of alpha at that
time. So I gave up. And at the very moment I
gave up with disappointment and sadness, I
noticed I was getting a whole lot more feed-
back!

And happily, T gave up while still being
hooked up to the machine. Happily, I didn’t
just rip the electrodes off my head and walk
out when I gave up and was so disappointed.
But in any case, I produced a whole lot more
alpha, and I experienced feeling very curi-
ously at that time, because I had been led to
believe that alpha was associated with feeling
good. And here I was, you know, feeling dis-
appointed and saddened, even when I started
producing more alpha.

And gradually, as I allowed those feelings to
pass over me and through me, the alpha
increased.

I recognized gradually over the next few days
that it must have been a kind of letting go
that was really crucial to alpha production,
and that I had no idea about such a thing
before that time. I actually didn't feel stressed
or tense or obsessive or compulsive. It was
my “natural style.” 1 had no sensitivity to
that at that time. But after the event, after the
production of more alpha, I looked back and
1 realized how tight 1 was, and then I said,
well, if I could do that good just by giving up
spontaneously, I bet I could really do great if
I really tried to give up completely!

So I went back, after five sessions of pro-

ducing a lot of alpha compared to my ini-
tial amount—maybe five times as much—
and I tried to produce even more alpha.
And I ended up going right back where 1
started from, you know, the same perfor-
mance I had during the first 12 sessions.

MBR: Youw'd gone from making an effort to an
effortless state, and now you were making an
effort again—

LF: Exactly correct. It was my intention and
my effort that screwed things up. And the
amazing thing is it took me a whole two
hours of failure before I realized that. Only
after the session was over, while I was walk-
ing around bewildered, did it hit me that the
kind of “giving up” that was required was
not in my power to make happen. It was
something that you created permissive con-
ditions for and allowed to occur as best you
could. Which is, hanging out there, being,
and knowing that there’s no thing you can
do, no thing - n-o - dash - thing — no
process — no active involvement that per-
mits this.

And so it happened that I was searching for
what the keys were to that permissive condi-
tion for a number of years. And as I'll get to
later, space turns out to be the best of them,
the awareness of space.

ALPHA AND THE TRANSFORMA-
TION OF THE GUINEA PIG

MBR: So that experience of letting go and
producing alpha was really a turning point
for you.

IF: Yes, 1 want to say that it is certainly part
of my interest in propagating and continuing
this work that this relief was so significant to
me personally, not just an interesting scien-
tific detective story—it’s a very personal
thing to me, as you know. I'd like to read
you a passage from an article I'm preparing
for a book of readings emerging from the
1993 Key West EEG Conference, edited by
Joe Kamiya. It describes how important the
experience of synchrony was to me:
“These increases in brain synchrony
were accompanied by many releases and
positive changes in personal experience
and perception and behavior. . . . I felt
more open, lighter, freer, had more
energy, and felt more spontaneous. I felt
less urgency and gripping. I experienced
more verbal fluidity and seemed to
grasp things more easily, as if I had
greater perspective which allowed me to
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experience a more grand, whole and
subtle image. As the letting go unfold-
ed, I felt more intimate, intuitive, and
emotionally expressive. My interper-
sonal style changed and became lighter
so that people of various ages seemed
more inclined to gravitate to and be
playful with me. My relationship with
my children became softer and more
personal. At times, I literally felt as if 1
were walking, gliding effortlessly. All
of this was unexpected and occurred
without damaging . . . my ability to
teach the hard-nosed physiological
psychology courses and neurophysio-
logical techniques laboratory courses
that my position at the University
required. Even chronic rheumatoid
arthritis which had peaked in graduate
school was disappearing. . . .

It was impossible for me to
deny that | was experiencing
something very siq'nificani and
revolutionary, both in a physi-
ological and experiential
sense.”

So my interest, then, was in how to bring
other people to the same event. Meanwhile,
I was looking at lots of EEGs. I was using
the EEG biofeedback device that I had
designed and had built with the help of
University personnel, and looking at an 8-
channel EEG, and watching the response of
others to this process. Well, first of all, the
others didn’t want to sit there for 12 hours
and then give up and then produce alpha!
They certainly didn’t have the drive to
achieve that I had for intellectual reasons.
They just wanted a personal hit out of it.

Some people had a lot of alpha and they
could keep on the amount that they had
and generally felt better after the session.
Some of them had quite nice experiences,
particularly artists and very sensitive and
creative people and athletes. Dedicated ath-
letes who practiced every day and medita-
tors tended to do better right from the start
and had some control over on/off.

PAYING ATTENTION TO
ATTENTION

And I want to say one more thing here.
This on/off idea, which runs right through

my work—and which I felt right from the
start—was a crucial part of the training.
Even my own first training required that I
try to turn it on and off and I had no ability
to change either. But it's somehow in that
effort that I think we learn the dimension
on which this change occurs. And it’s learn-
ing about this dimension and how to
impact it that relates to our control. Our
personal control over our own physiology,
certainly, but I'm going to relate that to our
own attention, which is the critical issue in
my mind. Being able to be aware of how we
pay attention, and then being able to
choose the style of attention that’s appro-
priate for the moment and then being able
to actually bring that form of attention
about is, I believe, what a fully realized
human should be able to do.

And I think this thread which is related to
EEG activity makes it very doable. The fact
that EEG activity is so directly related to
the way we pay attention makes attention
training and awareness training a much
easier task, because we have objective refer-
ents to be guided by in the training. And I
think that's the most wonderful thing that
has come out of this, that EEG and atten-
tion are so intimately related. So, where
was I?

The creative people had the
best experiences. And once
they had one experience, they
wanted to come back many
times and learn how fo gef in
and out of that state.

MBR: You were in the process of trying to
find out what made EEG synchrony easier
to attain.

IF: So 1 examined my EEG records before
and after; and 1 looked at all the records
of the people that I ran—and I ran some
people every day for years—trying to look
for commonalities. The first thing I
noticed was that my own brain wave
activity was much more synchronous than
almost all of the people that I've mea-
sured, even to date. I don’t know why that
is, and I think that may be responsible,
partly, for the very dramatic changes in
my experience.

So gradually over the next year I moved
toward multi-channel synchrony, trying

to get people to have this experience even
stronger than they did before. Some had
none; some had light; some had moderate;
and some had very very nice experiences.
It's usually, as I said, the creative people
had the best experiences. And some, once
they had one experience, wanted to come
back many times and learn how to get in
and out of that state.

MBR: In essence, these people were learn-
ing how to produce synchronous activity
throughout the whole brain?

LF: Yes. 1 tried all these experiments with
trying to strobe them into alpha, which
worked; and I tried auditory driving as
well, which worked; and 1 tried relaxation
exercises, which worked. But all these
things, and other things I'll mention,
worked only somewhat. They worked, but
certainly not dramatically, and certainly not
powerfully, though for an occasional indi-
vidual they might be sufficient for a time.
But the same words and the same protocols
a few sessions later would not do anything
of significance to the brain waves.

I tried music and colored lights and incense
because I had read that certain incense drives
the olfactory system and that might be an ini-
tial drive to synchrony in the whole brain.
And that, of course, led to raised eyebrows
among people in the university, smelling
incense coming from this laboratory.

MBR: They were probably expecting to hear
sitar music, too.

LF: Well, yeah, and I'm sure they were wor-
ried that we were doing drugs in there and
just trying to cover up the smell of drugs
with incense, but we weren’t. We were
straight arrow. Finally I decided the simple
digital on/off feedback that we were using
wasn’t ideal, and that people could learn
better when they heard an analog sound, a
sound that grew louder when the waves
were bigger and actually reflected the
rhythmicity of the brain waves themselves,
so we hear “wah-wah-wah-wah-wah” at 10
Hz if there was a train of 10 Hz waves. And
that seemed to be accepted much better.

At one point, we added strobe flashes that
were synched with those sound flashes. We
even added tactile vibrations that reflected
success with the production of alpha. We
then found that the timing of these feed-
back signals was very important. You
couldn’t just put it out the moment that the
person reached threshold. You had to

33

THE JOURNAL OF MIND TECHNOLOGY




BRAIN REPORT

BAGK ISSUES OF MEGABRAIN REPORT

EACH ISSUE CONTAINS 40-80,000 WORDS OF THE LATEST INFORMATION ON MIND TECHNOLOGY

Volume 1, No. 1

High Voltage: The Bioeleric Inferviews: leading
outhorites such as Robext 0. Becker, Bob Beck,
Eidon Byrd and others reveal new information
about runial electrosfimulation and "scolor™ fields.
Cognition-Enhancement Drugs and Peak
Performance Pills: An indepth article on a
new fomily of legal phammaceuticals-Nootropic
(brain-enhanding) drugs-with information
about where fo purchase

Brain Technology Resarch Update: The lat-
est word on cutfing edge research-CES
improves human leaming; sfimulafing brain
growth; breakthrough in reatment of alco-
holism using thefa brainwaves; binaural beats
alter EEG pattems. ..

New Products: The Dreamer, the Courier,
the Alpha Stim CS.

Information and the Enriched Environment:
Unpredictability, information and mind fechnok
ogy-an essay by Michael Hutchison.

Cross Currents: The promise of eleciromed-
icine, the perils of electropollution, by
Robert 0. Becker, a book review.

Volume 1, No. 2

The Megabrain Consumers' Guide to Sound
and Light: An indepth, feature-by-feature evat
uation and discussion of virtually every light
and sound machine currently available.
Technological Revolutionaries, a
Manufocturers' Roundtable: A revealing debate
amony the three leading monufaciuers and
designers of ight and sound machines.

Time Flashes: Michae! Hutchison presents a wide-
ranging history of the use of light and sound to
produce heightened states of consciousness.

A Long and Twisted Tale--Denis Gorges and
the Synchro-Energizer

Photic Driving--Red LEDs versus White
Lights: Opposing views on light by two lead-
ing manufacturers and designers of

light /sound machines.

Roll Your Own--Schematic for a Pulsed
Scalar Field Generator: Complete instruc-
fions and diagrams for building your own
scalar field generator

Product Reviews--Dual Induction
Hypnotic Tapes: A careful evaluation of
Hypno-Peripheral Processing, Changewarks,
and Paraliminal fape series.

Unpredictable, Dangerous Information: A book
review of The Anatomy of Sex and Power.

Volume 1, No. 3

At the Crossover Point-New Breakthroughs
in the Twilight Zone: New discoveries of how
specfic brainwave states can lead to dramatic
personality transformations.

Moving Beyond Metaphors of the Mind-
Brainwave Patterns, Addiction and
Transformation: EEG. Researcher Wilom
Beckwith discusses his extraordinary work using
EEG "crossover" training for rapid personal growth.
Bectric Pioneer: The Bioeleciric Interviews,
Part Two: Eminent CES researcher Ray Smith
revedls his successes in using CES for reversal of
socalled “permanent brain domage,” reatment
of alcoholism, drug adicion, anxiety and phobia
Consumers' Guide to New Light and Sound
Machines: induding the MasterMind,
MindGear, 1Q Tutor, Shaman, and Alpha Pacer
[1HPlus and more.

New Device Blectrically Induces Tissue
Regeneration: A look at an exdfing new heat
ing device, invented by Robert 0. Becker, M.D.,
which may be the first step in regenerafing the
hmmht:lody and organs. bl
Megabrain Forum—(omparing o
Meditation, Biofeedback and Mind Machines:
discussions by experts Dr. Thomas Budzynski, Dr.
(George Fitz and others.

Roll Your Own--Schematic for a Rife-type
Frequency Generator: Eleciromagnefic innover
tor Bob Beck describes how you can build the
confroversial “frequency therapy™ instrument
banned by the FDA, for under $275.
Light-Medicine of the Future: a look at the
new book by light researcher Jacob Liberman.
The Mind-Body Database Projedt: An ovenview
of a proposed infemational online dofobase
focused on consdousness tecnology.

The New Scence of Brain Growth and 1
Improvement: new research and books exploring
the impact of stimulation on brain growih by
Marion Diomond

Volume 1, No. 4

Brain Machine Software--How to use Mind
Technology for Peak Performance: A guide
fo using brain tools for accelerated leaming,
deep relaxation, rescripting, including such
techniques os anchoring, mindfulness, open
focus, seffhypnosis and more.

In Search of the Wild Scalar-The Bioeledric
Interviews, Part Three: Foremost scalar theo-
refician Col. Tom Bearden reveals links between
new scalar breakifroughs and teleportation,

THE INSIDE EDGE ON PEAK PERFORMANCE

mind confrol, scalar weaponry; physicists
Elizabeth Rauscher and Bill Van Bise challenge
Bearden; neurochemist Glen Rein explains his
investigations of the effects of scalar fields on
biological systems.
Brain Tech Treatments of Learning Disorders:
New breakthroughs in using photic stimulation,
light/sound machines, and CES for the treatment
of leaming disabilfes.
New Biocircuits Research Provides Evidence
of "Subtle Energies™Dr. Julian Isaacs on the
first fully controlled double blind study of a
subtle energy device ever performed.
Go with the Flow--Three New Motion
Systems: Moving beyond the Graham
Potentializer, a look af three new systems for
vesfibular stimulation
Bioacoustic Energy Field Technologies: An
exploration of what Dr. George Frifz calls "the
most potent and practical” of the new fech-
nologies, wholebody energy field acoustic
stimulators, including the Genesis, Betar,
Vibrasound and others.
Product Review: Dr. Julion lsoocs reviews the
Stress Shield, o new colortherapy ganzfeld device.
Volume 2, No. 1
Techno-Shamanism and the Democratization
of Bliss - o sodio-polfical perspective of the pofen-
fial of psycho-technology by Michae! Hutchison.
fechnology: s Present and Future - an
ovenview by Julion lsoocs, Ph.D. of the develop-
ment of s a scentific discpline
Smart Pills and Nutrients - The Second
Generation — Ross Pelton and Lee Overholser
provide a valuable update on different types of
cognifive enhanding agents. Induding mailorder
sources and bibliography.
The Problem with the FDA - o commentary by
Scott Preston discussing the situation with the
Federal Drug Adminstration and "smart drugs”.
Flotation and the Nature of Change: A
Therapist's Observations - Walt Jessen,
Ph.D. shares his experiences os a therapist
with floafing and how it faciitates changes in
selfawareness and behavior.
Whole Body Acoustic Field Generators -the
use of sound tobles and other structures for deliv
ering sound fo the entire body by Tenry Patten.
Volume 2, No.2
Brain Tuning and State Change - Michael
Hutchson explores changing stutes of aware-
ness using mindtechnology.
Recent Studies in Sound and Light -- by

Julian Isaacs, Ph.D. in which he discusses
examples of recent research using sound and
light machines for stress reduction, anxiety,
aufism, dyslexia, attention deficit disorders,
and chronic pain.

The Brain Tech Athlete — achieving peak physi-
cal performance with psychotechnology by
Michael Hutchison.

Mind as the Projection and Reception of
Hediroholomorphic Fields by the Brain -
Jonathan Cowan, Ph.D. presents possible relation-
ships between neurochemical activity and cohe:
ent electromagnefic radiation fo the formation of
holographic energy fields representing thought.
Ultradian Rhythms and Mind Machines —
Michae! Hutchison discusses natural body cycles
such as those of rest and activity and the con-
nection with brain states and performance.
Volume 2, No. 3

Part One of the Special Report on EEG
Biofeedback

The Brainwave Investigation: Michael
Hutchson reviews the latest advances in the
emerging field of brainwave biofeedback, from
dinical uses to applications for peak perfor-
mance and franscendence.

ATale of Self Discovery: Jomes Hordt, Ph.D.
describes his experiences with long-term alpha
wave training, “a place outside of fime”, and
his cument work using alpha training to pro-
mote longevity, peak performance, emofional
release, and “...20 years of meditation in 7
days of brainwave training”.

EEG Biofeedback Training — The Old and
New: A new ook af the mechanisms operant in
EEG training and some storting results achieved
with dinical “beta” training in the areas of
stroke, fetal drug and alcohol exposure, anxi
ely, depression and more, by Siegfried Othmer,
Ph.D

New Light on Lights, Sounds and The Brain:
A ground-breaking discussion of the new fedh
nology of EEG entrainment feedback by its cre-
ator, Len Ochs, PH.D. Uses of this exciing mix
of lightsound and EEG biofeedback for achiev-
ing desensitizafion and flexiblity of brain state
and response in emotional frauma.

And.. Alpha-Theta Brainwave Biofeedbadk,
by Jonathan Cowan, Ph.D.; as well as A
Review of Personal EEG Equipment, by Julian
Isaacs, Ph.D., and more.



ATTENTION MEGA BRAIN BOOSTERS!

Limited Time Only! Join the MEGABRAIN BOOSTERS and take advantage of
the following special offer.

Founder Level: ® 10 year subscription to MEGABRAIN REPORT $995 value only
© MEGABRAIN ZONES ALBUM
o MEGABRAIN POWER BOOK $2 50-00
® 15% discount on MEGABRAIN WORKSHOPS,  iermations Srface Ml = $400
nutrients, and upcoming tape & CD series

Sustainer Level: ® 3 Year subsription fo MEGABRAIN REPORT $595 value only
o MEGABRAIN ZONES ALBUM
® 10% discount on MEGABRAIN WORKSHOPS, S 17 5000

nutrients, and upcoming tape & (D series g epen ™ M= S50

P
- b
ey
b
e

MEGA BRAIN NUTRIENTS MEGA BRAIN ZONES MEGABRAIN REPORT
Megabrain Optimal State ~ $24.00 Six Tape Album $74.95 4 lssues 1 Year Save $16 on single copy price. US. $48.00
Megabrain N-acetyl Cysteine $20.00 (A Residents add sales tax $5.43 Canada or Mexico (Surface) $54.00
Megabrain Ultra Ani Oxidant $20.00 USS. Shipping/Handling $6.00 Other International (Surface) $62.00
Megabrain Ginkgo Biloba ~ $22.00 Canada $12, Infernafional $24 International Airmail $74.00
Megabrain Power DMG ~ $16.00 Individual Tapes 8 Issues 2 Years Save $44 on single copy price. US. $88.00
Megabrain C0Q-10 $19.00 Peak Performance $16.95 (anada or Mexico (Surface) $96.00
Deep Relaxation $16.95 Other International (Surface) $112.00
Focus $16.95 International Airmail $136.00
Exploration $16.95 Back Issues
Flow $16.95 Volume #1, No.1, $16.00
Awakening $16.95 Volume #1, No.2, $16.00
40 pg booklet $6.95 Volume #1, No.3/4 (Double Issue), $30.00
(A Residents add sales tax $1.23 per tape Volume #1, Set, $48.00
U-S. Shipping/Handling $1.50 per tape Volume #2, No.1, $16.00
Canada $3, International $6 per tape Volume #2, No.2, $16.00
MEGA BRAIN POWER (Reg. 14.95) Volume #2, No.3, $24.00
With renewals and new subsscriptions $9.95 Volume #2, No 4, $24.00
(A Residents add sales tax .54 Volume #2, Set, $56.00
US. Shipping/Handling $5.00 USS. Shipping/Handling, Single Copy $2.50
Canada $4, International $12.00 U.S. Shipping/Handling, Sets $8.00
(A Residents add sales tax $1.08 Foreign Shipping/Handling, Single Copy ~ $5.00
Foreign Shipping/Handling, Sets $16.00
Total -
Nome
Address
Gty State Tip
oy Phone/Bay Eve
Method of payment: (Visa (Mastercard (CiCheck TlMoney order (Make checks payable to Megabrain Communications P.0. Box 65676, Los Angeles, CA 90065
(¢ O R S S S —— Expires — — /— — Signature

QYes | am interetested in Megabrain Workshops!




EGABRAIN REPORT

adjust or delay the feedback sound or light
for a certain number of milliseconds,
according to when that information would
reach the cortex and either increase or
decrease the ongoing EEG rhythmicity by
coming at a time where the excitation from
the feedback signal would augment the
inherent rhythmicity or interfere with it. So
we got some added boost in synchrony and
amplitude out of finding those delay times
that idealize that relationship.

ZEN AND THE ART OF GIVING
INSTRUCTIONS

One of the most interesting findings had to
do with instructions. We gave really careful
and detailed instructions to one group—
instructions that were constructed by a
number of people who did have the ability
to turn on and off the alpha tone, so every-
one was convinced these were good
instructions. To another group we just said
“Turn the tone on and off.” Amazingly, we
found that people who weren’t given
instructions did better. Very early in the
game this strongly affected my approach to
further learning and EEG training.

I realized it had to be a non-verbal kind of
communication, so I learned how to talk in
a way that left them with very little. It
began to become clear that the most power-
ful of all the things that we did, and there
are others 1 haven’t mentioned, was pre-
senting an image of space as something that
they should be with. When I say “image,” I
don’t mean visual only. In fact, I mostly
encourage a “feeling image” of space,
because the body is so instrumentally
involved with the gripping and the holding
that slows the flow and prevents the inher-
ent rhythmicity. But the big view is an
equal attention to all sense modalities, and
in the beginning, a little emphasis on feel-
ing because that modality tends to be
excluded from imagery if you don’t make a
special point out of it for most people.

This experience of expanded
and intensified awareness is
basically what many people
describe as the experience of
enhanced synchronous alpha
production,
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MBR: And this feeling of space, you found,
is the most effective way of producing this
synchronous brain wave activity?

LF: Absolutely. I've come to call it “object-
less imagery.” It is more effective for pro-
ducing high amplitude alpha synchrony for
more people over a longer period of time
than any of the relaxation protocols, any
imagery protocol I've ever run across. That
led me to wonder why would space be so
much better than anything else? And that
slowly drew my attention to the differences
with which we attend to space. We pay
attention differently to something that is not
grippable, not graspable, than we do to a
thing or an object.

So I started wondering: what is the differ-
ence in attention, how would you describe
it? And it's only very slowly—I have to say
that I'm telling you in a short time a story
that I lived through over many years—and
it just slowly, slowly got through to me. 1
think a brighter man, a more subtle person,
more expressive person, might have done
this work in a lot less time, but for me, 1
couldn’t get here without going through it
myself and slowly realizing what has hap-
pened. So it's been a very personal journey
forme. ...

I found that when you experience this
objectless imagery, because it's not grip-
pable, you end up surrendering much earli-
er in the game. For example, can you imag-
ine, now, taking a bath in space . . . and let-
ting it permeate you and pervade you in
every way . . . and allow yourself to know
that space intimately and directly with all
your senses?

That kind of an experience is very different
than imagining a sunset or a mountain
scene or a beach scene or something of
beauty. Although it is possible to pay atten-
tion to those things in the same way, few
people do. They just appreciate it as per-
haps a broader object, maybe a more inti-
mate object, but not as intimate as one
needs to get when attending to space. Space
is everywhere, both empty and limitless. So
one of the things you do is open to it,
because there are no boundaries to space.
And the theory is that you can’t make an
object of it, so you naturally stop trying and
you become more one with it.

And that's the important change that hap-
pens with the Open Focus training refer-
ences to space. Instead of focusing attention
on some object, we expand our attention to

limitless, timeless space. And as we experi-
ence space more intimately, we deepen the
absorption of our attention in the totality of
present experience. And this experience of
expanded and intensified awareness is basi-
cally what many people describe as the
experience of enhanced synchronous alpha
production.

ATTENTION AND THE SELF

Now, we change from day to day, moment to
moment. One moment you're in pain, next
you don't notice the pain. One day your prob-
lems seem overwhelming, the next day they
don’t seem so bad. These moment to moment
changes are almost like changes in who we are.
What's the explanation for these changes?

I believe these changes are a direct result of
changes in how we pay attention to what we
pay attention to—that how we pay attention
controls our behavior, our mental states, our
experiences and sensations, and our
physiology. 1 also believe that we can use
EEG feedback training to become aware of
how we pay attention, and to learn ways to
select and choose differing ways of paying
attention that are best suited to help us func-
tion more effectively in specific situations.

MBR: So we can increase or decrease brain
synchrony by paying attention in a certain
way. What are the different styles or modes
of attention?

LF: 1 gradually evolved a model of attention,
or an attentional model of awareness, with
four styles of attention: diffuse versus nar-
row, and objective or separate versus
immersed, or “into it.” These four styles or
parameters of attention, in various combi-
nations, describe the styles of attention [See
Figure 1].

There are various combinations of attention-
al styles. Narrow focus-objective attention
(quadrant A) is the favored attentional style
of our culture, one that values highly linear
information processing skills and and ability
to completely and narrowly focus attention
on concrete, external objects or tasks.

We are also very attached to immersed,
absorbed or “into it” narrow attention
[quadrant D]. Often people say they're “in
the zone” when they’re in immersed narrow
focus. This includes the experience of being
completely absorbed in something to the
exclusion of everything else—reading, sex,
sports, music.
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These are the modes of attention that our
culture holds to be most important or use-
ful. They'’re on the narrow focus side of the
narrow-diffuse continuum. But there are
other ways of attending and, in fact, unless
we spend some time attending in these var-
ious other ways, then we end up accumu-
lating stress, because stress is prevented
from diffusing when we don’t allow diffuse
and immersed attention.

Diffuse focus-immersed attention [quadrant
C], for example, is exemplified by the loss
of self-consciousness when you seem to
merge with a wide range of stimuli and sen-
sory experiences. Good examples include
some types of meditation, and the effortless
almost instinctive performances of accom-
plished athletes, performers and artists.
Diffuse focus-objective attention [quadrant
B] is exemplified by activities such as dri-
ving a car, going for a walk, watching a
sunset, playing in a band—where objective
activity takes place against a background of
diffuse awareness.

The diffuse focus modes of attention pro-
vide a release from the tension and stress of
narrow focus. All animals except humans
spend a substantial amount of time in dif-
fuse modes of attention. Unfortunately, 1
think we are gradually, as a species, becom-
ing more and more subject to stresses
which are not allowed to diffuse because
we spend less and less time in these alterna-
tive attentional styles.

MBR: Such as the Open Focus state you
teach with your EEG feedback training?

LF: Open Focus includes all the forms of
attention simultaneously. Its goal is to have
flexibility of attention, so that you can move
freely among the attentional modes, and
even use all of them at once.

This brings us to the physiological corre-
lates of attention. If you remember, I said
that space was the most powerful of all the
images that 1 tried in producing more
brainwave synchrony, and space is some-
thing that causes you to diffuse and become
more intimate or into it or absorbed. And
that's generally the physiological connec-
tion. That is, EEG synchrony is associated
with diffusion and immersion; and EEG
desynchrony, lower amplitude, is associat-
ed with objectivity and narrowness.

THE DOORWAY TO HIGH
PERFORMANCE

Now, there’s a frequency continuum here,
and most people make a lot of that. And
there certainly is an association with
arousal and frequency; that is, lower fre-
quency is associated with lower levels of
arousal, and higher frequency with higher
levels. However, my model and experience
suggest that there’s a middle range of fre-
quencies that allows a medium level of
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arousal, which supports an integration of
both narrow and objective attention and
diffuse and absorbed or intimate attention
coming together to form a more open
focused kind of attention. And when this
happens and when this balance of right
and left associated with medial levels of
arousal occurs, you pop into another way
of being that's unusual. That is, it's bal-
anced in attentional styles, which is unusu-
al for us, and therefore, performance
becomes the best at that time. It’s the high
performance state.

MBR: What frequency range is this?

LF: Well, I don’t want to put a number on it.

What I want to suggest is that it's a door-
way, and once you pop thru it, I think the
frequency is not the issue. I think to get
thru the door, you have to do some practic-
ing of this medial level of arousal. Which of
course is like what meditators and artists
and so on do. They're not hyped and
they're not hypo—they find this groove and
they start melting into it and stabilizing it,
and they get to the point where they can
find it again and again. And it is through
that doorway that they find another kind of
functioning, another kind of attention,
which then would allow them to move
freely through a whole range of frequencies
without affecting arousal and awareness
that much. Okay? And now, there’ll be a
figure or frequency that perhaps presents

that a little more clearly. Now, it may be for
me, because I've recognized that I'm a little
under-activated for certain tasks as a rule, I
might have to move higher in my own
training to reach this optimum level that
makes it easiest to open the door.

MBR: Higher in frequency?

Brainwave synchrony is associ-
ated with diffusion and
immersion; desynchrony with
objectivity and narrowness.

LF: Higher in frequency. And for you, who
perhaps more naturally do things, say,
intellectually and verbally, 1 would suggest
that you may move lower. I'm just guessing
now. I'm just using you as an example of
what I'm talking about. But, in any case,
I've noticed that some people relax down-
ward into a lot of alpha, and some people
raise into a lot of alpha, and I mention
alpha because, except for individual cases,
I've pretty much stayed with the idea that I
want to teach on/off control of synchrony
in the alpha range.

Now, when I teach that control, I'm sure
that almost all of my clients, when they
turn off, do beta-like activities. So what
they are learning is how to go into a diffuse
absorption or immersion and then how to
come back to a more narrow focus objec-
tive attention, and back and forth. And I
think that's one of the healthiest attentional
flexibility forms of training that exists, and
1 do it myself, and I teach my clients to do
it regularly with significant positive results.

“JUST BEING": SYNCHRONY
AND HEALING

MBR: You've conducted clinical research for
over 20 years now in teaching people to go
through the doorway, as you say, into open
focus and synchronous states. Could you
describe some of the benefits of this train-
ing?

Animals spend over 40% of all
their waking hours resting: not
doing, not moving6 not parfic-
ularly seeing, just being.
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LF: Well, there are all the obvious benefits. 1
say obvious because I've been a clinician
now since ‘73. Before that, I was only a
researcher. So, I've been a clinician/
researcher since ‘73, and my observation is
that if you allow people to move from
attentional rigidities that tend to center
around narrow focus objectivity and allow
them to move to a more diffuse broadened
awareness, there’s a natural diffusion of
stress which supports normalization of
function. Therefore, I'm suggesting that this
is a general technique, a general movement
of mind and associated physiology, that
allows normalization to occur. So, for exam-
ple, if there were any dysfunctions of the
body that were the results of trying to stay
in emergency mode all the time, which is
associated with narrow focus objectivity,
then we're preventing the body’s natural
healing processes from occurring. The
body’s natural wisdom is defeated because
we're not allowing it to be applied; we're
staying away from the state or the ways of
attending and associated brain wave activity
that allow for this normalization and heal-
ing to occur.

Recent research has produced evidence that
all animals spend over 40% of all their wak-
ing hours resting: not doing, not moving,
not particularly seeing, just being. They
may be aroused on occasion by sound, but
they immediately return to this “just being”
kind of mode, which I assume is the time
that normalization of function occurs.
Human beings, on the other hand, do not
do this. They get up in the morning; they
have a schedule; there are deadlines; and
even after work at night when things are
less pressured, they have to do laundry;
they have to arrange for dinner; they've got
to pay bills; they have social pressures and
so on. Today the socialization pressures are
ever stronger in the direction of narrow
focus objectivity and goal- oriented activity,
which are synonymous in my mind.

Now I'm often asked, “Well, what symp-
toms are not going to respond to this?
What symptoms do not have at least some
stress-related, tension-related compo-
nents?” And as of this time, I guess a bullet
wound or an accident could be left out, and
there are probably certainly biological
assaults that are so strong that even if you
were in tiptop health and fully normalized
your body couldn’t respond to them effec-
tively. But in, 20 years, I have treated many,
many, many different kinds of things using
this EEG training, and it has a broad gener-
ality to it. Now, I'm not saying that this is a
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cure. I am saying that whatever techniques
are available to facilitate healing, one addi-
tional and very important one is creating an
environment in which the body is allowed
to normalize itself and to bring about heal-
ing. And we can learn to enter that state
through EEG feedback training.

SYNCHRONY AND SPORTS

MBR: In addition to the therapeutic and
healing benefits of this state, you've done
research that indicates that there are bene-
fits in performance for people who are
already healthy and strong.

LF: That's my favorite interest. I've worked
with Olympic athletes and some famous
coaches and athletes along the way, and I'm
very interested, now in golf, and I hope 1
can get it together to write something
specifically oriented toward golf because it
is perfectly suited. It's as close to medita-
tion as any sport 1 know of. Maybe chess,
although chess is very intellectual, and golf
is much less intellectual—it's just being in
this moment as fully as you can be, prefer-
ably in Open Focus, and letting this swing
unravel itself, uncoil. And it is, I feel, a
great gift that I found golf in my later years.
I'm almost 60.

MBR: What about more active sports? Is it
possible to be in this diffuse state even
while . . .

LF: Sure. All of them. Another one that I
personally was involved in is marksman-
ship, and 1 was on the Sixth Army Pistol
Team, and some “Zen and the Art of
Archery”-like experiences that I had at that
time just point up how much attention
affects everything we do. But certainly if
one is interested in ever more optimizing
performance, attention is a critical issue.
And beginning to practice attentional styles
and flexibility is crucial to optimization of
function.

TWO BRAINS IN SYNC

I also did some work across persons, that is
to say, I would train two or more people,
such as teammates, to get into a state of in-
phase whole brain synchrony, and some of
the outcome phenomena were extraordi-

nary.
MBR: Could you describe that?

LF: Well, in this kind of training, you set the

feedback signals, usually strobe light and
sound, to provide feedback only when each
and every person’s EEG activity is in-phase
or synchronous. When that happens,
there’s a very strong feeling or sense that
somebody else or the other person is in the
same space, the same experiential space.
Couples might have the same thought-
images, or be aware of the same sensory
experiences. Often they report feeling a
strong sense of oneness with their partner
or partners. And some people take to it very
positively; they feel kind of a union which
is positive, no longer alone, so they’re very
together, which is, I think, very much
desired by a number of people. And other
people reject the event, although that’s
been much less frequent an occurrence.

Couples might have the same
thought-images, or be aware
of the same sensory experi-
ences. Often they report feel-
ing a strong sense of oneness
with their pariner or pariners.

One occasion that stands out in my mind
was when two people were in different
rooms and didn’t realize they were hooked
together. And after the session was over
and I debriefed them individually, one said,
“Gee, I somehow felt like I left where I was
and I went and,” he sort of pointed over his
head behind him to exactly the room the
other person was in, “and I felt like there
was a presence there and I was trying to
enter it.” And this was a male and he was
trying to enter this female’s presence. And
when 1 debriefed the female, she said,
“Well, you know, I felt like somebody was
trying to enter my space, but I didn’t want
him in my space and I rejected him.”
Interesting.

MBR: This reminds me of the scientists at
the University of Mexico City who hooked
pairs of strangers up to EEGs and then told
them to “feel each other’s presence” or try
to “communicate” with the other. And
when this happened, they found that the
EEG tracings became synchronous.

LF: Oh, interesting.

MBR: And the ones with the highest amount
of synchrony were the ones who had the
greatest success in communicating with
their partners. So, they seem to have come
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at it from the opposite direction—

LF: Thats right.

MBR: —that you have. You've induced syn-
chronous brain waves and found some sort
of increased inter-person awareness and
communication. They, on the other hand,
induced inter-person awareness and com-
munication and found that it results in syn-
chronous brain wave activity.

LF: Except for the word “induced.” 1 didn’t
get them to do it any way. I just said, “Turn
the tone on.” And the tone depended on
their participating in a certain way with
each other, getting in phase and producing
more alpha. It wasn’t induced so much as
guided or trained.

MBR: In Mega Brain Power, 1 speculate that
this type of brain wave synchrony could
increase communication, for example,
between romantic partners, sexual partners,
and so on. I'm wondering if you have any
thoughts about the mechanism—how peo-
ple might share consciousness when they
do have synchronous brain wave activity or
share some sort of link.

LF: As for the communication between part-
ners, I've found that’s exactly what happens,
romantic events are engendered and old
married couples feel like they’re newlyweds
again—that same kind of union and oneness
that was present when they were newly-
weds, was present upon producing the light
and the tone and increased phase synchrony.

One married couple in their sixties, arguing
all the time, bickering all the time, said
they both felt like they were on a honey-
moon again when they were on the
machines, that same kind of intimacy. But
exactly how that happens, you know, the
obvious things come to mind, but I'm sure
you could state them more clearly.

SUBTLE ENERGIES AND ALTERED
STATES

I wouldn’t be surprised if there were not
kinds of energy that are still too subtle, that
we're not attuned to yet, and that do man-
age to cross space. By lining up some obvi-
ous biological function like the “awareness
machine,” the “attention machine” that the
brain is, kind of aligns awareness in a way
to allow something, perhaps frequencies,
you know, common frequencies of energy.

And I have had this experience personally a

number of times, where information about
the environment seems to be flashed to my
awareness at a much greater rate than nor-
mal. 'm normally somewhat phlegmatic
and things come slow and relatively easy
and calm for me. But on occasions, I've
been popped into a state where it’s clear
that I'm moving twice or four times or eight
times the speed of my normal movements,
and my perception is greatly enhanced, and
I sort of can stop things in mid air and
catch things that have fallen as if they were
in slow motion and see broken pieces of
glass in an accident “tinkle, tinkle” as they

go by.

So yes I suspect that there are rates of per-
ception and ways of perception that are not
readily available to us and that we're not
readily aware of when we do get involved
in them. And they sort of take a second
order kind of awareness that 1 was referring
to earlier just to tune into. And, in fact, if
you remember, 1 was talking about an
arousal level which acted like a portal
through which we have a reorganization of
attention from our normal oscillation and
alternation between narrow focus objec-
tives and then dropping out into diffuse,
into-it-ness and back again.

OPTIMUM AROUSAL AND PEAK
STATES

But when you go through this portal at the
right medium levels of arousal, both atten-
tional styles are simultaneously present—
that is to say, for example, narrow objective
and diffuse into-it-ness. When they’re both
present simultaneously, a switch occurs, a
restructuring or a reorganization of atten-
tion, so that one becomes narrow into-it in
the center of one’s attention and with a dif-
fuse objective surround, which is aware of a
great deal. And it’s possible to be into it and
function like an into-it person can and be
aware of not only one’s actions but the
environment in a very broad scope and in
an objective way.

MBR: Sounds like a description of what
many people describe as peak performance
states in sports and other areas.

LF: Could very well be. 'm describing it in
terms of attentional style, which is, you
know, my long-term research and training
emphasis. So whether one calls that a peak
experience, I guess, depends a lot on how
they attend when they do what they do oth-
erwise. If a shift into that attentional state

pops them into a peak experience, then it's
very likely they were very attached to other
structures, like the “narrow/objective” and
“diffuse/immersion,” alternating instead of
simultaneously present.

I've been popped into a state
where it clear that I'm mov-
ing many times my normal
speed, and my perception is
greatly enhanced, and I sort
of can stop fhinis in mid air . .
. and see broken pieces of
glass in an accident “tinkle,
tinkle” as they go by.

But I do recommend and feel that having
the option to have this form of attention,
the one associated with peak experiences
that you mentioned, is something worth
experimenting with and striving for, and is
available only when all forms of attention
are simultaneously available, which is, at
this middle arousal level.

SYNCHRONY FEEDBACK
TRAINING

MBR: Could you describe how you use your
EEG in the clinical setting, any information
that you think would be of interest to other
therapists or clinicians or people who
would be interested in using your type of
procedure.

LF: With regard to clients, I've seen such a
wide variety of clients’ symptoms that it’s
hard to rule out anybody. I think just about
anybody that has come in who hasn’t been
helped by the medical profession and has
tried a number of other therapies and has
not been satisfied by them in terms of
remission or reduced intensity of pain, I'd
be willing to try neurotherapy. As a matter
of fact, we've done remarkably well with
such people—probably because they are
very motivated. They've kept searching and
they come upon us somewhere late in the
cycle and they've tried everything else and
they don't believe that this is going to work
either and are presently surprised when it
starts. And I've had a number of clients that
have gone to full remission after 50 years of
symptoms, particularly headaches and
migraines, tension, and even some cluster
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headache clients—which are not supposed
to be responsive to biofeedback techniques.
But most of the therapists who claim simi-
lar results have tried just muscle tension
and thermal biofeedback. So it’s clear to me
that EEG offers additional potential.

With regard to how we approach the
process, there’s a general phase and then a
more specific phase. The general phase
involves attention training, explaining and
teaching the person to move toward a wider
scope of attention and more intimacy with
experience, a closer, more immersed or
absorbed experience. And that’s done ini-
tially through verbal guidance the first part
of each session. And then the second part
of the session is with the EEG and with a
tape, an Open Focus tape. We ask them to
learn to listen to the tape in such a way as
to keep the feedback tone and light on, and
when the light and tone are on, that means
they are producing more or above thresh-
old levels of whole brain synchrony.

MBR: And both the light and the tone are
rhythmic, at the same rhythm as the fre-
quency that they’re —

LF: Yeah, they actually mirror the brain
wave activity, so for each wave that exceeds
threshold, you get a sound that gets louder
as the wave gets taller and actually stays on
as long as the wave is above threshold and
is off briefly and then comes on when the
next wave increases. So you actually have
an auditory image of this electrical event.
And the same with the light, except the
light has only one intensity; it doesn’t get
brighter.

MBR: But it's a very bright strobe.

LF: 1t’s a bright strobe that goes through
closed eyes. We do it with eyes closed
because we found that just having the eyes
open changes the attentional set of the per-
son. It's much more conducive to moving in
the direction of the fusion of attention and
merging with experience if the eyes are
closed, even in a darkened room. I have a
room that’s truly dark, and even when 1
know they can’t see anything, and they
know they can’t see anything, they’re still
reaching with their eyes. If you have them
hooked up to an EEG and you ask them to
open their eyes in this completely darkened
room, even 25, 30 trials into this process,
they still shut down the alpha when they
open their eyes. Suggesting that it's more a
habit of attention that they’re invoking than
actually having to do with visual experience
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and gripping of particular visual experience.

On the other hand, using Open Focus tech-
niques we can teach them how to see with
their eyes open, even in a lit room, without
shutting down alpha. So then they have
options. It’s a softer, a more permeating
kind of vision. It doesn't stop at a surface; it
accepts and acknowledges the surface but it
doesn’t grip it.

We teach them how to see
with their eyes open without
shutting down alpha. . . a soft-
er, a more permeating kind of
vision. It doesn’t stop af a sur-
face. . ..

MBR: This training takes place in the alpha
range?

LF: Yes. Almost exclusively. I do, for various
reasons, move on occasion into theta, but
almost all of it is in the low alpha range,
somewhere around 10, 9 1/2, 9 Hz. Initially
I choose the frequency that they produce
the most of, so if they're up at 11 or 10 1/2,
I center the frequency filter at that frequen-
cy, because I want them to get a lot of feed-
back and to encourage as much alpha and
amplitude as possible, to help them find
that state and learn how to stay there, and
let themselves become more stable in the
production of this alpha. But as time goes
on, there is a drift that occurs, and as I re-
discover their current center frequency—
the frequency they produce the most of at
that time—at the beginning of session,
there’s a movement towards lower frequen-
cies. So you come down maybe by tenths of
a cycle down to 10 and then 9.9 and so on.

MBR: There’s been extensive research indi-
cating that getting people into alpha states,
no matter what technique they use, can
have benefits for them. Is there something
intrinsically beneficial about the learning
process involved in EEG biofeedback that
adds to the power or increases the benefits
of the alpha state?

LF: Well, it's like endorphins and morphine.
You can get a pretty big hit from a shot of
morphine and you can also produce endor-
phins yourself. But learning to produce it
yourself in more and more circumstances
in your everyday life is far superior to being
dependent on an external source, in that

you can learn gradually to invoke it appro-
priately in your life and not be dependent
in any way. It’s like having a skill. It’s like
learning how to be healthy and happy and
driven by positive experiences, like creativi-
ty and union and oneness and, dare I say
the word, ‘love.’ These are experiences that
need to be cultivated. We, in our society,
don’t do that, so we become slaves to
round-about ways of getting these experi-
ences—or external sources.

And that's my argument, really, with all the
external ways of doing it, even runners. As
you may know, I've worked with the
Olympic Development Committee, and
long distance runners at one point. I asked
these remarkably talented runners who had
run for most of their young lives how they
got started in this process. And most of
them said the same general kinds of
things—that when they were younger and
things weren’t going well and they felt bad,
they started running and slowly realized
that this really solved some problems for
them. And they felt better afterwards, so
they gradually did it more and more, ran
longer and longer distances, and it became
a very pleasurable thing for them to run.

However, I now want to tell you the other
side of the story, that I have, because of
that association, seen a number of other
runners in my function as a clinician. They
come to me and they say they can’t run any
more because their tension is now causing
them to cramp up and even fall unexpect-
edly because some muscle doesn’t function
well. Their tension has reached the point
where in their everyday life it’s intolerable.
Now, if running were a solution, a true
effective long-term solution to their stress,
they wouldn’t be in that position. And,
therefore, one must appreciate that there
are some short-term beneficial effects to
running, or other things, but one needs to
continue to discover more long-term solu-
tions to the stress-related problems.

MBR: Some of those who have used EEG
feedback training believe there is some-
thing inherently brain expanding about
learning to manipulate your brain waves.
They've concluded that just the attention
required in learning EEG, the process itself,
seems to stimulate enhanced brain func-
tioning. In other words, that there’s
something qualitatively different about the
learning process of EEG feedback from
other techniques for getting into alpha,
such as, let’s say meditation or —
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IF: Light-sound machines.

MBR: Yes. That the learning process itself or
perhaps the challenge involved, or the con-
tinued attention to the task actually stimu-
lates a kind of a higher functioning in the
brain. Professors Russell and Carter of the
University of Houston, for example, claim
that “When the task of control of EEG
activity is adequately learned and sufficient-
ly practiced, the functioning of the human
brain improves measurably, e.g. . . . scores
on standardized tests of achievements or
intelligence increase by 12 to 20 points.”

LF: Okay. Now, if it were simply just paying
attention to something and doing some-
thing like, say, you can imagine a computer
game would catch your attention and you
could stay with it a long time. . . . If it were
just paying attention to something, then
people would be getting better doing other
kinds of things that they generally partici-
pate in, and physiotherapy and other things
might have the same effect. It's something
special about brain wave training, okay?
And I think the connection for me is that

with EEG training you're paying attention to
how you pay attention. And that changing
brain waves is changing attention.

And that’s the real important and significant
issue that I have been dealing with for the
last 20 years—that brain wave training is
attention training. And only now are we
putting together the pieces. The reason it is
so effective in so many ways is that we're
actually getting access to attention, which is
a higher order awareness. Paying attention
to how we’re paying attention is like aware-
ness of awareness, which is, by definition,
second order awareness, higher awareness,
higher consciousness. -

With EEG Irainin% you're pay-
ing affention fo

attention. And changing brain
waves is changing attention:
brain wave training is atfen-
tion training. |

oW you pay

So I'm saying that the brain is an organ of
awareness. It's an organ of attention, and to
gain control over awareness is to become
aware of how you are aware, how you're
paying attention. Those are equivalent
terms in my mind. And then once you're
aware, you can learn when to do which,
when to pay attention this way, when to
pay attention that way. You don’t go into a
personal relationship with a narrow focus
objective attention. You fuse and you merge
more. You don’t solve your accounting
problems with diffuse immersed attention,
not as a primary attention anyway—maybe
in the background. But you'd be better off
narrow focusing and objectifying.

Becoming aware of how you're paying atten-
tion, becoming aware of when to choose
which attentional style, and then having the

actual capacity to manifest the appropriate

attention, which is then a third step—is, I
think, what makes a realized human being.
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EEG ALPHA-THETA NEURO-

FEEDBACK:

PROMISING CLINICAL APPROACH FOR FUTURE PSYCHOTHERAPY AND MEDICINE

Eugene G. Peniston, Ed.D., A.B.M.P

EARLY DEVELOPMENT OF ALPHA OR THETA
BRAINWAVE TRAINING

The use of alpha or theta brainwave neuro-feedback therapy
(BWT) in the treatment of various disorders began with
research in the sixties and seventies by Joe Kamiya (1968),
Barbara Brown (1974), Tom Budzynski and J. Stoyva (1969;
1972), and Elmer Green (1962), Elmer Green, Alice Green
and Dale Walters (1970). In brief, alpha brainwaves of fre-
quency 8-12 Hz were said to be connected with feelings of
well-being and theta brainwaves of frequency 4-7 Hz were
associated with the pre-sleep or day-dreaming state in which
spontaneous imagery (or hynagogia) arose (Green, Green, &
Walters, 1970). Beta brainwaves of 13-20+ Hz have been
associated with concentration or anxiety and confusion. Delta
brainwaves indicate sleep. It was speculated that levels of
anxiety could be reduced, repressed psychological material
could be processed and self-actualization attained if the indi-
vidual was trained via visual or auditory feedback to produce
a higher percentage of higher amplitude, lower frequency
(alpha and theta) brainwaves.

With respect to alcoholics and/or drugs, the anticipated thera-
peutic benefits of alpha and/or theta BWT were not fully real-
ized during that time. For instance, a French-Canadian study
(Beausejour & Lamontagne, 1977), found that
Electromyograph (EMG) biofeedback training was more suc-
cessful than alpha BWT with habitual drug users. Bear (1977)
also found no significant positive change in mood after alpha
BWT. Pafsini and colleagues in the 1980s did alpha feedback
training with alcoholics and found positive subjective com-
ments from patients. However, the alpha feedback training
was not related to an increase in sustained prevention of
relapse.

The popularization and commercialization of alpha and/or
theta training led to inadequate protocols and exaggerated
claims of effectiveness (Stern & Ray, 1977), and by the eight-
ies the technique was relegated to the fringe of respectable
therapies. During the past 20 years, the field of EEG biofeed-
back has sustained a small circle of devoted researchers and
clinicians. Until recently, these devoted followers have
endured much criticism from skeptical professional col-
leagues. While the beneficial use of both traditional elec-
tromyography and temperature training has now been estab-
lished for some time, EEG work always met with much
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debate. However, recent research findings and the marketing
of increasingly sophisticated EEG equipment may soon per-
mit EEG biofeedback to fulfill its long awaited potential as
once promised. EEG biofeedback is being successfully uti-
lized in the treatment of addictions, attention deficit disorder,
post-traumatic stress, closed head injury, epilepsy, and per-
formance and learning enhancement. Alpha-theta brainwave
training, a form of EEG feedback, provides a promising and
effective new treatment for alcohol abuse, clinical depression,
crack-cocaine abuse, chronic combat-related post-traumatic
stress in Vietnam Veterans, multiple personality disorders,
and eating disorders.

Alcoholics receiving alpha-theta traininj showed
significant reductions in depression and (upon
36-month follow-up) sustained abstinence.

Since 1969 (when the Biofeedback Research Society was
formed, now known as the Association for Applied
Psychophysiology and Biofeedback, or AAPB) and the present
time, cutting-edge interest has moved from preoccupation
with the voluntary muscular and autonomic nervous systems
(Green, Green, and Walters, 1970; Fahrion, et al, 1986), to
the central nervous system, and in particular to alpha-theta
brainwave feedback (Green, Green, and Walters, 1974),
Green and Green, 1986; Green and Green, 1989). And now it
has been found that the self-induced reverie state of alpha-
theta neuro-feedback Peniston/Kulkosky protocol makes it
possible for patients to get control of and eliminate lower-
brain disorders such as: alcoholism and depression (Peniston
and Kulkosky, 1989, 1990; Fahrion et al, 1992); Ochs, 1992;
Byers, 1992; Wuttke, 1992; Boeving, 1993; Saxby and
Peniston, 1994; Kelley, 1991; Kelly, 1993; Sullivan, 1993;
Sealy et al, 1991; Peniston et al, 1993; Blackman-Miroff 1993;
White, 1993), combat-related post-traumatic stress syndrome
(Peniston and Kulkosky, 1991; Peniston et al, 1993; Sullivan,
1993), multiple personality disorders (Manchester et al,
1994), and possibly bulimia nervosa (Greco, 1992). My asso-
ciate Paul Kulkosky and I have found that combining alpha
and theta brainwaves with temperature and visualization
training contributed to sustained prevention of relapse in
alcoholics and PTSD.
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PENISTON/KULKOSKY NEURO-FEEDBACK STUDIES

We developed our novel treatment protocol based on some of
the work of a few devoted giants in the field of EEG for addic-
tion, post-traumatic stress, depression, multiple personality
disorders, bulimia, other emotional dysfunctions, using
biofeedback and visualization techniques to bring about sig-
nificant behavioral change by actually altering the addiction
and emotional dysfunctional personalities (Peniston and
Kulkosky, 1989; 1990; 1992; Peniston et al, 1993; Manchester,
1994; Saxton and Peniston, 1994; Greco, 1992; Sullivan, 1993;
Byers, 1992; Kelly, 1993; Kelley, 1991; Fahrion et al, 1992;
Sealy et al, 1991)..

Alpha-theta brainwave neuro-feedback for alcoholism first appeared
in professional literature in 1989, when Kulkosky and I published a
research study on alcoholism recovery in Veterans Administration
patients. In this research study, following a temperature biofeedback
assisted autogenic pre-training phase and a visualization pre-training
phase, experimental subjects completed thirty 30-minute sessions of
alpha-theta brainwave neuro-feedback training with audible feed-
back tones provided for different types of brainwaves.

The original experimental study of chronic alcoholics compared 30
subjects in three groups: (a) alcoholic - BWT, (b) alcoholic - tradi-
tional therapy, and (c) non-alcoholic controls. Subjects were
matched on age and were evaluated for alcoholic history, number of
prior hospitalizations, 1Q’s, and socio-economic status. Before and
after treatment, subjects were administered the Beck Depression
Inventory (1961) (BDI), the Millon Clinical Multiaxial Inventory
(Millon, 1983; Craig et al, 1985), (MCMI), and the 16 Personality
Factor Scale (16 PF), and were tested for EEG characteristics, and
serum beta-endorphin levels. The beta endorphins are stress related
hormones and are elevated during the experience of physical or
emotional stress. Successful treatment would stabilize beta-endor-
phin levels, so that stress related increases would be less likely to
occur.

80 percent of those receivif}q the EEG training
were able to Zuit drinking following a 30-day
program. . . affer three years the success figure
declined by only 10 percent. Such success had

never before been achieved.

The findings of this investigation showed enhanced percentages of
alpha and theta waves in the EEGs of the alcoholic BWT group after
treatment, compared to pre-treatment status. The control groups
showed no such increases. Alcoholics receiving BWT also showed a
gradual increase in alpha and theta brain rhythms as the thirty (30)
experimental sessions progressed. This group also showed signifi-
cant reductions in self-assessed depression and (upon a 36-month
follow-up) sustained abstinence and less relapse than the alcoholic
traditional therapy group. Also, the alcoholic traditional therapy
group showed a significant elevation in serum beta-endorphin levels
at the end of treatment, whereas the other groups did not. Both alco-
holic groups had similar pre-treatment levels of beta-endorphins,
whereas the non-alcoholic group had lower pre-treatment levels.
Since elevations in serum beta-endorphin levels are associated with
stress, their elevation in the traditional therapy group may indicate
that this group is experiencing the stress associated with abstinence

and fear of relapse. It is interesting that the BWT group did not show
an increase in this stress hormone after treatment, but instead
showed stabilization.

On the MCMI and 16 PF prior to treatment, both groups of alco-
holics showed significantly higher scores (in the pathological
ranges) than non-alcoholics on most of the clinical scales and char-
acteristic scales. Administration of BWT was accompanied by signifi-
cant decreases in all of the MCMI clinical scales and normalization
on the 16 PF scales. Alcoholics receiving traditional therapy showed
significant decreases only in two MCMI scales (avoidant and psy-
chotic thinking), and an increase on one MCMI scale (compulsive),
and showed only a significant increase on the 16 PF in concrete
thinking. This provides confirmatory evidence that the application
of BWT treatment procedures produce fundamental changes in alco-
holic personality variables. These changes may underlie the sus-
tained prevention of relapse and absence of increases in circulating
beta-endorphin levels in alcoholics receiving prolonged BWT.

In this study, 80 percent of those receiving the Peniston/Kulkosky
neuro-feedback protocol were able to quit drinking following a 30-
day program. At the time of a three-year follow-up, the relapse rate
was so low that the success figure declined by only 10 percent. Such
success had never before been achieved.

Since the initial publication of this work, our results have been repli-
cated at institutions such as the internationally recognized
Menninger Clinic in Topeka, Kansas, (Fahrion et al, 1992; Boeving,
1993), and in numerous hospitals (Wuttke, 1992; Kelly, 1993;
Sullivan, 1993; Sealy et al, 1991; Kelley, 1991, and private practice
settings (Ochs, 1992; White, 1991; 1993; Saxby and Peniston, 1994;
Bayers, 1992; Manchester et al, 1994; Blackman-Miroff, 1993).
Additional studies on neuro-feedback have been conducted and are
currently under way (i.e., Texas Youth Commission, Austin, Texas;
Probation Correction Department, Austin, Texas; Riverside Hospital,
Houston, Texas; University of North Texas, Psychology Department,
Denton, Texas; Several Universities in Owatta, Canada; several VA
Medical Centers; University Psychology Departments throughout
the United States, and the Academic Medical Science Society,
Neuroimmunology Center, Regional Alcohol and Drug Center,
Sibarraa, Nosotasnsk, Russia, to mention a few). To date, all the
aforementioned replications have resulted in similar success: 70 per-
cent to 80 percent of treated patients are able to give up their addic-
tions, with a minimal relapse rate.

All replications have resulted in similar success:
70 percent to 80 percent of treated patients are
able fo give up their addictions, with a minimal
relapse rate.

Alpha-theta brainwave neuro-feedback was next employed for
Vietnam theater veterans with combat-related PTSD. The experi-
mental patients (N = 15) receiving BWT showed significant decreas-
es on the Minnesota Multiphasic Personality Inventory (MMPI) clin-
ical scales within “normal limits”. These patients also showed a
reduction in recurrent anxiety-provoking nightmares/flashbacks,
and a significant reduction in their psychotropic (i.e., anti-depres-
sant and anti-anxiety) medications. In contrast, the traditional con-
trol group of patients (N = 14) which received treatment including
rap groups, group therapy, psychodynamic therapy, psychotrophic
meds and individual psychotherapy showed only a significant
decrease on the MMPI scale labelled Schizophrenia, and did not
show a reduction in recurring anxiety-provoking nightmares/flash-
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backs; nor did they show a reduction in
their psychotropic medications. Thirty (30)
month follow-up data indicated that twelve
of the fifteen combat veterans who com-
pleted BWT were maintaining normal func-
tioning and sustaining long-term preven-
tion of PTSD relapse, whereas all 14 tradi-
tional therapy control patients had
relapsed.

After thirty months, twelve of
the fifteen combat veterans
who completed alpht-theta
training were maintaining nor-
mal functioning and sustainin
long-term prevention of PTS,
relapse, whereas all 14 tradi-
tional therapy control patients
had relapsetiy

At the time of twelve months plus follow-
up evaluations for all the aforementioned
studies (i.e., Peniston and Kulkosky, 1989;
1990; 1992; Peniston et al, 1993; Byers,
1992, Boeving, 1993; Saxby and Peniston,
1994; Kelley, 1991; Sealy et al, 1991;
Manchester et al, 1994; Greco, 1992;
White, 1991, 1993; Sullivan, 1993; Fahrion
et al, 1992, etc.), sustained relapse preven-
tion is very high in this treatment
approach. While traditional alcoholism and
PTSD treatment shows as much as an 80
percent relapse rate, the relapse rate with
alpha-theta neuro-feedback training is usu-
ally less than 20 percent.

NEURO-FEEDBACK TRAINING
ENHANCES ATHLETIC PERFOR-
MANCE.

The application of alpha-theta brainwave
neuro-feedback training also has been used
to enhance an athlete’s performance by
Sport Psychologists, Tim Loehr, Ph.D., LGE
Sport Science, Miami, Florida and Scott
Pengelly, Ph.D., Eugene, OR. Those ath-
letes that had participated in the neuro-
feedback training have become athletic
record holders and shown dramatic
improvements in performance.

The application of alpha-theta brainwave
training to addiction, depression, post-trau-
matic stress disorder, and other emotional
dysfunction is proving to be one of the
most efficacious treatment modalities for
these disorders. Such neuro-feedback thera-
py has produced both significant-related
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symptom diminution in combat-related
PTSD and/or PTSD symptomology, and
even significant pre- and post-test psycho-
metric changes on standardized instru-
ments. It has also permitted recall of signif-
icant experiences not previously accessible
by traditional behavioral and/or psy-
chotherapy. Without such specific brain-
wave training, many combat veterans have
been unable to specifically identify crucial
antecedent events. When able to identify
and abreact to those experiences, much
relief is obtained. Follow-up studies also
indicate a markedly reduced recidivism
rate, implying at least moderately long-term
prevention, and reduced dependence in the
use of psychotropic medication. It is note-
worthy that concurrent medication appears
to be no barrier to the success of treatment
and that BWT may eliminate the need for
medication.

CRISIS IN MODERN MEDICINE

It is no secret that our conventional medical
system in the United States is in a state of
terrible disarray. Though conventional med-
icine excels in the management of medical
emergencies, certain bacterial infections,
trauma care, and many often heroically com-
plex surgical techniques, it seems to have
failed miserably in the areas of disease pre-
vention and the management of the new and
chronic illnesses presently filling our hospi-
tals and physicians’ offices. In addition, as a
nation we pay more for our medical care and
accomplish less than most other nations of
comparable living standards, while health
care costs continue to spiral out of control.

Physicians across the country agree that
between 50 to 80% of all health problems
are psychosomatic. This means that the
majority of medical problems are uncon-
sciously self-generated. And it has been
found that health problems such as
migraine headaches, deficiency of blood
flow in the head, tension headache, chronic
muscle tension in neck and scalp; hyper-
tension, high blood pressure; chronic pain;
alcoholism; drug addiction; attention deficit
disorder; and emotional dysfunctions, that
is, post-traumatic stress disorders, clinical
depression, multiple personality disorder,
and eating disorders, can be reversed with
proper psychophysiologic training. All of
these so called diseases are simply uncon-
scious maladaptive behaviors in the subcor-
tical nervous system. These maladaptive
behaviors, which often are unconscious
reactions to stress, may be accompanied by
severe pain or pathological consequences.

Neuro-feedback training is more cost-effec-
tive over the long-term for psychosomatic
health problems such as hypertenstion
(Fahrion et al, 1992), clinical depression

(Peniston and Kulkosky, 1989, 1990; 1992;
1993; Bayers, 1992; Sullivan, 1993; Saxby
and Peniston, 1994; Sealy et al, 1991;
White, 1991; 1993), chronic pain (Peniston
and Kao, 1986), learning disabilities and
ADD (Tansey, 1983; 1984, 1985; Lubar,
1991) alcoholism (Peniston and Kulkosky,
1986; 1990; 1991; 1993; Fahrion et al,
1992; Bayers, 1992; Sealey et al 1991;
Sullivan, 1993; Kelly, 1993; Kelley, 1991;
Saxby and Peniston, 1994; Boeving, 1993;
Blackman-Miroff, 1993; White, 1991;
1993), post-traumatic stress disorder
(Peniston and Kulkosky, 1992; Peniston et
al, 1993; Sullivan, 1993; Saxby and
Peniston, 1994), multiple personality disor-
ders (Manchester et al, 1994; Pengolly,
1993, and eating disorders (Greco, 1994).
Because it emphasizes prevention and goes
after causes rather than symptoms, it does

Biofeedback may enable us to
identify and use individual
brain cells, which in turn, ma

allow us to control the wide
array of internal chemical

messengers.

not trap people on the merry-go-round that
begins with one drug, and ends up requir-
ing them to take others to compensate for
the side effects—often dangerous—each
one causes. Neuro-feedback works by
assisting one’s own mind-body connection
to heal itself instead of introducing strong
drugs.  Alpha-theta brainwave neuro-
feedback future holds even greater promise
of refining our present knowledge of brain-
wave training and its utilization in continu-
ing advanced treatment exploration of cer-
tain forms of behavioral medicine, cogni-
tive and emotional dysfunction. Additional
areas being explored have included endoge-
nous depression, stress reduction, closed
head injury, chronic pain, the enhancement
of the immune system for cancer and AIDS
patients, and facilitation of integrative
experiences in psychotherapy.

The recent formation of the Socieity for the
Study of Neuronal Regulation (SSNR) and
AAPB's special brainwave section demon-
strates that the pragmatic usefulness of
neuro-feedback has now achieved a new
status and recognition. The development of
a National Registry of Neuro-feedback
Providers further ensures high standards of
competence and training for new practi-
tioners. In addition, the development of a
“Code of Ethics” for Board Certified
Providers will ensure that those persons
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will be competent to administer neuro-
feedback services based on a scientific-prac-
titioner foundation.

The implications of alpha-theta brainwave

neuro-feedback are limited only by our
level of knowledge. As advocated by Dr.
Bernard Brucker of Jackson Memorial
Hospital at the University of Miami,
biofeedback technology may enable us to
identify and use individual brain cells,
which in turn, may allow us to control the
wide array of internal chemical messengers
that seem to play such an important role in
both health and disease. “As man learns
more about the brain, it may be possible to
alter many physiological responses now
thought to be beyond human control.”

Eugene G. Peniston, Ed.D., A.B.M.P. Sam
Rayburn Memorial Veterans Center
Bonham, Texas
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ALPHA-THETA TRAINING FOR
CHRONIC TRAUMA DISOR-
DER, A NEW PERSPECTIVE

Nancy E. White, Ph.D.

In March of 1989, when Drs. Eugene Peniston and Paul Kulkosky’s
research was published, it may have heralded a major shift in the
future course of psychotherapy. Trained in the techniques of
biofeedback by Elmer and Alyce Green at the Menninger
Foundation, Peniston’s protocol of alpha-theta brainwave training
amplified the prior work of many researchers over the past twenty
plus years. (For a description of his work, see Dr. Peniston’s article
elsewhere in this issue of MEGABRAIN REPORT:; for a complete
outline of the Peniston protocol, see the published research in
Alcoholism: Clinical and Experimental Research 13:271-279, 1989.)
The Peniston Protocol, initially focusing on the reduction or elimi-
nation of addiction, created a multilevel matrix approach that could
simultaneously treat the multiple diagnoses such as: affective disor-
ders, anxiety, post traumatic stress disorders, personality disorders
and some somatic complaints along with the addiction.

I perceive these disorders as comprising a horizontal axis, with the
unconscious, the physical, emotional, mental, spiritual and transper-
sonal aspects of self forming a vertical axis. Computerized EEG feed-
back, a therapeutic relationship between patient and clinician and
the imagery of desired outcome, interfaces technology with compas-
sionate personal contact. This protocol works concurrently on the
physical addictions and the underlying psychological state.

The Peniston Protocol creates a multilevel matrix of intervention
with its horizontal axis of diagnoses and presenting problems and its
vertical axis of levels of the Self and Self connected to All That Is.

Many theories for the remarkable success of the alpha-theta brain-
wave training have been proposed by other researchers and clini-
cians in the field of Neurotherapy (see the EEG Special Issue of
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Megabrain Report, Vol. 2. Number 3). I agree with Dr. Jon Cowan
(1994) concerning the protocol’s effectiveness in “programming the
unconscious” (Green & Green, 1986) with the mental rehearsal of
images of desired change. Cowan (1993) states, “From the view-
point of learning and memory, the repetition of intentional images

Theta ; ; ;
4817 Silence/Stillness/Void
Alpha Surrender Surrender
8-13 HZ Relaxation Relaxation
Wy
Letting Go Letting Go
Beta

Pain

13-30+ HZ Pleasure &__'
AN

or visualizations is quite different from a series of guided imagery
experiences. It is much more likely to reinforce learning and pro-
duce the overlearning of the particular response that is important in
creating personal change.” Dr. Deepak Chopra (1993), author and
endocrinologist, tells us that imagery creates intention and intention
automatically seeks fulfillment. I believe that the imagery is very
important but that the strength of this therapy lies in one’s ability to
enter and be held in a deeply altered state with the intention of
desired outcome. We live in a world that rewards the state of con-
sciousness that I will refer to as the “beta state.” It is predominately
narrowly focused, rational, linear, a world of the five senses. Sole
reliance on this method of brain function inherently activates the
ego self (adapted self) with its fears, anxious thoughts, its need to be
in control and “hold on.” We rock between pleasure and pain. Even
when we are in the pleasure, we fear the loss of the pleasure, putting
us back into the pain. But as we move the predominant brainwave
frequency into the lower realms, there is a surrender or “letting go”
of control.

In “normal” or waking consciousness, in both our internal percep-
tion and our external perception, we experience ourselves as exist-
ing within the boundaries of our physical body and are confined by
the usual spatial and temporal boundaries. We vividly experience
our present situation and our immediate environment. We recall
past events and anticipate the future. We live in our life drama. But
in the computerized EEG feedback training, as the patient obtains
deep alpha and theta states, there appears to be a disidentification
with the ego self. It is within this state that many of our clients spon-
taneously experience flashbacks of earlier forgotten and traumatic
times. The client may find himself or herself witnessing a scene in
which their younger self, the “inner child” (Cowan, 1994), is being
abused. From this detached state, the intensity of the emotional
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reaction is greatly lessened. Often a third self, the adult self, the
Resource Self, appears in the scene and rescues the child. An inner
resource is reclaimed. With this encounter facilitating the inner res-
olution of the earlier trauma, the personality system seems to move
to a higher order of functioning.

As the patient obtains deep alpha and theta
states, there is a disidentification with the ego
self . .. the personality system seems to move
to a higher order of functioning.

The wide-ranging power of this protocol might be found in the
realm of state-dependent learning and memory (Rossi & Cheek,
1988) or state-context learning and retrieval (Cowan, 1993). The
predominant waking brainwave frequency of children under the age
of six is in the four to eight hertz range associated with theta in
adults. As we mature, our average brainwave frequencies get faster
(Duffy, lyer, & Surwillo, 1989). In adulthood these lower frequency
waves are usually associated with reverie and hypnogogic imagery.
They occur in the transitions from wakefulness to sleep.

“The highly emotional experiences of early childhood, and the (often
mistaken) decisions which stem from them, are learned and stored as
modification of the slower background frequencies that were activat-
ed at that time,” Cowan (1993) states. The surfacing of memories
from early childhood during the theta training fits observations of
“state-dependent memory,” i.e. that information learned while in one
state of consciousness is more difficult to access when in another
state of consciousness. The natural shift in dominant brainwave fre-
quencies during maturation could result in dysfunctional childhood
learnings being preserved in the unconscious (Beckwith, 1992). To
gain access to most of these “state-bound” memories, one has to be in
the state in which they were created, i.e. theta. In utilizing the
Peniston protocol of alpha-theta therapy, there is a profound alter-
ation in the state of consciousness of the patient. As the subconscious
appears to become more accessible in this deeply altered state, trau-
matic memories of the past are released and the subconscious seems
more readily available to alteration or programming by new images.
Dr. Thomas Budzynski, researcher and clinician, has found that theta
is an ideal state for “rescripting” or “reimprinting” the brain, elimi-
nating destructive behaviors or attitudes that are a result of “scripts”
laid down in childhood (during times when the child is in a theta
state) and replacing them with positive scripts (Hutchison, 1992).
This is one of the few ways in which an adult can store new informa-
tion in the subconscious, which can be equated to state-contexts
dominated by theta and low alpha rhythms which have well learned
but state dependent connections to the limbic system and early emo-
tional memories (Cowan, 1993, 1994).

Chronic Trauma Disorder becomes the source
out of which the multiple symptoms and disor-
ders flow.

Several months ago, I surveyed some of the major clinicians of the
Neurotherapy field who were offering the alpha-theta training. 1
found, as had been our experience, that many seemingly disparate
diagnoses were being treated successfully. The skeptics of the alpha-
theta training often use the reports of the many types of disorders
addressed as an attempt to discredit and question this “panacea”
approach. Peniston has published research on populations presenting

PERSONALITY BREAKTHROUGHS;
USING ALPHA-THETA AS
MEASURED BY MMPI AND MCMI

As we go to press, Nancy White has completed a preliminary sta-
tistical analysis of changes in the pre- and post- MMPI and
MCMI(Millon) scores of clients who have undergone alpha-theta
training at her clinic. The results are striking and important,
showing statistically significant changes from pre- to post- mea-
sures of depression and depression-related disorders. For exam-
ple, the mean pre-EEG training score of the subjects on the
MMPI-2 Depression scale was 63.4. The mean post-training
score dropped to 52.7. The percentage of individuals with clini-
cally significant elevations on the MMPI-2 depression scale
dropped from 40.9 percent of the total to 4.5 percent.On the
MCMI scales, the mean pre-EEG training score for dysthymia
was 59.1; the mean post-training score dropped to 33.9. The
shift in the Major Depression scale was even more astonishing,
moving from a pre-training mean of 55 to a post training mean
of 29.3.The percentage of individuals with clinically significant
elevations on the MCMI Dysthymia scale dropped from 52.3
(pre-) to 6.8 (post-); the percentage with clinically significant
elevations on the MCMI Major Depression scale dropped from
11.4 to a post-training 0. White also notes that there was a statis-
tically significant positive correlation between age and change in
MCMI Dysthymia scores (i.e. the younger the participants, the
greater the decrease in their MCMI-Dysthymia score). This has
important clinical implications.

with alcohol addiction and post traumatic stress disorder (Viet Nam
veterans). Dr. Carol Manchester is getting integration in thirty to sixty
sessions with Multiple Personality Disorder, a disorder usually requir-
ing years of therapy and with inconsistent results. Psychological disor-
ders, including affective disorders, personality disorders, rage-aholism,
eating disorders, addictions and relational dysfunctions including
marital conflict and codependency, were being successfully treated.
Somatic complaints including hypertension, cardiovascular problems,
Chronic Fatigue Immune Disfunction Syndrome (“Epstein Barr
virus”), and headaches were improved with this unusual approach.
Several clinicians offered peak performance training. One had even
worked with Olympic athletes. As 1 puzzled over the far reaching
effects of this training on so many diagnoses, both physical, mental
and emotional, I wondered where the common denominators might lie.

Addictions, along with Multiple Personality Disorders (MPD), usually
present with a multiplicity of diagnoses. MPD patients frequently meet
the diagnostic criteria for many psychiatric disorders, including
depression, borderline personality disorder, somatization disorder,
substance abuse, bulimia and anorexia nervosa, panic disorder and
others. There has been much written recently about the dual diagnosis
(usually multiple diagnoses) in the addict and the effect on recidivism.
What did these have in common that made these patients good candi-
dates for this protocol for an altered state therapy?

THE CORE ISSUE

Following the theme of state-context dependent memory, I consid-
ered what Colin Ross (1989), an authority on Multiple Personality
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Disorder (MPD), states about diagnoses of pathology. He writes that
the DSM (Diagnostic and Statistical Manual) should have a category
for Chronic Trauma Disorder of Childhood, Childhood Onset, with
and without Multiple Personality Disorder. It becomes a hierarchical
diagnosis of which currently disparate diagnoses are a part, with the
most severely abused and dissociative persons developing MPD.
Those who are less severely traumatized or less gifted at dissociation
develop somatic symptoms, personality disorders including border-
line, panic disorders, depression and addiction, exacerbated by any
genetic predispositions (Blum, 1991). Using a metaphor from quan-
tum mechanics, Colin Ross states that Chronic Trauma Disorder is a
single field, with distinct regions. These different regions are called
affective disorder, eating disorder, substance abuse, and so on.
Numerous regions of the field can be activated simultaneously in a
given patient. These subregions can occur in different combinations
in different patients. From this point of view, we could, perhaps, col-
lapse our horizontal axis to a single diagnostic entity that we term
Chronic Trauma Disorder.

The Core Issue (Chronic Trauma Disorder), hiding in the
Unconscious, permeates all levels of the Self—Physical, Mental,
Emotional and Spiritual. Childhood trauma becomes the source out
of which the multiple symptoms and disorders flow. Adult onset of
acute trauma disorder would correspond to PTSD. The severity and
chronicity of the trauma could account for the severity and multi-
plicity of the diagnoses. Therefore, our single field (diagnosis) might
be labeled Trauma Disorder, acute or chronic, childhood or adult
onset, dissociative or non dissociative. A person with childhood
woundings, exacerbated by further trauma in adulthood, could have
increased symptomology from the further woundings. A person with
milder woundings might present with milder symptomology.

We were all born small and helpless and depen-
dent in a world of giants that canirallef our
lives . . . each of us carries with us core issues
and trauma which form the foundation of pre-
sent and future patterns of beliefs, reactions
and emotions.

Entering the deeper state (alpha-theta), with its access to deeper
layers of emotional repression, affords us the opportunity to con-
front the unprocessed energies of past woundings—and we all have
woundings. We were all born small and helpless and dependent in
a world of giants that controlled our lives and maybe even abused
us. How could we escape the woundings and mistaken decisions at
an age where we were not permitted to process events or emotions
and in most cases were not capable of processing them had we
been allowed to? So each of us carries with us core issues and trau-
ma which form the foundation of present and future patterns of
beliefs, reactions and emotions. The more deeply wounded carry
with them repressions that manifest themselves as many and multi-
ple diagnoses, often with dissociative and addictive disorders to
escape their negative feelings. Cowan (1993) mentions the hypoth-
esis that many addicts use drugs not just to feel good, but to forget
that they feel badly. Frequently this “feeling badly” is the residue
of earlier trauma.

In the deeply altered states, when our patients experience abreactions
and flashbacks, we are encountering their psychodynamic realm. The
experiences belonging to this category are associated with and derived
from biographical material from the subject’s life, particularly from
emotionally highly-relevant events, situations, and circumstances. They
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are related to important memories, problems, and unresolved conflicts
from various periods of the individual’s life since early childhood. This
can take the form of reliving memories of traumas that were accessible
in normal states of consciousness or can emerge from the realms of the
individual unconscious where the traumas have been repressed. These
memories can take the form of a variety of experiences that contain
unconscious material in the form of symbolic disguises, distortions and
metaphorical allusions, often presenting as hypnagogic imagery,
imagery that seems to spring into the mind from unconscious sources.
This concept leads us to the writings of Stanislav Grof (1976, 1980,
1985, 1988) and his work with the National Institute of Mental Health
in LSD psychotherapy—another consciousness- altering type of therapy
used in the 1950’s and 1960's until the drug was scheduled by the feder-
al government. Grof offers the principle of specific memory constella-
tions, for which he has used the name COEX systems (systems of con-
densed experience). I perceive that this principle further expands the
diagnosis of Chronic Trauma Disorder.

Iraumatic evens, fanicularly in childhood, can
have a profound and lasting impact on the
emofional, cognitive, behavioral and physiologi-
cal functioning of an individual

A COEX system can be defined as a specific constellation of memories
from different life periods of the individual. The memories belonging
to a particular COEX system have a similar basic theme or contain
similar elements, and are accompanied by a strong emotional charge
of the same quality. The deepest layers of this system are represented
by vivid memories of experiences from the period of birth, infancy
and early childhood and seem to represent a summation of the emo-
tions belonging to all the constituent memories of a particular kind.
This is in basic agreement with Freud’s psychodynamic theory with
the new element being the organizing dynamic system. A given indi-
vidual can have several COEX systems. The psychodynamic level of
the unconscious, and thus the role of the COEX systems, is much less
significant in individuals whose childhood was not particularly trau-
matic (Grof, 1985), hence an explanation of why some of our patients
have strong life changing experiences of memories and abreactions
and others do not.

This therapy’s wide range of effectiveness, its ability to diminish or
resolve multiple diagnoses and complaints, might lack credibility were
it not for the fact that early childhood trauma exerts such broad psy-
chological and physiological effects. Dr. Bruce Perry (1992) states that
prolonged “alarm reactions” induced by traumatic events during
infancy and childhood can result in altered development of the central
nervous system (CNS). He hypothesizes that with this altered devel-
opment one would predict a host of abnormalities related to cate-
cholamine regulation of affect, anxiety, arousal/concentration, impulse
control, sleep, startle, and autonomic nervous system regulation,
among others.

He further states that it is likely that the functional capabilities of the
CNS systems mediating stress in the adult are determined by the
nature of the ‘stress’ experiences during the development of these sys-
tems, i.e., in utero, during infancy and childhood. When the stressful
event is of a sufficient duration, intensity or frequency, stress induced
‘sensitization’ occurs — the neurochemical systems mediating the
stress response change, becoming more ‘sensitive’ to future stressful
events.

Many factors appear to be important in the lasting impact of the trau-
ma — the nature of the trauma, the degree to which body integrity is
threatened, the family support system following the trauma, whether
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the trauma is acute or chronic or both, and whether the pattern of the
trauma and/or abuse is continued into adulthood. The family emo-
tional and addictive history affects the symptoms expressed by the
patient. If the trauma occurred before age four, there is a much higher
probability of pre-psychotic and psychotic symptomatology. On the
other hand, children with a stable first three years of life but trauma-
tized later in childhood tended to have more affective and anxiety
symptoms. A child who is reared in an unpredictable, abusive or
neglectful environment will likely have evoked, in his/her developing
CNS, a milieu which will result in a poorly organized, ‘dysregulated’
CNS catecholamine system. Early life trauma plays an important role
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as an expresser of genetically-determined vulnerabilites to a variety of
neuropsychiatric disorders and medical conditions. It could be
hypothesized that such an individual would be susceptible to the
development of more severe signs and symptoms when exposed to
psychosocial stressors through the course of their life. The concept of
a single diagnosis loses meaning if we consider all of the effects of
childhood trauma. In other words, traumatic events, particularly in
childhood, can have a profound and lasting impact on the emotional,
cognitive, behavioral and physiological functioning of an individual.

To better understand the concept of the diagnostic category of
Chronic Trauma Disorder, it might be helpful to examine cases of per-
sons whose symptoms become more cogent with this form of diagno-
sis. The case studies of B.K. and M.F. are presented for this purpose.

CASE STUDY: M.F.

This attractive 30 year old female (M.F.), referred by another client who
was a friend of hers, came for two individual appointments in August of
1988. She was obviously dysfunctional and could not commit to thera-
py or anything else in her life. She was in law school but was not going
to class and was dropping out. I did not see her again until two months
later when she returned upset that there had been a murder in the
apartment just above her. She had also wrecked her car and was in a
state of high anxiety about the murder and the many apartment break-
ins that had occurred. She came in two more times and then disap-
peared again. In March of 1991, she returned. Her life was in shambles.
She was depressed and suicidal and she had recently attempted to over-
dose on sleeping pills. She had smoked marijuana daily for six years
along with frequent use of alcohol. As her mother had been, she was
addicted to prescription drugs, particularly speed. She was in a state of
anxiety. She was acting out sexually and had had three abortions that
year. She had a panic disorder, dissociative disorder and PTSD. She had
a bipolar disorder, her depression was interspersed with mania. She had
a dysfunctional relationship with her fiance, which was close to break-
ing up. She had rage attacks which, among other things, were contribut-
ing to the destruction of the relationship. It was the fear of this loss that
was the impetus that brought her back to therapy. She was highly intel-
ligent, yet unable either to focus mentally or to concentrate and she had
had to drop out of law school (at the school’s request). She was having
as much difficulty physically as she was emotionally. She had gained
weight, was chronically fatigued and had asthma, allergies and anemia.
She had a sleep disorder, hypoglycemia, and dizziness. She was taking
diet pills in an attempt to lose the thirty pounds she had gained.

M.F. could remember her infancy and remembered a raging and physi-
cally violent fight her mother and father had when she was three
months old. She was taken away at this time by her father who took her
to his parents. Her parents separated and divorced soon thereafter. Her
father, a lawyer, was wild and irresponsible and she was raised by her
paternal grandparents in a home that was chaotic and dysfunctional.
She saw her mother only once more at her first birthday and never saw
her again. Her mother, European, was a belly dancer and a political rev-
olutionary in her native country. She returned to her homeland where
she was later found dead from an overdose of heroin. There was no sign
of a heroin addiction and it was suspected that she was murdered.

M.F. was unfavorably compared to her mother by her critical grand-
mother. She carried guilt about her brother’s (actually her uncle) death
when she was eight years old. She had wished him dead. He was sick
over a period of time and she thought he was getting too much atten-
tion. When he subsequently died, she felt that her thoughts and wishes
had killed him. Her MMPI-2 pretest showed her a poor candidate for
psychotherapy, stating that this type rarely seeks treatment and is like-
ly to terminate early. A person with this profile pattern is not amenable
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to changing their behavior and may develop substance abuse problems
if treated with medication. I have chosen this case study as an example
of chronic trauma, both in childhood and adulthood, creating multiple
problems on all levels of the self. This study is an example of: addic-
tion, mood disorder, acting out behavior, post traumatic stress (both
childhood and adult onset), physical problems, mental/cognitive prob-
lems and relational problems.

Using thermal biofeedback, M.F. was quickly able to raise the tempera-
ture of her hand to 95 degrees and to maintain it at that level, and she
moved to the EEG training by the third session. Her imagery was sim-
ple. She imagined herself at the beach as “calm, natural, stronger, reju-
venated, and with a broader perspective of life.” She then imagined her
work and relationship as “calm, thinking before responding, and
expressing feelings appropriately.” She then imagined a drug rejection
scene and ended with seeing herself as she wished to be. During the
training, while in the theta state, she had flashbacks to her chaotic
childhood and experienced her crying and terror. Much of this was
experienced in the “witness” state of consciousness. Due to an issue of
childhood sexual abuse, she requested a change to a female therapist
after which she was able to process her abreactions more effectively.

She had a total of 30 sessions, two of thermal biofeedback and 28 ses-
sions of EEG training with alpha/theta feedback. This was over a peri-
od of approximately eight weeks. She has since married her fiance, a
medical student who was initially very skeptical of the treatment, but
who now thinks it was a miracle. She has gone back to law school and
additionally is conducting her own international business. She has no
craving for drugs or alcohol. Her post MMPI-2 profile was within nor-
mal limits with no clinical diagnosis.

In a six month follow up, M.F.’s comments were, “Being able to enter a
deeper state has helped me in a variety of areas. I have lost thirty
pounds and have a desire to get back to running. I was previously so
lethargic. I am clearer thinking and feel so much more mentally
focused. 1 have a healthier personality. My depression is gone. If
begin to feel down, I get myself relaxed and I handle the situation well.
I use the visualization. I can take rejection better (a previous problem
for her) and I accept it. I am physically healthier than 1 have ever been
in my life. Previously, I wasn’t taking care of my life.” She is no longer
on any medications.

CASE STUDY: B.K.

We have found that nearly all our patients that are treatment resistant
and/or high risk present with multiple diagnoses. B.K. is a good exam-
ple. She was a 43 year old female referred to us by her A.A. sponsor.
The sponsor reported to me that this woman had been sober for about
two years until she had slipped about two months prior. She was
active in AA but was craving alcohol and the sponsor said she had
done all she knew to do and hoped that we could help.

When she came in for her first appointment it was obvious that she
would be a difficult, if not impossible, case for more traditional psy-
chotherapy. She had an eating disorder and was obese; she was experi-
encing frequent panic attacks; she was self mutilating, depressed and
often had suicidal ideation. She also had migraine headaches. The
most difficult aspect of her case was that she was emotionally phobic.
She was unable to express any feelings and would panic, become
immobilized, dissociate or leave and get drunk when pressed to face
any situation that was emotional. She came from an alcoholic family.
Her sister is an alcoholic; her mother, a nurse, died of alcoholism; her
father, a doctor, now senile, is also an alcoholic. Her mother’s brother
froze to death on the porch at age 19 when he came home drunk and
his family would not let him in the house. She knows that her father’s
father was alcoholic and believes that her mother’s father may have
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been an alcoholic also. My assumption is that there is a genetic com-
ponent to her alcoholism.

Her initial testing with the MMPI-2 revealed an anxiety disorder or
dysthymic disorder within a schizoid personality. Both of the diag-
noses fit our clinical impression of her. Her testing also showed a pos-
sible schizophrenic disorder. The results of the testing with the Millon
Il revealed her as quite elevated on borderline personality, compulsive
and dependent scales, all of which also fit our impression of her. She
was certainly an example of polydiagnostic post traumatic stress disor-
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der arising from childhood trauma.

COMING IN MEGABRAIN REPORT

She agreed to treatment using Neurotherapy. After the sixth session,

she experienced abreactions during the session and was having audi- DO SUBLIMINALS WORK? Researcher Paul Swingle of Harvard
tory hallucinations but desired to continue with the feedback sessions. Medical School has conducted the first independent and controlled
She began having flashbacks and on the fifteenth session she experi- studies using EEG to investigate the effects of subliminals, and has

enced a flashback and realized that she had been sexually abused in
the crib, presumably by her father. She recognized this as the probable
core of her lifelong problems (Ross, 1989; Grof, 1985; Perry, 1992). THE CHURCH OF BETA, PART 2. In which our intrepid explorer

She experienced many flashbacks of incest and physical abuse by her Julian Isaacs reports on his continuing investigation of the effects of
alcoholic mother and father. She had lived her life as a victim (her EEG beta training, and emerges with a sweeping vision of the poten-

own and others’), yet when she had the flashback of the crib abuse, i = ia] ! e 1 1
her adult self appeared in the room and said in a booming voice, tial political, social, economic and spiritual changes of large-scale

emerged with a surprising and authoritative answer to the question.

“How dare you!” This was a “Resource Self” that had not appeared in brainwave training.

e lfe Before. WHAT'S NEW IN LIGHT AND SOUND SYSTEMS. A no-holds-
Using the Neurotherapy, we have found that this phenomenon of the ban‘ed. ccmsgmers guide to the latest ar¥d the best h:l light-sound sys-
Resource Self occurs with many female cases who have experienced tems, including the new XCELR8R II (interfaces with any PC), the
sexual abuse. The adult self will enter the flashback and say “How PolySync, and others.

dare you!” or “Don’t you ever do that again!” and rescue the child. An :
inner resource is reclaimed. The patient is never fully the victim again. EEG FOR YOU AND ME, PART 2. In-depth reviews of the latest EEG

This has been a spontaneous occurrence emerging from some part of equipment for home and professional use, including the CapScan, the
the self and not programmed by us. Lexicor, the Neurolab, the new IBVA wireless EEG (IBM compatible

) _ version) and others. Michael Hutchison describes his experiences in
B.K. completed the treatment with a total of 30 sessions. She was T PR TaE e e e b
retested. The MMPI-2 showed no clinical diagnosis on Axis I and per- S SYERLY A TSI WRNE, u_ flg e
sonality disorder NOS on Axis 1. There was a major drop in the Tracer, Neurodata Systems, and EEG Spectrum training.
depression scale from 81 to 53. She was no longer suicidal. She BREATH, OXYGEN AND THE BRAIN. Terry Patten (author of

showed the same shifts on the Millon II with the dysthymia scale e (i : L 58 s
dropping frm 102 fo 34, Borderline dropped from. 86 t 70; which Biocircuits”) investigates the scientific underpinnings of traditional

also fit our impression of her. Perhaps most noteworthy was her pre breath and oxygen self-regulation systems and techniques, including
Millon II score of 71 on the schizoid scale denoting her unwillingness yoga, qi gong and other meditative practices. MBR reviews new oxy-
to process any emotional content. Her post score of 00 on this scale gen-boosting and breath regulation devices, such as the Breathwork
suggested that she could be emotionally available for further therapeu- Explorer.

tic treatment. The elevation of histrionic on the post treatment Millon

11, may be perceived as a positive developmental step also suggesting NEW BREAKTHROUGHS IN PSYCHOACOQUSTICS. Michael

she was now not so blocked to her emotions. She was still slightly Hutchison explores recent developments in the recording and genera-

high in psychopathic deviance on the MMPI-2 scale. We often see this
scale remaining slightly high after EEG feedback training. When she
returned for her exit interview, she was a very different person than

tion of sounds for altering mind-body functioning and producing opti-
mal states. Reviews of a new crop of psychacoustic tapes and CDs,

had entered my office for the first time less than three months before. including works by Steven Halpern, Dr. Jeffrey Thompson, Dr. David
She commented that as she entered the building my office is in that Ison, Tom Kenyon, Dr. Lloyd Glauberman, Richard Bandler, Ralph
she realized that she had not had to stop to get doughnuts to fortify Losey (PrimaSounds) and others.

herself for her appointment. “But,” she said, “the amazing thing is that
I never thought of it.” She came in for five booster sessions during the MEASURING AND INCREASING OPTIMAL PERFORMANCE.

first year when she felt stressed and sensed that she was losing some Dennis Cambell, technical director of EEG Spectrum, examines and
of her inner peace and connection to herself. describes a number of new computerized tests for measuring perfor-

After the completion of the Neurotherapy program, she had no crav- mance levels and capacities and training users to perform optimally.

ing for alcohol and was able to face her emotions. She then went NEW MIND FOOD AND SMART PILLS. Up to date reports on the
through our PAIRS program which is an intense 120 hour group pro- latest developments in the field of cognition enhancing nutrients,

gram extending over four to five months, attended by couples ,and sin- including new substances that can boost IQ, increase brain oxygena-
gles. The focus is predominantly on the relationship with one’s self. It ST T

is a very emotional experience and our belief is that she could not
have gone through this if she had not completed the EEG feedback SOUND AND HEALTH. Sherry Edwards writes about her ground-
trnirg: breaking work using sound for healing. Ralph Losey describes his

She was called for follow up and after three years she is still doing very development of a new 7 tone scale based on ancient Pythagorean wis-

well. T recently saw her at a lecture and she came up to speak to me. dom and modern brainwave research, and his explorations of this new
She looked wonderful. She was still overweight but was no longer “lost chord” in his Primasounds CDs. A discussion with Dr. Jeffrey
bingeing on food and she has remained sober. She has a good relation- Thompson about how he is using “primordial sounds” in combination

ship with her husband and is doing well on her job. with binaural beats and whole-body acoustic stimulation to produce

Both B.K. and M.F. are examples of Chronic Trauma Disorder, both profound EEG changes, and information from other inventors,

acute and chronic, with childhood onset continuing into adulthood to researchers and developers of acoustic field systems and sound tables.
the time at which they came in for the training. When core experi-
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ences of the system are relived and integrated, the patient’s life can be
transformed. In the case study of B.K., when, from a “witness con-
sciousness” (Wuttke, 1992) and in a deeply altered state, she relived
the memory of the crib abuse and was rescued by her adult Resource
Self, she collapsed a COEX system and altered her life and her percep-
tions of herself in the world and her reaction to the world. This can
also be said for the experiences M.F. and many other of our patients.

The brain is inherently non-linear and self organizing, which is a
process that distinguishes non-living from living material. It is a
process by which adaptive reactions to the environment occur.
Fundamental to the process of self organization is feedback. This self
organization also requires goals or constraints, an end point that the
system is moving toward. The feedback shapes the progress toward
that goal or end point. With goals, feedback and the non-linearity of
the brain/mind system, self regulation occurs.

In the brain, there are cortical/cortical connections interacting with
the limbic system, often referred to as the emotional brain (Restak,
1984). The limbic system orchestrates interaction with the frontal
lobes. These cortical/cortical connections of this goal directed system
(increasing the amplitude of alpha and theta, balancing the neuro-
chemistry and imagery of desired outcome) create a specific state of
consciousness. In this state much of the ego (the adapted self with its
defenses) is relinquished. The autonomic nervous system’s btacing is
loosened creating what might metaphorically be called a state of sus-
pended animation. We move into an emptiness of space where we are
conscious and aware but not aware of being aware until we return to
the thinking mode. It is here that we encounter the nonlocal reality
where we transcend ordinary space and time as we know it, a world
behind the scenes that is beyond the world of objects and persons. In
this state, there is often an experience a sense of ego-lessness, a “pure
being state,” with no consciousness of a body or life “drama.”

As we go deeper, we disassociate from the brain/body system and
often move into what might be called the “Void.” It is in this silence
between the thoughts where one can contact the hidden blueprint of
intelligence and change it. Dr. Chopra (1993), author and endocrinol-
ogist, tells us that in deep meditation “....the process of transcending,
or ‘going beyond,’ detaches the mind from its fixed level and allows it
to exist, if only for a moment, without any level at all. It simply expe-
riences silence, devoid of thought, emotions, drives, wishes, fears, or
anything at all. Afterward, when the mind returns to its usual pitch
(level of consciousness), it has acquired a little freedom to move.”

As we discha;qe negative emotions and rigidly
held beliefs from our past woundings, neuro-
chemistry seems to be altered, our brainwaves
are normalized, our ability to move from state
to state is enhanced and our psyche alters.

With alpha-theta training, we are working with an interactive system
of mind/brain, body, psyche, spirit. As we discharge negative emotions
and rigidly held beliefs from our past woundings, neurochemistry
seems to be altered, our brainwaves are normalized, our ability to
move from state to state is enhanced and our psyche alters. Trauma is
released and new more desirous programs are dropped into the deep
unconscious.

If we ascribe to the theory of Chronic Trauma Disorder and to the
idea that, as children and perhaps as adults, all of us have lived on a
continuum of actual or perceived abuse, might not all of us potentially

50

THE INSIDE EDGE ON PEAK PERFORMANCE

benefit from the alpha-theta training protocol? What causes us to
experience test anxiety or fear of talking before groups? What causes
the athlete to clutch in the moment that ultimate performance is
called for? Could it not be anxiety of many possible etiologies, most of
which may be distorted childhood adaptions? Many peoples’ lives
show evidence of the fear of not being good enough, the need to prove
oneself, the need for approval, the perceived need to perform well, the
need to be loved and accepted at any cost, the need to be number one,
all growing out of some sense of inadequacy and low self confidence.
There can be as many etiological causes as there are people and child-
hoods. Could we not all benefit from dropping the emotional baggage
expressed in some complex interaction with the limbic system and
connect with our True Self?

Nancy E. White, Ph.D. The Neurotherapy Center 4600 Post Oak
Place, Suite 301 Houston, Texas 77027 713-552-0091, 713-961-5243

Nancy E. White, Ph.D. is President and Clinical Director of The
Neurotherapy Center and Clinical Director of The Meta Center, both
located in Houston, Texas. One of the first practitioners to use the
alpha-theta protocol on multiple diagnoses in an outpatient clinical
setting, she is frequently called upon to conduct trainings and to pre-
sent from her files of documented patient outcomes. In addition to
alpha-theta Neurotherapy, her centers provide EEG neurofeedback
training for children and adults with ADD and closed head injury and
individual, couples and group psychotherapy.
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Key West EEG 95

The World’s Most Acclaimed
EEG Biofeedback Meeting

Afternoons free for
snorkeling, scuba,
swimming, fishing
Advanced Topics Meeting Spa, Feb 3-7,
Applied Neurophysiology & BFB Foundations Course, Feb 2
Optional advanced and intermediate workshops Feb 2, 4,5,6,8

If you are using EEG biofeedback or QEEG or have an interest, this is the best, most comprehensive, and
h our for hour, lowest cost meeting you can attend. We hold it in Key West in the nastiest part of winter so
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WHAT’S IN THE BRAIN THAT

INK MAY CHARACTER WHICH
HATH NOT FIGURED TO THEE
MY TR“E SP IRIT? —SHAKESPEARE

Robert Fried, Ph.D.

In the most recent Megabrain Report, Dennis Campbell wrote
a very sympathetic review of my presentation at the February
1994 Key West Conference. I did not, however, as he claims,
suggest that EEG is an epiphenomenon of respiration; rather
that it is an epiphenomenon of brain cell metabolism—quite
an important distinction. But, respiration does control metab-
olism: its common gauge is the ratio of O2-in to CO2-out,
and standard nomographs detail the relationship, at rest,
between respiratory minute volume (Vmin) and body weight.
As Wordsworth put it:

And now I see with eye serene

The very pulse of the machine;

A being breathing thoughtful breath,
A traveler between life and death.

In my presentation at the Key West Conference, 1 presented
the summary of hundreds of conventional publications, over
the past 50 years, showing that arterial blood CO2 concentra-
tion (PaCO2) in the brain is the only factor that affects its
blood flow—and therefore its cellular metabolism—because
the arterioles in the vascular bed of the brain do not normally
respond to autonomic nervous system (ANS) stimulation. It
is also true that pulmonary alveolar CO2 (PCO2), measured
in end-tidal breath, is a reliable predictor of PaCO2. The cor-
relation is about +0.97. Thus, controlling breath controls
blood concentration of CO2 which, in turn, controls brain
blood flow—and therefore, O2 availability and metabolism.
These facts lead to the conclusion that breath- ing comes first,
brain function second. I would remind you of the ancient
Tibetan aphorism, “Breath is the horse, mind is the rider.”
Who does not believe that one should put the horse before
Descartes?

PART I: THETA—THE EMPEROR’S NEW BRAIN-
WAVE?

I have published my concern that some neurotherapists
apparently disregard conventional physiology wisdom about

the theta com- ponent of the EEG, and I would like to
address that. What is theta? It has been repeatedly shown that
when PaCO2 drops below normal (38 torr, or about 5%), as it
does in hyperventilation (HV), arterioles in the vascular bed
of the brain constrict markedly, and blood flow decreases by
about 2% per torr. When PaCO2 reaches 30 torr, a common
observation in chronic HV, brain blood flow has dropped by
almost 20%! As brain blood flow diminishes, 02 delivery is
jeopardized, glucose metabolism is impaired and brain lactate
levels rise sharply. Cognitive function deteriorates and the
dominant frequency of the EEG now usually consists of high
voltage “slow waves” in the theta range. Individuals predis-
posed to seizures are at now risk.*

I should like to draw your attention to the two references to
the word “brainwave” on the front cover of that MEGABRAIN
REPORT. What exactly is a brain wave? Now, you are proba-
bly saying to yourself, “Fried, surely you must be kidding?
Everybody knows what brain waves are. You can witness
them as electromagnetic pen tracings or oscilloscope screen
tracings of the frequencies emitted by brain cell aggregates.”

Well, is that so? In science, when you make an assertion, the
onus is on you to prove it, not on me to disprove it. And, I
can easily contradict your claim that (a) the brain emits “fre-
quen- cies”; and (b) that the signal emitted by the brain rep-
resents something more than a measure of its glucose metab-
olism. Let’s see you prove otherwise. Let’s agree that there are
mental states! So where’s the problem? It is that some argue
that the so-called “frequencies” encode specific information
about thought —cognition—not simply mental states. Good
luck, fellas!

Controlling breath controls blood concentration
of €02 which, in turn, controls brain blood
flow—and therefore, 02 availability and
metabolism. . . . breathing comes first brain
function second.

*Because of limitations imposed on text space, I omit conventional reference citation. But, you will find a combination of references and suggested readings at the end of this article. Many points made in this article are also illus-
trated and cited in my most recent book: The Psychology and Physiology of Breathing in Behavioral Medicine, Clinical Psychology and Psychiatry. Fried, R., & J. Grimaldi (1993). New York: Plenum Press.
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“Brainwave” is a metaphor describing the appearance of the
graphic representation of combined electrobiopotentials from
many sources, i.e., wave-like oscillations in their amplitude.
There is nothing in the brain that “waves,” or emits waves,
just a multitude of individual signal-sources emitting puls-
es—ON/OFF—- some in synchrony, others at random. Then,
what are we witness- ing, and why do we seem able to “con-
dition” them? Are they operant or respondent? Is brain elec-
trophysiology frequency-mod- ulated (FM)? The answer is a
resounding no! It is amplitude-modulated (AM) and, what’s
more, change in amplitude has been shown to be a function
of local O2 uptake and glucose metabolism which, parenthet-
ically corresponds to its activity level.

Brain cells behave like alinear amplifiers which emit a pulse
when a threshold value is exceeded. Electrophysiological
studies of respiratory brain-center nuclei, for instance, dra-
matically show the ON/OFF sequence, as each contributes to
the breathing cycle. The numerical scale of these oscillations,
which we erroneously think of as a frequency spectrum, is
not continuous, it is discrete. Each EEG “band,” alpha, theta,
etc., represents something categorically different

Theta is not simply an arbitrarily lubeled “fre-
quency” lower than alpha, it is something
entirely different—as different as apples and
pears.

from that in any other band. Theta is not simply an arbitrarily
labeled “frequency” lower than alpha, it is something entirely differ-
ent—as different as the proverbial apples and pears. It just so hap-
pens that alpha is more rapid than theta, but there is no information
contained solely in that difference. It is a nominal scale with limited
variation within each nominal category—just as Bill, William, Will,
and Willy, mean the same thing, but they don’t mean Robert, Rob,
Bob, or Bobby. By this analogy, here is what theta and alpha might
look like:

. .. delta] [Billy, Bill, William, Will] [Bobby, Bob, Robert, Rob] [beta. .

What is the point to this, you are wondering? In FM signals, infor-
mation is encoded in frequency changes. High frequency signals can
encode messages. Basic physics rejects the belief that a message,
other than ON/OFF, can be encoded in the EEG “frequency” range
whose upper limit is generally thought not to exceed 50 Hz by
much. But doesn’t the EEG signal in fact have “frequency?” Doesn’t
fast-Fourier transform (FFT) show it to be a complex signal, with
many frequency components? That depends on how you choose to
use the word “frequency.”

The EEG is always a complex combination of low-periodicity ampli-
tude changes which, by their presence or absence, seem to provide
the sole intelligence in the signal. It is always complex, even if only
one frequency seems dominant or, by the use of filters, is encour-
aged to do so. A loud “voice” drowns out those of lesser loudness.

The use of filters to observe brain waves is more problematic than
most realize. Hjorth writes that:

Since the generation of the EEG cannot be associated with the sine func-
tion concept on which the time-frequency conversion is based, the ampli-
tude/frequency pattern must be considered a purely descriptive system,
not necessarily having any direct connection with the generating physi-
cal system. (p. 306)

In other words, the EEG scale is essentially nominal. Then,
Dumermuth & Molinari detail some basic problems with EEG spec-
tral analysis which most psychophysiologists simply ignore, includ-
ing “aliasing of unwanted higher frequency components, leakage
between frequency bands, and instability of spectral estimates.” (p.
85) Aliasing means that frequency components higher than the so-
called Nyquist frequency are improperly recognized, and are misin-
terpreted as lower frequencies. And there are many other technical
problems of filtering that raise legitimate concerns about what is
actually being observed, that are rarely addressed in psychophysiolo-
gy and, so far, never in neurotherapy.

If theta is filtered out of the complex brain signal, the “frequency”
changes in theta, won't tell you anything at all. Just because some-
thing has periodicity, and you call that “fre- quency,” does not mean
that it is frequency-modulated. Does the difference between 5 Hz
and 6 Hz, or between 6 Hz and 6.5 Hz tell you anything? And if it is
not an FM signal, then there is no information encoded in frequency
changes in that signal, and those changes are epiphenomena of
metabolism.

That is not to say that changes in cellular metabolism are not valid
neurophysiology information. But it challenges credulity to assert
that braincell aggregates have, as their mission, to communicate our
thoughts or emotions to us by controlling the pattern of their meta-
bolically driven electrophysiology—and some of us are just too
naive, or what's worse, too obstinate to understand the language. If
theta amplitude dominates the power spectrum and drowns out
alpha, alpha is still present—a poly- graph won’t show it, and nei-
ther will it pass filters, but FFT of the raw signal will show it.

What, then, is the EEG power spectrum? Lykken has shown with
factor analysis that it consists of coherent segments, or bands. The
best way to use them is as though they were instrument-panel sta-
tus-indicator lights, with delta on the far left, then theta, alpha, and
beta on the far right: high amplitude means ON, low amplitude
means OFF. ON and OFF what? you may legitimately ask. To illus-
trate their use, let’s focus on two indicators on that instrument
panel:

When alpha (third from the left) is ON, we are typically quiet, and
we feel relaxed; and sometimes we experience a strange, welcome,
degree of exultation. The indicator to the left of alpha-theta—is usu-
ally OFF, although in some instances it may flash briefly. The indi-
cator to the right of alpha, beta, is typically OFF, telling us that the
thinking brain is basically OFF. When theta (second indicator from
the left) is ON, this usually—but not invariably—flashes a warning
that brain meta- bolism is in jeopardy: cell O2 and glucose levels are
critically low, and arterioles in the vascular bed of the brain are con-
stricting. If the hypoxia is not lifted soon, these vessels may go into
paroxysmal spasms. Now, alpha is usually OFF, and beta may be ON
in the early stages, dimming on its way to OFF as the process
approaches catastrophe.

*Parenthetically, since an operant, by - definition, must be a behavior emitted by an organism, frequencies, sirflgle or bands in brain electrobiopoten- tials fail to meet the criterion of “behavior.” By analogy, EEG frequencies are like
+ A h d boli

body heat. Sure, the body emits heat and it fluctuates, but that is not a behavior. It is an epip
time-domain distribution characteristics, but they are not behavior and therefore, not op

The sounds are epiphenomena. 1f your raw data consists so
some fanciful conclusions about what gave rise to them, but Iou could not prove those conclusions in condiﬁoninietem\s. Likewise, brain electrobiopo- tentials are also not operants,

directly conditionable. However, vasomotor reflexes associated with rCBF, which give rise to biopotentials, appear to

of the sounds made by a 'iigcon pecking at grain, you may arrive at
ey are epiphenomena and, therefore, not
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Likewise, the sounds made by a pigeon, as it pecks at grain, have frequency composition, amplitude and
y Y f pe! pos p
ely

conditionable.
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With experience, we learn to use the panel
lights: Not only may each light be ON or
OFF on this metaphoric instrument panel,
but its relative brightness can tell us some-
thing too. There is a subtle difference in the
perception of persons named Robert and
those named Bob. And we also learn the
subtle difference between high and low
alpha and theta. And also, if theta is ON, it
matters if alpha is ON or OFF, high or low.
If theta flashes briefly and brightly, and
alpha is, seemingly paradoxically, ON and
bright, that’s OK: it is a common deep-med-
itation phenomenon. With experience, we
learn that there is good and bad theta.
Good theta is meditation theta, bad theta is
hypoxia theta. We know all this from stud-
ies of brain blood flow and metabolism.

There is good and bad theta.
Good theta is meditation
theta, bad theta is hypoxia
theta.

The shift by mainstream neurophysiolo-
gists from EEG-frequency to regional cere-
bral blood flow (rCBF) studies leads them
unanimous- ly to conclude that EEG power
spectral composition is an index of rCBF
and metabolism, O2 and glucose uptake
and utilization. Sulg put it this way: “On
the basis of many experimental and clinical
studies, it seems justified to conclude that
the EEG has to be seen as a paraphenome-
non of integrated metabolic activity” (p. 65).
But those who study brain states and cog-
nition, with brain electrobiopotentials as
their sole source of raw data, and cite no
rCBF studies in their references, for the
most part, invariab- ly and doggedly insist
that cognition and emotion are encoded in
the EEG, no evidence to substantiate this
assertion notwithstand- ing. It’s like the
adage of old, “don’t confuse me with the
facts, my mind is made up!” If you open
your eyes, fellas, here’s what you'd see:

*Brain electrobiopotentials observed in
the EEG are epiphe-nomena of regional
brain blood flow and metabolism which,
parenthetically, CT-scan has shown to
have a poor correlation to underlying
brain areas.

*Certain EEG frequency band compo-
nents vary predictably with PaCO2,
rCBF, and O2 and glucose uptake—in
short, meta-bolism.

*Certain ratios of EEG band signals
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reflect regional hyper-or hypoperfusion,
and different pathological brain states
are characterized by a unique topogra-
phy of these indices of disturbed perfu-
sion—the luxury-perfusion syndrome in
stroke (TIA), being a good example.*

*No brain topographic map, or other ren-
dering of quantitative EEG (qEEG) data
has yet revealed any more about “higher
brain function,” pathological, or exulted
“states” of the mind than has a compara-
ble topographi- cal rendering of rCBF
and glucose uptake indices.

*The only element common to all changes
in vascular caliber, rCBF, perfusion, and
metabolism is PaCO2, and that is con-
trolled by breathing!

At the end of this article, you will find ref-
erences from which the statements above
derive. I emphasize that these are not my
theories although, inexplicably, they have
been erroneously attributed to me after
workshops and lectures. And, believe it or
not, I have been criticized for ascribing to
them.

PART II: ALPHA /THETA NEU-
ROTHERAPY—NEUROBABBLE?

The preponderance of evidence that EEG is
an epiphenomenon does not materially
invalidate its use in clinical psychophysiol-
ogy. What can EEG, qEEG, or topographi-
cal mapping contribute to diagnosis and
therapy? But first, what can’t it contribute?
Since there is not a shred of evidence that
anyone has ever been able to identify a sin-
gle “higher brain function” from any EEG
component let’s be objective about the fol-
lowing assertion by Peniston and colleagues
(1993):
The.[alpha/theta] state of conscious-
ness has been referred to as the ‘EEG
window of opportunity of the reverie
state’ where hypnogogic imageries sur-
face. . . . It is postulated that the
increase in the theta amplitude in con-
junction with the decrease in the alpha
amplitude during the abreactive ses-
sion seems to be correlated with the
strong affective experiences of child-
hood and/or adulthood—particularly
past traumatic anxiety-evoking events
(i.e., abreactive imageries) (pp 45-46).

Please translate, in your mind, “. . . increase
in theta amplitude in conjunction with the
decrease in the alpha amplitude. . . .” in the
context of my metaphoric instrument-panel
light configuration. Most neurophysiolo-
gists recognizing this configuration of phys-
iological indices would conclude that this

statement is a crypto-Freudian explanation
of the near-asphyxia experience. They
might also be tempted to dismiss it as neu-
robabble. I am, I regret to say, inclined to
side with them.

You may recall that the same phenomenon
was heralded by some psychotherapists
who reportedly had their clients induce
hyper- ventilation syndrome (HVS) by
rapid breathing—with exactly the same
result. And that was also touted as thera-
peutic. What happens when you do that?
Consciousness fades, alpha amplitude
decreases as theta amplitude rises! And,
people experience and report weird “twi-
light” things. (By the way, do you remem-
ber your high school geometry theorem,
Things equal to other things are equal to
each other? Here’s an application.)

Peniston’s statement is a cryﬁ-
to-Freudian explanation of the
near-asphyxia experience.

The effect of HV is so well documented that
it is routinely employed in neurological
examination to elicit “slow waves,” and in
some instances, seizures. The phenomenon
was first described in detail by Rosett in
1924, and many hundreds of replications
have been published since then. Engel,
Ferris, & Logan showed unequivocally that
after two minutes of HV, theta dominated
the EEG (@ 6Hz), and after about three
minutes, conscious awareness had essen-
tially vanished. Before them, back in 1938,
Lennox, Gibbs and Gibbs demonstrated the
near-linear inverse-relationship between
CO2 and brain dominant frequency, with
theta rising as PaCO2 fell. Gradually, that
relationship was shown also to correlate
with brain blood flow and metabolism.

But why do I say “near-asphyxia?”
Neurosurgeons know that low PaCO2 caus-
es brain arteries and arterioles to con-
strict—so much so that they routinely
hyperventilate patients where it is deemed
necessary to stem hemorrhage. One of its
side effects is a profound lack of O2. Would
you care to guess the dominant frequency
of the EEG? You got it—theta! In the clas-
sic EEG textbook by Kooi (1971) we read
that: “The main effects [of reduced 02 sup-
ply] are reduction of alpha amplitude and
emergence of theta and delta components.”
(p. 206.) And Rampil (1984) writes that:
“The statement. . . that standard EEG
recordings are not helpful in the recogni-
tion of hypoxic brain insults is difficult to
support in the light of the more than five
decades of experimental and clinical evi-
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dence that the EEG is sensitive to cortical
ischemia. It is well accepted that the EEG
slows notably when the cortical blood flow
falls below 18 liters/min per 100g of tis-
sue.” (p. 601.)

Things equal to other things. . . . Given the
opprobrious role of theta in brain function,
one might wonder what leads some to laud
it and to promote it as therapeutic. 1 think
that the answer is imbedded in an unfortu-
nate misinterpretation of early yogic medi-
tation studies. The apparent paradox is
most likely due to a misinterpretation of
the pioneering findings of Kasamatsu and
Hirai; Anand, Chhina, and Singh; and
Banquet. What these inves- tigators report-
ed was quite unlike theta encountered in
pathological states of regional cerebral
hypoperfusion and seizure disorders.
Kasamatsu and Hirai described the compo-
sition of the EEG during Zen meditation by
one of their disciple-subjects this way:

After Zen meditation has started, the
well-organized alpha waves of 40-50
uV.,, 11-12/sec. appear within 50 sec-
onds in all the regions and continue
for several minutes in spite of opened
eyes. . . . After 8 minutes and 20 sec-
onds, the amplitude of alpha waves
reached 60 to 70 uV. predominantly in
the frontal and central regions. . . .
Initially, these alpha waves alternate
with the short runs of activating pat-
tern, but a fairly stable period of the
persistent alpha waves ensues on thep-
rogress of Zen meditation. After 27
minutes and 10 seconds, rhythmical
waves of 7-8/sec. appear for 1 or 2 sec-
onds. . . . And 20 minutes later, rhyth-
mical theta train (6-7/sec., 70-100 uV.)
begins to appear. (pp. 209-210).

This phenomenon did not invariably occur,
but it was replicated in others of their disci-
ple-subjects during meditation. This theta
is clearly unlike that evident in most patho-
logical states which they studied, including
anoxia, epileptic seizures, and other neuro-
physiological disorders, and they show in
detail that it is also unlike that in sleep, and
in hypnosis.

Banquet, in a spectral analysis of the EEG
in meditation, likewi- se observed a shift
from alpha to lower frequencies. He report-
ed that:

A dominant theta pattern (unlike that
of drowsiness) was observed in the
second stage of meditation. Within 5-
20 min after the beginning of medita-
tion short bursts of high voltage (up to
100 uV) theta frequency at 5-7c/sec
occurred during 1 or 2 sec, simultane-

ous in all channels. . . . (p. 146)

Here again, so far as can be determined,
theta did not accompany a brain pathologi-
cal state. In keeping with my thesis, the
EEG frequency spectral composition in the
subjects who showed eleva- ted theta (in
the Banquet study) had very rapid transient
high- voltage theta activity, sometimes
singly, sometimes in rhythmic trains, with-
in an overall attenuated theta band, accom-
panied by elevated alpha.

This cannot be readily observed without
on-line FFT capability. There would be no
way to know what is happening in the dif-
ferent segments of the EEG frequency spec-
trum if you do nothing but monitor the
occurrence of theta passing through a filter:
Count- ing the horses that run through the
gate of a pasture tells you nothing about
what's in the one next to it. If there is a les-
son to be learned from all this it is that one
must ask “What theta? How was it
observed. . . by filter, or FFT?” to tell the
good from the bad theta.

You may reconsider your skepticism in the
light of a study by Cobb, Sargant and
Schwab, published in 1939, in the Archives
of Neurology & Psychiatry, in which they
simultaneously recorded respiration and
EEG in seizure sufferers with a view to con-
troll- ing seizures. Why would they choose
this approach? Because it was already well
known then that HV, a common feature in
seizure disorders, caused brain hypoxia
when PaCO2 fell, resulting, in those so pre-
disposed, to paroxysmal brain arterial vaso-
constric- tion and seizures. And the EEG
signature of this state? Theta.

PART I1l: REINVENTING THE
WHEEL

It is really curious that current brain blood

flow studies are rediscovering what was
known about brain metabolic physiology
and the EEG in the late 1930s and 1940s. If
you read the literature, as I have for the
past ten years, it is “deja vu all over again.”
It is not that that body of knowledge was
disproved and di- scarded—it just faded
into obscurity, somehow. Evidence that
CO2 controls brain blood flow, and there-
fore O2 availability and metabolism in the
brain, was mounting from the late 1930s
on. So was its connection to EEG theta as
the signature of the impair- ment of brain
blood flow and metabolism. In those early
days, it was also called the delta index.

The evidence that breathing had something
to do with that likewi- se piled up. For
instance, one could reduce brain blood flow

by HV, which lowers PaCO2, or raise rCBF
by inhaling CO2. Meduna wrote a brilliant
book, Carbon Dioxide Therapy, in the late
1950s, on CO?2 inhalation to improve brain
metabolism, reduce anxiety and panic,
improve mood and affect, and “higher brain
function.” In fact, he showed conclusively
that low brain blood CO2 was associated
with anxiety, and used CO2 inhalation to
reduce it.

It is only recently that we have witnessed,
in such communica- tions as those of Klein,
and colleagues, describing their theory of
panic disorder as “false suffocation alarm,”
an unacknowledged reiteration of Meduna.

What recent technological advances have
highlighted is that it is no longer necessary
to study unnatural surgical or animal
“prepa- rations” to infer rCBF and metabo-
lism from either brain sections showing vas-
cular caliber, or from arteriovenous blood
02 dif- ferences. Not surprisingly, PET scan
and MRI studies of rCBF bear a striking
resemblance to EEG power spectral compo-
sition topography. This brings us éround to
the instrument-panel analogy: If rCBF maps
parallel EEG spectral composition topog-
raphy, doesn't it stand to reason that EEG
topography plots regional blood flow and
metabolism? And, that being the case, it fol-
lows that at least the EEG band compo-
nents, delta, theta, and alpha, correspond to
rCBF ON/OFF indicators as I postulated
above. Things equal to other things. . . . I,
modestly, take credit for the instrument-
panel analogy, but nothing else. Now, for
those among you who are tempted to dis-
miss such conclusions as misguided efforts
to repudiate enlightenment regarding the
revelations to be extracted from EEG fre-
quency analysis, please read on:

As brain blood flow decreases,
theta rises, and alpha decreas-
s. ... No wonder theta brain-
speak is weird!

In 1986, Nagata and colleagues published
“Topographic EEG corre- lates of cerebral
blood flow and oxygen consumption in
patients with neuropsychological disor-
ders,” in which they detailed (a) negative
correlation between the “delta” index
(theta) and rCBF, and (b) positive correla-
tion between alpha and rCBF. In other
words, as brain blood flow decreases, theta
rises, and alpha decreases; and conversely,
as rCBF rises, theta diminishes, and alpha
rises. Can you picture the constellation of
lights ON and OFF on the “instrument
panel?” Is there a note of caution here to
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anyone who would enhance theta indis-
criminately—as in neuro- therapy? No
wonder theta brain-speak is weird!

Numerous investigators have reported pre-
dominance of theta frequencies in demen-
tia, and Sulg, in particular, showed in 1984
that one could use the qEEG to differenti-
ate brain neuropathological populations
differing in mean rCBF. Their graph plots
percentage of activity-time of frequency
components of patient.groups whose aver-
age rCBF is different from normal in vary-
ing degrees. Every pathological category
showed theta-band power elevation well
above that of the normal control including
the more extreme cases, those with uncou-
pling, where rCBF exceeded twice normal
value. None of this is new, however. When
Meyer and colleagues induced hypoxia in
their subjects, they found that:

.. . the EEG rapidly deteriorated with
progressive reduction of amplitude
and slowing in the theta, then in the
delta range, and finally becoming flat. .
. . After anoxia for 2 min, air breathing
resumed and the EEG returned to nor-
mal rhythms. . . .(1976, p.504)

The point to this: it does not seem to matter
by what means brain O2 and metabolism
are reduced, the signature of that state is
theta. Which brings us to two all-important
questions: First, is there a role in clinical
psychophysiology for “frequency analysis?”
Second, in the light of the foregoing, how
wise is the neurotherapy procedure of
enhancing theta, as it is presently practiced?
1 will address only the first question here. 1
leave the second to your consideration.

In the context of my instrument-panel anal-
ogy, there are a number of ways that EEG
can add to the armamentarium of clinical
psycho- physiology:

*Hyperventilation causes low blood CO2,
i.e, hypocapnia. Hypocapnia is a powerful
vasoconstrictor, reducing brain blood
flow and metabolism. This condition is
signaled by increased EEG theta and
decreased alpha. The majority of persons
having HV-related symptoms, including
panic disorder—even seizures—have
been shown to have disordered breathing,
and elevated theta. I have found it useful
to monitor the EEG during deep-
diaphragmatic breathing training because
the bad theta will diminish and alpha will
rise when proper breathing normalizes
blood gasses.

eIn counter-anxiety strategies, where deep
relaxation is achieved by a combination of
breath control and meditation-type exer-
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cises, an index of success is the appear-
ance of the good theta.

*EEG may detect organic basis for psycho-
logical disorders where brain disease is
not ordinarily suspected. Theta in treat-
ment-resistant chronic depression may,
for instance, suggest temporal lobe epilep-
sy (TLE) and facilitate treatment.
Evidence for disturbances in rCBF in cer-
tain depressions, and in obsessive-com-
pulsi- ve disorder (OCD) has led to a new
view of these disorders. *In my experi-
ence, and in that of others, bad theta is
commonly encountered in migraine, panic
disorder, certain depressions, obsessive-
compulsive disorder, alcohol abuse, mini-
mal brain dysfunction with so-called “soft
signs,” and learning disability, attention
deficit (child and adult), seizure disorders,
compen- sated metabolic acidosis (as in
renal and heart failur- e, alcohol abuse),
among other conditions. This EEG index
strongly supports a theory (like Katz’s)
that some conditions may have a hypoxia
etiology. Blass and Gibson showed that
hypoxia impairs neurotransmitter biosyn-
thesis. But most important to me is that
when I have been able to help clients with
such conditions to reduce the frequency
and severity of their symptoms, it has usu-
ally been as a result of their learning deep-
di- aphragmatic breathing, which lifts
brain hypoxia and is accompanied by
attenuation of bad theta.

*The “conditioning” process that leads to
normalization of the EEG in attention-
deficit and hyperactivity disorder
(ADHD), as per Lubar, is entirely consis-
tent with the instrument-panel analogy,
regardless of what it may turn out is actu-
ally being conditioned.

Finally, according to Ingvar, Sjolund and
Ardo, summarizing their results of a study
of the correlation between dominant EEG
frequency, cerebral oxygen uptake, and
brain blood flow, in EEG & Clinical
Neurophysiology (1976):

We have learned from this work that
the EEG is really a paraphenomenon of
cerebral metabolism. It cannot, howev-
er, be used to measure the metabolic
rate of the brain, although this is more
or less directly reflected in the EEG.
Thus, the EEG as well as the CBF are
physiologically coupled to brain metab-
olism, but there is no direct coupling
between blood flow and EEG. The CBF
is directly reflected in the EEG as long
as there is physiological autoregulation
of the CBF. In pathological hyperper-
fusion (the luxury-perfusion syndro-
me), the EEG and flow are dissociated,

but even then the pathological state of
the brain is still reflected in the EEG.
There is, however, also and EEG/CBF
dissociation in physiological condi-
tions, i.e. the EEG does not reflect
closely those shifts in the CBF that are
the result of activation of higher corti-
cal function. . . . Therefore, the EEG is
not a perfect tool for measurement of
normal function. (p. 81)

So, there you have it folks! If the EEG is
coupled to brain blood flow, but not pre-
dictive of “higher function,” then how can
anyone claim that (a) there is an alpha-
theta state of conscious- ness that (b) pro-
vides an “EEG window of opportunity of
the reverie state where hypnogogic
imageries surface,” and expect this to be
anything other than a manifestation of an
oxygen-star- ved brain figuratively thrash-
ing about in desperation—especially in the
light of what we know about elevated theta!
Maybe this is therapeutic, who knows.

Nagata concluded in 1988, in an article
published in Brain Topography, that “. . .
EEG parameters are considered to corre-
spond in general to the cortical blood flow
and metabolism beneath the scalp elec-
trode.” (p. 104). The scientific bat- tlefield
is littered with the remains of countless
attempts to find a neurophysiological con-
nection to the “insights” of psycho- analytic
dogma. It doesn’t work, fellas. It's a waste
of time. Give it up, and let’s move on. We
have important work to do.

Robert Fried, Ph.D. Department of
Psychology, Hunter College, CUNY; Director
of the Stress and Biofeedback Clinic, Institute
for Rational Emotive Therapy, NYC, NY
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THE NEW FRONTIER

Thomas H. Budzynski, Ph.D.

It would appear that extraordinary breakthroughs in a given
area of science seem to occur at intervals of no less than 20
years or so. Often these exciting phenomena are triggered by
a significant advance in some related technology. The phe-
nomenon of interest in this case has been labeled neurotech-
nology and the significant advance took place because of
developments in three areas: biofeedback, computer design
and certain statistical/mathematical applications.

DR. JOE KAMIYA AND THE “ALPHA STATE”

In the early ¢60s when Joe Kamiya, then of the University of
Chicago and later the Langley-Porter Institute in San
Francisco, began to explore the possibility of research partici-
pants to learn to control their own alpha brainwaves, it sig-
nalled a new era of psychophysiology. For the first time peo-
ple were learning to control physiological responses that were
previously thought to be outside conscious control (excep-
tions of course were certain groups of Asian adepts who had
studied for many years to acquire these skills).

In the beginning Dr. Kamiya simply would watch the moving
polygraph record that displayed the ongoing brainwaves or
EEG as it is called, and when a burst of alpha appeared Dr.
Kamiya would say inowi thus providing the participant verbal
feedback of this type of brainwave. After a certain amount of
this information the participant could guess fairly accurately
when he was producing alpha EEG. One might say that he
had icalibratedi his internal experience of the alpha state.
Later Dr. Kamiya developed an electronic device that would
sound a 400 Hz tone whenever alpha appeared. Participants
learned to produce more and more of the tone. They reported
that the ialpha statet felt relaxing, peaceful, calming, and, in
some cases, euphoric. Soon many research labs were studying
the alpha state as produced by the feedback machine.

SKINNERIAN ZEN?”

Keeping in mind that the é60s were a time of freedom of
expression and drug experimentation itis not surprising that
this alpha feedback was considered to be a sort of electronic
Nirvana, or what my colleague Johann Stoyva called
iSkinnerian Zen.i However, the goal of Nirvana was never
realized by these alpha state adepts even though they did find
the state incompatible with stress and anxiety. As a graduate
student at that time I was interested in applying his calming,
relaxed state to the then very popular behavioral technique
known as systematic desensitization (SD). Developed by Dr.
Joseph Wolpe of Temple University, SD was being applied to
an amazing variety of disorders. Basically, the technique
involved training the client in deep relaxation, and then using
that relaxed state as a counter to the anxiety that typically
would be felt as the client visualized herself facing the phobic
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stimulus. Through the gradual and progressive application of
this procedure the client would show a decrease in anxiety
responding which would then transfer to real life situations.
The difficulty lay in the fact that the therapist could never be
sure whether the relaxed state had indeed been generated by
the client who, in most cases wanted to please the therapist.
Since the amount of alpha in the EEG could be measured fair-
ly accurately, I reasoned that it could be used as a measure of
the degree of relaxation in the context of the SD procedure.

ALPHA FEEDBACK VERSUS THANATAPHOBIA

With the help of John Picchiottino, an aerospace design engi-
neer friend, I developed a laboratory alpha feedback system in
1965. We then searched for an appropriate phobic client.
Soon I was teaching the technique to a professional man who
suffered from a troublesome thanataphobia or fear of death
and death-related stimuli. Ken (not his real name) admitted
that he had no recall of what might have caused this condi-
tion but noted that his younger brother also experienced the
same phobia.

Could Ken learn to use the alpha tone to build up his alpha
and then use the alpha state to counter the anxiety as he visu-
alized himself in phobic situations? Indeed he was able to
increase his alpha from 20% to 80% in several sessions. Then
we began the actual desensitization. Ken was asked to gener-
ate maximum alpha at which point I asked him to visualize
one scene from the ifear hierarchyi of gradually increasing
fearful phobic scenes. When anxiety began to appear Ken
would stop the scene and then use the alpha feedback tone to
build up the alpha again. Thus, between each visualization
Ken used the alpha state to counter the anxiety. In only four
sessions Ken had completed the SD and the transfer to real
life was immediate. No longer was Ken afraid to drive home
alone after dark or to go into his basement. We can in fact,
verify a successful follow-up of some 28 years with him.

BREAKTHROUGH MEMORY?

After the first SD session Ken suddenly remembered that as a
young boy he and his brother were made to kiss the corpse of
their grandmother as she lay in the open coffin. This sponta-
neous uncovering of the original traumatic incident may have
contributed to the success of the desensitization.

Kenis desensitization using the alpha state was perhaps one of
the first clinical applications of EEG feedback and yet the psy-
chology department at the University of Colorado Medical
School was not impressed by this new approach. Instead they
suggested that we stop trying to relax people by feeding back
brainwaves and simply feed back muscle tension instead. In
fact that is exactly what we did focus on for the next few years.
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THE DEMISE OF THE “ALPHA STATE”?

Following the initial excitement of the discovery that alpha EEG
could be increased, there occurred a period of ten or more years dur-
ing which iserious researcherst chipped away at the alpha mystique.
One prestigious group of researchers found that college sophomores
left alone to rest in a darkened room produced as much alpha as
they were ever going to produce under any circumstances. These
researchers concluded that increased alpha could be generated with-
out the aid of EEG biofeedback. Other biofeedback researchers (our-
selves included) began to pursue other forms of application such as
muscle tension (EMG). and skin temperature even as we continued
to work almost covertly on EEG feedback.

True, the alpha state didnit result in Nirvana, and it couid be pro-
duced without biofeedback in relaxed sophomores in darkened
rooms, but did EEG feedback have any redeeming characteristics? At
our research lab in the University of Colorado Medical Center we
still thought so; and so did Elmer Green and his associates at the
Menninger Biofeedback lab, Les Fehmi at Princeton and, of course,
Joe Kamiya in San Francisco. In other words a scattering of
researchers still pursued, at least part-time, EEG feedback. Research
funds dried up in just a few years although Barry Sterman in Los
Angeles remained funded longer than most for his EEG research
with epilepsy.

THE UNIVERSITY OF COLORADO MEDICAL CENTER
BIOFEEDBACK STUDIES

During the later years of the Viet Nam War our lab, and a number of
others, were funded by the DOD (Department of Defense) to devel-
op techniques that would allow the training of officers to sleep
under stressful battlefield conditions. We developed a three stage
training program: EMG feedback first, to relax muscles, then alpha
feedback to calm the mind, and finally, the theta EEG feedback to
teach participants to take themselves into stage 1 sleep. To do this
we had to design a lab EEG feedback system that would precisely
quantify and feedback alpha (8-12 Hz) and theta (4-7 Hz).

Our research showed that we could indeed train people to produce a
theta state with the graduated training program but we also found
that most people required only low levels of facial EMG (muscle ten-
sion) to begin to produce theta EEG. As we continued to study this
mysterious theta state we discovered an enormous literature on hyp-
nagogia as it was called by the researchers. Out on the windy plains
of Wyoming for example, Foulkes and Vogel studied the cognition
of individuals as they fell asleep. It became apparent to these investi-
gators that in the context of the Freudian model the individualis
defense mechanisms that guard the gate of consciousness were
decreased as he passed into sleep. A critical point however, was that
these sleepy people could still absorb verbal information even
though they tended to process it without the usual criticalness. A
number of researchers had in fact come to the same conclusion
including T.X. Barber the famous hypnosis expert who found that he
could wake people from a sleep and present them with suggestions
to which they would respond as though hypnotized. This finding
intrigued me because I was just beginning to employ the eatly cogni-
tive therapy procedures with depressed individuals without much
success. I found that when they were asked to tell themselves posi-
tive affirmations they would report that a little voice would say, ilike
hell you are!i One day it occurred to me that we could use the find-
ing that a drowsy state characterized by theta EEG would be one of
uncritical acceptance and if the affirmation was presented then the
little negative voice wouldnit get in the way. Whatfs more we could
use theta EEG biofeedback to capture the hypnagogic state just as

we had in our earlier DOD work.

THE TWILIGHT-STATE LEARNER

Once again assisted by John Picchiottino, president of Bio-Feedback
Systems, I developed the first prototype of the T-L device in 1970. It
required a long period of experimentation as we adjusted filter char-
acteristics in accordance with reports from various individuals who
were willing to allow their brains to be exposed to itheta information.

The final system programmed the presentation of one set of tape
recorded messages when alpha EEG was generated and a second
tape recorded message when theta occurred. We developed a unique
isleep guardi or ibump circuiti that would increase the volume of the
taped theta message if the theta frequency decreased toward delta
and/or increased in amplitude.

Another logic feature: The theta tape recorder would not turn on
even in the event of theta EEG energy if there was alpha or beta
energy present as well. This characteristic means that all conscious
defenses are inactive when the theta message comes through. If
alpha or beta frequencies are allowed in the presence of theta (mixed
in with the theta) the individual can be aware of the messaging, i.e.,
he can actually hear it.

Does pure theta mean all defenses are down? The answer is no! In
fact there are a few deeper level unconscious defenses which guard
the sensitive, uncritical part of the brain.

GUARDIANS OF THE GATE

Freud identified a number of mind defenses that were generated as a
result of unpleasant life experiences. Each time an individual suffers
a trauma the mind tries to develop some sort of protective program
that, once installed, will attempt to avoid, or in some way soften, the
unpleasant effects of encountering the feared stimulus again. These
protective programs are called defense mechanisms (DMs) and they
include such phenomena as a build-up of fear or other aversive emo-
tion or uncomfortable feeling as one begins to encounter something
that resembles the original traumatic stimulus situation. Projection
(“it isn’t me that can’t trust, it's you”) is very common, as is denial
(“No, I didn’t say that.”)

Some DMs work by distorting the information being processed in
the brain. Itfs as if a distortion lens had been placed over the brain
with regard to that particular perception, e.g., “all men are danger-
ous, can't be trusted,” or (a very common DM) “I know I look bad
today” (when in fact one looks very good.)

REPRESSION (WHEN ITiS TOO AWFUL TO
REMEMBER)

The DM which is called repression is generated by the brain in order
for the conscious mind to be unaware of the particularly unpleasant
traumatic memory. In the context of covering up or repressing
extremely unpleasant memories the body will often code the memo-
ry in high tonus in a specific muscle or muscles, i.e., certain muscles
will be prone to an unusually high level of tension. Often these mus-
cle groups will develop painful conditions over time. Moreover, peri-
ods of high stress will increase the level of tension and, therefore,
the pain. Another factor that increases the tension and pain is the
encountering of a situation or individual that in some way resembles
the original traumatizing event.

The more closely this stimulus is related to the original trauma the
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more anxiety or physical symptoms will
appear. In effect, the Pandorais Box of the
unconscious is being opened and the terri-
fying memories may emerge.

NOTE: Certain traumas experienced by
young children objectively could be classi-
fied as of little consequence (e.g., temporar-
ily losing onefs mother in a supermarket)
but to the child it is life-threatening!

PANDORA’S BOX

The repository of our repressed traumatic
memories has often been called Pandorais
Box. Unfortunately, even though these
hurtful memories are not available to our
conscious mind and thus do not keep us in
a constantly angry or fearful state, they can
still influence us in subtle and troublesome
ways. As noted above anything that in some
way resembles the original trauma can
cause one to feel anxious, uncomfortable,
depressed or angry (without knowing
why). Quite often there is an emotional
“shutdown” which can be quite specific or
very generalized (“I never feel anything!”)

The repressed material also erodes our self-
confidence and we may find ourselves sabo-
taging our own success because on the
unconscious level we are “bad” and don’t
deserve good things (and this includes
good relationships). An unusual amount of
stress can even precipitate a breakthrough
of unconsciously mediated behavior reflect-
ing the underlying conflict.

Psychodynamic theory predicts that if the
repressed memories can be brought to con-
sciousness in the therapeutic setting their
“charge” can be dissipated as the material is
integrated into the adult conscious mind.
After this recovery and integration the trau-
matic memories will no longer bother us.
Moreover, a significant amount of energy is
no longer required for the repression and is
therefore available for adaptive endeavors.
We feel better, more energetic, freer with
our emotions, and no longer fearful of these
stimuli.

TO CHANGE THE “SCRIPTS” IN
THE “BOX” DO YOU HAVE TO
OPEN IT?

Sometimes, perhaps most of the time, it is
not enough to simply replay the original
trauma. What is required is what has been
labeled irescripting.i However, in order to
rescript one needs to know some detail
about the original traumatizing event(s).
The trick is to raise the lid just enough to
identify the scripts yet not so wide as to
permit intolerable feelings or memories to
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flood out. This latter situation has caught
many a therapist and patient by surprise
because few professionals possess the skill
to discern the extremely subtle physiologi-
cal changes

that typically herald the oncoming emo-
tional flood. Neurotechnology however,
may have an answer for this dilemma. Not
only can these systems open the box but
they can titrate the degree of lid opening.
Tom Allen and Len Ochs designed a pro-
gram such that the EEG actually signals
when emotionally laden repressed material
is beginning to surface, and the neurofeed-
back system is sensitive enough to detect
this. Moreover, the neurofeedback can then
adjust the feedback so that the emotional
rush is slowed to an optimal and tolerable
level.

Once the box has been opened and the for-
merly repressed material begins to surface
and is integrated with the help of the thera-
pist, the appropriate counter script(s) can
be designed with both the patient and ther-
apist participating. The client has already
been trained to “carry in” the counter
scripts to the theta EEG state and the
rescripting can begin.

RESCRIPTING

Please note at the outset here that rescript-
ing may not be necessary in the event that
the integration of the formerly repressed
material is successful in removing the neu-
rotic thinking, feeling and behavior. In fact
rescripting is probably maximally effective
when the neurosis was generated from a
single or several almost identical traumatiz-
ing events. For those unfortunate cases in
which the trauma occurred in various ways
and over a long period of time the rescrip-
tion procedure is less effective. Why should
this be so? Because, in this case, the origi-
nal traumatizing stimuli varied widely and
therefore the generalization over time was
much broader. In other words the client
became secondarily sensitized or higher
level conditioned by association to a far
greater field of stimuli than would have
been the case if only a single trauma had
occurred. In these cases the technique
developed by Peniston may be about as
effective as one can get with rescripting.

THE PENISTON PROTOCOL

Drs. Peniston and Kulkowsky, influenced
strongly by the work of Drs. Elmer Green
and Dale Walters, devised this procedure in
order to help alcoholics although it has
since been applied to other addictive prob-
lems as well. Basically, their approach

involves initial training in deep relaxation
by means of hand temperature feedback
and autogenic exercises, accompanied by
training in the development of a series of
visualizations, e.g., seeing oneself at a party
avoiding alcohol, and seeing oneis ideal self
in the future. After the imagery creation the
client, who has also been receiving neu-
rotherapy training on alpha EEG and theta
EEG enhancement, is instructed to carry
the scenes into the theta state. The training
requires roughly 6 sessions of handwarm-
ing/deep relaxation and 30 or more sessions
of alpha/theta training and theta imagery
work.

It has been reported by Peniston and his
colleagues and a number of clinicians, such
as Carole Blackman in Santa Cruz and Dale
Walters in Topeka, that the technique is
successful in preventing relapse in more
than 60% of the cases.

ABREACTION AT THE
“CROSSOVER POINT”

Peniston and others have discovered that a
percentage of addiction clients have early
abuse in their backgrounds. Such individu-
als are more likely to experience emotional
abreaction in theta states and therefore the
neurofeedback system must be pro-
grammed to keep the lid from opening too
suddenly or widely on Pandorafs Box.
Peniston discovered that unconscious
material is most likely to begin to surface
when there is an EEG “crossover” i.e.,
when alpha is diminishing as theta begins
to increase, and the two reach the same
amplitude. The abreaction is useful in that
it can illuminate underlying problems and
the client and therapist can then focus their
therapy more precisely. The neurofeedback
system can ensure that the abreaction pro-
ceeds at a more gradual and controlled rate.
The main difference between Budzynski's
twilight learning technique of the early 70s
and todayis Peniston protocol is that
imagery is used as the change medium in
the Peniston approach and verbal affirma-
tions in the case of twilight learning.
Although it is somewhat difficult to main-
tain a given image or visualization as one
transitions from alpha into theta it is appar-
ently enough to at least bring the image
close to the itheta statei even though the
mind will tend to break off into hypnagogic
imagery at that point.

The rationale for the success of the
Peniston protocol is essentially the same as
that hypothesized by Budzynski in the con-
text of twilight learning in that the theta
state provides a relatively undefended mind
state in which suggestions or imaged sce-
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narios can program or rescript the uncon-
scious resulting in long-term change.

JOEL LUBAR AND THE ADHD
KIDS

The most thoroughly researched of the
neurofeedback applications has been the
work with ADD (attention deficit disorder)
children. These young people have
hypoaroused brains and it is theorized that
their hyperkinetic activity is an uncon-
scious attempt to boost brain arousal. The
medication Ritalin, increases the brainis
activation or arousal level and therefore the
ADHD client quiets down. The medication
however has side effects and so interest
developed when it appeared that neuro-
feedback might alleviate the disorder.Dr.
Joel Lubar at the University of Tennessee
had earlier studied with biofeedback pio-
neer Dr. Barry Sterman at UCLA. Sterman
had developed the EEG feedback technique
known as SMR or sensorimotor response
training which helped control epileptic
seizures. Lubar reasoned that a similar
technique might work with the ADHD
clients. Indeed it did and Lubar and others
are now refining the technique. Essentially
the children are taught to decrease the
excessive theta and increase their beta ener-
gy. It now takes about 30 to 60 EEG BF ses-
sions but after that most clients are able to
give up the medications. Lubar reports that
the success rates of 60 - 80 % are still hold-
ing at followups of 10-14 years.

MARGARET AYERS AND THE
BRUISED BRAINS

Surprisingly there is one clinician who has
treated more brain injured clients with neu-
rotherapy than all of the other neurotherapy
clinicians put together. This amazing
woman is Margaret Ayers of Beverly Hills,
California. Ayers, who also studied with
Sterman, has used the EEG feedback system
of her own design. This system allows her
to look at the energy in specific frequency
bands and feedback whatever band informa-
tion she feels will help. Most of her brain
injured patients, like the ADHD kids, are
trained to decrease theta and increase beta.
In one study of 250 patients Ayers found:

1. An increase in energy, a decrease in
depression and temper outbursts in the first
6 sessions.

2. Decrease in light/sound hypersensitivity
and an increase in attention span in the next
6 session period.

3. Decrease in dizziness and vascular
headaches in the third 6 session period.

4. Increased libido, less reversal of letters

and words in final 6 session period.

There were EEG changes as well:

1. Phasic spikes decreased in first six ses-
sions.

2. All spikes gone but theta slowing still
present in second six session period.

3. In the third 6 session period a reduction
in theta.

4. Final 6 session period most theta elimi-
nated.

Margaret Ayers’ work over the last 20 years
or so has certainly documented in clinical
fashion the successes of neurofeedback in
the area of brain injury. Others, such as
Siegfried and Susan Othmer in California,
Tom Allen in Orlando, Florida, Jim Smith
and Ken Tachiki in Los Angeles, Len Ochs
in Concord, California and Daniel Hoffman
and Steve Stockdale in Denver are now con-
tributing to this growing pool of successes
with brain injured individuals.

MODERN NEUROTECHNOLOGY

The EEG biofeedback unit of 25 years ago
was an analog stand-alone system. Today’s
neurofeedback system is basically a fast
computer programmed with superb FFT
(Fast Fourier Transform) and spectral
analysis capability with beautiful graphic
displays. These systems typically can collect
data from up to 20 or so EEG sites on the
scalp and process the brainwave signals by
calculating with great speed the power in
each EEG frequency band. The computer
display can present color bars representing
each EEG band. The energy in the various
EEG bands can also be displayed as a game
or, in the case of some systems, as an on-
line spectral analysis display. Various forms
of audio feedback are available as well.
Since the EEG data are stored in raw form
as well it can be “read” as is normally done
with traditional paper recordings of the
EEG. Quantified EEG or QEEG as this
computerized form is called, can be conve-
niently examined in a great detail in raw
form or as averaged power or spectrally
analyzed data. A number of graphs can be
generated and statistics can be applied.

THE MANY FACES OF
NEUROTECHNOLOGY

The best known of the neurotechnology
devices is the feedback QEEG however,
there are other machines which one could
include in the category of neurotechnology.
These include CES (cranial electric stimula-
tion) and light/sound or AVS (audio/visual
stimulation) devices. Some might also
include a number of the cyberpunk soft-
ware programs whose primary purpose it is
to stimulate the brain through unusual and
sometimes interactive computer graphics. I

would also place some of the new “Hi-
Tech” audiotapes under the rubric of neu-
rotechnology because most of them incor-
porate various binaural or other kinds of
audiotones which have some entrainment
capability. A tape we developed for highly
stressed individuals called “The Revitalizer”
was tested with with 36 volunteers and
found to produce biofeedback-measured
significant decreases in muscle tension,
heart rate and electrodermal response, as
well as increases in hand temperature. A
brainmap of a client listening to the tape
dramatically illustrated how the EEG “fol-
lowed” the soft tone in the background.
Thus this tape appears to produce a brain
state which is optimal for incorporation of
the triple voice track affirmations. Tapes
such as these may not affect the EEG as
powerfully as neurofeedback, or even AVS
(audio/visual stimulation), but they appear
to to be quite effective.

CES (CRANIAL ELECTRIC
STIMULATION)

In ancient Greece those who served as
physicians made use of the electric torpedo
fish to cure headaches and other bodily
pains. The shocking fish was somehow
applied to the painful area with a subsequent
reduction or elimination of the pain.
Centuries later, just after the turn of this
century Russian scientists began to experi-
ment with electrical current applied to the
human body. They found that small currents
(less than one milliamp) passed through the
head helped with insomnia problems. The
Russian device was known primarily for this
application and even today in Europe it
remains thus, although recent Russian
research with 78 Hz CES shows it to be very
effective in pain reduction.

Scientists in the USA however more fully
explored this small, cigarette pack size
device that impresses a square wave of
approximately 100 Hz on the brain primari-
ly from mastoid to mastoid. Dr. Childs, a
Houston physician working with head
injured patients, found that recovery was
accelerated by a significant factor by the
addition of daily CES to the treatment
regime. Other scientists, primarily Ray
Smith who directed a large number of con-
trolled studies, discovered that CES was
extremely helpful with alcohol recovery. A
Scottish physician, Dr. Margaret Patterson,
became famous for successfully treating a
number of famous drug-addicted rock stars
with CES.

More recently CES has been found to
decrease anxiety, depression and stress.
One of the newer studies indicated that
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CES was helpful in reducing the symptoms
of ADD (Attention Deficit Disorder). Even
sufferers of chronic fatigue syndrome and
chronic pain are reported to benefit from
daily CES use.

The well-known neurosurgeon, Norman
Shealy and his colleagues, actually took
cerebral spinal fluid samples before and
after volunteers used the CES for approxi-
mately 20 minutes. Significant increases
were seen in certain of the brain’s neuro-
chemicals, specifically serotonin and beta
endorphin. No wonder that CES seems to
restore balance after the brain is disturbed
by the above disorders. Both of these neu-
rochemicals are depleted under conditions
of stress, anxiety and chronic pain! By the
way, CES doesn’t hurt, in fact, you can
barely feel it. What's more while using it
you can be doing other things like watching
TV, reading, even desk work. Please note
however, that in most states a CES device
requires a doctor’s prescription.

AVS: THE MODERN VERSION OF
STARING INTO A CAMPFIRE

What is it about a flickering light source
that fascinates us? The sunlight shimmer-
ing off a mountain stream or reflecting
from the trembling golden aspens in the fall
seems able to produce in humans a pleas-
ant, relaxed, almost transcendent feeling.
Very long ago somebody found that a sur-
face with slits cut in it and passed in front
of the face would result in a flickering light
sensation that was somehow pleasurable.
Until the era of electronics humans found a
myriad of ways to self-stimulate with flick-
ering light. What is it about the brain that
longs for stimulation?

DOES THE EEG “FOLLOW?”

Stimulation in the form of AVS has been
researched by Drs. Harold Russell and John
Carter of Houston. These investigators
found that EEG biofeedback and AVS both
produced increased scores in 1Q in learn-
ing-disordered (LD) students. Russell and
Carter noted that the AVS unit has the abil-
ity to produce entrainment of higher or
lower frequency activity. They also found
that when the left frontal is stimulated at 10
Hz the alpha activity in the left frontal EEG
is more than 50% greater than when the
same area is stimulated at 18 Hz. Similarly,
the percentage of beta present is approxi-
mately 40% greater when the same area is
stimulated at 18 Hz.

When Russell and Carter used the AVS to
stimulate LD and ADD children here is what
they found:
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1. Systematic regular use of the AVS entrain-
ment procedures appeared to result in mea-
surable improvements in brain functioning
in whichever was the lowest functioning
hemisphere.

2. Equalization of functioning may be of par-
ticular relevance to LD and possibly to ADD
children.

3. WISC-R Verbal-Performance 1Q discrep-
ancy scores greater than 15 points (one stan-
dard deviation) are reported in over 50% of
all children diagnosed as learning disabled.
4. The amount of change in 1Q scores with
the AVS ranged from 5 to 7 points over 40
to 80 sessions. But the AVS can be done at
home and is relatively inexpensive.

5. The EEG feedback, more expensive and
done only at the clinic, produced 15 to 20
point gains over 30-75 sessions.

Russell and Carter have also investigated
the effects of EEG feedback and AVS with
stroke clients. One such case (unpublished
and anecdotal) involved a woman who had
suffered a stroke that caused her IQ to
decrease from a pre-stroke 140 to about 70
- 80 nine months after the stroke and after
plateauing. In the opinion of her neuropsy-
chologist (commenting on her pre-training
condition), the patient had made as much
recovery as she was likely to make from
either passage of time or from further treat-
ment. (The 1Q tests by the way were
administered by the same psychologist). As
training progressed involuntary and sponta-
neous movement was observed in the para-
lyzed left arm and leg after 15-20 minutes
of neurofeedback of 10-14 HZ activity.
Combining neurotherapy in the clinic with
AVS at home Russell and Carter noted that
her cognitive functioning increased to a
bright normal level over a period of
months. She now holds down a
medical/legal computer job and has
attained certification in biofeedback. It is
possible that a spontaneous recovery
occurred, but the gradual improvements
seen over time as the number of EEG and
AVS training sessions increased make that
possibility less likely as an explanation.

OLD RATS LEARN NEW TRICKS

Well yes, aged rodents can learn new things
and even become healthier in the process.
Dr. Diamond, a very youthful sixty-some
year-old Berkeley professor who plays bas-
ketball with her students, found that when
she added more stimulation to the environ-
ment of her lab animals they became
younger acting and seemed to learn better.
Not only that but they lived longer as well.
When, as such scientists do, Dr. Diamond
sacrificed her stimulated oldsters and com-
pared their brain structures with the brains
from a control group, she determined that

the stimulated ones had grown new den-
drites and their brains were actually heavier
and larger than those of the control group.
More dendrites mean more possible con-
nections or associations and thus enhanced
information processing. But there is more
— these old rats also appeared to develop
stronger immune systems. Given that pro-
viding aged rats with extra stimulation in
their environment seems to cause positive
changes in neuronal growth, and their
brains function better with stronger
immune responding and a longer life, will
this generalize to the human species? Here
research is much more difficult because we
do not ordinarily sacrifice human partici-
pants after the experiment. However, R.G.
Jacobs, in an unusual dissertation, exam-
ined the brains of 20 cadavers and discov-
ered that dendritic length was positively
correlated with years of education. The
more above-average the educational and
occupational level, the more above-average
the length of the dendrites which is a mea-
sure of brain growth and development.
Does regular AVS and neurotherapy train-
ing actually stimulate dendritic growth in
the human brain? That question has not yet
been definitely answered, but anecdotal
clinical data would suggest that the answer
will be in the affirmative. Dr. Russell has
found significant improvements in short-
term memory among other things as his
clients, many of them elderly, progress
through EDF and/or neurofeedback train-
ing (private communication). The animal
researchers of course could answer the
question more easily than could be accom-
plished with human participant research.

EDF (EEG DISENTRAINMENT
FEEDBACK)

The AVS unit can entrain the EEG or brain-
waves and EEG feedback allows the client
to learn to produce certain EEG patterns. In
the case of EEG feedback the learner may
be required to work at the task of establish-
ing this control over a period of 5 to 15 ses-
sions before changes are felt. Len Ochs and
Harold Russell, both experienced biofeed-
back therapists with a knack for invention
wondered what would happen if the brainis
EEG could actually drive the AVS frequen-
cy thus placing the brain in a direct feed-
back loop with the flickering light and
sound unit. Robert Austin, the founder of
Synetic Systems supplied his expert knowl-
edge of the light/sound phenomena in the
developing of this system.

LEADING AND LAGGING

One of the unique findings of the initial
experimentation was that by leading and
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lagging the AVS signal, the EEG would try
to follow, and this seemed to produce a
result greater than simply in-phase signals.
Leading refers to the presentation of the
light/sound stimuli at a frequency slightly
higher than the brain's dominant EEG fre-
quency at any given time. Thus, the EEG
tries to “follow” or catch up to the frequen-
cy of stimulation. A lag condition is just the
reverse - the AVS frequency stays just
below the EEG, therefore the dominant
brainwave decreases in frequency as it fol-
lows the AVS downward. Another finding
was that a program of alternating a minute
of lag followed by one minute of lead
seemed to produce optimal results. The
EEG tends to drive itself over a fairly wide
range of frequencies. The light show is
spectacular and the experience can be quite
emotionally stimulating as well. However,
some individuals, particularly those with
head injury, are very sensitive to light.
With these clients the brightness level must
be started at very low levels and then grad-
ually increased across sessions. As the brain
heals the client can tolerate brighter and
brighter illumination. NOTE: abreactions
may occur and appear to be very therapeu-
tic if handled properly.

?DPIJ:IODEI. (OR SEVERAL) FOR

Even the experts are not sure of what
occurs in the brain as EDF training pro-
ceeds. We know that when the brain is
injured physically or even psychologically
some sort of process, a sort of “rigidifica-
tion” takes place. The brain becomes less
adaptable, flexible, less able to allocate
resources to changing tasks or multitask-
ing. The EDF seems to breakup these “rigid
patterns” and allow a more adaptive reorga-
nization of the cognitive process. Others
have said the EDF training produces chaos
in the brain which then in turn re-forms
into more flexible, adaptable patterns.

THE CHAOS MODEL

Another closely related explanation is that
EDF produces a more chaotic state in the
brain (in the new sense of the word
“CHAOS”) thus breaking up the rigid pat-
tern of processing and allowing a new,
more flexible , adaptable order to appear
within the chaos.Paul Swingle, a Harvard
Medical School professor, is using EDF
with obsessive-compulsive disorder
patients. One could imagine the Chaos
model working well here.

THE STATE DEPENDENT
“DESENSITIZATION” MODEL

In our early years the dominant EEG fre-
quency is in the theta range (4-7 Hz), and
as we develop toward puberty the domi-
nant frequency gradually increases until it
stabilizes in the alpha range usually about
10-11 Hz at just about 9-14 years. These
dominant EEG frequencies become associ-
ated (conditioned) with all the events we
experience and thus become part of the
matrix of stimuli that are said to establish
the state dependency of a given traumatic
event. If, at some later time, the individual
were to encounter one or more of these
stimuli (a smell, a sound, etc.) or reestab-
lish the dominant frequency present at
that time, e.g., 6 Hz, some or all of the
emotion of the original event will be re-
experienced (anxiety, disgust, anger, dis-
sociation, etc.). The EDF tends to drive
the EEG over a wide range of frequencies
including very low frequencies and thus
this stimulus (the 6 Hz entrained EEG)
may pick up some of the trauma memory
or at least some of the emotion. Since the
EDF keeps moving through a wide range
of frequencies there isnit time to bring up
much of the trauma, but the little that
does surface can be easily integrated.
Thus, this repeated mini-desensitization is
occurring all during the EDF session. The
result should be a gradual reduction in
fear or anxiety and a freeing up of emo-
tions and behavior in general.

THE RELEASE OF THE TRUE SELF
OR “INNER CHILD” MODEL

When we are injured physically or psycho-
logically as a child we tend to develop mind
defenses which try to protect the child from
further hurt. Each hurt changes the
brain/mind and the defenses become
stronger. With enough trauma the inner
child can be psychologically suffocated
with layer after layer of defenses. The true
child (self) can no longer be seen - it is
buried under all the trauma defenses. The
EDF in this model finds its way through the
defenses by reestablishing the brain state
(read EEG dominant frequency) present at
the time of the trauma thus releasing or
freeing up the inner child (self) that was
ifrozent like the tin man in the Wizard of
Oz. Slowly but surely, in fits and starts, the
EDF procedure releases the child. The
result is an integration of early traumatic
events in the present day psyche of the
adult. Whichever model of EDF you prefer,
something very positive happens, and it
happens rather quickly in the context of the
usual amount of time required for thera-

peutic change with other approaches. This
may explain why therapists using EDF with
PTSD (Post traumatic Shock Syndrome)
and certain head injury cases seem to be
getting fast results.

THE DENDRITIC GROWTH
THROUGH STIMULATION
MODEL

As noted above Dr. Diamond’s research
indicates that novel stimulation produces
increased dendritic growth with a resulting
increase in the brain’s functioning. This
probably does occur but there are also
higher order organizing processes taking
place, i.e., new, more efficient reprogram-
ming is taking advantage of the new “cir-
cuitry” of increased dendritic growth.

TANSEY AND THE 14 HZ
PHENOMENON

Of all the creative applications of neurofeed-
back one of the most unusual is the enhanc-
ing of a single one Hz EEG signal. Dr.
Tansey, a clinician from New Jersey, has
found that when clients suffering from a
variety of problems ranging from learning
disorder to Chronic Fatigue Syndrome
(CFS) learn to increase the level of the 14
Hz band energy their symptoms decrease
dramatically. Among his publications is an
account of four migraine clients with 5-7
years of headache duration, who received
the 14 Hz neurofeedback over 4-7 sessions,
lost their migraines and hadn’t experienced
them up to the one year follow-up. Tansey
finds that when clients learn to increase the
14 Hz energy the bands near that frequency
also increase. Importantly, the lower fre-
quency energy, which is often a signature of
brain disorders, decreases with this training.
More and more neurofeedback clinicians
are trying Tansey’s protocol at this time.

THE EEG SIGNATURE OF
DEPRESSION

The QEEG has allowed researchers to map
the patterns of certain psychiatric disorders
including unipolar depression. The work of
Davidson and his colleagues at the
University of Wisconsin has shown that this
disorder is characterized by relative hyper-
activity of the right frontal area and the left
posterior region. The EEG shows a lower
alpha amplitude and more beta energy in
these areas. Neurofeedback has been used to
attempt to shape these patterns back to nor-
mal. For example, some researchers like
Peter Rosenfeld are teaching depressed
clients to make the left alpha smaller and
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the right alpha larger. At the Center for
Behavioral Medicine at the University of
West Florida we are applying ratio feedback
and AVS. Further research will document
whether these approaches really work but
preliminary results look promising.

CAN NEUROFEEDBACK HELP
INTEGRATE MULTIPLE
PERSONALITIES?

Carol Manchester and Tom Allen have devel-
oped a neurofeedback program which
appears to significantly shorten therapy time
with MPD (Multiple Personality Disorder)
clients. These individuals have to be eased
carefully into tolerating theta states near the
crossover point because they have a great fear
of experiencing the original traumas that pro-
duced the splitting into the different personal-
ities. By monitoring responses of the auto-
nomic and somatic systems with EMG, temp.
and EDR (electrodermal response) biofeed-
back monitors as the client attempts to transi-
tion into an alpha/theta state, these clinicians
can tell if the client is beginning to experience
anxiety. They can talk gently to the client
lending her support as she begins to open
Pandora’s Box. The theta/beta ratio “alarm”
can also signal a descent into a theta state and
a possible abreactive experience. Thus
Manchester and Allen are able to carefully
titrate the emergence of the traumatic materi-
al. These experts have documented, in a clini-
cal research fashion, over 20 successful cases
and have prepared a report for publication.

PEAK PERFORMANCE TRAINING
AND NEUROFEEDBACK

Everyone has heard of peak performance,
that rare, magical period of time, usually
brief, when an athlete produces a feat of
near perfect form. Psychologists have gen-
erated a number of procedures that appear
to help the athlete approach this goal. In
1967 at our lab at the University of
Colorado Medical Center we helped a
downhill racer improve by using EMG
biofeedback while he visualized scenes of
blasting out of the starting gate and skiing
perfectly down the hill. This basic tech-
nique was improved on by our twilight
learning technique and has now been
evolved by Richard Patton in Colorado
Springs as a neurofeedback procedure.
Patton reads aloud a peak performance
description written by the athlete as the
client maintains a neurofeedback produced
theta state. Homework involves daily visu-
alizing of the peak performance. He has
worked with elite athletes in the fields of
karate, weightlifting and ice skating.
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NEUROTECHNOLOGY FOR THE
HARRIED EXECUTIVE?

A number of symptom-free Inormali indi-
viduals have tried EDF training as well as
the alpha/theta training with guided
imagery. What does it do for these people?
Recall that with the Peniston protocol the
individual is trained to produce alpha and
the theta before carrying an idealized future
image into the theta state where it pro-
grams the unconscious. If this technique
can work with a serious problem like addic-
tion what might it do for a salesman who is
trying to increase his job performance or
the executive who wants to overcome a fear
of speaking in front of superiors, or even
the CEO who feels that he is losing his
short-term memory and can’t compete with
younger executives. If these procedures
seem to do anything, it is to allow the brain
to more fully realize its potential.

THE ULTIMATE: VIRTUAL
REALITY NEUROFEEDBACK

What if your EEG signals could drive a vir-
tual reality display? Imagine “walking
through” a 3-D virtual world where the
symbols were driven by your brainwaves.
Do you think you could learn to manipu-
late the V-R symbols with more interest,
excitement and motivation than with a flat
computer screen graphic? This wedding of
biofeedback in general and neurofeedback
in particular to Virtual Reality will be a
marriage made in neurocyberspace heaven!

Perhaps in the not too distant future, neu-
rotechnology will take its place as the
Neurofitness Program for the Brain/Mind.
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Features:

B Simple operation

m Continuously variable binaural beat signals

B Inputs and outputs for recording, etc.

® Mixing with external audio signals

® Automatic level control for binaural beats

B Beta signal that can be added to the beat

m Carrier signal (base) from 30 to 800 Hertz

m Beat frequencies from 1 to 8 Hertz covering
deep relaxation/meditation range from
delta to low alpha

Used professionally by:
® Hypnotherapists

Facilitates deeply relaxed state with hemispheric
synchronization - the necessary ingredients for
creative, whole-brain performance. Use with
headphones or stereo system, or record your
own tapes.

The Model 151A binaural signal generator
synthesizes a realistic surf sound and binaural
beats to enhance self-improvement tapes,
creative visualization, hypnotic induction,
meditation, and more.

® Psychologists

® Massage therapists

® Doctors

B Producers of self-help tapes

For more information contact:

AWI electronics

TEL (206)565 2130 7620 29th West
FAX (206)566 9632  Tacoma WA 98466
VISA MC AmEx
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@Peak Performance ~ By moving the brain through a wide range of fre-
quencies, this fape can promote increased energy, freedom of move-
ment, suppleness of the body, and increase range of sensation by
breaking up physical and emotional blocks.

@Deep Reloxation — Creates a powerful anchoring and stabilizing
effect, inducing a state of profound relaxation and mental clarity in
which the listener experiences increased self~awareness and "mind-
fulness".

®Focus — Combines the dynamic calmness of "Desp Relaxation” with
odditional stimul, to facilitate concentration, increased alertness, and
heightened cognitive abilites. Ideal for working or accelerated learn-
ing while studying or reading.

@Exploration — Produces brain frequencies that allow access to memo-
ries, vivid hypnagogic imagery and creative insights, while activating
other parts of the brain to move awareness beyond the physical body
ond into expanded non—physical reality. Ideal for rescripting and
exploration of non—ordinary stafes.

@Flow — Produces a profound physical stilness leading fo dissociation
from physical awareness and entry info an expanded, francelike state
of consciousness. Ideal for meditation and creative inspiration.

@Awakening — Activates a very complex brain wave pattern linked to
franscendence, moving beyond the ego into universal awareness.
Experience a transformative state in which you can awaken to a higher
vision of reality.

Megabrain Zones tapes employ the following techniques:
@ “Silent” Stimulation

@ Infrasonic Tones

@ Window Frequency Binaural Beats

@ Harmonic Superimpostion of Binaural Beats

@ High Frequency “Brain Chargin” Tones: “The Tomatis Effect”
@ Techno Shamnistic Percussive Tracks

MEGA
BRAIN
ZONES

BY MICHAEL HUTCHISON
A Six Tape Set of Peak Experience Tapes indudes a
36 page Listener’s Resource Guide
A radically innovative set of six peak experience
tapes from Michael Hutchison, acclaimed author of
*Megabrain” and recognized leader in the field of

audio psychotechnology. These fapes use unprece-
dented brain altering sound techniques to awaken the
mind's hidden reserves, and stimulate higher order
brain states. Providing access to the "zone", a state of
unity and flow where body, mind and spirit can
reach beyond normal limits.

Recorded on high quality chromium dioxide fape
using state of the art sound reproduction technology.
Six Tape Album includes FREE 32 page guide to psy-
choacoustics and the technology used fo produce
these tapes. Regularly priced at $16.95 each, this
set costs $101.70.

i $74.,95
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MBR BULLETIN BOARD

FOR SALE 100

Used A620 EEG Biofeedback
System (w/o computer).
Includes software, amplifier,
hardware, electrodes, etc. Cost
over $4000.00 new; $2500. Two
available. Contact Megabrain

Communications
(213) 258-6060.

Mind Mirror EEG Trainer.
Revolutionary device created by
the late Maxwell Cade.
$2000.00. Contact Megabrain
Communications

(213) 258-6060.

e WANT TO SELL A USED
MIND MACHINE?

e LOOKING FOR
RESEARCH INFO?

PLACE AN AD IN THE MBR
BULLETIN BOARD

$1.00 PER WORD PER ISSUE
DEADLINE 15 DAYS PRIOR TO
PUBLICATION.

ADS FOR NEXT ISSUE

DUE 3-1-95

CONTACT BEVERLY

@ MEGABRAIN
COMMUNICATIONS

PH (213) 258-6060

FAX (213) 258-8586
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Megabrain Zones tapes employ the following techniques:
@ “Silent” Stimulation

@ Infrasonic Tones

@ Window Frequency Binoural Beats

@ Hormonic Superimpostion of Binoural Beats

@ High Frequency “Brain Chargin" Tones: “The Tomatis
Effed”

@ Techno Shamnistic Percussive Tracks

MEGA
BRAIN
ZONES

brain 4 . e BY MICHAEL HUTCHISON

A Six Tape Set of Peak Experience Tapes
indudes a 32 page Listener’s Resource Guide
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See Inside for Details!

$14.95 retail price
SPECIAL PRI CE ONLY Recorded on high quality chromium dioxide tape using state of the art sound reproduction technology.
$ 9 9 5 each Six Tape Album includes FREE 32 page guide fo psycho-acoustics and the technology used
’ to produce these tapes. Regularly priced at $16.95 each, this set costs $101.70.
plus shipping handling

450 pages from the forefront of Now Only : s 7 40 9 5

mind-technology!
. Bulk Rate
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