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Medical Doctor Spiro Diamantidis was born in 1948 in Thessaloniki Greece. He graduated from the Athens University Medical School but in the 5th year of his medical studies,
he realized that allopathic medicine did not fully meet his expectations regarding therapy.
Except Europe he travelled around the world for four years including the United States, South
America, Africa, China, and Japan in the pursuit of holistic therapeutic approaches. He tried
to explore and study every known therapeutic method he encountered, without excluding traditional African methods or those of Asian spiritual origin. Due to lack of income as a travelling
student, he survived by selling his photographs to travel magazines and drawing portraits for
clients sitting for their portraits. During his journey he discovered homeopathy in Geneva with
Dr. Pierre Schmidt who would become his future professor, parallel to studies in psychoanalysis. He completed his homeopathic studies in cooperation with the most renowned professors in the ¿eld. He settled in Athens in 19 and has since devoted his life to medicine. The
amazing progress of his medical work fuelled his swiftly soaring reputation. As a charismatic
and eloquent speaker he attracted and was followed by a huge crowd of medical students
and practitioners who became members of his homeopathic school which he founded in
1985 named Medical Institute for Homeopathic Research and Application. This school has
provided homeopathic education to more than four thousand Greek medical students, physicians, pharmacists, dentists and veterinarians. Five years later he founded the International
Medical Homeopathic Centre built on a private property of one hundred thousand m2 providing summer education on holistic therapies to over twelve thousand international students
up to now. He is a guest lecturer at the most prominent homeopathic faculties worldwide.
His involvement with %iofeedback began in 192 after attaining the third degree black belt in
Shotokan .arate and =en mastering during his effort to ¿nd answers to human aggression
and the possibilities of transforming it into positive behaviour through martial arts and yoga.
John Dollard’s old but ever contemporary book “Fear in Battle” and his frustration-aggression hypothesis was his inspiration to study human behaviour during his classes as a Karate teacher (sensei). He began by using the original old and bulky biofeedback equipment
early, and when he founded the Greek Biofeedback Centre in 1983 he established his own
electronic laboratory which produced the heavy and cumbersome EMG, GSR and THERMAL machines for the needs of the centre thus being pioneer of biofeedback expansion in
Greece. The then popular Mowrer’s Integrity Groups supplied him with the model to work on
groups with the support of psychoanalysis and Hans Eysenck and other famous psychologists inÀuenced him with their teachings. His achievements include numerous biofeedback
strategies for stress control and management as well as biofeedback applications for high
performance, sports, education, business and health. He is a pioneering physician who designed and implements group biofeedback applications on control of work related stress in
many businesses globally. Due to his personal experience in defending against groundless
and unjusti¿ed civil and criminal attacks of slanderers, attain a fully victorious outcome and
counter attack lawfully while continuing on with his extensive medical work, he is known in
the biofeedback ¿eld as the “veteran”, the one who has demonstrated through his survival
and victorious recovery under extremely adverse conditions that he knows how to cope with
stress, anxiety and fear. For the same reason as a homeopath, in the circles of international
journalism he is referred to as the “Mandela” of Medicine.
Complete CV in page 486.
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Preface
This book encompasses my experience and knowledge
gathered within 30 years of research and professional engagement in Biofeedback.
As a physician longing to experience deep satisfaction from
my social work, I have always wanted to share with you this
valuable knowledge that can expand your horizons and offer
you the opportunity for optimal development of your potential.
In this manner, I deem that I actively contribute to the betterment of society assisting those in need to exploit their skills,
talents and adopt a positive attitude towards life.
This book is addressed to those of you who have aspirations for great accomplishments and to people who consider
success, balance and happiness as basic human rights and
divine gifts not worthy to remain unexploited.
This book was written for those of you who keep searching
and who believe that life becomes more beautiful and meaningful as you grow more mature and wise.
Genuine achievers and leaders on every level and in every
¿HOGVKDUHWKHVDPHEHOLHIWKDWVXFFHVVLQLWLDWHVLVVXHVIURP
the maximal exploitation of capabilities, in conjunction with setting goals that are matched to ones idiosyncrasy or temperament. Thus, the visions and dreams chosen according to our
potential, talents and skills can be implemented.
%LRIHHGEDFNFRQFXUVIURPDVFLHQWL¿FDQJOHWKLVYLHZSRLQW
furthermore provides you with the method and practices for its
FRQWLQXRXVFRQ¿UPDWLRQ
Your time and life are valuable entities.
Utilize your time and your life by following the most objecWLYHDQGUHOLDEOHVFLHQWL¿FPHWKRGWKDWUHSUHVHQWV\RXWKHEHVW
by combining information collected from you.
Biofeedback is meant for you.
In my countless working hours with Biofeedback, I have
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Introduction

What and how I have seen and learned
I had the tendency to explore the how and why of things
from very early on. The best presents for me became the
“Learn how it works” books. Even in junior high, immersed for
long hours in my thoughts, I was trying to imagine how the
world would be if things worked differently.
One day I told my teacher about an idea I had to launch
DQ HOHFWURQ WR WKH H[WHUQDO OD\HU RI D FLUFXODU PDJQHWLF ¿HOG
then accelerate it and drive it with maximum velocity toward its
center to bombard the atom. He laughed so heartily that he became breathless. I felt embarrassed for the “bubble” I thought
I had blurted out. But when he found his voice again, he told
me that he was laughing from surprise and said “Son had you
been born 15 years earlier you would now be the great inventor of circular electron accelerator”.
My exploring disposition never ceased over the next years
and continued during my studies at the medical school of Athens University. Studying human physiology, I learned that the
human nervous system is divided into two basic sections. The
central nervous system, part of which is governed by our will
and responds to instructions, and the autonomic nervous system which functions completely autonomously, not subject to
our will. I was somehow not “comfortable” with this explanation.
What if the autonomic nervous system was not completely
independent? I kept wondering. And even so, what is its mechanism and the rules governing it? I started looking in various
sources. This was in 1966 when computers didn’t yet exist and
JDWKHULQJLQIRUPDWLRQZDVGLI¿FXOW
I continued building up my knowledge when I encountered
biofeedback, at that time in an early research stage in several
¿HOGV,IRXQGRXWWKDWRWKHUVFLHQWLVWVZHUHDOVRORRNLQJLQWKH
same direction and had already discovered that the autonomic
nervous system indeed was not completely autonmous, since
indirectly its operation relied to a great extent upon man’s will.
I also learned that scientists were amazed by the horizons that
this breakthrough opened and from the plethora of options for
biofeedback applications.
Much has since been revised in medical knowledge. Medi-
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cal students are now being taught that the autonomic nervous
system is not entirely autonomous. Various medical specialties
exploit the applications of this discovery of neurophysiology in
parallel with biofeedback, which in the meantime developed
LQWRDV\VWHPDWLFVFLHQFHWKXVWUDLQLQJSHRSOHKRZWREHQH¿W
from its applications both clinical and not.
Biofeedback counts backward into 70 years of history. HowHYHUXQWLOUHFHQWO\LWZDVFRQ¿QHGZLWKLQWKHZDOOVRIVFLHQWL¿F
laboratories, and its applications restricted in research. Researchers were often confronted with phenomena subverting
several of the establishments up to that time, regarding human
nervous system functions and responses. On the other hand,
studies focusing on human brain capabilities brought to light
GDWDWKDWIRUPHGWKHIRXQGDWLRQRIWKHELRIHHGEDFNHGL¿FH
Lately, many physicians and clinical psychologists have
been engaged in the exploitation of the cognitive abilities the
human mind possesses. The ever increasing volume of information contemporary man is obliged to process and store has
emphasized the necessity to create a learning model that will
exploit the faculties of the human brain to the maximum.
Many human physiology researchers share the view that
in everyday life we minimally utilize the brain’s potentialities. A
phenomenon mainly attributable to the fact that man is neither
fully aware of his capabilities nor of the methods enabling their
exploitation.
,Q WKLV VFLHQWL¿F UHVHDUFK WKH VWXG\ DQG DSSOLFDWLRQ ¿HOGV
biofeedback arrives to contribute dynamically and essentially.
The method of biofeedback offers the average person the
opportunity to comprehend how the organism functions and responds, and in particular the nervous system. Thus, a person
ZKRSUDFWLFHVVLPSOHHYHU\GD\ELRIHHGEDFNWHFKQLTXHVJDLQV
NQRZOHGJHDQGFRQWURORYHUKLVKHUSRWHQWLDODQGVLJQL¿FDQW\
develops inherent somatic and psychomental abilities.
$OORIWKHDPD]LQJH[SHULHQFHRIVFLHQWL¿FUHVHDUFKFDQQRZ
be shared with the person who is training in biofeedback. Experience that endows man with positive feelings. It is important
to be able to discover simply and practically that one is capable of controlling his reactions and can avoid being driven by
anxiety generating factors that have been affecting him.
Trainees in biofeeback get the opportunity to enjoy deep
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refreshing sleep, to increase endurance and performance, and
experience everyday life more essentially and constructively
for themselves and fellow humans.
Not only students, pupils and individuals engaged in mental
work, but also people who read and want to assimilate information, discover that biofeedback has the means to better utilize the brain’s wonderful “computer”.
The person who is caught between the gears of daily hassles, compressed by thousands of virtually fabricated needs,
becomes able to overcome them psychologically and become
detatched.
Smoking, food over-consumption leading to obesity, alcoholism, substance and drug abuse, among others, have always been the substitutes of repressed man, escape exits
offering a sense of discharge. However, through biofeedback
man masters such catastrophic discharges since he can contol them in genesis and control as well the factors which drive
him to such anti-human habits.
3HUVRQDO UHODWLRQVKLSV WKURXJK ELRIHHGEDFN ¿QG WKHLU
proper roles. People can better comprehend themselves and
others, their needs and desires, the dynamics of human relationships and thus properly direct them in conformity with their
natural destination: nothing less than human happiness.
Biofeedback is a basic tool in the hands of any person who
ZDQWVWRVWHHUDQGSHUVRQDOO\GH¿QHKLVIDWHUHJDUGLQJKHDOWK
OLIHTXDOLW\UHVLOLHQFHDJDLQVWVWUHVVDQGDQ[LHW\PHQWDOFODULW\
work performance, sports and intrapersonal relationships and
who furthermore wishes to enjoy all the positive feelings emanating from life itself.
Biofeedback is addressed to people who do not want to allow pathetically unnatural actions to breed sickness upon their
body or psychomental organ. It is addressed to those who want
to have their own share in self-management through biofeedEDFNWR¿QGWKHVROXWLRQVSDWKZD\VDQGSUDFWLFDOSURFHVVHV
that will enable them to achieve their goals.
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Don’t shoot “Mr. Wiz who knows-it-all”
The audiences attending my biofeedback seminars are
often comprised of people who have already followed many
VHPLQDUV RQ PLQG FRQWURO VHOILPSURYHPHQW VHOIFRQ¿GHQFH
self-control, self-awareness, relaxation, etc.
At our special seminars on sales management via biofeedEDFNWHFKQLTXHV,KDYHPHWVXFFHVVIXOEXVLQHVVPHQZKRLQ
VHDUFK RI DSSOLFDEOH WHFKQLTXHV WR LPSURYH WKH KRPRJHQHity and performance of employees, have even attended psychoanalysis seminars or group drama. Such people make
a tough audience since, despite their accumulated special
knowledge, they often suffer from the “know it all” syndrome:
The person who knows everything and displays the mental
ankylosis and rigidity this syndrome encompasses. Some of
these people, irrespective of whatever they heard in previous
seminars, were never convinced about their usefulness to the
extent that one wonders what kind of masochism drives them
FRQVWDQWO\ WR DWWHQG VLPLODU HYHQWV +RZHYHU WKH VFLHQWL¿F
explanation is that it is not masochism but fear to experience
internal changes, since in order to settle somewhere more
FRPIRUWDEO\DQGHQMR\PRUHTXDOLW\RIOLIHRIWHQUHTXLUHVRQH
to unsettle a little from the past. Such people can become anQR\LQJLQDQDXGLHQFHE\FRQVWDQWO\SRVLQJ³WUDS´TXHVWLRQV
doubting for doubt’s sake and conveying disrespect towards
the scientist, speaker and his effort. A few decades ago, I too
felt inclined to reprimand and show them the way out. But before doing so, I tried to interpret this phenomenon based on
natural law. Eventually, I reached the conclusion that these
people serve some purpose in the audience and ever since I
let them function as catalysts assisting the understanding of
the rest. They evoke such indignation to people that the rest
of the audience are brought closer to the issue and make an
example to be avoided. In such cases there is no room for
theories and I don’t waste my time on speculations. Besides,
theories are usually employed as interpretations or preambles of actions, however I use them only when needed, that
is when they are necessary in order to build or embellish a
FRJQLWLYHHGL¿FH0\PHWKRGLVVLPSOH,FRQQHFWVXFKSHRSOH
to the electronic devices used in biofeedback and let them
get a glimpse of the way they respond during a casual and
everyday discussion. Then I ask them:
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“How much awareness did you have before about your reactions?”
The reply is almost always the same:
“I thought I was reacting in a completely different manner. I
thought I was stressed by other things than those I found out
KHUH+RZOLWWOHZHNQRZDERXWRXUVHOYHVDQGKRZVXSHU¿FLDOO\
ZHRIWHQLQWHUSUHWRXUVHOYHV,WLVGH¿QLWHO\XVHIXOIRURQH¶VHYRlution to get a real picture of oneself”.
0\QH[WTXHVWLRQLVPRUHSUDFWLFDO
“How great are your chances cut down for success in any
¿HOGZLWKRXWWKLVYHU\XVHIXODQGHVVHQWLDONQRZOHGJH"´
The answer almost always conveys the self-evident:
“Up to now, I headed towards success interpreting subjectively both myself and others depending on my moods. My
course was rather accidental despite my misconception that
I consciously steered it. Up until now, I learned about myself
through theories, often contradictory or subjective processes.
Biofeedback offers the objective eye that I was really missing”.
7KXVDVDSK\VLFLDQ,IHHOSHDFHIXODQGVDWLV¿HGEHFDXVH,
have shown them the way to realize that biofeedback is a personal biomatic experience through which you get to know yourself relying on your objective electronic portrait which is nothing
but your own emotional experiences. It is a cognitive-behavioral process based on the advances of current neurophysiology.
We could say that biofeedback operates as a perfect electronic
objective mirror, depicting you as you truly are. Enabling you,
if you wish, to keep your true image of yourself and ornament
LWHLWKHUWR\RXUGLUHFWSHUVRQDOEHQH¿WRUWRWKHLQGLUHFWEHQH¿W
of other people.

Dedicated to you
When I address audiences, many people ask me to deVFULEHWKHEHQH¿WVRIELRIHHGEDFNEDVHGRQP\SHUVRQDOH[perience. I give various examples, however I often feel I am
QRW TXLWH FRQYLQFLQJ , GHVFULEH WKH GLI¿FXOWLHV , KDYH PDQaged to overcome and give more examples. Eventually, I can
see it in their eyes that I am more persuasive, nevertheless
WKHTXHVWLRQOLQJHUVRQ3HUKDSVWKRXVDQGVRIRWKHUSHRSOH
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have had the same success without biofeedback.
(YHU\SHUVRQJRLQJWKURXJKDGLI¿FXOWVLWXDWLRQUHVRUWVWR
his/her own biofeedback. He mobilizes his body and psychic
reserves in the best way he can and tries desperately to cling
to life. In such cases, if he happens to know a relevant method, he can save his strength and psychic energy resources.
Without a method, even if he manages to succeed, he may
sustain irreparable damages or permanent disabilities. The
science of biofeedback offers you the advantage of training,
so when things get tough you can cope with the situation in a
more “professional” manner ensuring greater safety and certainty. You never now when you will reach your limits; however
ZLWKWKHDVVLVWDQFHRIELRIHHGEDFN\RXFDQMXVWL¿DEO\KRSH
that they are not too close. It is like putting airbags in your car
to create a buffer zone in the case of a crash. Biofeedback,
of course, is not only meant for extreme conditions. It is not
just an airbag: It also represents a high tech “air-conditioning”
helping you to maintain stable internal and external environments at a perfect, thus also delightful, homeostasis.
I do not believe in miracles, just in marvelous things.
Among these marvels lies the method of biofeedback which
in our age is a great lesson for all people. Biofeedback is
indispensable knowledge turning into a fashion out of need.
Particularly in the United States, all dynamic companies adopt
biofeedback group seminars to train their employees. Among
others: directors, insurers, journalists, coaches, lawyers,
students, athletes, teachers, advertisers, judges, diplomats,
musicians, singers and actors turn to biofeedback seminars
DLPLQJDWPRUHHI¿FLHQWSHUIRUPDQFHLQWKHLU¿HOGV
With this book, I have attempted to give, in a simple and
descriptive manner, all the elements one needs to comprehend the mechanisms involved in biofeedback without limitLQJLWVVFLHQWL¿FQDWXUH,KDYHWULHGWRPDNHWKHWH[WDVDFFHVsible as possible to every person who needs biofeedback as
much as food and air and who has the human right to have
access to such indispensable knowledge. My many years of
VFLHQWL¿FH[SHULHQFHKDVSURYHQWKDWWKLVLVQRWDYHUEDOH[aggeration but an explicit reality. That’s why it is dedicated to
you.
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The central computer of the organism
ȉKLV SDUWLFXODU SLHFH RI NQRZOHGJH LV HVVHQWLDO QRW RQO\
WR \RX ZKR ZLOO DWWHQG ELRIHHGEDFN EXW WR DQ\ SHUVRQ ZKR
GHHPV LW SXUSRVHIXO WR HQULFK KLV FRJQLWLYH HGL¿FH DLPLQJ WR
JDLQEHWWHUXQGHUVWDQGLQJRIKLPVHOI6LPSOHWHUPVKDYHEHHQ
FKRVHQ LQVWHDG RI VWULFWO\ PHGLFDO RQHV PDNLQJ WKH LQIRUPDWLRQDSSURDFKDEOHWRHYHU\UHDGHUVLQFHLWLVFDUGLQDOIRUFRPSUHKHQVLRQWREHDEOHWRKDYHDFOHDUSLFWXUHRIWKHIXQFWLRQ
GHVFULEHG
7KHQHUYRXVV\VWHPFRQVLVWVRIWZRPDLQVHFWLRQV
 7KHFHQWUDOQHUYRXVV\VWHPLQFOXGLQJWKH
D EUDLQDQGE VSLQDOFRUG
 7KHSHULSKHUDOQHUYRXVV\VWHPLQFOXGLQJWKH
D YROXQWDU\QHUYRXVV\VWHPDQG
E DXWRQRPLFQHUYRXVV\VWHP
7KHYROXQWDU\QHUYRXVV\VWHPKDVWZREUDQFKHV
DD VHQVRU\QHUYRXVV\VWHPDQG
DE PRWRUQHUYRXVV\VWHP
7KHDXWRQRPLFQHUYRXVV\VWHP $16 DOVRKDVWZR
EUDQFKHV
ED V\PSDWKHWLFQHUYRXVV\VWHPDQG
EE SDUDV\PSDWKHWLFQHUYRXVV\VWHP

Your organism is part of a circuit constantly communicating
via feedback, with its environment.

<RXU RUJDQLVP FRPPXQLFDWHV ZLWK LWV H[WHUQDO HQYLURQPHQWE\SHUFHLYLQJLQFRPLQJVWLPXOLZKLFKDQDO\]HVIRUH[DPSOH³MXGJHV´LILWLVGHVLUDEOHRUXQGHVLUDEOH,QVXFFHVVLRQ
WKH RUJDQLVP ³UHVSRQGV´ HLWKHU E\ EULQJLQJ FKDQJHV LQ LWV
HQYLURQPHQW RU E\ DOWHULQJ LWV UHVSRQVH WRZDUGV WKH VWLPXOL,QSDUDOOHODFRQWLQXRXVFRPPXQLFDWLRQORRSLVDOVRKHOG
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ZLWKWKHRUJDQLVP¶VLQWHUQDOHQYLURQPHQWPHDQLQJWKDWZKLOH
VRPH VHQVRU\ UHFHSWRUV SHUFHLYH FKDQJHV RFFXUULQJ LQ WKH
H[WHUQDOHQYLURQPHQWVXFKDVWRXFKSUHVVXUHVRXQGVYLVXDOVWLPXOLVLPXOWDQHRXVO\RWKHUUHFHSWRUVIHHGRUIHHGEDFNWR
WKHRUJDQLVPZLWKYLWDOLQIRUPDWLRQRQWKHFRQGLWLRQVSUHYDLOLQJ LQVLGH WKH ERG\ LH PXVFXODU OHQJWK DQG WRQXV LQWHUQDO
RUJDQV¶ WRQXV SDLQ ODFN RU DEXQGDQFH RI YDULRXV FKHPLFDO
VXEVWDQFHVHWF

The organism analyzes and processes both external and
internal information, which is called feedback, and either undertakes outward action or proceeds to internal regulations.
In other words, demonstrates a certain “behavior” towards its
environment. This entire process aims at enabling the organism to maintain its homeostasis.
,WLVHYLGHQWWKDWERWKWKHEHKDYLRURIWKHRUJDQLVPDQGPDLQWHQDQFHRIKRPHRVWDVLVDUHSHUIRUPHGDQGFRQWUROOHGWKURXJK
WKHIHHGEDFNORRSVLQWKHRUJDQLVP

The role of the nervous system is to perceive the changes
occurring in the internal or external environment of the organism, to process this data and assess its signi¿cance in
regard to organism or sub-systems survival, and to react accordingly.
7KHRSHUDWLRQDOFRUHRIWKLVFRPSOH[SURFHVVLVRXUQHUYRXVV\VWHP
7KHVH UHJXODWLRQV FRPSRVH WKH RUJDQLVP¶V EHKDYLRUDO
SDWWHUQVWRZDUGVLWVHQYLURQPHQW
7KH SUHYLRXVO\ PHQWLRQHG IXQFWLRQV LQIRUPDWLRQ SHUFHSWLRQSURFHVVLQJDQGUHVSRQVHDUHH[HFXWHGUHVSHFWLYHO\E\
WKH VHQVRU\ FHQWUDO DQG PRWRU VHFWLRQ RI RXU QHUYRXV V\VWHP
7KH VHQVRU\ SDUW ZKLFK LV FKDUDFWHUL]HG DV FHQWULSHWDO
UHFHLYHV LQIRUPDWLRQ IURP WKH LQWHUQDO RU H[WHUQDO HQYLURQPHQW SURFHVVHV LW DQG PDNHV WKH QHFHVVDU\ FDOFXODWLRQV
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DQGHVWLPDWHVLWVLPSDFWRQWKHSUHVHUYDWLRQRIKRPHRVWDVLV
RU VXUYLYDO 6XEVHTXHQW WR WKH LGHQWL¿FDWLRQ DQG HYDOXDWLRQ
RIWKHLQIRUPDWLRQWKHFRXUVHRIUHVSRQVHWREHIROORZHGLV
GHFLGHG
7KHPRWRURUFHQWULIXJDOVHFWLRQWUDQVIHUVWKHLQVWUXFWLRQV
JLYHQE\WKHFHQWUDOQHUYRXVV\VWHPWRWKHUHVWRIWKHRUJDQV
PXVFOHV ERZHOV YHVVHOV JODQGV HWF WKXV UHJXODWHV WKHLU
IXQFWLRQVDFFRUGLQJWRWKHFLUFXPVWDQFHV
,QRUGHUWRGHPRQVWUDWHDQ\NLQGRIEHKDYLRUDOSDWWHUQWKH
FHQWULIXJDOVHFWLRQRIRXUQHUYRXVV\VWHPXVHVWKUHHGLIIHUHQW
FKDQQHOVWRWUDQVPLWRUGHUVWRWKHRUJDQVUHFHSWRUV6SHFL¿FDOO\
D  WKH K\SRWKDODPXVSLWXLWDU\ D[LV D KLJKO\ VSHFLDOL]HG
QHUYRXVSDWKZD\VLWXDWHGLQWKHEUDLQLQRUGHUWRH[HUWLQÀXHQFHRYHUWKHJODQGVVHFUHWLQJWKHYDULRXVERG\KRUPRQHV
E WKHERG\PRWRUFKDQQHOWRWUDQVPLWRUGHUVWRWKHPRWRU
PXVFOHVRIRXUVNHOHWRQDQG
F WKHDXWRQRPLFRUYHJHWDWLYHQHUYRXVV\VWHPWRUHJXODWH
WKHIXQFWLRQVRIERZHOVYHVVHOVDQGFHUWDLQJODQGV

The participation of the autonomic nervous system is a fundamental prerequisite for the synthesis and expression of any
behavioral model for the undertaking of any function or communication with the environment. The autonomic nervous
system is responsible for the preservation of internal homeostasis in the organism.

,QWHUQDOKRPHRVWDVLVLVYLWDOIRUWKHRUJDQLVPZLWKUHVSHFW
WRSUHVHUYDWLRQRIOLIHDVZHOODVHI¿FLHQWFRPPXQLFDWLRQZLWK
WKHHQYLURQPHQW,QWKLVFDVHFRPPXQLFDWLRQJHWVDEURDGHU
PHDQLQJDQGHQFRPSDVVHVIXQFWLRQVVXFKDVIRRGLQWDNHDQG
DVVLPLODWLRQ FRSLQJ ZLWK H[WHUQDO WHPSHUDWXUH ÀXFWXDWLRQV
FKDQJHVLQVRXQGRUYHUEDOFRPPXQLFDWLRQHWF
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The functions of the autonomic nervous
system (ANS)
:KDW EHDUV VSHFLDO LQWHUHVW IRU %LRIHHGEDFN LV WKH DXWRQRPLFQHUYRXVV\VWHPJUDQWHGWKDWLWFRQWUROVWKHHQWLUHUDQJH
RIRXUDXWRPDWLFIXQFWLRQVZLWKUHJDUGWRERZHOVDQGJODQGV
LQFOXGLQJ EORRG FLUFXODWLRQ UHVSLUDWLRQ GLJHVWLRQ HQGRFULQH
IXQFWLRQVHWF7KHDXWRQRPLFQHUYRXVV\VWHPVHUYHVDKXJH
SXUSRVH DQG KDV WUHPHQGRXV XVHIXOQHVV IRU WKH RUJDQLVP
EHFDXVHE\FRQWUROOLQJDOODXWRPDWLFIXQFWLRQVLWUHOLHYHVWKH
EUDLQIURPUHGXQGDQWPRQRWRQRXVDQGXQFUHDWLYHODERU
&DQ\RXLPDJLQHPDQ¶VFRQGLWLRQLIKHKDGWRDWWHQGUHJXODWHFRRUGLQDWHDQGGLUHFWDOOWKHDXWRQRPLFIXQFWLRQVUHODWHG
WREORRGFLUFXODWLRQEUHDWKLQJGLJHVWLRQDQGJODQGV"6XUHO\
WKHUHZRXOGEHQRWLPHOHIWDWDOOWRWKLQNRIDQ\WKLQJHOVHQRU
WRSURGXFHPHQWDOZRUNDQGRXUFLYLOL]DWLRQZRXOGQRWKDYH
UHDFKHGLWVFXUUHQWOHYHO

The functions of the autonomic nervous system are the
equivalent and resemble the work of a butler, a private secretary, assistants and councilors who sub-serve an intellectual
master, who leaves in their hands the care and good operation
of his estate and the everyday worries, in order to be able to
devote himself to the production of high intellectual and cultural work.

$VPHQWLRQHGEHIRUHWKHDXWRQRPLFQHUYRXVV\VWHPFRQVLVWVRIWZREUDQFKHV
 7KHV\PSDWKHWLFQHUYRXVV\VWHPDQG
 7KHSDUDV\PSDWKHWLFQHUYRXVV\VWHP

8QGHUJHQHUDOV\PSDWKHWLFDURXVDOWKHERG\HQWHUVD
VWDWHRIDOHUWQHVVDQGLVSUHSDUHGWRUHVXPHLQWHQVHDFWLRQ
LQFUHDVHVKHDUWUDWHDFFHOHUDWHVUHVSLUDWLRQUK\WKPHWF7KH
V\PSDWKHWLF QHUYRXV V\VWHP SUHSDUHV DQG PRELOL]HV WKH RUJDQLVPWRUHVSRQGZLWK¿JKWRUÀLJKW
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7KH SDUDV\PSDWKHWLF V\VWHP PRELOL]HV VWLPXODWHV DQG
NHHSVLQJRRGRUGHUWKHUHSURGXFWLYHV\VWHPWKHGLJHVWLYHDQG
LPPXQHV\VWHPV1RQHWKHOHVVLWKDVDUHOD[LQJRUVXSUHVVLYH
HIIHFWLQDOOWKHV\VWHPVRIWKHRUJDQLVPZKLFKDUHVWLPXODWHG
E\WKHV\PSDWKHWLFQHUYRXVV\VWHP
%RWK EUDQFKHV FRRSHUDWH KDUPRQLRXVO\ DQG DUH LQ FRRUGLQDWLRQ ZLWK WKH KLJKHU OHYHOV RI RXU QHUYRXV V\VWHP %RWK
EUDQFKHVIXQFWLRQLQSDUDOOHO7KHV\PSDWKHWLFEUDQFKFRPHV
LQWRSOD\ZKHQWKHRUJDQLVPLVFDOOHGWRFRSHZLWKDVLWXDWLRQ
GHPDQGLQJLQFUHDVHGDOHUWQHVVZKHUHDVWKHSDUDV\PSDWKHWLF
SUHYDLOVZKHQWKHRUJDQLVPUHOD[HVDQGUHSOHQLVKHVLWVHQHUJ\RURWKHUORVVHV)RULQVWDQFHWKHSDUDV\PSDWKHWLFFRQWUROV
WKHIXQFWLRQVRIGLJHVWLRQDQGXULQDWLRQZKLOHWKHV\PSDWKHWLF
UHJXODWHVWKHEORRGVXSSOLHVWRWKHPXVFOHV7KLVH[SODLQVZK\
WKHVHWZREUDQFKHVZHUHFKDUDFWHUL]HG :+HVV DVWURSKRWURSLFDQGHUJRWURSLFUHVSHFWLYHO\

Both sections of the autonomic nervous system, sympathetic and parasympathetic, form a kind of seesaw and balance the operation of each other via feedback mechanisms,
so that the organism’s functions do not overstep the normal
limits.

7KHVFLHQWL¿FNQRZOHGJHWKDWJDYHQHZGLPHQVLRQVWRWKH
DQWDJRQLVWLF RU FRPSOHPHQWDU\ UHODWLRQ FRXQWHUEDODQFLQJ WKH
DFWLRQ EHWZHHQ V\PSDWKHWLF DQG SDUDV\PSDWKHWLF QHUYRXV
V\VWHPFDPHIURPWKHGLVFRYHU\WKDWWKHRSHUDWLRQRIWKHDXWRQRPLFQHUYRXVV\VWHPLQSDUWLFXODUWKHV\PSDWKHWLFEUDQFK
GHSHQGVXSRQDQGLVLQÀXHQFHGE\PHQWDORUFRJQLWLYHIXQFWLRQVLQVXFKDPDQQHUWKDWSHUPDQHQWV\PSDWKHWLFDURXVDOLV
EURXJKWDERXW,QUHDOL]LQJWKHIDFWWKDWFHUWDLQFRJQLWLYHPHFKDQLVPVDUHFDSDEOHRILQGXFLQJV\PSDWKHWLFPLPHWLFDFWLRQLQ
VSHFL¿F V\PSDWKHWLFDURXVDO LW OHG WR WKH UHDOL]DWLRQ WKDW WKH
DXWRQRPLFQHUYRXVV\VWHPLVQRWFRPSOHWHO\DXWRQRPRXVDQG
WKDW WKH KXPDQ EUDLQ FDQ LQWHUYHQH LQ LWV DFWLRQ WKURXJK LWV
PHQWDOIXQFWLRQV
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Cognitive intervention, insomuch as entails the creation of
imaginary dangers or threats, is equivalent to stress which
through the arousal of the sympathetic system brings about
in the organism responses and mechanisms relating to ¿ght
or Àight

,QRWKHUZRUGVLWVHHPVDVLIWKHKRQRXUDEOHLQWHOOHFWXDO
PHQWLRQHGLQDSUHYLRXVH[DPSOHGXULQJKLVWLPHRXWIURP
KLV PHQWDOZRUNDQG SURGXFWLRQ LQWHUYHQHVLQ WKHWDVNV RI
KLVDVVLVWDQWVDQGFRXQFLOORUVDQGPRGL¿HVLWEDVHGRQLPDJLQDU\GDQJHUVDQGSUREOHPVPHQWDOO\SURGXFHG
:KHQ V\PSDWKHWLF DQG SDUDV\PSDWKHWLF LQQHUYDWH FHUWDLQ RUJDQV WKHLU DFWLRQV FRXQWHUEDODQFH HDFK RWKHU )RU
LQVWDQFHWKHEORRGYHVVHOV¶ZDOOVDUHPDGHXSIURPVPRRWK
PXVFOH ¿EHUV ZKLFK DUH ZLUHG E\ WKH V\PSDWKHWLF DQG WKH
SDUDV\PSDWKHWLF EUDQFK7KH DFWLRQ RI HDFK EUDQFK FRXQWHUEDODQFHV WKDW RI WKH RWKHU PDLQWDLQLQJ WKXV D G\QDPLF
EDODQFH,QFUHDVHGDFWLYLW\RIWKHV\PSDWKHWLFEUDQFKFDXVHVFRQVWULFWLRQRIWKHYHVVHOVZDOOVGLDPHWHUUHGXFWLRQDQG
UHOHYDQWUHGXFWLRQLQEORRGFLUFXODWLRQDWWKHSHULSKHU\+RZHYHU EORRG DOVR FDUULHV KHDW DPRXQWV WR WKH H[WUHPLWLHV
FRQVHTXHQWO\DVDGLUHFWUHVXOWRIWKLVLQFUHDVHGDFWLYLW\RI
WKH V\PSDWKHWLF V\VWHP V\PSDWKHWLFRWRQ\ WKHLU WHPSHUDWXUHGURSV([DFWO\WKHRSSRVLWHRFFXUVZKHQWKHSDUDV\PSDWKHWLF EUDQFK FRPHV LQWR SOD\ 7KDW¶V KRZ D IXQFWLRQDO
³VHHVDZ´ OLQNV WKH WZR V\VWHPV HQDEOLQJ HDFK WR EDODQFH
WKHDFWLRQRIWKHRWKHUUHVWRULQJEDODQFHLQWKHRUJDQLVP,Q
WKLVPDQQHURXURUJDQLVPH[HUWVWKHEHVWSRVVLEOHFRQWURO
RYHUDOOLWVRUJDQVDQGV\VWHPV
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The action mechanisms of the autonomic
nervous system
0RVWRIWKHRUJDQVDUHHQHUYDWHGE\WKH$16DQGUHWDLQ
DOZD\VDEDVLFIXQFWLRQDOWRQH WRQXV 7KLVPHDQVWKDWWKH
DFWLYLW\RIWKHVHRUJDQVLVUHJXODWHGDWDFHUWDLQOHYHOZLWKWKH
DLGRIFRQWLQXRXVRUGHUVWKURXJKWKH$16
,QVRPHRUJDQVWKHV\PSDWKHWLFEUDQFKSUHYDLOVPHDQLQJ
PRUH V\PSDWKHWLF WRQH ZKHUHDV LQ RWKHUV WKH SDUDV\PSDWKHWLFSUHVHQWVPRUHDFWLYLW\PHDQLQJPRUHSDUDV\PSDWKHWLF
WRQH7KHH[LVWHQFHRIWKLVFRQVWDQWQHUYHVLJQDOHQDEOHVWKH
RUJDQLVP WR REWDLQ E\ ÀXFWXDWLRQV LQ WKH WRQH RI RQO\ RQH
RI WKH WZR EUDQFKHV WKH GHVLUDEOH DOWHUDWLRQ LQ WKH RUJDQ¶V
IXQFWLRQZLWKRXWKDYLQJWRPRELOL]HWKHRWKHUEUDQFK)RUH[DPSOH WKH FRQVWDQW V\PSDWKHWLF WRQH RI WKH YHVVHOV¶ ZDOOV
NHHSV WKH YHVVHOV FRQWUDFWHG DQG WKHLU GLDPHWHU LV DOPRVW
KDOIFRPSDUHGWRWKDWREVHUYHGLQFRPSOHWHLQDFWLYLW\E\WKH
V\PSDWKHWLFV\VWHP$QLQFUHDVHRIWKHV\PSDWKHWLFWRQHZLOO
UHVXOWWRIXUWKHUZDOOFRQWUDFWLRQ YDVRFRQVWULFWLRQ ZKHUHDV
GHFUHDVHLQWKHV\PSDWKHWLFWRQHZLOOEULQJDERXWUHOD[DWLRQ
RIWKHYHVVHOZDOOV YDVRGLODWDWLRQ 
$SDUW IURP WKH QHUYH RULJLQDWHG WRQH WKH RUJDQV ZKLFK
KDYHVPRRWKPXVFOHVLQWKHLUZDOOVDOVRSUHVHQWDQHQGRJHQRXVWRQHDFFRXQWDEOHWRWKHLURZQPXVFXODUPDVV,QRWKHUZRUGVDVHOIHYRNHGFRQWUDFWLRQOHYHOWKDWLVLQGHSHQGHQW
IURP WKH QHUYRXV V\VWHP¶V FRPPDQGV 7KLV PXVFOHJHQHUDWHGWRQHRIIHUVWRWKHRUJDQVZLUHGE\WKH$16DGHJUHH
RIDXWRPDWLFLQGHSHQGHQWDFWLYLW\,QWKLVFDVHWKHUROHRIWKH
QHUYH FRPPDQGV LV WKH UHJXODWRU 7KH KHDUW RU ERZHOV IRU
H[DPSOHHYHQLILVRODWHGIURPWKHQHUYHVWKDWZLUHWKHPNHHS
RSHUDWLQJTXLWHQRUPDOO\+RZHYHUWKH\FDQQRWUHJXODWHLQFUHDVHRUGHFUHDVHWKHLUIXQFWLRQDOLQWHQVLW\DFFRUGLQJWRWKH
RUJDQLVP¶VQHHGV
*DQJOLRQVDUHIRUPHGE\JURXSVRIVLPLODUQHUYHFHOOVDQG
SOD\WKHUROHRIFRQQHFWLRQFURVVVWDWLRQVIRUQHUYHVWUDQVIHUULQJ LQIRUPDWLRQ IURP WKH SHULSKHU\ WR WKH FHQWHU DQG FRPPDQGVIURPWKHFHQWHUWRWKHSHULSKHU\
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7KH PHGXOOD RI WKH DGUHQDO JODQGV LV HVVHQWLDOO\ D V\PSDWKHWLFJDQJOLRQZKLFKKDVEHHQIXQFWLRQDOO\PRGL¿HGWRDQ
HQGRFULQH JODQG :KHQ DW HDVH WKH DGUHQDO JODQGV VHFUHWH
DGUHQDOLQDQGQRUDGUHQDOLQLQUDWLRWRUHVSHFWLYHO\7KHVHKRUPRQHVWKURXJKEORRGFLUFXODWLRQUHDFKDOOWKH
FHOOVRIRXURUJDQLVPDQGDIIHFWWKHLUIXQFWLRQV$GUHQDOLQLQFUHDVHVFDUGLDFVXSSO\ZKLOHQRUDGUHQDOLQLQFUHDVHVWKHSHULSKHUDOUHVLVWDQFHVDQGFRQVHTXHQWO\EORRGSUHVVXUH
7KHPHGXOODRIWKHDGUHQDOLQJODQGVLVVWLPXODWHGDOPRVW
HYHU\WLPHWKHV\PSDWKHWLFV\VWHPLVVWLPXODWHG$QGWKHKRUPRQHVLWVHFUHWHVUHDFKWKURXJKWKHEORRGFLUFXODWLRQLQDOO
RXUFHOOVHYHQWKRVHZKLFKDUHQRWZLUHGE\WKHV\PSDWKHWLF
V\VWHP7KXVWKHVHKRUPRQHVHQVXUHSURORQJHGV\PSDWKHWLFRWRQ\ZLWKRXWQHHGLQJFRQVWDQWWUDQVPLVVLRQRIFRPPDQGV
E\WKHQHUYRXVV\VWHP)XUWKHUPRUHDGUHQDOLQRUQRUDGUHQDOLQQRUPDOO\IRXQGFRQVWDQWO\LQWKHEORRGVLJQL¿FDQWO\FRQWULEXWHVWRWKHPDLQWHQDQFHRIWKHWRQHRIYHVVHOV¶ZDOOV

In every circumstance that the organism must cope with
conditions demanding or causing anxiety, fear, panic, rage,
generalized alertness, intense muscular effort etc, the sympathetic system is activated massively on the whole. Such general activation aims at altering the functional state of the organism rendering it capable to face this external threat which
causes the above emotions.
7KLVUHDFWLRQZKLFKDVZHZLOOVHHLQVXFFHVVLRQLVFDOOHG
³¿JKW RU ÀLJKW UHVSRQVH´ GHYHORSV DV IROORZV 7KH YHVVHOV¶
ZDOOVLQWKHSHULSKHU\DUHFRQVWULFWHGDQGEORRGUHFHGHVIURP
WKHH[WUHPLWLHVWRDFRQVLGHUDEOHGHJUHH7KXVWKHUHLVPRUH
EORRGDYDLODEOHIRUWKHPXVFOHVDQGWKHYLWDORUJDQVDQGDOVR
WKHSRVVLELOLW\RIEORRGORVVHVIURPDZRXQGFDXVHGGXULQJWKH
¿JKWLVUHGXFHG
(VSHFLDOO\LQWKHFDVHRIEOHHGLQJIURPDSRVVLEOHZRXQG
EORRG FRDJXODELOLW\ LQFUHDVHV DQG PRUH FRUWLVRQH FLUFXODWHV
LQWKHEORRGLQRUGHUWRVSHHGXSWKHKHDOLQJSURFHVVHV7KH
ZDOOV RI WKH YHVVHOV EULQJLQJ EORRG WR WKH DEGRPLQDO RUJDQV
DOVRFRQVWULFW$WWKHVDPHWLPHWKHLQWHQVLW\DQGIUHTXHQF\RI
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WKHKHDUWFRQWUDFWLRQVULVHVVLJQL¿FDQWO\7KXVEORRGSUHVVXUH
ULVHVDOVRDQGWKHVXSSOLHVWRWKHPXVFOHVLQFUHDVH7KHPXVFXODU WRQH DVFHQGV DQG PHWDEROLVP EHFRPHV IDVWHU WR PHHW
WKHHQHUJ\QHHGVRIWKHRUJDQLVP/LSRO\VLVFDORULJHQLFDFWLRQ
DQGJO\FRJHQRO\VLVLQWKHPXVFOHVDUHDOODFWLRQVJRYHUQHGE\
WKHV\PSDWKHWLFV\VWHP)LQDOO\QXPHURXVFKDQJHVDUHDOVR
REVHUYHGLQFHUHEUDODFWLYLW\
7KH¿JKWRUÀLJKWUHVSRQVHLVWULJJHUHGQRWRQO\ZKHQGDQJHUH[LVWVEXWDVZHOODVZKHQVRPHRQHWKLQNVWKDWKHLVLQ
GDQJHU7KLVLVWKHVWDUWLQJSRLQWDVZHZLOOH[SODLQODWHURQRI
WKHKDUPIXOUHSHUFXVVLRQVRIVWUHVVXSRQWKHRUJDQLVP

Once the external danger has stopped imposing threat on
the organism, the parasympathetic system takes over the control, replenishes energy and other losses and restores functional balance in the organism.

$PRQJWKHEDVLFWDVNVRIWKHSDUDV\PSDWKHWLFV\VWHP
WKHZLULQJRIWKHPXVFOHVLVUHVSRQVLEOHIRUWKHH\HV¶DGDSWDWLRQ KHDUW UDWH VORZLQJ GRZQ ERZHO HYDFXDWLRQ XULQDWLRQDQGHUHFWLRQZKHUHDVHMDFXODWLRQLVDIXQFWLRQRIWKH
V\PSDWKHWLF
$OODXWRQRPRXVIXQFWLRQVDUHSUDFWLFDOO\UHJXODWHGIURP
WKH K\SRWKDODPLF FHQWHUV $QG VXSHULRU FHUHEUDO FHQWHUV
FDQ DIIHFW DXWRQRPRXV IXQFWLRQV WKRXJK WKHVH K\SRWKDODPLFFHQWHUV

Levers and belts in action
7KHKXPDQPXVFOHVDUHFRPSULVHGRIEXQGOHVRIH[WUDWKLQ
PXVFXODU ¿EHUV LQWHUFRQQHFWHG DQG VXUURXQGHG E\ D FRDW
FDOOHGWKHIDVFLDELQGLQJDOOWKH¿EHUVLQWRRQHVLQJOHIRUPDWLRQ DV WKH PDLQ ERG\ RU YROXPH RI D YLVLEOH PXVFOH LQ RXU
ERG\
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ThinN of a thicN cable, consisting of small thin ¿bers of
fabric, connected all together to form a thick rope. Similarly,
every muscle resembles a leading rope comprised from many
thin muscular ¿bers connected.
:KHQ D PXVFOH JHWV DQ HOHFWULF VWLPXOXV LW UHVSRQGV ZLWK
FRQWUDFWLRQ$QGZKHQLWGRHVQ¶WUHFHLYHDQHOHFWULFVWLPXOXVLW
UHOD[HV

The muscles adhere and attach to the bones with the tendons in such a way that levers are formed.
(YHU\WLPHDPXVFOHRUPXVFOHJURXSUHFHLYHVDQHOHFWULF
VWLPXOXVLWFRQWUDFWVDQGDFWLYDWHVWKLVERQHOHYHUSURGXFLQJ
WKHPRWLRQRIVRPHERG\SDUW
7KHHOHFWULFVWLPXOLWUDYHOLQWRWKHPXVFOHVWKURXJK³FDEOH´
ZKLFK EULQJV WR WKH PXVFOH¶V ¿EHUV WKH HOHFWULF FXUUHQW 7KLV
FDEOHLVWKHPRWRUQHUYH7KHFDEOHEHJLQVLQDVSHFLDODUHD
RIRXUVSLQDOFRUGDQGVWUHWFKHVWRUHDFKHYHQWKHWLQLHVWDQG
PRVWUHPRWHPXVFOHVRIRXUERG\,QWKLVVSHFLDODUHDRIRXU
VSLQDOFRUGWKHVSHFLDOFHOOVFDOOHGDPRWRUFHOOVDUHIRXQG

From every motor cell in the spinal cord starts one nerve
which when reaching a muscle, becomes divided into branches, each one entering a single muscular ¿ber.
ȉKHQHUYHQDPHO\WKHVSHFLDOFDEOHWUDQVIHUULQJWKHHOHFWULF
FXUUHQW IURP WKH DPRWRU FHOOV WRZDUGV WKH PXVFXODU ¿EHUV LV
FDOOHGDQD[RQ
7KHDPRWRUFHOODORQJZLWKLWVD[RQLQRWKHUZRUGVWKHEDWWHU\ SURGXFLQJ WKH HOHFWULFLW\ DQG WKH FDEOH H[WHQGLQJ WR WKH
PXVFOHLVFDOOHGDPRWRUQHXURQ7KHDPRWRUQHXURQDQGWKH
PXVFXODU ¿EHUV WR ZKLFK LWV EUDQFKHV ¿QDOO\ HQG FRQVWLWXWH D
VLQJOHPRWRUXQLW
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7KHPRWRURUNLQHWLFXQLWLVWKHVPDOOHVWXQLWLQWKHPXVFXODU
PRWRUV\VWHPDQGLVWKHRQO\ZD\WKURXJKZKLFKWKHQHUYRXV
V\VWHPWUDQVPLWVHOHFWULFFKDUJHVWKDWLVHOHFWULFFXUUHQWWRWKH
PXVFOHVWKXVJLYLQJWKHPWKHRUGHUWRFRQWUDFWDQGSHUIRUPD
PRYHPHQW

The contraction of muscles initially is an electric phenomenon taking place via wires carrying electric signals to the muscles, meaning the motor or kinetic nerves.
$GGLQJ XS DOO WKHVH VPDOO FXUUHQWV SURYLGHV WKH ¿QDO
HOHFWULF HQHUJ\ ZKLFK FDQ EH GHWHFWHG DQG UHFRUGHG E\ DQ
HOHFWURP\RJUDSK\ HQDEOLQJ REVHUYDWLRQV XSRQ PXVFXODU
DFWLYLW\
6LPLODU HOHFWULF SKHQRPHQD DOVR RFFXU GXULQJ WKH KHDUW¶V
RSHUDWLRQDQGWKHUHFRUGLQJRIWKHJHQHUDWHGHOHFWULFSRWHQWLDOV
ZKLFKJDYHELUWKWRWKHHOHFWURFDUGLRJUDP/LNHZLVHWKHHOHFWULF
SRWHQWLDOFUHDWHGGXULQJWKHEUDLQ¶VIXQFWLRQVDUHWUDFHGDQG
UHFRUGHGLQWKHIRUPRIDQHOHFWURHQFHSKDORJUDP
0XVFXODU¿EHUVDUHFODVVL¿HGLQWRWZRW\SHV
7\SH,LQFOXGHVWKH¿EHUVZKLFKFRQWUDFWVORZO\DQGFRQWDLQ
ORZOHYHOVRIVSHFLDOHQ]\PHV
7\SH ,, LQFOXGHV ¿EHUV ZKLFK FRQWUDFW IDVW DQG FRQWDLQ
KLJK OHYHOV RI VSHFLDO HQ]\PHV 7KDW¶V D YDOXDEOH SLHFH RI
NQRZOHGJHZKHQELRIHHGEDFNLVXVHGLQRUGHUWRH[SORUHWKH
VNLOOVRIDWKOHWHV:KHQLQWKHPXVFXODUPDVVRIDQDWKOHWHWKH
,W\SH PXVFXODU ¿EHUV SUHYDLO KH LV PRUH FRPSHWHQW LQ ORQJ
UXQVDQGHQGXUDQFHVSRUWVZKHUHDVDQDWKOHWHZLWKSUHYDOHQW
,,W\SH¿EHUVLQKLVPXVFOHVKDVH[SORVLYHQHVVLQKLVPRWLRQ
DQGLVEHWWHUDSWDVDVSULQWHU

Skeletal muscles have different composition depending on
the function they perform.
7KHUHIRUH WKH IDFLDO PXVFOHV SHUIRUPLQJ WKH SDUWLFXODU
PRYHPHQWV UHODWHG WR H[SUHVVLRQ PDLQO\ FRPSULVH IURP
PXVFXODU ¿EUHV ZKLFK FRQWUDFW IDVW PHDQ GXUDWLRQ WLPH 
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WKRXVDQGWKVRIDVHFRQGZKLOHWKHPXVFOHVORFDWHGLQWKHORZHU
H[WUHPLWLHVSHUIRUPLQJLQFRPSDULVRQZLWKJURVVPRYHPHQWV
FRQVLVW RI ¿EUHV FRQWUDFWLQJ PRUH VORZO\ ZLWK DQ DYHUDJH
FRQWUDFWLRQGXUDWLRQRIWKRXVDQGWKVRIDVHFRQG
1RWDOORIWKH¿EHUVRIDPXVFOHDUHPRELOL]HGDQGFRQWUDFW
ZKHQWKHPXVFOHFRQWUDFWVWKXVRQWKHRQHKDQGH[FHVVLYH
DQG XQFRQWUROOHG FRQWUDFWLRQ LV DYRLGHG ZKLOH RQ WKH RWKHU
KDQG D UHVHUYH RI ¿EHUV LV NHSW 7KHUHIRUH WKH\ DUH QRW DOO
WLUHG DW WKH VDPH WLPH 7KLV UHYHDOV WKDW WKHUH LV D VSHFLDO
LQWHOOLJHQFHFRQWUROOLQJWKHPXVFXODUFRQWUDFWLRQVRDVWRJLYH
WKHPRYHPHQWSODVWLFLW\DQGIXQFWLRQDOLW\
ȉKHUH DUH VXEVWDQFHV VXFK DV FXUDUH ZKLFK EORFN WKH
QHXURPXVFXODUV\QDSVHVZKHUHWKHQHUYHHQWHUVWKHPXVFXODU
¿EHU DQG WKHQ WKH QHXURWUDQVPLWWHU PHDQLQJ WKH VSHFLDO
VXEVWDQFHWKDWLQWHUYHQHVLQWKHPHFKDQLVPWKDWZLOOUHOHDVH
WKHHOHFWULFFXUUHQWUHTXLUHGIRUWKHFRQWUDFWLRQRIWKHPXVFXODU
¿EHUZLOOEHLQHIIHFWLYH
(YHQWXDOO\WKLVOHDGVWRDVWDWHRISDUDO\VLV+RZHYHUWKHUH
DUHDOVRVXEVWDQFHVEULQJLQJDERXWWKHRSSRVLWHUHVXOW

It is amazing how many processes and functions take
place in our organism during a simple movement, when
some of our muscles contract. A fact accountable to the
intervention of several electric and chemical mechanisms
which transpire in one thousandths of a second rendering
the motion promptly feasible.
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Chapter 2

The mechanisms of stress
'H¿QLWLRQDQGIXQFWLRQRIVWUHVV
Mental - cognitive stress factors
Is stress my enemy?
)LJKWRUÀLJKWUHVSRQVH

I must not have stress, but how do I achieve that?
0HQWDOFRJQLWLYHIXQFWLRQVDQGSVHXGRVWUHVV
“Being stuck” causes serious damage to one’s
health
How is anxiety and fear generated?

Biofeedback and stress
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'H¿QLWLRQDQGIXQFWLRQRIVWUHVV

+6HOO\HRQHRIWKH\RXQJHUIRXQGLQJIDWKHUVRISV\FKRORJ\ ZKR FRQFHLYHG WKH WHUP ³VWUHVV´ GH¿QHV VWUHVV DV WKH
UHVSRQVH DQ RUJDQLVP GHPRQVWUDWHV LQ LWV DWWHPSW WR DGDSW
towards every change occurring in its internal or external environment.

Our daily activities are governed by constant changes.
Change, generally speaking, is a phenomenon inseparable
IURPWKHYHU\ÀRZRIOLIHLWVHOI0DQKDVEHHQIDPLOLDUZLWKWKLV
reality since antiquity. Heraclitus expressed it as “everything
ÀRZV´PHDQLQJWKDWLQRXUZRUOGLQWKHHQWLUHXQLYHUVHFRQtinuous succession of phases occurs revealing that nothing
is completely stable.
,IZHORRNDWDSHUVRQWKLVPRPHQWWKHYHU\QH[WPRPHQW
ZHZLOO¿QGRXWWKDWKHKDVFKDQJHGERWKLQWHUQDOO\DQGH[WHUnally. Because, the next moment he is older.
Contemporary biology has proven that each tenth of a
second, several thousands of our body cells die and are reSODFHGE\RWKHUV,IZHSXWRXUKDQGRQDQHOHFWURQLFPDQRPHWHUZKLFKPHDVXUHVEORRGSUHVVXUHHYHU\IHZPLQXWHVDQG
UHFRUGVYDOXHVLQDFRPSXWHUZHZLOOREVHUYHWKDWRXUEORRG
SUHVVXUH FRQVWDQWO\ UDQJHV 7KH ¿QDO EORRG SUHVVXUH FXUYH
resembles that of the stock market index in the sense that it
LVFKDUDFWHUL]HGE\FRQWLQXDOÀXFWXDWLRQ7KLVLVWKHFDVHZLWK
all natural phenomena. Everything in our lives is subject to
WKLVODZRILQFHVVDQWÀRZDQGDOWHUDWLRQ
,QWKLVFRQWH[WZHFRXOGVD\WKDW\RXYLUWXDOO\OLYHXQGHU
conditions of constant stress, as does every person: A reality, indeed. The perpetual alteration generates a steady and
FRQVWDQWVWUHVVVWDWHLQ\RXZKLFKLVFRXQWHUEDODQFHGE\WKH
relaxation and harmonizing mechanisms responsible for the
preservation of internal and external homeostasis. In connecWLRQWRWKLVWKHWHUPKRPHRVWDVLVVLJQL¿HVWKHHQWLUHW\RIFRQ-
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GLWLRQVZKLFKUDQJHZLWKLQDFFHSWDEOHQRUPDOOLPLWVDOORZLQJ
an organism to adapt timely.
0DQ¶V DGDSWDELOLW\ FRYHUV D YDVW VFRSH GLVSOD\LQJ HQRUPRXVUHVLOLDQFHKRZHYHULWLVQRWXQOLPLWHG0DQFDQDGMXVW
and survive in tropic or arctic conditions. He can also adapt
to circumstances ranging from equanimity to extreme psyFKLFIDWLJXH+XPDQDGDSWDELOLW\DORQJZLWKWKHPHFKDQLVPV
SUHVHUYLQJ KRPHRVWDWLF VWDELOLW\ LV ZKDW HQVXUHV PDQ JUHDW
VXUYLYDOFDSDFLW\ZKHQFRSLQJZLWKDQDVVRUWPHQWRIDGYHUVLties.
/HW¶VVHHWKHVHTXHQFH
With every change taking place in the outer or inner enYLURQPHQWRIDQRUJDQLVPLQRWKHUZRUGVZLWKHYHU\VWUHVV
there poses a threat against the balance of the organism
and this in turn mobilizes its mechanisms, involved in the efIHFWLYHDGDSWLRQWRWKHQHZFRQGLWLRQV7KHDGDSWDWLRQLVDFcomplished through the arousal of the sympathetic branch of
the autonomic nervous system and is manifested in the form
of ¿JKW or ÀLJKW response.

Each factor causing an alteration in your internal or exterQDO HQYLURQPHQW WULJJHUV D VSHFLDO DGDSWLYH UHVSRQVH WR WKH
RUJDQLVPWRZDUGWKLVSDUWLFXODUFKDQJHDQGLVFDOOHGDVWUHVsogenic factor or stressor.

According to Elliott & Icedorfer, 1982, “Stressor is every
VWLPXOXV EULQJLQJ DERXW D QRQVSHFL¿F UHVSRQH LQ WKH RUJDQLVPZKLFKLVLGHQWL¿HGZLWKVWUHVV´
6WUHVVRUVDUHFODVVL¿HGLQWRWZRW\SHV
1) Natural stressors, denoting sudden or not sudden changes in the internal or external environment and
 $UWL¿FLDOPHQWDORUFRJQLWLYH *QRVWLF VWUHVVRUVUHSUHsenting threats and dangers, deriving from mental processes
DQGUHODWLQJWRHJR¶VH[SUHVVLRQV
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Stressors can either be real or not real-imaginary and can
either be external, deriving from outside the organism, or internal, coming from the inner environment of the organism.

7KH RUJDQLVP LV PRUH FRPSHWHQW WR GHIHQG DQG PRELOL]H
its defense mechanisms against natural stressors, because it
DOZD\VUHFRJQL]HVWKHPDVDWKUHDW2QWKHFRQWUDU\PHQWDORU
FRJQLWLYHVWUHVVIDFWRUVLVVXHIURPOHDUQLQJSURFHVVHVWKXV
DUHFDPRXÀDJHGEHQHDWKWKHFORDNRIHLWKHUH[SHUWLVHRUSUHVWLJH WKDW OHDUQLQJ HQFRPSDVVHV WKHUHIRUH WRR RIWHQ GHFHLYH
WKHRUJDQLVPUHQGHULQJKLPLQFRPSHWHQWIRUGHIHQVH

7KHRUJDQLVPGRHVQRWULQJWKHDODUPZKHQFRSLQJZLWK
cognitive stress factors simply because it does not identify
them as a threat, because it takes the train of mental asVRFLDWLRQVHPSOR\HGLQFRJQLWLYHIXQFWLRQVIRU³JUDQWHG´DV
LQGLVSXWDEOHWUXWK+RZHYHULQDOOHYHQWVWKH\DFWDVVWUHVVRUVWRRZLWKDOOWKHXQSOHDVDQWFRQVHTXHQFHV7RJLYHDQ
H[DPSOHZKHQDFDUKHDGVWRZDUGV\RXUFDU\RXWDNHWKLV
movement as a threat, this conception acts as a stressor. In
succession your organism responds by activating its symSDWKHWLFQHUYRXVV\VWHPZKLFKPRELOL]HVWKHÀLJKWPHFKDQLVPDQG\RXWXUQWKHZKHHOWRDYRLGFROOLVLRQ&OHDUO\WKH
threat of crash is an obvious natural stress factor, an overt
WKUHDWWRZKLFK\RXURUJDQLVPUHVSRQGVPXVWHULQJLWVLQKHUent mechanisms that are mobilized every time the sympathetic branch of the autonomic nervous system is aroused.
Stress generated by natural stressors is an underlying
PRWLYDWLRQIRUFHUHVSRQVLEOHIRUWKHRUJDQLVP¶VUHDFWLRQDQG
UHÀH[HV7KLVLVDQDWXUDOEHQH¿FLDODQGSURWHFWLYHW\SHRI
VWUHVV ZLWKRXW ZKLFK WKH RUJDQLVP ZRXOG EH LQFDSDEOH RI
surviving.
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Mental - cognitive stress factors
:KHQ \RX VXVSHFW WKDW \RXU ERVV FRQVLGHUV ¿ULQJ \RX
EHFDXVHKHGLGQ¶WDGGUHVV\RXWRGD\DVZDUPO\DVXVXDOLQVLGH
you rises the threat of losing your job, subsequent to mental
SURFHVVHV DQG DVVRFLDWLRQV ZKLFK UHO\ RQ ZKDW \RX KDYH
learned about interpreting other peoples behavior. Feeling as
a true psychologist, experienced and certain, you persuade
yourself that a hidden threat lies beneath his aloofness and
consolidate this conviction in your mind. “Surely, this poisontongued Lisa, my colleague, must have spoken to him and told
KLP,ZDVEDFNELWLQJKLPQRGRXEWVKHDGGHGH[WUDVDXFHWR
undermine me and get my job. Besides, it is all too obvious,
the boss spoke nicely to her today. So, I am right that he is
DERXWWR¿UHPH´
<RXUPDVWHUVLQSV\FKRORJ\KDVGRQHLWVMREZHOODQGSODFHG
\RX LQ D YLFH EHWZHHQ WKH FOXWFKHV RI DQ DUWL¿FLDO FRJQLWLYH
VWUHVVRU 1RWZLWKVWDQGLQJ WKDW WKLV VWUHVVRU LPPHQVHO\
upsets you, produces dysfunction and eventual sickness,
QHYHUWKHOHVV LW FDQQRW EH LGHQWL¿HG E\ WKH QDWXUDO VWUHVV
WUDFLQJPHFKDQLVPVRI\RXURUJDQLVP6LQFH\RXDUHXQDZDUH
RIWKHZD\WKLVVWUHVVRUDFWVXSRQ\RX\RXDUHQRWLQWKHOHDVW
VXVSHFWRILW,WLVDZROIGLVJXLVHGLQDVKHHSIROG<RXVLPSO\
puff out repeating monotonously, “I have anxiety, I am in stress,
,KDYHSKRELDV,ZLOOORVHP\PLQG´
,QRWKHUZRUGVRQFH\RXUFRJQLWLYHHGL¿FHGLFWDWHVDQG\RX
GHFLGHWKDW\RXUERVVLVDERXWWR¿UH\RXWKHQ\RXH[SHULHQFH
VWUHVV EHFDXVH ³WKDW¶V KRZ WKLQJV DUH´ <RXU UHDFWLRQV DUH
EDVHG XSRQ WKH ZD\ \RX KDYH OHDUQHG WR LQWHUSUHW RWKHU
SHRSOHV¶EHKDYLRU%XWLI\RXKDGEHHQWDXJKWWKDW\RXUERVV¶V
EHKDYLRXUPLJKWEHDWWULEXWDEOHWRRWKHUUHDVRQVDVZHOODQG
LV QRW QHFHVVDULO\ D VLJQ RI \RXU GLVPLVVDO WKHQ \RX ZRXOG
FRQVWUXHIDFWVGLIIHUHQWO\DQGKLVEHKDYLRXUZRXOGQRWDFWDVD
stress-causing factor for you.

&RJQLWLYH VWUHVVRUV DUH EDVHG XSRQ WKH ZD\ \RX KDYH
OHDUQHG WR LQWHUSUHW WKLQJV DFFRUGLQJ WR \RXU FRJQLWLYH HGL¿FH
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This is a complex and multi-factorial process. It relies upon
WKHNQRZOHGJHWKDW\RXKDYHDFFXPXODWHGRYHUWLPHIURPYDULRXVHGXFDWLRQDOFRUHVZKLFKIXHOOHG\RXZLWKWKHFRQVWUXFWLYH
PDWHULDOVXQGHUSLQQLQJ\RXUFRJQLWLYHHGL¿FH7KHVHFRUHVRI
HGXFDWLRQVLJQLI\WKHVRXUFHVRI\RXUNQRZOHGJH
7KH RUGLQDU\ FRUHV RIIHULQJ NQRZOHGJH DQG HGXFDWLRQ DUH
family, school, the books you read, the mass communication
PHGLDDQGWKHSHRSOH\RXDVVRFLDWHZLWK7KHVHDUHWKHVRXUFes you derive from and still derive materials in order to form
\RXUFRQYLFWLRQVDQGWKHZD\LQZKLFK\RXLQWHUSUHWHYHQWVRU
RWKHUSHRSOHV¶EHKDYLRUV
Therefore, stressors associated to the learning process and
EDVHGRQZKDW\RXNQRZDUHFDOOHGFRJQLWLYHIDFWRUVDQGDUH
characterized by great subjectivity and unreliability, since they
DUHGHSHQGDQWRQWKHPDLQVRXUFHRI\RXUNQRZOHGJH,IIRU
H[DPSOH \RXU FDUGLQDO NQRZOHGJH VRXUFH LV WKH RSLQLRQV RI
your friends, then you can imagine the extent of subjectivity
and error your beliefs entail?

Mental or cognitive stressors are of a fabricated nature,
WKXVLQFRUSRUDWHDFDPRXÀDJHGWUDSZLWKRXWDQHVFDSHH[LW
EHFDXVHWKHKXPDQRUJDQLVPLVXQDEOHWRUHVSRQGLQWKHDUFKHW\SLFDORUSULPRUGLDOÀLJKWSDWWHUQDJDLQVWVXFKVWUHVVRUV
3UHFLVHO\EHFDXVHWKH\DUHSURGXFHGE\WKHPLQGLWVHOIWKHRUJDQLVPFDQQRWEUHDNDZD\IURPWKHP,WFDQQRWHVFDSHIURP
LWVRZQPLQG+RZHYHULWFDQ¿JKWEDFN7RUHSKUDVHLWPDQ
LVFDSDEOHRIUHYLVLQJKLVPHQWDOSURFHVVHVWRFRQYHUWWKHP
from stressful to stress-free.

The organism mobilizes the necessary mechanisms enaEOLQJLWWRDGMXVWWRQHZFRQGLWLRQVIRUWKHSXSRVHRIVDIHJXDUGing its survival and integrity.
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Is stress my enemy?
We could, therefore, argue that stress is itself an intrinsic
phenomenon of life, integrally participating in the life orbit of
a person. Stress, as a natural mechanism, certainly could
not be deemed as your enemy, but rather as a condition to
ZKLFK\RXVKRXOGDGDSWWRDQGDGGUHVVLQWKHEHVWSRVVLEOH
ZD\
2QH RI WKH PRVW FRPPRQ UHDFWLRQ SDWWHUQV \RX IROORZ
LQFRSLQJZLWKVWUHVVLVWKHDWWHPSWWRFUHDWHDVWDEOHLQWHUQDO DQG H[WHUQDO HQYLURQPHQW LQ ZKLFK FKDQJHV DQG FRQsequently stress occur in the least possible manner. You
WU\WREXLOGZDWHUWLJKWFRPSDUWPHQWVDURXQG\RXDSULYDWH
SURWHFWLYH VKHOO WKDW ZLOO HQVXUH LGHDO SURWHFWLRQ IURP WKH
everchanging environment.
You strive to create stability for yourself and your family
ZLWK UHVSHFW WR WKH H[WHUQDO HQYLURQPHQW /HW¶V VHH WKLV LQ
terms of your biological functions, in particular your sensory
organs.
,Q UHJDUG WR YLVLRQ \RX WU\ WR NHHS \RXU YLVXDO ¿HOG DV
steady and clear as possible according to your standards.
<RXFKRVHDSLHFHRIODQGZLWKPDJQL¿FHQWYLHZ1HYHUWKHOHVVDQHZEXLOGLQJVRDUVXSQH[WWRLWDQGUDGLFDOFKDQJHV
WDNHSODFH,I\RXVWD\DZD\IURPWKLVSODFHIRUVRPHWLPH
ZKHQ\RXUHWXUQ\RX¿QGLWKDUGWRDGMXVWWRWKHQHZVLWXDWLRQ 7KH VDPH KDSSHQV DW ZRUN <RX IXUQLVK \RXU RI¿FH
DQGGHFRUDWHLWZKHQDOORIVXGGHQ\RXJHWWUDQVIHUUHGDQG
everything changes.
$VIRUWKHKHDULQJVHQVH\RXWU\WRPDLQWDLQWKHORZHVW
possible noise and sound-pollution levels. You put sound inVXODWLRQDQG¿OO\RXUHQYLURQPHQWZLWKSOHDVDQWPXVLF7KLV
LQYROYHVKLJKHUEXLOGLQJFRVWVZKLFKLQLWVHOIIRUPVDVWUHVVRU IRU VRPH SHRSOH ZLWK KDYLQJ KLJK UXQQLQJ H[SHQVHV
0RQH\ ZLOO KDYH WR EH VSHQW RQ EX\LQJ VSHFLDO HTXLSPHQW
to create the accoustic environment you desire and servLFH FRVWV ZLOO EH UHTXLUHG +RZHYHU HYHQ ZKHQ \RX KDYH
REWDLQHGWKHEHVWUHVXOWV\RXZLOOQHYHUEHDVSURWHFWHGDV
you planned, because if your next door neighbor is in the
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habit to hear loud music or partakes in tap dancing, nothing
can save you.
In your social environment also, you try to maintain a cerWDLQGHJUHHRIVWDELOLW\+RZHYHUWKLVLVDOPRVWQHYHUDWWDLQable, because international, political, social, economic and
other factors, often bring rapid changes incompatible to the
stability you so long for.
'HVSLWH\RXUDWWHPSWVWRNHHS\RXUZRUNLQJHQYLURQPHQW
tranquil and good-humored, assorted factors, from the most
simple ones, like a computer shutting you out and refusing
WRGRLWVMREWRWKHPRVWFRPSOH[OLNH\RXUFROOHDJXHZKR
FRQ¿GHVDQGXQORDGVKLVIDPLO\SUREOHPVIRUPGHVWDELOL]ing and stressogenic circumstances.
:H WKXV ZDWFK PDQ VWULYLQJ XVXDOO\ LQ YDLQ WR REWDLQ
special conditions so as to barricade himself, in order to
retain his homeostasis and psychic calmness. This effort
alone constitutes a stressor and anxiety factor. The cost
invested in such actions is extremely high and eventually
leads to one of the numerous forms of neuroses commonly
tantalizing contemporary people.
This super-pursuit of ideal conditions is a conception that
GRPLQDWHG KXPDQ UHODWLRQV DQG KDELWV QHYHUWKHOHVV ZDV
proved quite a utopist action. The fact that this form of action demands huge energy expenses for its maintenance is
FRQWUDU\WRWKHQDWXUDOODZVWDWLQJWKDWHDFKDFWLRQVKRXOGEH
DFKLHYHGZLWKWKHOHDVWHQHUJ\ZDVWHRURWKHUZLVHWKHODZ
of the least resistance.
1RZZLWKUHVSHFWWR\RXULQWHUQDOVWDWXV\RXLQYHVWJUHDW
amounts of psychic energy in order to create a stable, quiet,
calm and tranquil internal life. You try to have steady friendships and experience stress every time a friendship proves
precarious or somebody betrays you. This situation causes
both bodily and psychic symptoms, because it raises the
tonus of the sympathetic nervous system and mobilizes
\RXURUJDQLVPWR¿JKWRUÀLJKW
:LOO\RX¿JKWIRUWKLVUHODWLRQVKLSRUJLYHLWXSDQGIHHOELWterness, keeping inside you negative emotions?
:LOO\RXUHVSRQGZLWK¿JKWRUÀLJKW"
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<RXNHHSWU\LQJWRKDYHVWDEOHZRUNLQJUHODWLRQVKLSVVROLGUHODWLRQVKLSVZLWK\RXUSDUWQHUV\RXUERVV\RXUVXSSOLHUV
and clients. In this endeavor you invest great amounts of
HQHUJ\+RZHYHUWKHUHVXOWLVQRWXSWR\RX,WDOVRGHSHQGV
on a host of other parameters either of natural or human
RULJLQ:KDWGHSHQGVVROHO\XSRQ\RXLVKRZ\RXIHHOLQVLGH
you during the stable period or during a crisis in the relationship.
7KLQJVJHWHYHQPRUHGLI¿FXOWLQORYHDIIDLUV,QRUGHUWR
accomplish stability in a love affair considerably greater energy investment is required. In a love affair, the balances
RYHUWXUQZLWKLQIUDFWLRQVRIDVHFRQGDVDUHVXOWRIYHU\VXEWOHSURFHVVHV&RPSHWLWLYHQHVVEHWZHHQWKHVH[HVUHVHPEOHV D WLPHUHOHDVH ERPE ZKLFK FDQ H[SORGH DQ\ PRPHQW
in the foundations of a love affair. This situation is by itself
a stressor.
In order to retain balance against the threats constantly
endangering and upsetting your personal relationships, you
mobilize diverse psychological mechanisms. The supportive mechanisms you employ in order to keep equilibrium are
contingent upon your idiosyncrasy, in the sense of personal,
psychoemotional tendencies and on your conscious or subFRQVFLRXVFKRLFHV0RVWRIWKHSV\FKRORJLFDOGHIHQVHPHFKanisms, save those in absolutely archetypical and instinctive,
DUH EDVHG RQ WKH VHOIFRJQLWLRQ DQG ZKDW \RX NQRZ DERXW
others and intrapersonal relations. Thus, meaning that many
GHIHQVHPHFKDQLVPVUHÀHFWWKHUREXVWQHVVRI\RXUFRJQLWLYH
HGL¿FH,IWKLVLVDVPDOODQGQHJOHFWHGSODFHRQH\RXQHYHU
took care of or paid any special attention to, your defenses
ZLOO OLNHZLVH EH SRRU FRQ¿QHG DQG LQHIIHFWLYH :KHUHDV D
¿UP FRJQLWLYH VWUXFWXUH ULFK PXOWLIDULRXV FRPIRUWDEOH SURYLGLQJ ZDUPWK VDIHW\ DQG DOWHUQDWLYH VROXWLRQV JXDUDQWHHV
better organized, enduring and effective defenses. The quanWLW\DQGTXDOLW\RINQRZOHGJH\RXKDYHDFTXLUHGDERXWLQWUDSHUVRQDOUHODWLRQVKLSVGHFLVLYHO\GHWHUPLQHVKRZVXFFHVVIXOO\
\RXUGHIHQVHVZLOOSV\FKRHPRWLRQDOO\SURWHFW\RX

The more solid and safe your cognitive structure is, the less
IUHTXHQWDQGZHDNHUWKHLPSDFWRIWKHFRJQLWLYHVWUHVVRUVLV
XSRQ\RX
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From the cognitive material you possess, issue your cogniWLYHVWUHVVRUVZKLFKFDQEHHLWKHUUHDOLQFDVHDFWXDOO\WKHUHLV
a crisis in your relationship, or unreal based on evidence.
6WUHVV DV DIRUHPHQWLRQHG LV D QDWXUDO UHVSRQVH WRZDUGV
the ongoing changes that constantly take place in the enviURQPHQW,I\RXZDQWWRDGGUHVVVWUHVVUHDOLVWLFDOO\\RXVKRXOG
YLHZLWDVDQDWXUDOSURFHVV(DFKVWUHVVUDLVHVDUHDFWLRQUHsponse in your organism.

1DWXUDOVWUHVVLVQRW\RXUHQHP\SURYLGHGWKDWLWGRHVQRW
outlast the duration of the stressor. Stress becomes your enemy when it goes on even after the stressor has ceased, that
LVZKHQLWKDVSURORQJHGDQGDEQRUPDOGXUDWLRQ

6WUHVVKDVYDULRXVOHYHOV7KHUHLVORZPHGLXPKLJKDQG
a very high stress level. The intensity escalates in connection
to the degree a stressor threatens your life, the extent of the
change you are called to adjust to and the energy amount demanded for this. Every stress generates responses simultaneously in bodily and on psycho-mental level. This is a natural, physiological phenomenon, granted that only dead matter
lacks capability to react to the various stimuli.
When a change takes place in your environment, you must
UHVSRQG DQG DGDSW 7KHQ VWUHVV ZLOO PRELOL]H \RXU PHFKDnisms, bringing you to a motivated alertness, and create an
impatient sinking feeling longing for action and success.

Natural stress, meaning stress induced by natural and not
E\LPDJLQDU\VWUHVVIDFWRUVLVDEHQH¿FLDOW\SHRIVWUHVV7KLV
LV ZKDW PRELOL]HV \RX WR DFW DQG VROYH SUREOHPV WR PDNH
SURJUHVVWRHYROYH
Natural stress, meaning from natural and not imaginary
VWUHVVRUVLVDEHQH¿FLDOW\SHRIVWUHVV,WLQLWLDWHV\RXWRDFW
and solve problems, to progress and evolve.
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&UHDWLYHVWUHVVFUHDWHVWKLVVZHHWVLQNLQJIHHOLQJSDUWLFXODUO\LQWKHVRODUSOH[XVDUHDZKLFKODVWVGXULQJ\RXUIUXLWIXO
and creative activity.
When you complete your efforts, creative stress gives its
place to a calm and relieving sense of satisfaction, emanating
from a place of creative victory.
)XUWKHUPRUHSDWKRORJLFVWUHVVZKLFKVWHPVIURPDQXQDWXral mental process that misevaluates an unreal threat as real,
is your insidious and merciless enemy.

)LJKWRUÀLJKWUHVSRQVH
:KHQFRQIURQWLQJDWKUHDW\RXKDYHWZRGLVWLQFWUHVSRQVH
RSWLRQV(LWKHUWR¿JKWDJDLQVWWKHWKUHDWZLQLWRYHUVXUYLYH
DQGSUHVHUYH\RXULQWHJULW\RUWRUXQDQGHVFDSHIURPLWWKH
aim always being the same, your survival.
In 1999, psychologist W.B.Cannon referring to the results
RIKLVUHVHDUFKRQWKHUHVSRQVHPRGHOVXVHGZKHQIDFLQJD
WKUHDWRUSHULOXVHGWKHWHUP¿JKWRUÀLJKWUHVSRQVH
6WUHVVDOZD\VLJQLWHVWKHQDWXUDO¿JKWRUÀLJKWUHVSRQVH
VLQFH VWUHVV LV DOZD\V OLQNHG WR HLWKHU WKUHDW RU SHULO 7KH
notion of threat in conjunction to the feeling of vulnerabilLW\ WULJJHUV WKH SV\FKRVRPDWLF IXQFWLRQZKLFK WKURXJK WKH
over-arousal of the sympathetic branch of the autonomic
nervous system tend to bring your organism to a state caSDEOHRIPHHWLQJWKH¿JKWRUÀLJKWGHPDQGV
7KH RUJDQLVP¶V ¿JKW RU ÀLJKW UHVSRQVH FRQVWLWXWHV D
UHÀH[ SUHSDULQJ WKH RUJDQLVP WR IDFH GDQJHU RU WKUHDW
Normally this is activated subsequent to perceiving a real
danger or threat. This preparation is achieved through the
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sympathetic arousal, and the arousal degree corresponds
WR WKH WKUHDW¶V VHULRXVQHVV LUUHVSHFWLYH LI WKH ODWWHU LV UHDO
or imaginary.
7KHSUHSDUDWRU\VWDJHDLPVDWWKHHPSRZHUPHQWRIWKH
RUJDQLVPWRHLWKHU¿JKWDJDLQVWWKHWKUHDWWDFNOHLWGHIHQG
LWVOLIHDQGLQWHJULW\RUWRHQDEOHWKHRUJDQLVPWRHVFDSHZLWK
ÀLJKWPHDQLQJWRUXQDVIDVWDVLWFDQWRJHWDZD\IURPWKH
risk. Both action types demand the prompt and intense mobilization of the muscular system. Summoning our systems
gears at activating certain mechanisms and the reserves of
RXURUJDQLVPHQDEOLQJXVIRU¿JKWRUÀLJKW
The activation of the cardiovascular, respiratory system
and metabolic processes intends to carry nutrients and oxyJHQ WR WKH PXVFOHV HQVXULQJ WKHLU SHUIRUPDQFH HI¿FLHQF\
HLWKHULQ¿JKWRUÀLJKW7KHKHDUW¶VRSHUDWLRQLQFUHDVHVERWK
in velocity and blood output volume. Vasoconstriction takes
SODFH DQG EORRG VKLIWV IURP WKH ERZHOV WR WKH PXVFOHV WR
economize and save energy resources for their function.
7KH R[\JHQ VXSSO\ WRZDUGV PXVFOHV JURZ WKURXJK WKH LQcrease in respiration rate and bronchi dilation, capacitating
and facilitating better performance.
The metabolic functions are instantly brought into action
to provide nutritive substances to the tissues. Cortisole is
secreted and in turn releases cholesterol and triglycerides
to the blood stream, since this is the best fuel for muscular
WLVVXH *OXFDJRQ¶V SURGXFWLRQ PHFKDQLVP LV PRELOL]HG WR
provide rapid available energy to the muscles.
Perspiration is increased, to regulate body temperature
DQGPDNH\RXVOLSIURP\RXUHQHP\¶VJULS
0XVFXODUWRQHLQFUHDVHVVLQFHWKHPXVFOHVDUHQRZUHDG\
WRSDUWLFLSDWHLQWKH¿JKWRUÀLJKWUHVSRQVH
All body sphincters, in the esophagus, urinary bladder
and anus, constrict.
In certain cases body hair raises to produce impressive
JURZWKLQERG\YROXPHDQGVHQGWRWKHHQHP\WKHPHVVDJH
that you are ready for confrontation.
In other cases mydriasis occurs, dilation of the pupil, to
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DOORZ WKH H\HV WR SHUFHLYH PRUH OLJKW WKXV JDLQLQJ EHWWHU
and a more detailed perception of the environment and surroundings.
(QGRUSKLQV DUH UHOHDVHG WKH RUJDQLVP¶V PRUSKLQH
WR GHDO ZLWK WKH SDLQ LQ FDVH \RX JHW ZRXQGHG GXULQJ WKH
¿JKW
Cortisone-substances are also released to attend to
ZRXQGVWKDWPLJKWHQVXHIURPWKH¿JKW
6LPXOWDQHRXVO\ DORQJ ZLWK WKH LQFUHDVH EURXJKW DERXW
by the operation of the sympathetic system, the parasymSDWKHWLFIXQFWLRQVDUHWRQHGGRZQRUVXSUHVVHGȠQDFFRXQW
RIWKHDIRUHPHQWLRQHG³VHHVDZ´IXQFWLRQFRQQHFWLQJWKHWZR
systems.

The greater danger for you lurking in stress does not stem
from the changes brought about in the somatic functions, but
FKLHÀ\IURPWKHFRQWLQXRXVGLIIXVLYHIHHOLQJRIDSSUHKHQVLRQ
LJQLWHG IURP WKH H[WHUQDO VWLPXOL 7KLV XQHDVLQHVV NHHSV WKH
ERG\ LQ D FRQVWDQW VWDWH RI VHPLPRELOL]DWLRQ ZKLFK LV WKH
equivalent of anxiety.

7KLVPRELOL]DWLRQDIIHFWVRXUSK\VLRORJ\LQWKUHHZD\VZH
ZLOOH[DPLQHVWHSE\VWHS
Every mechanism in our organism is considered to opHUDWH SURSHUO\ ZKHQ LWV IXQFWLRQ UDQJHV ZLWKLQ QRUPDO OHYHOVZLWKUHVSHFWWRD GXUDWLRQE LQWHQVLW\DQGF VHQVLWLYLW\
When its function infringes the normality criteria, it becomes
SDWKRORJLF,IZHWDONDERXWIRULQVWDQFHWKHKHDUW¶VIXQFWLRQ
ZKDWPDWWHUVLVKRZORQJWKHLQFUHDVHGKHDUWUDWHODVWVWKH
QXPEHURISXOVHVSHUPLQXWHDVZHOODVKRZHDVLO\WKHSHUVRQ
SUHVHQWVWDFK\FDUGLD7KHVHSDUDPHWHUVGHWHUPLQHZKHWKHU
the heart functions normally or not. Thus, it becomes evident,
that incessant and intense mobilization of many systems in
WKHRUJDQLVPGH¿QLWHO\LQGLFDWHVDSDWKRORJLFFRQGLWLRQ
7KH PRELOL]DWLRQ RI WKH RUJDQLVP¶V IXQFWLRQV LQ RUGHU WR
respond to external stimuli, namely stress, is a completely
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SK\VLRORJLFDOSURFHVV+RZHYHUWKHPDLQWHQDQFHRIWKLVPRbilization even after the stressor has been removed, upsets
KRPHRVWDVLVDQGFUHDWHVFRQGLWLRQVZKLFKWKHERG\FOHDUO\
ZDVQRWGHVLJQHGWRHQGXUH
Our organism receives daily successive stimuli from its
environment. Normally, you should be able to relax immediately after the effect of stressor A, restore your balance and
be prepared to be, possibly, exposed to an oncoming stresVRU % +RZHYHU WKH SURORQJHG LPSDFW RI VWUHVV XSRQ \RXU
RUJDQLVP RQ DFFRXQW RI LQFRUUHFW PHQWDO VWUXFWXUHV DV ZH
mentioned previously, renders you incapable to relax right afWHUWKHUHPRYDORIVWUHVVRU$VRZKHQLQVXFFHVVLRQVWUHVVRU
%DSSHDUVWKHQHZVWLPXOXVDGGVRQWRWKHSUHFHGLQJVWUHVsor and is still affecting you.

It is obvious that the accumulation of tension will at some
SRLQWUHDFKWKHRUJDQLVP¶VHQGXUDQFHOLPLWVDQGWKHQWKHRUJDQLVP ZLOO ³EUHDN GRZQ´ WKXV GHYHORSLQJ VRPH VRPDWLF RU
SV\FKRPHQWDOLOOQHVV

7KH WKLUG ZD\ WKURXJK ZKLFK HUURQHRXV PHQWDO DWWLWXGH
DIIHFWV KRZ ZH FRSH ZLWK VWUHVVLQJ VLWXDWLRQV LV GLUHFWO\
FRQQHFWHG ZLWK WKH SUHYLRXV WZR 7KH ORQJHU WKH RUJDQLVP
VWD\V XQGHU WKH LQÀXHQFH RI FHUWDLQ VWUHVVRJHQLF IDFWRUV
and the greater the number of factors cumulatively add up,
WKH RUJDQLVP KDV JUHDWHU VHQVLWLYLW\ WRZDUGV HQYLURQPHQWDO
stimuli.
/HW¶VWDNHDORRNDWWKLVIXQFWLRQXVLQJDVLPSOHQRQHWKHOHVV
TXLWHFRUUHVSRQGLQJH[DPSOH6XSSRVHWKDWZHZHDUDVKRH
WKDW ³KXUWV´ D FHUWDLQ VSRW LQ RXU IRRW ,I ZH SXW LW RQ ZH
IHHOGLVFRPIRUWDQGWDNHLWRIIWKHQRXUIRRWZLOOKDYHPLQRU
LUULWDWLRQ+RZHYHULIWKLVZDVDVRUHVSRWIURPWKHSDVWDQG
ZHDUHZRUULHGZKHWKHUWKHWLJKWVKRHPLJKWWUDXPDWL]HLWWKH
sense of annoyance is augmented and lingers on because
PHQWDO FRQFHUQ LQWHQVL¿HV LW 1RZ OHW¶V VXSSRVH WKDW WKH
GLVFRPIRUWODVWVIRUVRPHPLQXWHV,IZHDUHREOLJHGWRZHDU
RXUVKRHDJDLQEHIRUHWKHSUHYLRXVGLVFRPIRUWIDGHVDZD\
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D QHZ GLVFRPIRUW ZLOO EH DGGHG WR WKH ROGHU ,I WKLV SURFHVV
is repeated several times, the successively added stimuli
ZLOO OHDG WR D VHULRXV DLOPHQW RU ZRXQG )XUWKHUPRUH RXU
VHQVLWLYLW\ZLOOEHVLJQL¿FDQWO\LQFUHDVHGUHQGHULQJXVXQDEOHWR
tolerate anything touching that spot. This fact, in succession,
EHFRPHVWKHVWDUWLQJOLQHIRUQHZVWUHVVRJHQLFVLWXDWLRQV
7KLV DFFXPXODWHG WHQVLRQ LV VFLHQWL¿FDOO\ FDOOHG ³RYHU
DURXVDO RI WKH SV\FKRQHXURHQGRFULQH D[LV´ ,Q GLI¿FXOW
WLPHV RI VWUHVV LW GRHV QRW ¿QG D ZD\ WR EH H[SUHVVHG RU
demonstrated verbally or in action. Consequently, the
accumulated tension or charge and psychosomatic ordeal
EHFRPHV LQGLUHFWO\ H[SUHVVHG ZLWK VLGH PDQLIHVWDWLRQV
The lateral discharge takes the form of somatic symptoms,
or problems in human relations and communication. And
eventually, drives the person participating in such processes
to somatic and psychological imbalance.
 :KHQ \RX IROORZ WKH ÀLJKW UHVSRQVH \RX DOZD\V OHDYH
EHKLQGDWWKHDEDQGRQHG³EDWWOH¿HOG´DSDUWRI\RXUVHOIDQG
WKHGLOHPPDZKHWKHULWZRXOGKDYHEHHQEHWWHUWR¿JKWWKDWVWLOO
KDXQWV\RX,QWKHFDVH\RXFKRVHWR¿JKWDSLHFHRI\RXUVHOI
XVXDOO\UHPDLQVDWWDFKHGWRWKH¿JKWVFHQH\RXHLWKHUZRQ
RUORVW,QWKHFRXUVHRIWKH¿JKWDJDLQVWDQLQVXUPRXQWDEOH
WKUHDW\RXWDNHWKHULVNLQEHLQJWRWDOO\H[WHUPLQDWHG+RZHYHU
LI \RX DUH WKH ZLQQHU \RX JDLQ D IHHOLQJ RI VXSUHPDF\ DQG
VDWLVIDFWLRQHPDQDWLQJIURP\RXU¿JKWDQGJDLQZLVGRPIURP
WKHHODERUDWLRQRIWKH¿JKWLQJH[SHULHQFH
7KH ÀLJKW UHVSRQVH RIWHQ LQYROYHV ORZHU ULVNV WKDQ WKH
¿JKW UHVSRQVH EXW DOVR JLYHV OHVV VDWLVIDFWLRQ ZKLFK PXVW
then be offset or compensated by means of psycho-mental
DVVRFLDWLRQV DQG DOWHUQDWLYH RXWOHWVZKLFK HYHU ZLOO MXVWLI\
your choice.
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I must not have stress, but how do I achieve that?

7KH EUDLQ LV WKH SLQQDFOH RI WKH QHUYRXV V\VWHP IURP DQ
HYROXWLRQDO DQG RSHUDWLRQDO DVSHFW WKH VXSUHPH RUJDQ
controlling everything in our organism.

Brain control is exerted upon various functions through
WZRPDLQFKDQQHOV
7KH ¿UVW FKDQQHO LV WKDW RI WKH QHUYRXV V\VWHP ZKLFK LQ
FRRSHUDWLRQZLWKWKHHQGRFULQHV\VWHPFRPSULVHWKHQHXURHQGRFULQHD[LVZKLFKFRQWUROVDOOWKHIXQFWLRQVLQRXURUJDQLVP
YROXQWDU\DQGLQYROXQWDU\,WDOVRFRQWUROVPHWDEROLVPDVZHOO
as various other biological reactions and functions.
7KHRWKHUFKDQQHOLVWKHPHQWDOSDWKZD\WKURXJKZKLFKWKH
mind and intelligence are expressed, employing brain functions related to thinking. Thought, memory, speech, mood,
HPRWLRQDQGFRJQLWLYHIXQFWLRQVSDUWLFLSDWHLQLQÀXHQFLQJDQG
controlling the periphery.

Psyche and body always go hand in hand. In the same manQHU WKDW ERGLO\ ZHDULQHVV LQÀXHQFHV RXU PHQWDO IXQFWLRQV
emotional charge or strain affects the somatic functions of
our organism.

Psychological tension, lacking other means of expression,
tires the systems and functions in our body, a fact that is not
easily recognized because it builds up little by little. The human organism gets tired day after day: The most susceptible
RUJDQVDQGV\VWHPVDUHZRUQRXWIDVWHUDQGGHSOHWHWKHLUHQdurance limits. At this point psychosomatic health problems
can begin. Usually, in the begining, simple psychosomatic
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problems appear, such as headaches, stomach ailments, inVRPQLDDQGVRRQ3HUVRQVZKRKDGQRWVXIIHUHGVXFKSUREOHPVLQWKHSDVWVWDUWSUHVHQWLQJDLOPHQWVIRUWKH¿UVWWLPH
For those persons already having health problems, things get
ZRUVH
The biggest secret in treating such cases is psychosomatic
UHOD[DWLRQDQGWKHEHVWZHDSRQLVORJLF5HOD[DWLRQDQGFDOPQHVV<HVEXWKRZ"(YHU\ERG\HVSHFLDOO\GRFWRUVWHOOXVQRW
WRKDYHDQ[LHW\+RZ"+RZFDQZHDFKLHYHWKLV"2XUPLQG
and in particular our intellect distinguish us from animals; it is
DERXWWLPHWRPDNHRXUPLQGVZRUN:HPXVWSD\DWWHQWLRQWR
the signs of tension; such as vocal tone, contracted forehead,
MDZVRUVKRXOGHUVDQGVKDOORZDQGWLJKWUHVSLUDWLRQHWF

We will be half-way in counteracting stress and anxiety
when we learn the mechanisms through which these are genHUDWHG 7KH RWKHU KDOI LV SRLQWHGRXW WR XV WKURXJK ELRIHHGback.

0HQWDOFRJQLWLYHIXQFWLRQVDQGSVHXGRVWUHVV

1RWZLWKVWDQGLQJWKHIDFWWKDWVWUHVVLVDQDWXUDOSKHQRPHQRQ WKH KXPDQ PLQG JHWV LQYROYHG LQ WKH HQWLUH SURFHVV
LQDQHUURQHRXVPDQQHUDQGWHQGVWROHQGWRWKLVUHVSRQVH
enormous, unnatural dimensions and a very long duration.

1DWXUDO ODZ VWDWHV WKDW VWUHVV ODVWV DV ORQJ DV WKH VWUHVVRU DQG ZKHQ LW GHSDUWV VWUHVV DOVR FHDVHV 7KLV SUHFLVH
HTXLOLEULXPEHWZHHQVWUHVVRUDQGVWUHVVLVGHVWUR\HGE\WKH
intervention of the human mind.
7KH SURFHVV WKURXJK ZKLFK WKH XQQDWXUDO LQWHUYHQWLRQ RI
WKH KXPDQ PLQG SURORQJV VWUHVV ZDV JLYHQ WKH QDPH ³GLV-
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WUHVV´E\+DQV6HO\HLQRWKHUZRUGV³SDWKRORJLF´RUµSVHXGR
VWUHVV´
7KH KXPDQ PLQG LV D WUXQN ZKHUH DOO WKH SUHIDEULFDWHG
mental structures are stored according to the subjective opinLRQRIDSHUVRQDQGZKLFKDUHXVHIXOLQRQH¶VGDLO\OLIH7KHVH
PHQWDO VWUXFWXUHV¶ JHQHVLV DUH EDVHG XSRQ FHUWDLQ PD[LPV
ZKLFK LQVWHDG RI DELGLQJ WR VHOÀHVV DQG LQYLRODEOH QDWXUDO
ODZVIROORZPDQPDGHODZVVHUYLQJFHUWDLQLQWHUHVWVRUH[SHdiencies.The intervention of mental structures in the natural
course of action of a stressor unnaturally prolonges the effect
of the natural stressor, despite the fact that the stressor itself
has gone. Thus, pseudo-stress, is founded on an imaginary
WKUHDWEHDULQJQHYHUWKHOHVVH[DFWO\WKHVDPHLPSDFWZLWKWKH
natural stress.
Primitive man perceived threat as a real and natural phenomenon. Since then mankind has considerably evolved,
KRZHYHU QRW HTXDOO\ LQ DOO DVSHFWV 7KH KXPDQ EUDLQ FRUWH[ NHHSLQJ SDFH ZLWK WKH HYROXWLRQ RI OLIH DQG FLYLOL]DWLRQ
HYROYHG PXFK IDVWHU WKDQ WKH ELRORJLF ERG\ ZKLFK UHPDLQV
almost the same since the primitive era and responds in the
VDPHPDQQHUWRZDUGVVLWXDWLRQVUHJDUGHGDVHGDQJHULQJRU
threatening its integrity.

7KHHYROXWLRQRIEUDLQFRUWH[ZDVFRPSOHWHGZLWKKLJKDFFHOHUDWLRQVWKXVDJDSZDVIRUPHGEHWZHHQQDWXUDOWKUHDWDQG
LPDJLQDU\WKUHDWWKHODWWHUKDVQRSK\VLFDOK\SRVWDVLVEXWD
cognitive one.
,PDJLQDU\ WKUHDWV UHVXOW IURP PHQWDO SURFHVVHV ZKLFK
DUHEDVHGRQFRJQLWLYHIDFWRUVWRQHGDQGLQÀDWHGRUGHÀDWHG
DFFRUGLQJWRWKHFLUFXPVWDQFHV+RZHYHUWKLVQHZW\SHRI
threat elicits, just like natural threats, ceaseless sympathetLFDURXVDOEHFDXVHLWLVLPSRVVLEOHWRÀLJKWIURPRQH¶VRZQ
PLQGZKHQLWLVUHVSRQVLEOHIRUPHQWDORUFRJQLWLYHWKUHDWV
2QHFDQQRW¿JKWLWXQOHVVKHNQRZVWKHSURSHUZD\
0RGHUQ PDQ HTXLSSHG ZLWK D KLJKO\ GHYHORSHG EUDLQ
characterised from excessive sentimentality and unre-
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VWUDLQHGLQWHOOHFWZLWKUHVSHFWWRPHQWDOVWUXFWXUHVEHFRPHV
a captive from the processes resulting from the enormous
evolution the cerebral cortex has reached. These processes
DUHYHU\XVHIXOZKHQPDQXWLOL]HVWKHPLQRUGHUWRVXUYLYH
create, or self-integrate into a contemporary social environPHQW1HYHUWKHOHVVWKH\WXUQLQWRDWUDSDQGLPSDVVZKHQ
WKH\DUHRSHUDWLQJDVVRXUFHVRIVWUHVVRUVZKLFKLPSULVRQ
PDQLQWRDFRQVWDQWVWDWHRIVWUHVVDQGDQ[LHW\IURPZKLFK
he cannot be released by means of the natural or primordial
UHVSRQVHV VLQFH KH FDQ QHLWKHU ÀLJKW QRU ¿JKW XQOHVV KH
NQRZVDVSHFLDO¿JKWLQJPDQQHU
%HFN EHWZHHQ WKH \HDUV  DQG  LGHQWL¿HG WKH
GHSUHVVLYH FRJQLWLYH WULDG DV WKH VWDWH ZKHQ VRPHRQH SRVLWLRQV KLPVHOI DV LQVXI¿FLHQW DQG LQIHULRU SV\FKRPHQWDOO\
physically or socially. One believes that his environment is
too demanding, prohibitory or rejecting and he deems his
future dismal and gloomy, seeing no light at the end of the
WXQQHO(YHQWXDOO\KHORRVHVWKHFRQQHFWLYHOLQNWRKLVRZQ
personality and environment, and is thus driven to depression.
In 1990, Blackburn & Davidson described the stress-genHUDWLQJFRJQLWLYHWULDG7KLVLVZKHQDPDQWKLQNVKHLVYXOnerable to danger, regards his environment as threatening
DQG ¿QGV KLV IXWXUH XQSUHGLFWDEOH DQG XQFHUWDLQ +H HQGV
XS VXIIHULQJ D IHHOLQJ RI FRQVWDQW WKUHDW ZKLFK SURGXFHV
constant anxiety, driven initially to anxiety neurosis and in
succession, to psychosis.
7KHUH DUH WZR PDLQ FDWHJRULHV RI VWUHVV DFXWH DQG
chronic. The stressors generating acute stress are numerRXV +RZHYHU VRPH RI WKHP DUH XQGHUHVWLPDWHG RU OHDVW
VXVSHFWHG VXFK DV PRYLHV OHDYLQJ RQH ZLWK DQ XQSOHDVDQW WDVWH D VWDWH RI SV\FKLF ÀDEELQHVV SRRU RFFXSDWLRQDO
DFWLYLW\EHLQJRYHUORDGHGZLWKUHVSRQVLELOLWLHVDWZRUNVXGden or inescapable noises, a risk to lose our social status
or destroy our social image, electromagnetic shock caused
by electric home appliances, loosing control of a situation,
disease, surgical operations, incidents threatening our selfesteem and psycho-traumatic experiences.
Stressor inducing chronic stress encompasses sleep
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GHSULYDWLRQRQDFFRXQWRIVOHHSGLVRUGHUVRUZRUNLQJFRQGLtions, frequent arguments, disputes, quarreling, excessive
responsibilities incompatible to our potential expansion of
our social role, and social isolation.

9HU\ RIWHQ WKH SV\FKRVRPDWLF HTXLYDOHQW RI VWUHVV LV
GHSUHVVLRQ DQ[LHW\ QHXURVLV DQG IUHTXHQW H[SUHVVLRQV RI
rage (McEwen & Stellar 1993).

3HRSOHFDQEHFODVVL¿HGLQWRWZRPDLQFDWHJRULHVGHSHQGLQJRQKRZWKH\UHVSRQGWRVWUHVV7KRVHZKRDUHDIIHFWHG
WRDKLJKGHJUHHUHVSRQGLQWHQVHO\DQGWKHUHDUHWKRVHZKR
DUHOHVVDIIHFWHG7KH¿UVWFDWHJRU\LVFRQVLGHUDEO\PRUHVHULRXVDQGLQÀXHQFHVIURPVWUHVVSUHVHQWVJUHDWHULQFUHDVH
of heart beat, blood pressure, catecholamines and a type of
T-lymphocytes. Whereas, those responding less to stress,
H[KLELW ORZ RU ]HUR LPSDFW RQ WKH DERYH SDUDPHWHUV 0Dnuck et al 1991).
,Q  )ULHGPDQ SXEOLVKHG WKH UHVXOWV RI WHQ \HDUV RI
research on cardiologic diseases. He reached the concluVLRQ WKDW D SHUVRQ¶V EHKDYLRXU LV LQGLFDWLYH DV WR ZKHWKHU
RUQRWKHZDVSURQHWRFRURQDU\GLVHDVH%DVHGRQWKHFROOHFWHG GDWD KH GLVWLQJXLVKHG WZR W\SH RI SHUVRQV W\SH $
DQGW\SH%$FFRUGLQJWRKLV¿QGLQJVW\SH$ZDVWKUHHWLPHV
PRUHSURQHWRGHYHORSFRURQDU\GLVHDVH KHDUW VWURNH7KH
FKDUDFWHULVWLFIHDWXUHVRIDW\SH$SHUVRQDUHWKHIROORZLQJ
,QVHFXUHZLWKUHVSHFWWRKLVJHQHUDOFRQGLWLRQ
Feels that he has not accomplished enough to secure his
future.
)HHOVWKDWKHLVDOZD\VUXQQLQJEHKLQGGHYHORSPHQWV
Feels entrapped by the circumstances of life.
He is very aggressive. This type of aggressiveness that
springs from his desire to conquer, prevail, and establish his
social status.
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He is quarrelsome. There is anger lurking inside him, trigJHUHGRIIE\VPDOOHYHU\GD\LQFLGHQWV+HIHHOVGLVVDWLV¿HG
+HLVDOZD\VXSWLJKW
+HLVDOZD\VLQDKXUU\+HWULHVWRVTXHH]HLQWRKLVWLPH
DV PDQ\ WKLQJV DV KH SRVVLEO\ FDQ +H LV DOZD\V UXVKLQJ
and there is never enough time.
0RVWRIWKHWLPHKHIHHOVWKDWKHKDVUHDFKHGKLVOLPLWV
+HIHHOVKHZLOOVRRQIDOOVLFNWKDWKHZLOOFROODSVHDQGH[HUWV
DQHQRUPRXVHIIRUWWRQRWEUHDNGRZQ+RZHYHUKHGRHVQ¶W
spare a moment to rest or take a break, he is pushed by his
VWURQJRYHUSRZHULQJVHQVHRILQVHFXULW\
In summary, the type A person can be characterized as a
person entangled in a constant struggle to survive.
&RQYHUVHO\ WKH W\SH % SHUVRQ UHSUHVHQWV WKH IROORZLQJ
features:
7KHDELOLW\WRKDYHDORQJWHUPYLHZRIOLIH
He is more realistic.
+HGRHVQ¶WSXUVXHLOOXVLYHJRDOV
+HKDVPRUHFRQ¿GHQFHZLWKKLVVNLOOVDQGWLPH6SHHG
LV QRW KLV PDLQ REMHFWLYH +H LV WKH SHUVRQ ZKR ZLOO OHDYH
VRPHWKLQJWRGRWRPRUURZ+HLVYHU\FDUHIXODQGGLOLJHQWLQ
ZKDWHYHUKHGRHVKHLVLQGXVWULRXVEXWZKHQKHJHWVWLUHG
he quits and goes for a drink.
He feels unique.
He is more certain about himself and although he does
QRWZDLWIRURWKHUSHRSOHV¶DSSUHFLDWLRQKHGRHVQRWXQGHUHVWLPDWHLWRUQRWZHOFRPHLW:KDWPDWWHUVWKHPRVWWRKLP
LVZKDWLVJRLQJRQQRZUDWKHUWKDQZKDWPXVWEHGRQHLQ
the future.
+HKDVDVHQVHRIPRGHUDWLRQ+HWULHVWR¿QGDEDODQFH
by investing time on his aspirations.
0RVW SHRSOH DUH VRPHZKHUH EHWZHHQ WKHVH WZR W\SHV
FRPELQLQJIHDWXUHVERUURZHGIURPERWKW\SHVLQYDULRXVUDtios leading them closer to a type A or B person. People
falling under type A are more inclined to stress related diseases.
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If you have discovered that you are a type A, then it is
WLPHWRGHFLGHWRUHYLHZVRPHRI\RXULGHDVDQGEHKDYLRUV
,WLVWLPHWRJHWULGRIIVRPHFRJQLWLYHVWUHVVRUVZKLFKPD\
drive you to your limits.

“Being stuck” causes serious damage to
one’s health
7KH ³¿JKW RU ÀLJKW´ UHVSRQVH PRELOL]HV \RXU ERG\ 7KH
arousal of the sympathetic nervous system tonus activates
some physiological functions. The heart beats faster, respiraWLRQJHWVIDVWHUDQGVKDOORZHUEORRGSUHVVXUHULVHVDQGEORRG
is directed from the extremities and internal organs to the
muscles. On the other hand, the muscular tonus increases
to minimize the risk for ligament destruction, cortisone blood
levels and coagulation factors rise to accelerate healing procHVVHV LQ WKH FDVH RI RQH EHLQJ ZRXQGHG &KROHVWHURO DQG
WULJO\FHULGHVVWUHDPRXWLQWKHEORRGÀRZDVGRHQHUJ\VRXUFes. The body is entirely mobilized to tackle the immediate
danger.
,I\RXKDYHVXUYLYHGWKH¿UVWPRPHQWVRIWKHGDQJHUWKHQ
panic is not the best state to be in, thus the parasympathetic
branch of the A.N.S comes into play to restore physiological
systems to their regular functional status and hands over the
control to rational thinking and action again.
5HPHPEHU WKH GRJV RU FDWV RU ZLOG DQLPDOV LQ WKH PRYies? They may be completely relaxed and resting or grazing,

:KHQGDQJHUKDVSDVVHG\RXVKRXOGEHDEOHWRIHHOUHOD[HG
DJDLQNHHSLQJRQO\DPHPRU\RIWKHVWUHVV\RXKDYHXQGHUJRQH ZLWKRXW OHWWLQJ VWUHVV EHLQJ SHUPDQHQWO\ LPSULQWHG LQ
your body as “somatic memory” which is then conveyed as
DQXSVHWVWRPDFKWLJKWPXVFOHVWDFK\FDUGLDHWF
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but as soon as danger appears, they are instantly mobilized
IRUÀLJKW7KHVWUHVVIXOSUHVHQFHRIDQHQHP\DWKUHDWLQWKH
environment, activates their mechanisms and leads them to
UHVSRQGZLWKÀLJKW,WLVW\SLFDOWKDWZKHQGDQJHUSDVVHVWKH\
FRQWLQXH ZLWK WKHLU SUHYLRXV DFWLYLWLHV ZLWK WKH VDPH FDOPness. Stress mobilized them, they responded, and after the
extinction of the stressor returned to a state of calmness. This
LVWKHQRUPDOZD\VWUHVVSHUIRUPV7KLVLVLWVQRUPDODFWLRQ
DQGXVHIXOQHVV,WLVDQDXWRPDWLFPHFKDQLVPZLWKRXWZKLFK
RQHZRXOGQHHGPXFKPRUHWLPHLQRUGHUWRUHDFWZKLFKPD\
prove fatal.
:KHWKHU ¿JKW RU ÀLJKW SUHYDLOV LQ WKH RUJDQLVP GHSHQGV
on the gravity of the threatening situation the organism encounters.

7KHYDVWPDMRULW\RISHRSOHDGRSWWRZDUGVHYHQPLQRUVWUHVVRUVWKHVXUYLYDOUHVSRQVHDVLIWKH\ZHUHIDFLQJDJUHDWQDWXUDO GDQJHU DQG IXUWKHUPRUH UHPDLQ DQ[LRXV DQG XSVHW RYHU
these events for the entire day.
,Q WKLV ZD\ KRZHYHU WKH\ PRELOL]H WKHLU HQWLUH ERG\
chemistry and force their organism to operate for long periods
of time at its higher functional levels. The chemistry of the
body changes. The energy balance of the organism changes
to adapt to the stimuli received. For instance, cholesterol level
ULVHVDQGWULJO\FHULGHVDUHUHOHDVHGLQWKHEORRGÀRZKRZHYHU
the latter cannot easily be reabsorbed and are deposited on
YHVVHOZDOOVOHDGLQJWRDUWHULRVFOHURVLV7KLVHQFRXPEHUVWKH
KHDUWWRZRUNKDUGHULQRUGHUWRNHHSWKHEORRGÀRZVWHDG\

7KH IDFWRU XOWLPDWHO\ UHJXODWLQJ \RXU UHVSRQVHV DQG EHhavior is whether threat or stress has a real or imaginary hySRVWDVLV(DFKWLPHWKHODWWHUKDSSHQV\RXQHHGWREHGHVHQVLWL]HG IURP WKH FRJQLWLYH VWUHVVRU <RX QHHG WR UHWUDLQ KRZ
you deal with yourself.

70

Chapter 2

71

BIOFEEDBACK

How is anxiety and fear generated?

$Q[LHW\LVWKHSHFXOLDUXQEHDUDEOHLQWHUQDOGLVFRPIRUW G\VSKRULD  SURYRNHG E\ DQ LQGH¿QLWH LQWHUQDO WKUHDW 6LQFH WKLV
WKUHDWGRHVQRWKDYHVSHFL¿FK\SRVWDVLVWKHSHUVRQLVLQFDSDble of avoiding it and eventually gets exhausted.
(YHU\WLPH\RXVHQVHDQH[WHUQDOWKUHDWZKLFKDFWVDVD
VWUHVVRU \RX KDYH WKH RSSRUWXQLW\ WR UHVSRQG ZLWK ¿JKW RU
ÀLJKW+RZHYHULQWHUQDOWKUHDWLVFUHDWHGDQGVWHPVIURP\RXU
RZQSHUVRQDOSV\FKRPHQWDOIXQFWLRQVDQGSURFHVVHVZKLFK
LVWKHQDIDEULFDWHGWKUHDWRIFRJQLWLYHQDWXUHIURPZKLFK\RX
FDQ QHLWKHU HVFDSH QRU ¿JKW LI \RX DUH LJQRUDQW RI WKH UHTXLUHG¿JKWW\SHRUZLWKWKHÀLJKWW\SHEHFDXVH\RXFDQQRW
JHWDZD\IURP\RXUVHOI<RXUHQWDQJOHPHQWLQWKLVVLWXDWLRQLV
H[SHULHQFHGDVG\VSKRULDZKLFKLVGH¿QHGDVDQ[LHW\$Q[Lety is the unbearable discomfort ensuing from the effect of
cognitive stressors.
Anxiety generating factors are characterized by the stresVRUVZKLFKLQGXFHDQ[LHW\YLDWKHDERYHPHFKDQLVP,QRWKHU
ZRUGVDQ[LHW\LVXVXDOO\WKHSV\FKLFHTXLYDOHQWRIDFRJQLWLYH
stressor.

When anxiety becomes chronic and overwhelms the entire
SHUVRQDOLW\RIDQLQGLYLGXDODUDQJHRISV\FKRVRPDWLFV\PSWRPVDUHSURGXFHGZKLFKLVW\SLFDORIDQ[LHW\QHXURVLV
<RXJHWVWXFNLQDQDQ[LRXVVWDWHZKLFKLQWLPHZLOOGHYHOop into anxiety neurosis, mainly on account of the cognitive
SURFHVVHV ZKLFK HQWUDS DQG FRQ¿QH \RX 'LVHQWDQJOHPHQW
from the anxiety state may be attained via the biofeedback
WUDLQLQJ SURFHVVHV ZKLFK DLP DW UHHGXFDWLQJ \RX LQ RUGHU
WR FRSH ZLWK IDFWV WKURXJK QHZ FRJQLWLYH SURFHVVHV ZKLFK
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ZLOO SURYH PRUH EHQH¿FLDO DQG KRPHRVWDWLF IRU \RXU RYHUDOO
balance. Nature has foreseen that sympathetic arousal lasts
as long as the stressor and in succession gives priority to the
SDUDV\PSDWKHWLFDFWLYLW\LQRUGHUWRUHEDODQFHWKH³VHHVDZ´
EHWZHHQ WKH V\PSDWKHWLF DQG SDUDV\PSDWKHWLF EUDQFKHV
<RXUFRJQLWLYHLQWHUYHQWLRQLVZKDWJHWVLQWKHZD\RIWKLVQRUPDOIXQFWLRQVXEYHUWVWKHHTXLOLEULXPDQGOHWVWKH³VHHVDZ´
VN\URFNHWRUORZHUWRWKHJURXQGRQHRIWKHWZREUDQFKHVRI
the autonomic nervous system. Consequently, this generates
and adds anxiety.
Fear constitutes an emotional response, abrupt and sponWDQHRXV WRZDUGV DQ H[WHUQDO VSHFL¿F GDQJHU WDNLQJ WKH RUganism into a useful alarm-state that enables the familiar
¿JKWRUÀLJKWUHVSRQVH

It becomes evident that stress, anxiety and fear share certain common characteristics and have a common origin.
6WUHVV DQG IHDU DUH QDWXUDO FRQGLWLRQV ZKLFK PRELOL]H WKH
RUJDQLVPWRUHVSRQGWRDVSHFL¿FVWUHVVRUIROORZLQJWKHFODVVLF
SK\VLRORJLFDO¿JKWRUÀLJKWSDWK,IDVWUHVVRULVFDXVLQJIHDULW
LVFDOOHGSKRERJHQLF$Q[LHW\KRZHYHULVDQSDWKRORJLFW\SH
of response.

6WUHVVPRELOL]HVWKHRUJDQLVP)HDULVWKHHPRWLRQDOHTXLYDOHQW RI QDWXUDO VWUHVV ZKLFK DOVR FRQWULEXWHV LQ PRELOL]LQJ
WKHRUJDQLVP$Q[LHW\LVWKHSV\FKLFHTXLYDOHQWRIFRJQLWLYH
PHDQLQJQRWQDWXUDOVWUHVVZKLFKLISURORQJHGOHDGVLQLWLDOO\
WRSKRELFQHXURVLVDQGHYHQWXDOO\WRSV\FKRVLV

Stressogenic factors cause stress. Stress, through the symSDWKHWLFQHUYRXVV\VWHP³DURXVDO´EULQJVDERXWSK\VLRORJLFDO
response, and in parallel stimulates the emotional mechanisms
responsible for the emotion of fear. In succession, this adds
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WRLWVHPRWLRQDOSDUWLFLSDWLRQLQWKH¿JKWRUÀLJKWPHFKDQLVP
Stress and fear are natural reactions and do not cause pathoORJLFDOFRQGLWLRQVZKHQWKHGXUDWLRQLVQRUPDOWKDWLVDVORQJ
as the stressogenic or phobogenic factors occur.
:KHQ\RXFRPSUHKHQGFOHDUO\WKHPHFKDQLVPVZHKDYH
explained, assisted by repetition and multi-leveled explanaWLRQ\RXZLOOKDYHFRYHUHGKDOIWKHXQGHUVWDQGLQJRQ\RXUZD\
WRZDUGGHVHQVLWL]DWLRQDQGWKHDGRSWLRQRIW\SH%EHKDYLRU

Biofeedback and stress
%LRIHHGEDFN WUDLQLQJ¶V SXUSRVH LV WR KHOS \RX QRUPDOL]H
your responses to stress and avoid all the adverse effects. The
ELRIHHGEDFNSURFHVVIROORZVDVSHFL¿FSURWRFROWDNLQJLQWRDFcount the criteria determining the normality of a physiological
function.
7KHWKUHHFULWHULDGH¿QLQJQRUPDOIXQFWLRQLQJDUH
A. Duration
With the aid of biofeedback training you learn to release
WHQVLRQ DQG UHPDLQ FDOP ZKHQHYHU \RX HQFRXQWHU D VWUHVsogenic stimulus in your environment. You learn to respond
ZLWKWKHOHDVWSRVVLEOHLQWHQVLW\DQGKLJKHVWHI¿FLHQF\DQGWR
regain relaxation and balance immediately after the stimulus
H[WLQFWLRQ <RX UHWUDLQ \RXUVHOI WR DGRSW D QHZ YLHZ DQG EHKDYLRUZKLFKGHVSLWHEHLQJQDWXUDOLQKHUHQWHOHPHQWVRI\RXU
existence, have perhaps been forgotten or ignored.
Ǻ,QWHQVLW\
+RZTXLFNO\DQRUJDQLVPZLOOFROODSVHXQGHUWKHSUHVVXUH
RILQFUHDVLQJWHQVLRQGHSHQGVRQKRZRIWHQRQHLVH[SRVHGWR
HQYLURQPHQWDOVWLPXOLDVZHOODVRQKRZRQHUDSLGO\DQGHIfectively releases tension after each stimulus.
Biofeedback training aims to remind and re-teach you the
QRUPDO UHVSRQVH SDWK GHDOLQJ ZLWK VWUHVV 1RUPDO UHVSRQVH
LVLQVWLQFWLYHPDWHULDOSDUWRI\RXUJHQHVZKLFKKRZHYHUKDV
been forgotten and replaced by other more damaging responsHVZLWKLQ\RXUKRPHRVWDVLV
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Chapter 3

What is biofeedback
The de¿nition of biofeedback
Historical review and de¿nitions
Is biofeedback a common phenomenon?
Take the information and understand it
Is the information from objective or subjective
sources?
The feedback mechanism
The biofeedback devices
Before anything else understand yourself
Exploit the information
Is biofeedback meant for me?
What should I learn?
How long will it take?
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7KHGH¿QLWLRQRIELRIHHGEDFN
This book set an enormous challenge for me. I had to
present in the most simple and comprehensible manner for
HYHU\ERG\DOOWKDW,KDGOHDUQHGDQGUHVHDUFKHG,EDODQFHG
RQWKHHGJHWU\LQJWRWUDQVODWHWKHPHGLFDOWHUPLQRORJ\LQWR
FROORTXLDOODQJXDJHDQGLOOXVWUDWHLVVXHVYLYLGO\QRQHWKHOHVV
SUHVHUYLQJ WKHLU VFLHQWL¿F QDWXUH (DFK WLPH , HQFRXQWHUHG
VXFKGLI¿FXOWWHUUDLQ,UHVRUWHGWRQDUUDWLRQ,OHWQDWXUHLWVHOI
narrate and explain the notions employing real incidents of
RXUHYHU\GD\DFWLYLWLHV%HVLGHV,OLNHWKHUHVWRI\RXXVH
biofeedback daily; although some of you have not yet realized it. Let’s peek into some moments from the life of a
young woman in her forties and let this picture of reality
teach and explain.
7RGD\&KULVWLQHWKHVWDURIRXUVWRU\ZRNHXSLQDJUHDW
PRRG,WLVWKH¿UVWPRUQLQJDIWHUPDQ\KDUGZRUNLQJPRQWKV
that she has decided to have some fun. She woke up around
WHQ DOWKRXJK VKH KDG JRQH WR EHG HDUO\ WKH QLJKW EHIRUH
6KH KDG MXVW ¿QLVKHG DQG KDQGHG LQ D GLI¿FXOW MRE DVVLJQment to the construction company she works for. Now she
had twenty vacation days and she wanted to give an exceptional gift to herself. She hadn’t decided what it would
be. She had a shower and felt invigorated from the cool
water. Then she pulled back her hair. Wearing her bathrobe
she passed in front of the big bathroom mirror and took a
glance. Suddenly she froze. With her eyes wide open she
VWDUWHGPRYLQJVORZO\WRWKHPLUURUDVLIWU\LQJWRSUREHLQWR
WKLV SLFWXUH WKDW ¿OOHG KHU ZLWK TXHVWLRQV DQG DQ[LHW\ +HU
IDFH FORVH DJDLQVW WKH PLUURU VKH WRXFKHG KHU IRUHKHDG
GULYLQJKHU¿QJHUWLSVDORQJIURZQZULQNOHV
³0\JRVK´VKHZKLVSHUHG³KRZGLG,JHWOLNHWKLV"´6KH
WXUQHGKHUULJKWFKHHNVORZO\WRZDUGWKHPLUURUWXUQLQJKHU
H\HVDORQJXQZLOOLQJWRPLVVDQ\WKLQJIURPWKLVSLFWXUHWKDW
¿OOHGKHUZLWKVXFKGLVDSSRLQWPHQW
³0\JRVK´VKHZHQWRQ³0\IDFHLVIXOORIUHGEORWFKHV
VSRWVDQGZLGHSRUHV,GLGQ¶WNQRZP\VNLQORRNHGVRROG´
6KH WKHQ WXUQHG WR WKH RWKHU FKHHN UDLVHG KHU KHDG DQG
WRXFKHGWKHPLUURUZLWKKHUFKLQDOZD\VORRNLQJRXWRIWKH
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FRUQHU RI KHU H\H VKH IRFXVHG DJDLQ ZLWK XQTXHQFKDEOH
WKLUVWRQKHUUHÀHFWLRQQRWLQWKHOHDVWDSOHDVDQWVLJKWIRU
her eyes.
6KHVDZWUDFHGRQKHUIDFHWKHVLJQVRIZHDUDQGWHDU
ZKLFKUHPLQGHGKHURIKHUDJH)RUW\LVK³+RZWKHKHOOGLG
, HYHU OHW P\VHOI ORRN OLNH WKLV"´ VKH PXUPXUHG 7KHQ VKH
GHWDFKHG KHU IDFH IURP WKH PLUURU VKH OHW KHU KDQGV GURS
KHDY\DQGZKLVSHUHGZLWKSLW\WRKHUUHÀHFWLRQ³2IFRXUVH
ZKDWGLG\RXH[SHFW"+RZFRXOG\RXQRWHQGXSORRNLQJOLNH
WKLV DIWHU DEDQGRQLQJ \RXUVHOI IRU VR ORQJ FDULQJ RQO\ IRU
\RXUMRE"3URIHVVLRQDOVXFFHVVKDVDSULFHODG\´
She took a deep breath. She had just decided what
present she would give to herself. She pushed back her
VKRXOGHUVUDLVHGKHUKHDGORRNHGDWKHULPDJHDQGVDLGLQ
DGHFLVLYHWRQH³*LUO,¶OOPDNH\RXDGROODJDLQDV\RXZHUH
EHIRUHDQGDV\RXGHVHUYHWREHQRZ´
She spent the next hour on the phone looking for the
best beauty salon getting information from her friends and
DFTXDLQWDQFHV$IWHU RQO\ WKUHH GD\V VKH KDG VWDUWHG WKH
¿UVWODVHUWUHDWPHQWV0HDQZKLOHVKHDYRLGHGORRNLQJLQWR
WKHPLUURUDIUDLGWKDWWKHUHZRXOGEHVRPHUHGQHVVVZHOOing and exfoliation.
She waited for three more days and then she stood in
front of the mirror again; her palms covering her eyes. She
stood with pride and started drawing slowly and steadily her
hands before her eyes. She opened her eyes widely and
JD]HGDWWKHPLUURUZLWKVHOIFRQ¿GHQFH$EURDGVPLOHFRYHUHGKHUIDFHDQGDIWHUDORRNRIVXUSULVHDORRNRIVDWLVIDFtion followed. Standing loftily before the mirror and gazing at
KHU LPDJH VKH DGGUHVVHG KHUVHOI WULXPSKDQWO\ ³, WROG \RX
GDUOLQJWKDW,ZRXOGWXUQ\RXLQWRDGROO´7KHQVKHIURZQHG
D OLWWOH D VXEWOH H[SUHVVLRQ RI ZRUU\ VKH OHDQHG FORVHU WR
WKHPLUURU6KHWRXFKHGKHUVNLQDJDLQKHU¿QJHUWLSVSDVVLQJRYHUWKHDOPRVWZLSHGRXWZULQNOHVIHHOLQJWKHVNLQWKDW
ZDVQRZ¿UPHUDQGUHMXYHQDWHG³6RPHMREPXVWEHGRQH
here and I still need some help on this area. But I’ll make
\RXDGROOEDE\´VKHDGGHGDQGOHIWWKHPLUURU
The next days were dedicated again to working with herself. She worked in cooperation with the consultants she
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KDG VHOHFWHG WR KHOS EULQJ KHU IDFH WKH GHVLUHG FKDQJHV
WR PDNH KHU SUHWWLHU PRUH GHVLUDEOH PRUH OLNH D ZRPDQ
%HVLGHVWKHPRRGVKHZDVH[SHULHQFLQJZDVQRWLUUHOHYDQW
WRWKHGHVLUHWKDWVKHKDGEHHQIHHOLQJWKHODVWPRQWKVVKH
wanted to fall in love and enjoy the emotions she had pushed
aside during the past years in favor of her career.
+HU ODVW LQTXLVLWLYH YLVLW WR WKH PLUURU ¿OOHG KHU ZLWK VDWisfaction. She had fabulous results and felt she had completed this gift to herself.
7KH QH[W PRUQLQJ ZH ¿QG KHU VLWWLQJ DPRQJ KHU IULHQGV
in a fashionable coffee shop. They were all expressing adPLUDWLRQDQGJHQXLQHVXUSULVHIRUWKHDHVWKHWLFUHVXOW1RZ
they could understand her disappearance the past fortnight.
Among her friends was a physician engaged in writing his
ODWHVWERRN:KHQWKH\DVNHGKHUZK\VKHGLGLWVKHVWDUWHG
WHOOLQJKHUVWRU\DJXVKLQJQDUUDWLRQ³<RXFDQ¶WSRVVLEO\LPagine the shock I had when I suddenly saw my face looking
abandoned and a mess. I was so shocked that I thought:
+RZRQHDUWKGLG,HQGXSOLNHWKLV",VWKHUHDZD\,FDQ¿[
P\IDFH",ZDVDOPRVWGLVKHDUWHQHGEXW,GHFLGHGWR¿JKWLW
$QGKHUH,DP´
+HUIULHQGWKHGRFWRUVHHPHGDEVRUEHGLQWKHZD\VKH
described the whole procedure with herself and the mirror.
+HVWDUWHGDVNLQJKHUTXHVWLRQVDVLIKHZHUHDSV\FKRDQDO\VW ³$QG ZKDW GLG \RX VHH WKDW PRPHQW« $QG ZKDW GLG
\RXIHHOQH[W«ZKDWPDGH\RXGHFLGH«$QGZKDWZDVWKH
PLUURU¶VUROHLQWKDW«$QGKRZPXFKGLGWKHUHÀHFWLRQIURP
WKHPLUURUKHOS\RXUHDFKWKH¿QDORXWFRPH«$QGKRZGLG
this information affect your communication with your speFLDOLVWV«´6KHEURNHLQWRFU\VWDOFOHDUODXJKWHU
³$P,DQLQWHUHVWLQJVXEMHFWIRUSV\FKRDQDO\VLV6SLUR"´
she asked him.
³:H DUH DOO JUHDW VXEMHFWV IRU SV\FKRDQDO\VLV´ KH UHVSRQGHG LQ D FDOP DQG DVVXUHG VPLOH ³%XW QRZ WKH WUHDW
LVIRUPHEHFDXVH\RXMXVWJDYHPHWKHVROXWLRQRQKRZWR
make clear to my readers the process of biofeedback. And
DV\RXXQGHUVWDQG,IHHOMXVWDVKDSS\DV\RXIHOWZLWK\RXU
VXFFHVV´
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6KHWRRNWKHEDLWDQGDVNHGIURZQLQJZLWKKHUH\HV³:KDW
LVELRIHHGEDFN"´
³,ZLOOWHOO\RXLQWKHVDPHVLPSOHWHUPVDV,ZLOOH[SODLQLW
LQP\ERRN´DQVZHUHGWKHGRFWRUDQGKHFRQWLQXHG³\RX
REVHUYHG\RXUVHOILQWKHPLUURUULJKW"´
³<HV´VKHQRGGHG
³$V\RXZHUHVHDUFKLQJIRUÀDZVRQ\RXUIDFH\RXZHUH
FRQVWDQWO\ZDWFKLQJWKHPLUURULVWKDWFRUUHFW"´
³3UHFLVHO\´VKHDQVZHUHG
³6R\RXXVHGWKHPLUURUDVDWRROLQRUGHUWRJHWLQIRUPDtion relative to the functional condition of one of your orJDQVQDPHO\\RXUVNLQ´
³<HVWKDWLVWKHFDVH´VKHVDLG
³7KHQ \RX XVHG WKH LQIRUPDWLRQ WKDW \RX WRRN IURP WKH
PLUURULQRUGHUWRIRUPWKHSLFWXUHWKDWVKRFNHG\RX´
³<HV´VKHUHSOLHG
³'LGQ¶W WKDW VKRFN \RX" 'LGQ¶W LW VWUHVV \RX"´ KH DVNHG
her.
³<HV RI FRXUVH´ VKH DJUHHG ³0\ NQHHV IHOW ZHDN , DOPRVWIDLQWHG´
³<RX PHDQ \RX EHFRPH VWUHVVHG WRR"´ KH DVNHG LQ DQ
LQTXLVLWLYHWRQH
³<HV´VKHVDLGDQGZHQWRQ³,W¶VQRWDVPDOOWKLQJWRVHH
\RXUIDFHORRNOLNH\RXNQRZZKDWDPHVV´
³$QGZKDWGLG\RXGRQH[W"´DVNHG6SLUR
³,GHFLGHG,KDGWR¿JKWLWEHFDXVH,RZHGWKLVPXFKWR
P\VHOI´DQVZHUHG&KULVWLQH
³<RXPHDQ\RXFKRVHWR¿JKWLQVWHDGRIÀLJKW´
³:HOOZKDWHOVHFRXOG,GR"´VKHDVNHGZLWKLQWHUHVW
³$QRWKHU ZRPDQ LQ \RXU SODFH FRXOG KDYH FKRVHQ ÀLJKW
LQVWHDG 0HDQLQJ VKH FRXOG KDYH JLYHQ XS HYHQ PRUH RQ
KHUVHOIDQGIDOOHQLQWRDVWDWHRIGHSUHVVLRQ´
³2KQRQRWPHGDUOLQJLW¶VQRWP\VW\OH,XVXDOO\¿JKW
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%XWZKDWLVWKHFRQFOXVLRQ\RXGUDZIURPDOOWKLV"´
³7KDW,VKRXOGSUHVHQWDELRIHHGEDFNH[DPSOHLQP\ERRN
H[DFWO\WKHZD\\RXQDUUDWHGLWWRPH´
³%XWZKDWGR,KDYHWRGRZLWKELRIHHGEDFNGHDU"´DVNHG
Christine smiling with curiosity.
³<RXOLNHWKHUHVWRIXVGRHYHU\GD\H[SHULHQFHGWKURXJK
DELRIHHGEDFNSURFHVVLQWKHPRVWVLPSOHQDWXUDODQGRUGLQDU\PDQQHU<RXVLPSO\GLGQ¶WNQRZLWZDVELRIHHGEDFN
\RXGLGQRWLGHQWLI\ZLWKLW´
³&RPHRQWHOOPHPRUH,W¶VJHWWLQJYHU\LQWHUHVWLQJ([SODLQPRUHWRPH´
³,W LV TXLWH VLPSOH´ 6SLUR ZHQW RQ ³:KLOH \RX ZHUH REVHUYLQJ \RXUVHOI LQ WKH PLUURU \RX ZHUH SHUIRUPLQJ D ELRORJLFIXQFWLRQ6LPXOWDQHRXVO\\RXZHUHXVLQJWKHPLUURUDV
an instrument to collect information about yourself and your
biologic function. This means that you were taking feedEDFN DQG \RX ZHUH IHHGLQJ LQIRUPDWLRQ EDFN WR \RXUVHOI
<RXVHQW\RXULPDJHWRWKHPLUURUDQGLWIHGEDFNLQIRUPDWLRQ
DERXWWKHFRQGLWLRQRI\RXULPDJH7KHUHIRUHWKHPLUURUZDV
playing the role of a biofeedback device.
<RX RQ WKH RWKHU KDQG XVHG WKH IHHGEDFN LQIRUPDWLRQ
IURPWKHPLUURUWRFRPSOHWH\RXUSLFWXUHLQRUGHUWRPDNHXS
your mind and change it.
7KXVWKHPLUURUZLWKWKHIHHGEDFNLWRIIHUHG\RXLQIRUPDWLRQIHHGEDFNDVVLVWHG\RXLQVHHLQJKRZPXFK\RXKDG
neglected yourself and deciding that you had to do something to correct it.
,I\RXGLGQ¶WKDYHDPLUURUFRXOGWKLVLQIRUPDWLRQDOIHHGEDFN SURFHVV ZLWK UHJDUGV WR \RXU VNLQ VWDWH KDYH WDNHQ
SODFH"´
³'H¿QLWHO\QRW´VKHUHSOLHGZLWKFHUWDLQW\
³7KDW¶VKRZDVLPSOHWRROOLNHDPLUURUEHFRPHVFDSDEOH
DIWHUJHWWLQJWKHSLFWXUHRI\RXUELRORJLFIXQFWLRQLQWUDQVPLWWLQJ EDFN WR \RX WR JLYH \RX IHHGEDFN ZLWK GDWD UHODWLYH
WR\RXUFRQGLWLRQ,QVXFFHVVLRQDIWHUWKLVHODERUDWLRQ\RX
GHFLGHGWRSURFHHGWRFRUUHFWLYHHQHUJLHVWRUHPHG\\RXU
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VNLQGDPDJH7KHQRQFHDJDLQ\RXXVHGWKHPLUURUWRVHH
WKHUHVXOWV\RXGUHZIHHGEDFNDJDLQRQWKHRXWFRPHRIWKH
HVWKHWLF LQWHUYHQWLRQ DQG GHFLGHG RQ IXUWKHU UHVWRULQJ DFWLRQ7KLVHQWLUHSURFHVVZKHUH\RXGR%,2DQG\RXUPLUURU
SOD\LQJ WKH UROH RI WKH ELRIHHGEDFN LQVWUXPHQW VHQGV WKH
LQIRUPDWLRQEDFNWR\RX)(('6%$&.LQIRUPDWLRQUHODWLQJ
WR\RXU%,2ZKLFK\RXH[SORLWDQGXWLOL]HLQRUGHUWRDWWDLQ
FKDQJHVWKDWVXSSRUW\RXUKRPHRVWDVLV7KLVLVVFLHQWL¿FDOO\
FDOOHG%,2)(('%$&.'RQ¶W\RXIHHOEHWWHUQRZ"
³2KVXUH,IHHOJUHDW´
³7KHUHIRUH\RXLQGHHGXWLOL]HGWKHLQIRUPDWLRQWKHIHHGEDFN SURYLGHG E\ WKH PLUURU WR UHJDLQ \RXU KRPHRVWDVLV
This whole process is called biofeedback. It is a simple eveU\GD\SURFHVVRQHRIZKLFKZHDOOSHUIRUPLQPDQ\SKDVHV
RIRXUGDLO\OLIH$Q\ZD\DOOWKLVWLPH,ZDV³KDYLQJ´ELRIHHGEDFNZLWK\RX´HQGHG6SLUR
³+H\,KRSH\RXGLGQ¶WJHWPHSUHJQDQW´&KULVWLQHWHDVHG
him and burst into laughter.
³7KDW¶VQRWLPSRVVLEOH´DQVZHUHG6SLUR³QRZ\RXPLJKW
impregnate this idea to gain more consciousness of your
IXQFWLRQV DQG WKH ELRIHHGEDFN PHWKRG ZKLFK FRXOG PDNH
\RX IHHO HYHQ EHWWHU EHFDXVH LW ZRXOG LQWHUYHQH DHVWKHWLFDOO\QRWRQO\LQWKHVRPDWLFOHYHODVLQ\RXUFDVHEXWDOVR
in the psychomental level where perhaps we need it the
PRVW´
The rest of the group were following the discussion with
DJUHDWVLOHQWLQWHUHVW7KHQVRPHRQHVDLG³:HZDQW\RXWR
WHOOXVPRUHDERXWLW,WVRXQGVSUHWW\LQWHUHVWLQJ´
 ³:HOO \RX¶OO UHDG DERXW LW LQ P\ QHZ ERRN RQ ELRIHHGEDFN´UHSOLHGWKHGRFWRU
ȉKHQ WKH GLVFXVVLRQ FKDQJHG WR DQRWKHU VXEMHFW DQG
ZKHQWKH\SDUWHGWKHGRFWRUOHIWIXOORIHQWKXVLDVP+HKDG
IRXQGWKHVROXWLRQKHKDGEHHQVHHNLQJ+HKDGIRXQGWKH
way to present the concept of biofeedback in his book in the
PRVWVLPSOHRUGLQDU\DQGIDPLOLDUPDQQHUIRUDOO
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+LVWRULFDOUHYLHZDQGGH¿QLWLRQV

The science of biofeedback was born seventy years ago. Its
roots stretch into the SrinciSOes of Oearning and into the ¿eOds
of experimental psychology and neurology.

/RQJDJREHIRUHLWZDVHVWDEOLVKHGDVDQRUJDQL]HGVFLHQFH YDULRXV VFLHQWLVWV KDG EHJXQ WR VWXG\ WKH VROLWDULO\
interaction between bodily and psychological functions. In
WKH¶V/XLJL*DOYDQLKDGDOUHDG\¿JXUHGRXWWKHLPSRUtant role electric energy played within muscle movement.
+HSURYHGZLWKKLVH[SHULPHQWVWKDWHYHU\PXVFXODUFRQtraction is accompanied by an electric change of muscular
DFWLYLW\ZKLFKFDQWKHQEHWUDFHGE\DGHYLFHVWXGLHGDQG
recorded.
,QWKH,WDOLDQFULPLQRORJLVW&HVDUH/RPEURVRVWDUWed measuring the blood pressure of suspects interrogated
E\ WKH SROLFH +H ZDV WKH ¿UVW RQH WR VXJJHVW WKDW EORRG
pressure monitoring could prove useful in interpreting the
psychological processes taking place in a person.
,Q  (GPXQG -DFREVRQ XVHG DQ HOHFWURP\RJUDSK
to investigate the objective effect of progressive release
of chronic accumulated muscular tension upon the level of
muscle activity.
6\VWHPDWLF UHVHDUFK LQ WKH ¿HOG RI ELRIHHGEDFN FRPmenced in the research laboratories in the mid 1930’s.
$URXQGǼ*UHHQ+'.LPPHO1HDO0LOOHUDQG'DYLG
6KDSLURZHUHDPRQJWKH¿UVWSV\FKRORJLVWVZKRWUHDWHGWKH
issue systematically. Biofeedback was initially used to explore animal and human capacity to control the progress
RIFHUWDLQIXQFWLRQVRIWKHRUJDQLVPIXQFWLRQVZKLFKXSWR
that time were considered not to be placed under volunWDU\ FRQWURO 7KH SUHYDLOLQJ RSLQLRQ DW WKDW WLPH ZDV WKDW
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IRULQVWDQFHJDVWURLQWHVWLQDOFDUGLDFDQGWKHUPRUHJXODWRU\IXQFWLRQVZHUHWRWDOO\LQYROXQWDU\7KRVHHDUO\SLRQHHUV
hypothesized that if man could gain voluntary control over
WKHVH IXQFWLRQV DV ZHOO DV RWKHUV LW ZRXOG RSHQ WUHPHQdous horizons for the treatment of several diseases. Those
pioneers suggested that a person could learn to exert direct control over vasoconstriction (vessel constriction) and
prove helpful in the treatment of vasomotor-type migraines.
The continuous increase of biofeedback’s applications in the
FRQWURORIPDQ\SK\VLRORJLFDOIXQFWLRQVHYHQWXDOO\OHGWRWKH
successful curative interventions in numerous disorders.
The term biofeedback is relatively new in medical science
and means a way of providing the organism with information
relating to a biologic signal that the organism has generated. The term feedback in mechanistic systems indicates a
mechanism which receives information on the operation of
DPHFKDQLVWLFV\VWHPWKHQIHHGVEDFNWKLVV\VWHPZLWKLQIRUPDWLRQDQGXVXDOO\DOVRJLYHVDQRUGHU)RUH[DPSOHD
system of this type is the organ measuring the temperature
of the car radiator. It constantly receives information about
this modality and as soon as the measurement exceeds a
FHUWDLQOLPLWLWRUGHUVWKHWKHUPRVWDWWRRSHQDQGFLUFXODWH
the refrigerant in the system. This means that it receives
feedback from the environment of the car and gives instructions according to its pre-set regulations.
6LPLODUO\WKHWHUPIHHGEDFNLVXVHGZKHQZHGLVFXVVKXPDQRUJDQLFV\VWHPVRUPRGHUQURERWLFV\VWHPVZKLFK³GXSOLFDWH´KXPDQIXQFWLRQV+RZHYHULQWKLVFDVHLQIRUPDWLRQ
IHHGEDFN GRHV QRW LPSO\ D W\SLFDO GLUHFW RUGHU EXW WKH DOteration of a function through voluntary behavioral change.
7KH WHUP ³IHHGEDFN´ ZDV LQYHQWHG E\ D PDWKHPDWLFLDQ
1RUEHUW :HLQHU ZKR GH¿QHG LW DV ³D FRQWURO PHWKRG RI D
system achieved by re-entering to the system the results
RU RXWFRPH RI LWV SUHYLRXV SHUIRUPDQFH´ ǺLUN   7KH
physiological information fed back can either be realized or
QRW,QHLWKHUFDVHLWLVLQIRUPDWLRQIHGEDFNWRWKHV\VWHP
1HDO0LOOHURQHRIWKHVFLHQWLVWVZHPHQWLRQHGSUHYLRXVO\LQVWUXPHQWDOLQWKHGHYHORSPHQWRIELRIHHGEDFNJLYHVD
GHVFULSWLYHGH¿QLWLRQ
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“Biofeedback is the use of modern devices to provide a person Zith better moment to moment ÀoZ of information reJarding certain physiological functions which, notwithstanding
being under the control of the nervous system, was not until
recently easily or at all perceived. In servo-systems terminology this information is called feedback. However, when this
information refers to biological functions it is called biofeedback”.

ȉKHUH DUH PDQ\ GH¿QLWLRQV DQG GHVFULSWLRQV RI ELRIHHGEDFN 7KRVH WKDW GH¿QH ELRIHHGEDFN ZLWK UHVSHFW WR WKH
SURFHVVDGRSWHGDQGWKRVHWKDWGH¿QHLWEDVHGRQWKHSXUsued goal.
In connection to its modus operandi biofeedback could
be described as follows:
 6ZDUW]  %HDWW\ LQ  GH¿QHG ³%LRIHHGEDFN LV D
term recently invented which refers to a group of experiPHQWDOSURFHVVHVZKHUHH[WHUQDOVWLPXOXVLVXVHGWRVXSSO\
WKHRUJDQLVPZLWKLQGLFDWLRQVRUDSLFWXUHRIWKHFRQGLWLRQ
of a bodily function. This entire process usually takes place
during the effort to obtain changes in the measured paramHWHURIWKHPRQLWRUHGIXQFWLRQ´
*DDUGHU 0RQWJRPHU\LQVSHFL¿HG³7KHWHUP
biofeedback is mainly used to describe a process. A more
accurate term would be external psychophysiological feedEDFN´
ȀDPL\DLQVDLGWKLVDERXWELRIHHGEDFNDSSOLFDWLRQ³,QLWLDOO\WKHSK\VLRORJLFDOIXQFWLRQZHZLVKWRFRQWURO
PXVW EH PRQLWRUHG ZLWK JUHDW SUHFLVLRQ VR WKDW WKH RFFXUring changes can be followed moment to moment. The alWHUDWLRQVRIWKHSV\FKRSK\VLRORJLFDOPRGDOLWLHVPXVWUHÀHFW
directly upon the trainee who endeavours to bring this function under his control. The person must learn how to affect
WKHSK\VLRORJLFDOFKDQJHVKHPRQLWRUV´
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:LWKUHJDUGWRWKHSXUVXHGREMHFWLYHVELRIHHGEDFNFRXOG
EHGH¿QHGLQWKHIROORZLQJWHUPV
5D\5DF]\QVNL5RJHUV .LPEDOOLQGH¿QHG

“The basic and primary goal of biofeedback is to promote
and support the self-control of the individual over its physiological functions”.

%URZQLQGH¿QHG³%LRIHHGEDFNLVWKHSURFHVVRU
WHFKQLTXHYLDZKLFKRQHOHDUQVWRYROXQWDULO\DQGDXWRPDWLFDOO\
FRQWUROWKHUHÀH[HVRIWKHVRPDWLFIXQFWLRQVKHZLVKHVWRUHJXODWH´
*UHHQLQGH¿QHG

“Biofeedback training is a tool assisting a person to learn
to exert psychosomatic self-regulation”.

/HW¶VVHHVRPHPRUHJHQHUDOGH¿QLWLRQV
%LUNLQGH¿QHG³$VELRIHHGEDFNFDQEHGH¿QHGDV
DPHWKRGHPSOR\LQJGHYLFHVXVXDOO\HOHFWURQLFZKLFKGHWHFW
DQGHQKDQFHERGLO\IXQFWLRQVLQVXFKDPDQQHUWKDWGHHSHU
LQIRUPDWLRQUHJDUGLQJWKHVHIXQFWLRQVXVXDOO\XQDYDLODEOHFRQVFLRXVO\EHFRPHDFFHVVLEOHWRWKHWUDLQHHDQGDUHIHGEDFNWR
KLPLQWKHIRUPRIDUHDGLQJ´
+DVVHWWLQGH¿QHG

“Biofeedback is the process during which the trainee becomes aware of the subtle changes in one’s physiological
functions, aiming at realizing the underlying mechanism and
bringing them under voluntary control”.
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%DVPDMLDQLQVWDWHG³%LRIHHGEDFNFDQEHGH¿QHG
DVWKHWHFKQLTXHXVXDOO\HPSOR\LQJHOHFWURQLFHTXLSPHQWWR
reveal to a person some of the physiological or pathological
incidents taking place inside him. The revelation takes the
IRUPRIDXGLRRUYLVXDOVLJQDOVHPLWWHGE\WKHGHYLFHVHQDEOLQJ D SHUVRQ WR KDQGOH WKHVH LQFLGHQWV ZKLFK ZLWKRXW WKH
mechanical aid would remain imperceptible. Learning how to
handle them is achieved by elaboration of the signals proGXFHGE\WKHGHYLFHV´
6FKZDUW] )HKQLLQGH¿QHG³%LRIHHGEDFNXVHV
sensitive electric or electro-mechanic devices in order to
PHDVXUHSURFHVVDQGIHHGEDFNWKHRQJRLQJDFWLYLW\RIYDULous bodily functions which a person usually ignores. Through
this procedure the patient or trainee has an opportunity to
DOWHUKLVVRPDWLFIXQFWLRQVRUJDLQEHQH¿FLDOFRQWURO´
&RQFOXVLYHO\P\GH¿QLWLRQIRUELRIHHGEDFNLQFOXGHV

%LRIHHGEDFN LV D VFLHQWL¿F WHFKQLFDO SURFHGXUH DLPLQJ WR
train you to desensitize from stress and anxiety inducing factors and to gain control over certain functions of your body,
so that you can develop your inherent potential or become
released from health problems; and all this in a manner absolutely controlled by yourself and your goals.
Or more descriptively:
Once you become cognizant, with the aid of a device, of an
internal function of your body of which you had been unaware
of up to that moment, you get the chance to learn how to control and modify this function to a great extent with the purpose
of reaching optimal competence and performance both at internal homeostasis and external activity. This entire process
is called biofeedback.
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Is biofeedback a common phenomenon?
,I\RXORRNDW\RXUGDLO\OLIH\RXZLOO¿QGWKDWELRIHHGEDFNLV
a phenomenon taking place much more often that you could
KDYHLPDJLQHG<RXZLOOGLVFRYHUWKDWLWLVGLUHFWO\LQWHUZRYHQ
with the evolution of mankind.
,WLVDSKHQRPHQRQDPHFKDQLVPWKURXJKZKLFKPRVWRI
the functions of the organism are performed. The largest part
of your endocrine functions is executed and controlled by the
organism via feedback; information relative to the level and
action of hormones traveling from the periphery to the endocrine glands.
A fundamental tool of biofeedback is the cognitive process which is accomplished through accurate feedback on the
RXWFRPHRI\RXU%,2HIIRUWVWKURXJKDOO\RXUVHQVHV
$V DQ HYROYLQJ KXPDQ EHLQJ WKURXJK ELRIHHGEDFN \RX
WDNH IURP WKH LQFLGHQWV FRPSRVLQJ \RXU HYHU\GD\ OLIH WKH
material upon which you will rely on with the implementation
of your future actions.
$FFRUGLQJ WR FRJQLWLYH WKHRU\ ELRIHHGEDFN FRQVWLWXWHV D
W\SH RI RSHUDQW RI D FRQGLWLRQHG FRJQWLYH SURFHVV WKURXJK
QHXURPXVFXODUDQGDXWRQRPLFDFWLYLW\$VDFRJQWLYHSURFHVV
LWLVDSSOLHGDQGDIIHFWV\RXUHQWLUHOHDUQLQJDFWLYLW\PHDQLQJ
OLIHORQJ $FFRUGLQJ WR F\EHUQHWLFV ELRIHHGEDFN VLJQDOV DUH
sources of information participating in the completion of an
external feedback loop towards the center which carries inIRUPDWLRQRIYLWDOVLJQL¿FDQFH
The regulation or control of physiological functions is atWDLQDEOHEHFDXVHZKHQ\RXDUHDOHUW\RXLQWDNHLQIRUPDWLRQ
relative to your physiological condition in a resting state or
DQ[LHW\HYHU\PRPHQWRI\RXUOLIH)URPWKHDVSHFWRIVWUHVV
PDQDJHPHQWELRIHHGEDFNLVRQHRIWKHQXPHURXVQRQJXLGHGWHFKQLTXHVWKDWFRQWULEXWHWRWKHDFKLHYHQWRI\RXUJRDOWR
LPSURYH\RXUDELOLWLHVDQGVXUPRXQWVWUHVV&RQVHTXHQWO\LW
LVDSURFHVVUHLWHUDWHGDVRIWHQDVVWUHVV+RZHYHUZHPXVW
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point out that it is a natural process which occurs automatiFDOO\ EH\RQG FRQVFLRXV FRQWURO ,Q WKLV FDVH \RX PLVV WKH
RSSRUWXQLW\WRFRQVFLRXVO\HODERUDWHWKHVLJQDOVDQGEHQH¿W
from the process.
Through biofeedback applications this automatic process
EHFRPHVFRQVFLRXVDQGFRQWUROOHG<RXJHWWREHLQFKDUJH
DQGGLUHFWLWSXUVXLQJHLWKHUFXUHRUVHOIUHJXODWLRQ

Take the information and understand it
Let’s see how all this is interpreted in terms of action:
:KHQ \RX SHUIRUP D ELRORJLF DFWLRQ \RX SDUWLFLSDWH LQ WKH
¿UVWSDUWRIWKHIXQFWLRQFDOOHGELRIHHGEDFN<RX³PDNHELR´
1RZZKHQ\RXUHFHLYHWKHLQIRUPDWLRQUHODWHGWRWKHELRORJLFDOIXQFWLRQ\RXSHUIRUPHG\RXSDUWLFLSDWHLQWKHVHFRQGSDUW
RIELRIHHGEDFNWKDWLVWKH³IHHGEDFN´
Let’s change our original story a little and imagine a man
VWDQGLQJLQIURQWRIDPLUURUDQGZDWFKLQJKLPVHOI+HPRYHV
ZDWFKHVKLPVHOIVWUHWFKHVKLVVNLQPDNHVIDFHVVHDUFKHV
for blemishes or marks on his face and generally acts biologiFDOO\+HPDNHV%,2$WWKHVDPHWLPHZLWKWKHKHOSRIWKH
PLUURUKHKDVDGLUHFWSHUFHSWLRQRIKLVELRORJLFDFWLRQVGXH
WR IHHGEDFN IURP WKH UHÀHFWLRQ RI KLV ELRORJLF DFWLRQ RI WKH
PLUURU 7KHUHIRUH WKLV SHUVRQ GRHV %,2 PHDQLQJ D ELRORJLF IXQFWLRQ DQG JHWV )(('%$&. PHDQLQJ LQIRUPDWLRQ DQG
messages in connection to this biologic action through his
PLUURU+HJHWVLQIRUPDWLRQDERXWWKHQXPEHURIKLVZULQNOHV
RU EOHPLVKHV KLV VNLQ WH[WXUH KLV H\HODVKHV DQG H\HEURZ
FRQGLWLRQHWF
This complex process when you get information relative to
\RXUELRORJLFDFWLRQYLDDQREMHFWGHYLFHRULQVWUXPHQWOLNH
WKH PLUURU RU HYHQ WKURXJK WKH EHKDYLRU RI SHUVRQV LQ \RXU
HQYLURQPHQWLWLVFOHDUO\DELRIHHGEDFNIXQFWLRQ
$V\RXXQGHUVWDQGELRIHHGEDFNLVDIXQFWLRQWDNLQJSODFH
in many instances in our life.
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When a mother tells her crying child who asks persistently
for a toy: “How ugly you look when you sulk and cry!”, she applies biofeedback to her child. The kid does BIO, namely cries
and his mother provides the child with information upon his
condition by saying: “You look ugly when you sulk and cry!”.
She gives FEEDBACK supplying the child with information relating to his biologic action.
When a business manager rushes into the meeting room
XQVKDYHQLQDVORYHQO\DSSHDUDQFHHYHU\RQHORRNVDWKLP
DQG VRPH UHDFWLRQV DUH VPLOHV IURZQV DQG ¿QDOO\ H[SUHVsions of rejection from his associates. This information or
IHHGEDFNIURPKLVHQYLURQPHQWZLWKUHVSHFWWRKLV%,2ORJLcal appearance comprise in this case a biofeedback process.
6LPLODUO\\RXZLWK\RXUSUHVHQFH\RXUPRYHPHQW\RXU
DSSHDUDQFHPDNH%,2DQGUHFHLYHEDFNH[SHULHQFLQJWKH
SHUVRQVLQ\RXUHQYLURQPHQW)(('%$&.

Is the information from objective
or subjective sources?
$W WKLV SRLQW LW PXVW EH HPSKDVL]HG WKDW DOO VFLHQWLVWV
GH¿QLQJELRIHHGEDFNUHODWHLWZLWKWKHVXSSO\RILQIRUPDWLRQWR
DWUDLQHHLQUHVSHFWWRKLVIXQFWLRQVZLWKWKHXVHRIDQFLOODU\
signals from instruments measuring these functions.
In this way our attention focuses upon a section of the
IRUHVW WKDW ELRIHHGEDFN UHSUHVHQWV DQG QRW RQ WKH HQWLUH
forest.
I wish to point out once again that the feedback
SKHQRPHQRQLVYHU\FRPPRQLQ\RXUGDLO\OLIHERWKLQ\RXU
inner and external functions.
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Every time you receive information about your appearance,
your actions, and your overall performance in life, when you
are directly or indirectly praised or criticized, you participate
in a biofeedback process.

Contemplate on how often this happens in your everyday
URXWLQH7KLQNRIKRZPDQ\RFFDVLRQVLQVWLJDWHPRGL¿FDWLRQRI
your beliefs and your overall presence in your external enviURQPHQWVXEVHTXHQWWRFLUFXPVSHFWLRQDQGUHVROXWLRQ$SDUW
IURP WKH GHYLFHV DQ DVVRUWPHQW RI GLYHUVH H[WHUQDO VRXUFHV
PRVWO\IURPRWKHUSHUVRQVFDQSOD\DUROHLQ\RXULQIRUPDWLRQ
SURYLGHU ZLWK GDWD FRQFHUQLQJ \RXU %,2 LQ D EURDGHU VHQVH
+RZHYHU WKH ELRIHHGEDFN SKHQRPHQRQ GRHVQ¶W H[KDXVW LWV
boundaries here.
(DFK WLPH \RX LQWURVSHFW DQG PDNH D VHOIUHYLHZ HDFK
WLPH \RX UHFDOO LQIRUPDWLRQ IURP \RXU PHPRU\VSDFH IRU WKH
purpose to revise or re-determine your actions in the external
ZRUOGRU\RXURYHUDOOSUHVHQFHLQOLIH\RXDJDLQSDUWLFLSDWHLQ
WKH ELRIHHGEDFN SURFHVV ,Q WKLV HYHQW WKH ZKROH SURFHVV LV
LPSOHPHQWHG E\ \RX DQG IRU \RXU VDNH <RX PDGH %,2 DQG
QRZ\RXXVHWKHPDWHULDODQGWKH³PHDVXUHPHQWV´UHFRUGHGLQ
your memory in order to modify your actions and change your
external demonstrations. The entire process represents a typiFDODQGLQWHJUDWHGELRIHHGEDFNRSHUDWLRQ7KLQNFDQ\RXOLYH
HYROYHRUEHKDSS\ZLWKRUZLWKRXWLW"

The primary great and decisive difference between biofeedback based on measurements issuing from devices and
biofeedback based on “measurements” issuing from other
people or ourselves, is the objectivity of the measuring instrument.
7KHGHYLFHVDUHFKDUDFWHUL]HGE\DQDEVROXWHREMHFWLYLW\
whereas the rest of the informational sources can often be
FKDUDFWHUL]HGIURPFRPSOHWHVXEMHFWLYLW\2QDFFRXQWRIWKLV

93

BIOFEEDBACK

WKHODWWHULVH[FOXGHGIURPVFLHQWL¿FVRXUFHVDQGWKHPHDVXULQJ RI RUJDQV KRZHYHU WKHLU XVH DV VXEMHFWLYH VRXUFHV
UHPDLQVLQ\RXUGLVFUHWLRQLQFRQMXQFWLRQZLWKWKHHPRWLRQDO
DQGPRUDOFKDUJHWKHVHPD\FDUU\,QVXFKFDVHVWKHEDOance depends entirely upon you.
The feedback of a biological function can come from
many sources.
The examples mentioned above point out that as feedEDFN VRXUFHV FDQ EH XVHG LQ VRPH FDVHV DV D PLUURU D
lifeless and inate object or from other instances as man himself.
In the case that you receive feedback from a fellow perVRQ LW LV QHFHVVDU\ EHIRUH GUDZLQJ DQ\ ¿QDO FRQFOXVLRQV
on your condition or the course of your action and prior to
PRGLI\LQJDQ\DFWLYLW\RUIXQFWLRQEDVHGXSRQWKLVIHHGEDFN
WRWDNHLQWRDFFRXQWPDQ\IDFWRUVPRVWO\LQYROYLQJFXOWXUDO
HFRQRPLFVRFLDOUHOLJLRXVDQGRWKHULQÀXHQFHV7KHVHIDFtors comprise a subjective background.
7KXVLWEHFRPHVHYLGHQWWKDWWKHIHHGEDFN\RXJHWIURP
the people in your environment is characterized by a subMHFWLYLW\ ZKLFK FDQ KDYH KXJH GLPHQVLRQV ,Q RWKHU ZRUGV
LW LV D W\SH RI IHHGEDFN WKDW FDQQRW JXLGH LQ D FRPSOHWHO\
FRUUHFWZD\\RXUHYROXWLRQ
)RULQVWDQFHZKHQDQXQVKDYHQPDQLQVKDEE\DWKOHWLF
JHDUJRHVLQWRDIRUPDOUHFHSWLRQZKHUHIRUPDOQLJKWGUHVV
FRGHLVGHPDQGHGWKHIHHGEDFNKHZLOOGH¿QLWHO\JHWIURP
the guests’ expressions will be negative. In the opposite
FDVHLIWKHVDPHPDQDSSHDUVLQWKHVDPHRXW¿WLQDFDVXDO
SDUW\ ZKHUH VXFK DSSHDUDQFH LV FRQVLGHUHG IDVKLRQDEOH
WKHIHHGEDFNKHZLOOUHFHLYHZLOOEHDOWRJHWKHUGLIIHUHQWEHcause the socio-economic-cultural rules governing the two
environments are entirely different.
ȉKLV H[SODLQV ZK\ IHHGEDFN GHULYHG IURP RWKHU SHRSOH
involves a great percentage of subjectivity.
&RQYHUVHO\WKHIHHGEDFN\RXJHWIURPGHYLFHVLVGRZQright objective and naturally the kind that scientists-trainers
need in order to train people in biofeedback.
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ȉKHIHHGEDFNPHFKDQLVP
1RZDGD\VWKHFRJQLWLYHEHKDYLRUDOSV\FKRWKHUDS\LVUHgarded as a choice treatment applied in the majority of psychic
problems. This therapy approaches and studies the patient’s
FRJQLWLYH HGL¿FH H[DPLQHV LWV FRQQHFWLRQV ZLWK PDQ¶V EHhavioral manifestations and intervenes by means of re-trainLQJWHFKQLTXHVZLWKWKHSXUSRVHWRUHGUHVVWKHFRPSDWLELOLW\
between those two. This treatment has an augmented role
DQGVXSUHPDF\RYHURWKHUWKHUDSHXWLFSURFHGXUHVFKLHÀ\DFcountable to the employment at its various forms and phases
of the feedback mechanism. The latter forms the realistic
ERQGEHWZHHQWKHFRJQLWLYHHGL¿FHDQGEHKDYLRUDOVWUXFWXUHV
,VWKLVQRWLRQDELWRIDSX]]OH"'RQ¶WZRUU\,ZLOOH[SODLQLWLQ
simpler terms.
/HW¶V JHW LQWR DQ K\SRWKHWLFDO VFHQH 'UDFXOD VKRZV XS
RYHUDQLQIDQW¶VFUDGOH/HDQLQJRYHUWKHEDE\KHPDNHVD
WKUHDWHQLQJJULPDFHVKRZLQJKLVWHHWK7KHEDE\ZLWKFXULRVLW\ DQG ZRQGHU JD]HV DW KLP WKHQ VPLOHV SX]]OHGO\ DQG
opens its little hands to play with him.
Now let’s imagine another hypothetical scene: A huge python appears over the baby’s cradle. The snake slowly raises
its head and sways before the baby’s face. The baby claps
his hands with joy and then stretches them to embrace this
big toy.
/HW¶VVHHDWKLUGLPDJLQDU\VFHQH'UDFXODHPHUJHVDERYH
WKHEHGRIDVOHHSLQJZRPDQ+HSXOOVWKHEHGFRYHUVGRZQ
ULWXDOO\ VKH DZDNHQV WXUQV KHU KHDG DQG VKH FDWFKHV KLV
sinister grimace the minute he stretches his hands to emEUDFHKHUÀDVKLQJKLVWHHWK7KHZRPDQLVIUR]HQIURPIHDU
EODQFKHV KHU IDFH KDV DQ H[SUHVVLRQ RI WKH XWPRVW GHVRODWLRQ DJRQ\ DQG KRUURU KHU OLPEV EHFRPH SDUDO\]HG DQG
though she tries to scream there is no voice coming out. FiQDOO\VKHLVSDUDO\]HGDQGIDLQWV
Let’s imagine yet a fourth hypothetical scene: A woman
LV O\LQJ RQ WKH EHG VKH LV UHDGLQJ D PDJD]LQH KDOIWXUQHG
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WRZDUGV WKH EHG ODPS 6XGGHQO\ XQGHU KHU EHG FUHHSV D
ELJ S\WKRQ PRYLQJ VORZO\ DORQJ WKH EHGVLGH DQG SRSV XS
its head in front of her face. The woman for a fraction of a
VHFRQGIUHH]HVKHUH\HVZLGHRSHQSXSLOVGLODWHGKHUIDFH
ÀXVKHVVKHRSHQVKHUPRXWKVORZO\DQGOHWVRXWDVFUHDP
of terror and agony as she jumps out of bed and runs out of
the room.
,QWKH¿UVWDQGVHFRQGSLFWXUHRIWKHLQIDQWWKHEDE\KDV
an entirely different reaction from the adult in the third and
fourth scenario. The difference lies in the fact that the cogniWLYHVWUXFWXUHVRIDEDE\KDYHQRW\HWDGGHG'UDFXODRUDS\WKRQVQDNHDVVFDU\DQGGDQJHURXVEHLQJV,QRWKHUZRUGV
WKHEDE\KDVQRW\HWOHDUQHGEHFDXVHLWKDVQRWEHHQWDXJKW
and also because it has no previous relevant experience that
these two beings could represent a danger or threat for its
K\SRVWDVLV,WVFRJQLWLYHHGL¿FHLVVWLOOYDFDQWIURPVXFKFKDUacterizations and notions in connection to these two beings.
The baby doesn’t know and has not yet learned that these
EHLQJVSRVVHVVWKHSUHYLRXVO\PHQWLRQHGTXDOLWLHV,WLVVWLOO
in the phase where the whole world is full of roses and in the
HQFRPSDVVPHQWRILWWKLQJVDUHHLWKHUELJRUVPDOOWR\V,WLV
VWLOO LQQRFHQW ,W LJQRUHV WKH GDQJHU WKXV DQG GRHV QRW JHW
VFDUHG +RZHYHU LQ WKH WKLUG DQG IRXUWK SLFWXUH WKH UHDFWLRQDQGWKHEHKDYLRURIWKHDGXOWZRPDQFRUUHVSRQGVDQG
is analogous to the picture that she holds in her cognitive
HGL¿FHUHJDUGLQJWKHVHEHLQJVZKLFKGHQRWHVGDQJHUDQGD
threat to her hypostasis.
Therefore it becomes clear that:

ȊRXUEHKDYLRUWRZDUGVYDULRXVVLWXDWLRQVFRUUHODWHVWRDQG
GHSHQGVXSRQ\RXUFRJQLWLYHHGL¿FHRYHUDOONQRZOHGJH\RXU
learned or taught structures by means of cognitive educational processes in relation to these situations.
ȉKLV H[SODLQV ZK\ DGXOWV RI GLYHUVH FXOWXUDO RULJLQV DQG
educational backgrounds adopt different reactions toward the
VDPH WKLQJV 7KH LPDJH \RX KDYH IRU HDFK EHLQJ QRWLRQ RU
REMHFWFRUUHODWHVWR\RXUHGXFDWLRQDOEDFNJURXQGWKXVUHODWH
to the cognitive processes you have participated in.
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Equivalent, your beliefs also result from your cognitive
material, poorly or thoroughly elaborated by your mental and
psychic organism.

(YHU\WLPH\RXUHFHLYHREMHFWLYHO\WKURXJKHOHFWURQLFGHYLFHVLQIRUPDWLRQDOIHHGEDFNLQUHVSHFWWR\RXUFRQGXFW\RXU
HYROXWLRQDQGWKHHI¿FLHQF\RI\RXUELRORJLFDOIXQFWLRQVQHZ
PDWHULDO LV DGGHG LQWR \RXU FRJQLWLYH HGL¿FH WKURXJK D QHZ
OHDUQLQJ SDWK 7KLV QHZO\ DFTXLUHG PDWHULDO EHFRPHV WKH
supportive basis for either modifying your incorrect concepWLRQV RU FUHDWLQJ QHZ PRUH REMHFWLYH PRUH UHDOLVWLF RQHV
PRUHFRPSDWLEOHWR\RXUKRPHRVWDVLV,QWKLVYLHZHGXFDWLRQ
DQGFXOWXUHLQWKHEURDGHUVHQVHQRWRQO\IRUPWKHSLOODUVDQG
IRXQGDWLRQV RI VRFLHW\ EXW IXUWKHU FRQVWLWXWH WKH SULPH SUH
UHTXLVLWHIRUWKHZHOOEHLQJRILWVPHPEHUV
What conclusion can you draw from a society letting its
FKLOGUHQSOD\ZLWK'UDFXODWR\VPRQVWHUVEORRGVKHGFRUSVHV
DQGVLPLODUVWXII"+RZXVHIXOFDQWKLVFRJQLWLYHPDWHULDOEHIRU
WKHFRJQLWLYHHGL¿FH"+RZYXOQHUDEOHLVDVRFLHW\ZKHQVRPH
RILWV\RXQJPHPEHUVUHJDUGDVDIRUPRIYHQJHDQFHRUSXQLVKPHQWDJDLQVWWKHLURYHUSURWHFWLYHSDUHQWVDGUXJVKRWLQ
WKHLUYHLQV"7KHIHHGEDFND\RXQJSHUVRQJHWVIURPKRZKH
feels when he watches the picture of a man’s death struggling
on account of a drug overdose could prove valuable material
if properly utilized with the aid of a proper trainer leading the
trainee to re-determine his beliefs in regard to such uses and
DEXVHV 6R WKH FRJQLWLYHEHKDYLRUDO DSSURDFK HVSHFLDOO\
ZKHQDVVLVWHGE\WKHSHUVXDVLYHPHFKDQLVPRIIHHGEDFNLV
WUDQVIRUPHGLQWRDWRRORISV\FKRSK\VLRORJLFDOUHIRUPZLWKDOO
RIWKHEHQH¿WVDQGFXUDWLYHUHVXOWVWKLVHQWDLOV
The information fed back often varies according to the
SUREOHPWUHDWHG,QSV\FKRVRPDWLFSUREOHPVLWLVHPSOR\HG
as feedback information relative to neurophysiological parameters which characterizes the examined functions. When
WKHUHLVDV\PSWRPWKHFRJQLWLYHDQGEHKDYLRUDOPRGL¿FDWRQV
UHTXLUHGIRULWVWUHDWPHQWZLOOUHO\RQWKHIHHGEDFNHPDQDWLQJ
IURPLWVELRORJLFDOVXEVWUDWXP7KLVPHDQVWKDWWKHLQIRUPD-
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WLRQ LQ FRQQHFWLRQ WR D ELRORJLFDO PHFKDQLVP FDQ IRUP WKH
basis underpinning the treatment or the cure of the disorder
originating in this mechanism.

Whenever psychophysiological disorders, or according
to older terminology, psychosomatic disorders are detected,
the sympathetic arousal is implicated for their appearance
or maintenance, speci¿cally the arousal of the sympathetic
branch of the autonomic nervous system.

The sympathetic arousal is not implicated arbitrarily. Its
manifestations correspond to the manifestations of stress.

Whenever we are stressed, sympathetic arousal hapens,
and vice a versa. When sympathetic arousal is noticed we ¿nd
the organism is in a state of stress.

1RUPDOO\DV\PSDWKHWLFDURXVDOVKRXOGDSSHDURQO\ZKHQ
SXUVXDQWWRVWUHVVVLQFHWKHV\PSDWKHWLFDURXVDOLVSUHSDUHG
WKURXJK RXU UHVSRQVH WRZDUGV VWUHVV ZKLFK LV QRQH RWKHU
WKDQWKH¿JKWRUÀLJKWUHVSRQVH+RZHYHUVLQFHV\PSDWKHWLF
arousal can also be triggered from mechanisms founded in our
FRJQLWLYHHGL¿FHDQGPDQLIHVWHGWKURXJKEHKDYLRUVRIWKH¿JKW
RUÀLJKWW\SHYHU\RIWHQWKHSKHQRPHQRQRIFKURQLFVWUHVVDQG
anxiety appears. This is man’s sole privilege and a testament to
the fact that the mind or intellect form a double-edged knife.
The arousal of the tonus of the sympathetic section of the
autonomic nervous system entails a change from the usual
DQGQRUPDODFWLYLW\RIWKHSV\FKLFQHXURQDQGHQGRFULQHIXQFWLRQV7KLVLQVXFFHVVLRQOHDGVDORQJWRSDWKRORJLFIXQFWLRQLQJDOVRYDULRXVRWKHUVRPDWLFV\VWHPVVXFKDVWKHLPPXQH
FDUGLRYDVFXODU UHVSLUDWRU\ DQG JDVWURLQWHVWLQDO HWF 2Q WKH
WKH RWKHU KDQG LQFUHDVH RI V\PSDWKHWLF DURXVDO WRQH EULQJV
about a state of intense alertness and stress.
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From the moment you have the ability to experience, usually unpleasant imagery, you are capable of stimulating through
this imagery sympathetic arousal and bring about sympatheticotony, equivalent to great quantitatively and qualitatively
stress.
)LQDOO\WKLVKDVJUHDWVLJQL¿FDQFH

ȉKH V\PSDWKHWLF QHUYRXV V\VWHP LV VXEMHFW WR WZR NLQGV
of arousal: One is stress arousal induced by a natural, external stressor affecting the organism, and the other is cognitive
arousal, which is ignited when you adopt stress-generating
beliefs amounting to an arti¿cial or fabricated stress

ǼDFKWLPH\RXPHQWDOO\H[SHULHQFHDQXQSOHDVDQWSDLQIXORUWUDXPDWLFLPDJH\RXSURGXFHDFRJQLWLYHDURXVDOLQGXFLQJV\PSDWKHWLFWRQHLQFUHDVHZKLFKGXHWRWKHV\PSWRPVDSSHDULQJLQ\RXURUJDQLVPPDNHV\RXIHHODVWKRXJK
you actually experience this intense stress.
7KH PDLQ EHQH¿W RI ELRIHHGEDFN LV WKDW LW JLYHV \RX WKH
FKDQFHWRSHUVRQDOO\FRQWURO\RXUVSHFL¿FQHXURSK\VLRORJLcal behaviors associated with a problem.
:H RIWHQ QRWLFH SHRSOH SUDFWLFLQJ \RJD PHGLWDWLRQ RU
RWKHU UHOD[DWLRQ WHFKQLTXHV WKDW ZKLOH WKH\ RVWHQVLEO\ GLVSOD\JUHDWUHOD[DWLRQWUDQTXLOLW\RUFDOPQHVVLQWHUQDOO\WKHQ
UHWDLQ KLJKWHQVLRQ OHYHOV 7KLV IDFW LV FRQ¿UPHG IURP WKH
biofeedback instruments. This contradictory combination is
accountable to the subjectivity employed by the person durLQJWKHH[HUFLVHLQWKHVSHFL¿FWHFKQLTXH6XFKVXEMHFWLYLW\
is humanly impossible to be either controlled or measured
by this person since it is part of the subconscious mind of
WKHVWXGHQW)XUWKHUPRUHWKLVVXEMHFWLYLW\LVH[SUHVVHGRQO\
LQWKHIRUPRISV\FKRVRPDWLFGHYLDWLRQVZKLFKDUHQRWIHG
EDFN WR WKH VWXGHQW WKXV JLYLQJ WKH SRVVLELOLW\ IRU DVVHVV-
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ment and re-evaluation.
%LRIHHGEDFN LV D PHWKRG WKDW H[FOXGHV VXEMHFWLYLW\
granted that it uses a feedback mechanism based clearly
upon objective and impartial sources. The devices monitorLQJWKHSV\FKRSK\VLRORJLFDORUDFFRUGLQJWRWKHWHUPRIWKH
SDVWDUHZLWKLQSV\FKRVRPDWLFSDUDPHWHUV7KLVLVDKXJH
DGYDQWDJHUDQNLQJELRIHHGEDFN¿UVWDPRQJWKHPHWKRGVDGdressing cognitive arousal.
/DQJ LQ  DVVHUWHG WKDW FRJQLWLYH IXQFWLRQV DIIHFW
physiological functions and bring about changes in their opHUDWLRQDQGFRQVHTXHQWO\DOVRLQEHKDYLRU
7KHV\PSDWKHWLFDURXVDOEHVLGHVFKDQJLQJSV\FKRSK\VLRORJLFDOSDUDPHWHUVGULYHV\RXIXUWKHUWRDGDSWWKURXJKWKH
¿JKW RU ÀLJKW UHVSRQVH$V \RXU RUJDQLVP LV LQ D FRQVWDQW
VWDWH RI DGDSWDWLRQ XQGHU WKH LQÀXHQFH RI VWUHVVRUV HLWKHU
UHDORULPDJLQDU\LWGHYHORSVDSV\FKRVRPDWLFV\QGURPHVLmultaneously encompassing muscular tension (preparing
\RXWR¿JKWRUUXQDQGÀLJKW YDVRFRQVWULFWLRQ WRPLQLPL]H
EORRGORVVHVLQWKHFDVH\RXDUHZRXQGHGLQWKH¿JKW DQG
acceleration of respiration (providing the oxygen surplus reTXLUHGLQWKH¿JKW 7KHVDPHSV\FKRSK\VLRORJLFDOFRQGLWLRQ
is generated within your organism even when stressors do
QRWH[LVWEHFDXVH\RXURUJDQLVPKDELWXDOO\UHSURGXFHVWKLV
VWDWHDVDIRUPRIH[SUHVVLRQZKLFKKDVEHHQLQFRUSRUDWHG
LQLWVFRJQLWLYHHGL¿FHDVFRJQLWLYHEHKDYLRU
(YHQWXDOO\ \RX DFFHSW WKLV SDUWLFXODU SV\FKRSK\VLRORJLcal (psychosomatic) image or state as part of your overall
KRPHRVWDVLV DQG UHSURGXFH LW ³YROXQWDULO\ DQG FLUFXPVWDQWLDOO\´ :H WRR RIWHQ PHHW SHRSOH ZKR DOWKRXJK WKH\ VXIIHUWKHQHJDWLYHLPSDFWRIVXFKEHKDYLRURQWKHLURUJDQLVP
nevertheless do not know how to release this accumulated
tension to relieve their constantly stimulated muscular or
YDVFXODUV\VWHPDQGWKXVDYRLGWKHULVNRIEUHDNLQJGRZQ
their psychophysiological mechanism. When people learn a
ZD\WRUHOHDVHWHQVLRQRUWU\WRGLUHFWWKHLUDFWLYHDWWHQWLRQ
WRZDUGV WKLV SXUSRVH WKH\ REWDLQ YDULRXV UHVXOWV KRZHYHU
WKHUHVWRIWKHWLPHWKH\DUHVWLOOXQGHUWKHLQÀXHQFHRIWKH
habitual spontaneous and uncontrolled response of their
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behavioral pattern.

1RZLI\RXUVHOIREVHUYDWLRQOHDGV\RXWRWKHFRQFOXVLRQWKDW\RXDUHIDOOLQJXQGHUWKLVFDWHJRU\\RXPXVWOHDUQ
KRZ WR ORRVHQ WKH SLOHGXS WHQVLRQ DQG LQGHHG IROORZ D
process employing a mechanism which you can personally
control. The objective control mechanism that you will use
ZLOOEHWKDWRIIHHGEDFNRIIHULQJLQIRUPDWLRQWKDWZLOOVXSSRUW
realistically the revision of your stress-related convictions.

In order to revise your stressogenic convictions you need
to know the harmful impact that they bear upon your organism. The largest part of your corrective intervention is accomplished by becoming aware of the mechanisms that such detrimental interventions involve. If you do not know, you cannot
act.
)ROORZLQJWKLVSURFHVV\RXFKDQJHDQGDEROLVKEDGKDELWV
DGRSWHG LQ \RXU ³LQIDQF\´ ZKHQ DV \RX ZHUH \RXQJ DQG LQQRFHQW \RX YLHZHG DOO \RXU KDELWV OLNH D ³URVHJDUGHQ´ DQG
³JDPHV´

The biofeedback devices
,Q ELRIHHGEDFN GHYLFHV DUH XVHG ZKLFK FDQ SURYLGH D
stream of information about your biological functions.
<RXFDQXVHRQHGHYLFHDWDWLPHRUDFRPELQDWLRQRIWKH
GHYLFHV LQ VSHFLDO FDVHV  GXULQJ \RXU ELRIHHGEDFN WUDLQing. A special electronic thermometer able to monitor both
an increase and decrease of your temperature instantly can
give readings in tenths or hundredths of a degree. This is a
basic biofeedback instrument.
:LWK WKLV WKHUPRPHWHU \RX FDQ PHDVXUH WKH WHPSHUDture of certain body parts and observe under which psychomental conditions your temperature raises or falls to what
GHJUHH WKHUHE\ GUDZ YDOXDEOH FRQFOXVLRQV UHJDUGLQJ WKH
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operation of your thermoregulatory system.
An electromyograph is a device measuring muscular tension appearing in some part of your muscular system. This
is another useful device in biofeedback training. This device
DOORZV\RXWRORFDWHLQZKLFKERG\SDUW\RXGHYHORSWHQVLRQ
during your activities.
$ GHPRJUDSKHU VKRZLQJ WKH FKDQJHV RFFXULQJ LQ JDOvanic (electric) resistance of your skin (which are directly
FRQWLQJHQWXSRQ\RXUSV\FKRPHQWDOVWDWH LVDQRWKHUEDVLF
biofeedback tool and gives information about your psychoemotional state during your actions.
$QHOHFWURHQFHSKDORJUDSKDGHYLFHWKDWUHFRUGVWKHRSeration of your brain during your activities is yet another
instrument used in biofeedback.
A simple medical manometer measuring your blood pressure during your activities can also be a useful biofeedback
tool.
A device monitoring your pulse can also prove valuable
LQ ELRIHHGEDFN WUDLQLQJ EHFDXVH LW FDQ SURYLGH \RX ZLWK
LQIRUPDWLRQ RQ KHDUW EHDW YDULDELOLW\ VXFK DV WDFK\FDUGLD
VORZKHDUWUDWHRUDUUK\WKPLDZKLFKPD\RFFXUGXULQJVRPH
activity.

Every device measuring the biological processes and parameters in the human organism can be utilized as a biofeedback instrument and be included in biofeedback protocols.
This depends on the problem we tackle.

Before anything else understand yourself
3ULRUWRDQ\H[HUFLVHFRPHLQWRFRQWDFWZLWK\RXUELRORJLFDO
functions with the assistance of an objective device that
monitors your biological activity. This enables you to better
UHDOL]H \RXU VWDWH RI H[LVWHQFH 5HDOL]DWLRQ LV WKH ¿UVW DQG
EDVLF VWHS OHDGLQJ WR VHOINQRZOHGJH <RX PXVW NQRZ DQG
clearly understand the mechanisms in yourself responsible
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IRULWVUHVSRQVHVDQGDFWLRQV<RXPXVWNQRZ\RXU³W\SH´RU
³PRGHO´DQGKRZLWZRUNV

You cannot intervene correctly upon your functions unless you comprehend their pathways, what they affect and
how they do it. You don’t need to become a medical doctor. It
is suf¿cient to understand the physioloJical mechanisms of
your organism in simple terms.
7RGD\QRWHYHQFDUPHFKDQLFVXQGHUWDNHWKHVHUYLFHRI
a car if they have not been specialized on the particular
model.
This does not mean that you will have to become a docWRU<RXGRQRWQHHGDQDWRPLFRURWKHUPHGLFDONQRZOHGJH
to understand the principles governing the mechanisms involved in your biological functions. Not every driver is an
H[SHUWFDUPHFKDQLFKRZHYHULIKHNQRZVWKHRSHUDWLRQDO
PHFKDQLVPRIEUDNHVKHFDQXVHWKLVNQRZOHGJHUDWLRQDOO\
and avoid falling over a precipice by stepping immediately
on the brake and blocking the wheels.
%LRIHHGEDFN ZLWK LWV HTXLSPHQW LV D VHULRXV HOHFWURQLF
FRXQVHORURQWKHVLGHRIDPDQZKRVHKRPHRVWDVLVVRPDWic or pshychomental relationship has been disordered.
The basic material used in biofeedback training is composed from the information you collect as a trainee in relation to your biological activity at a given moment (with the
KHOSRIELRIHHGEDFNGHYLFHV ,QRUGHUWRRSHUDWHDQ\GHYLFH
QRWRQO\RSHUDWHLWEXWUHDOO\H[SORLWLWVRSWLPDOSRWHQWLDODQG
VSHFL¿FDWLRQV \RX PXVW ¿UVW JHW WR NQRZ LW )RU H[DPSOH
LIVRPHRQHZDQWVWREHDEOHWRZRUNZLWKDSRZHUWRROKH
PXVW¿UVWOHDUQKRZSDUWVDUHPDGHKRZLWZRUNVDQGKRZ
its operations can give the best possible outcome.
The same stands for your organism.

In order to operate yourself with peak performance, you
must ¿rst get to know yourself.
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/HDUQIURPZKDWHOHPHQWV\RXDUHPDGHRIOHDUQ\RXUFRPSRQHQWV\RXUVSHFL¿FDWLRQVDQGSRWHQWLDOV7KLVZLOOKHOS\RX
use them in the ideal manner when needed.
<RX DUH FRPSULVH RI D VRPDWLF DQG SV\FKRPHQWDO HQWLW\
8QIRUWXQDWHO\LQRXUDJHWRRPDQ\SHRSOHODFNWKHNQRZOHGJH
FRQFHUQLQJWKHVWUXFWXUHWKHVSHFL¿FDWLRQVDQGWKHRSHUDWLRQ
of this somatic (body) and psychomental entity. It follows that
WKH\ FKDOOHQJH WKHPVHOYHV HLWKHU ERGLO\ RU SV\FKRPHQWDOO\
DQGHYHQWXDOO\HQGXSVLFNWKDWLVWKH\GDPDJHWKHLUVRPDWLF
or psychomental organ.

You usually realize your limits only during effort, which
means that most likely your effort will not yield the expected
results since your organism has reached its limits.
$QG ZKHQ WKHVH OLPLWV DUH RYHUVWHSSHG DOPRVW DOZD\V
disease ensues.
Through biofeedback you come into direct contact with the
functions of your somatic and psychomental organ and gain
valuable knowledge to their operation. The bodily functions
that are monitored and measured refer to neuromuscular and
YLVFHUDO DFWLYLWLHV LQQHUYDWHG HLWKHU IURP WKH FHQWUDO QHUYRXV
system or the autonomic or both.
7KXV \RX FDQ XVH WZR HOHPHQWV LQ WKH EHVW SRVVLEOH
PDQQHU\RXFDQSURWHFWWKHPDQGEHQH¿WIURPWKHLURSWLPDO
performance.

Exploit the information
1RGRXEWLQIRUPDWLRQDORQHZLWKRXWDFWLRQZLOOKDYHQRYDOXHLWZRXOGEHXVHOHVVPDWHULDO

The information you derive from the biofeedback process
is, in succession, exploited in order to modify certain functions for the purpose of adapting to the new environment.
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,QWKLVPDQQHURQWKHRQHKDQG\RXDUHULGRIWKHGLVHDVH
DIÀLFWLQJ\RXRQDFFRXQWRIWKLVPDOIXQFWLRQDQGRQWKHRWKHU
KDQG \RX GLVFRYHU GHYHORS DQG H[SORLW \RXU FDSDFLWLHV WR
the maximum. Nothing can be achieved without this valuable
LQIRUPDWLRQDVQRWKLQJFDQEHDFKLHYHGZLWKRXWVFLHQWL¿FRUganization and exploitation of this information which is targeted at your improvement in any desired section and most
LPSRUWDQW LQ \RXU GHVHQVLWL]DWLRQ IURP WKH DQ[LHW\JHQHUDWing and stress-generating factors.
Seven decades of clinical and researched biofeedback
experience have convinced us that this method is not just
DQRWKHU IRUP RI WUHDWPHQW EXW VKRXOG UDWKHU EH YLHZHG DV
DWUDLQLQJWRROZKLFKZLWKSURSHUKDQGOLQJFDQEULQJUHVXOWV
GHSHQGDQWVLJQL¿FDQWO\XSRQWKHH[SHULHQFHDQGMXGJPHQWRI
the person handling it.
Certainly it is not an ordinary tool. It initiates a revolution
LQSV\FKRVRPDWLFPHGLFLQHDVGLGWKHVWHWKRVFRSHLQFDUGLRORJ\,WLVDQH[WUHPHO\DFFXUDWHDQG¿QHWRROSXUSRVHGIRU
ERWKJHQHUDODQGVSHFL¿FXVH
2QHRILWVPDLQXVHVLVWRDVVLVW\RXLQGHDOLQJZLWKVWUHVV
DQGDQ[LHW\ZLWKRXWORVVE\SURPRWLQJ\RXUKRPHRVWDVLVERWK
on the somatic and psychomental level.

For every bodily action there is a parallel emotional action.
And vice versa, for every emotional action there is a somatic
equivalent.

The interdependence and interaction between the somatic
and psychomental organs is now accepted by all scientists.
This interaction precisely employs biofeedback as one of its
primary principles.
A fundamental feature of biofeedback lies in providing you
ZLWKGLUHFWDFFXUDWHDQGLPSRUWDQWSK\VLRORJLFDOLQIRUPDWLRQ
$FFXUDF\LQPHDVXUHPHQWVWKHUHE\LQLQIRUPDWLRQLVDEVROXWHO\HVVHQWLDO6LJQDOVHQFORVLQJLQIRUPDWLRQDUHIHGEDFN
to you for the purpose of allowing you to play a more leading
UROHLQ\RXUWUDLQLQJRUFXUHDVFRPSDUHGWRRWKHUWUDLQLQJRU
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WKHUDSHXWLF DSSURDFKHV ,QGHHG LQ WKH FDVH RI D FXUH ³WKH
SDWLHQWLVQRORQJHUWKHREMHFWRIWUHDWPHQWEXWWKHWUHDWPHQW
LWVHOI´ %URZQ 7KHUROHRIWKHWKHUDSLVWLVGLIIHUHQWEHcause he often becomes a coach or a trainer.

Is biofeedback meant for me?
Biofeedback, as a natural and physiological function, is
meant for all of us. Viewed from the angle of the offered
bene¿ts, biofeedback concerns those who deem it essential
to use their entire potential and to be freed from stress and
anxiety.

It is taken for granted that every biofeedback protocol is
based upon your potentialities and needs. It essentially repreVHQWVDWDLORUHGVXLW+RZZHOOLW¿WVGHSHQGVRQWKHWDLORU\RXU
trainer. But let’s review the issue in a more detailed manner.
7KHGH¿QLWLRQVDQGDQDO\VLVUHIHUUHGWRDERYHPDNHLWFOHDU
that practical and applied biofeedback is divided into two large
VHFWLRQVGHSHQGLQJRQZKHWKHULWVHUYHVDVDWKHUDSHXWLFRU
UHJXODWRU\SXUSRVH7KH¿UVWFDWHJRU\UHIHUVWRWKHUDSHXWLFRU
clinical biofeedback and the second refers to regulatory and
preventive biofeedback.
ȉKH¿UVWFDWHJRU\RIELRIHHGEDFNDSSOLFDWLRQVHQFRPSDVVes the therapeutic treatment of illnesses and syndromes. The
VHFRQGFDWHJRU\HQJDJHVLQWKHUHJXODWLRQRIWKHRUJDQLVP
enabling us to normalize some of our physiologal functions
OHDGLQJ WR GLVHDVH SUHYHQWLRQ DQG WR RSWLPDO SHUIRUPDQFHV
WKHUHIRUHEHLQJGXDOO\EHQH¿FLDO2IWHQELRIHHGEDFNDSSOLFDtion is combined and everything depends upon the needs of
your organism.
<RXUWUDLQHURUWKHUDSLVWZLOOHYDOXDWH\RXUQHHGVDQGVXJgest the suitable program.
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<RXWKHUHIRUHGHFLGHRQZKDWFDWHJRU\\RXWKLQN\RXEHlong.
* Are you a person presenting some torturing psychosoPDWLFV\PSWRPVZLVKLQJWRJHWULGRIWKHP"
$UH\RXDVWUHVVHGDQGDQ[LRXVSHUVRQUHDOL]LQJWKDW\RX
are on the edge of your resistance and in need of regulations
LQRUGHUWRHQGXUH"
* Are you a college or university student with high aspiraWLRQVZKRKDVWRUHDGPDQ\ERRNVLQDVKRUWDPRXQWRIWLPH
LQRUGHUWRDYRLGIDLOLQJWKHVHPHVWHU"
* Are you an administrative executive close to losing your
MREIURPH[SORVLRQVRIUDJH"
$UH\RXDVWXGHQW"'R\RXUVWXGLHVVHHPWREHWRRPXFK
IRU \RX" ,V DQ[LHW\ SLQQLQJ \RX GRZQ" 'R \RX WKLQN WKDW QR
PDWWHUKRZKDUG\RXWU\\RXZLOODFFRPSOLVKQRWKLQJDQGWKXV
IHHOOLNHTXLWWLQJ"
* Are you a promising athlete who aims at peak performDQFHV"
$UH\RXDMRXUQDOLVWOLYLQJLQWKHFRQIXVLRQRIHYHU\GD\OLIH
QHZVDQGGHDGOLQHV"
* Are you an actor who wants to get established in the
EURDGHUSXEOLFRUWRDQDXGLHQFHWKDWDGRUHV\RX"6LQFH\RX
FDQEHLQRQHFLUFOHZK\QRWLQRWKHUVDVZHOO"
* Are you an administrative director loaded with responsiELOLW\"'R\RXKDYHWRVXFFHVVIXOO\VHWWOHPDQ\SURMHFWVDQG
VPRRWKRXWFRPSODLQWVDQGFRQÀLFWV"
$UH\RXDGULYHULQDFLW\DQGPXVWDOZD\VEH³RQDOHUW´"
$UH \RX D ZRPDQ ZLWK WZR VFKRRODJH NLGV ZKR KDV D
MREZDNHVXSDWVXQULVHDQGVWD\VXSODWHDWQLJKWZKRFRRNV
ZKRUHWXUQVIURPZRUNDQGPXVWVWXG\ZLWKWKHNLGVSOD\³WD[L´
WR DQG IURP RXWRIVFKRRO DFWLYLWLHV ZKR VHHPV WR QHHG D
WKRXVDQGKDQGV"
$UH\RXDFDUHHUZRPDQZKRZRUNVDURXQGWKHFORFNWR
PDNH HQGV PHHW ZKR ¿QGV RXW WKDW WKHUH LV QHYHU HQRXJK
WLPHWRDUUDQJHZRUNDQGWDNHJRRGFDUHRI\RXUVHOI"
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* Are you in a trade or in a business struggling daily with
H[SLULQJFKHTXHVOLYLQJWKHVWRFNPDUNHW¶VIUHQ]\DQGFRPSHWLWLRQRUJDQL]LQJDQGVXSHUYLVLQJ\RXUSHUVRQHO"
$UH \RX D PDQDJHU LQVXUHU RU EXVLQHVV H[HFXWLYH ZKR
PXVWEHÀH[LEOHDWHYHU\PRPHQWVRDVWRXVHPDNHWKHPRVW
RI\RXUSRWHQWLDO"
$UH\RXDVDOHVPDQ¿OOHGZLWKDQ[LHW\DERXW\RXUSUHVHQWDWLRQDQGLWVRXWFRPH"
* Are you in the teaching profession and have to deal daily
ZLWK³VZHHWPRQVWHUV´DQG³ZLQWKHPRYHU´LQVSLUHDQGGULYH
WKHP WR OHDUQLQJ DQG PRUDO GLUHFWLRQ" 'RHV WKLV WDVN VHHP
WRXJKLQRXUDJH"
$UH\RXDVFLHQWLVWZRUNLQJXQGHUKDUVKUHDOLWLHVZLWK¿QDQFLDOUHVWULFWLRQVLQFRPPHQVXUDWHWR\RXUZRUNDEXUGHQ
RIZKLFK\RXFDQQRWXQORDG"
* Are you an intern or hospital doctor working exhausting
KRXUV IDFLQJ GHVSHUDWH UHODWLYHV RU HPHUJHQFLHV ZKLFK FDOO
IRUDOO\RXUERG\DQGVRXOUHVHUYHVDQGGHPDQGLQVWDQWFRPSRVHGDFWLRQ"
* Are you in a private practice overwhelmed with survival
anxiety or the desire to move up in rank in your professional
¿HOG"
 $UH \RX DQ HPSOR\HH DQG HYHU\ERG\ LV SUHVVLQJ \RX"
'RHV\RXUERVVWDNHLWRXWRQ\RX"
$UH\RXJHWWLQJDORQJZLWK\RXUMREEXWIHHO³VWXFNLQWKH
JURRYH´DQGWKLV³JHWVRQ\RXUQHUYHV´"
$UH\RXLQYROYHGLQSXEOLFDIIDLUV"%HVLGHVIHHOLQJVWUHVVHG
IURP \RXU XQDYRLGDEOH SXEOLF H[SRVXUH GR \RX DOVR ZRUU\
about how you will survive and prevail over possible rumors
RULQWULJXHV"
* Are you a judge who must rule fairly due to circumstancHV"'RHVWKLVIDFWUDLVHDORWRIVWUHVV"
$UH\RXDQDWWRUQH\¿JKWLQJZLWKGDLO\DGYHUVLWLHV"
$UH \RX D SHUVRQ ZLWKRXW RFFXSDWLRQDO IDPLO\ RU ¿QDQFLDOSUREOHPV"(YHU\WKLQJLV¿QHIRU\RXKRZHYHU\RXZRUU\
DERXW\RXUKHDOWKDQGZLVKWRVWUHQJWKHQLW"
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,I \RX LGHQWLI\ ZLWK DQ\ RI WKH DERYH WKHQ ELRIHHGEDFN LV
suitable for you.

What should I learn?
,I RQH ZDQWV WR OHDUQ KRZ WR RSHUDWH D WRRO KH PXVW EH
taught the way it works form another person. If he tries to learn
KRZWKLVGHYLFHRSHUDWHVE\H[SHULPHQWDWLRQDORQHDSDUWIURP
UXQQLQJ D JUHDW ULVN IRU DFFLGHQW KH ZLOO PDNH VRPH VHULRXV
PLVWDNHVDQGSD\DKLJK³OHDUQLQJ´WROO

As in every other method, biofeedback demands a special
trainer who will teach you in a secure, reliable and fast manner
the methodoloJy and practice of this scienti¿c system
A biofeedback trainer must have some knowledge of huPDQSK\VLRORJ\DQGSV\FKRORJ\WKXVDVFLHQWL¿FJURXQGLQJ
in medicine and psychology.
The basic concept of biofeedback training is that one uses
sensitive laboratory devices in order to observe directly what
is going onto a person on a biological function level. It is very
GLI¿FXOWWRPDQDJHZLWKRXWWKHDLGRIPRQLWRULQJDQGGLVSOD\
devices.
)RUH[DPSOHLV\RXUKHDUWUDWHDVFHQGLQJRUGHVFHQGLQJ
ULJKWQRZ",WLVGLI¿FXOWWRNQRZXQOHVV\RXXVHELRIHHGEDFN
instruments. The same stands true in considering blood presVXUHPXVFOHWHQVLRQDQGPDQ\RWKHUIXQFWLRQV
Let’s suppose that you want to examine muscular tension:
:KDW\RXPXVWGRLVSODFHHOHFWURGHVRQWKHPXVFOHV\RX
are interested in so as to receive the tiny electrical signals
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SURGXFHGE\WKHPXVFOHV,QVXFFHVVLRQWKHELRIHHGEDFNGHvice called electromygraph measures the muscular energy in
DYHU\VLPSOHPDQQHU)RUH[DPSOHWKHPRYHPHQWRIDQLQdicator or a sound informs you the exact level of your muscuODUWHQVLRQZKHQDPXVFOHFRQWUDFWVWKHUHLVDKLJKSLWFKHG
tone and the indicator moves up on the scale. The visual or
DXGLRVLJQDOVFRQYH\H[DFWO\LI\RXDUHRQWKHULJKWWUDFNWKDW
LVZKHWKHU\RXDUHFRQWUROOLQJWKHWHQVLRQ
To know whether you are headed in the correct direcWLRQ KDV LPSRUWDQW VLJQL¿FDQFH LQ DQ\ W\SH RI WUDLQLQJ VLQFH
your subjective sense or estimation is often mistaken. The
feedback signal monitors and shows each moment that your
PXVFOHLVWHQVHGRUUHOD[HG7KXV\RXDFFRPSOLVK\RXUJRDO
much faster.

Essentially, your biofeedback training consists of an investigative, analytical process and a compositional process,
through which you learn to exert control over some of your
physiological functions.

The objective of biofeedback training is to develop and
increase your awareness with regard to your internal physiRORJLFDOIXQFWLRQVDVZHOODVWRHQDEOH\RXWRJDLQFRQWURO
RYHUWKHVHIXQFWLRQVWRH[SDQGWKLVFRQWUROIURPWKHWUDLQLQJ
ZRUNVKRSWR\RXUHYHU\GD\OLIHDQGIRFXV\RXUDWWHQWLRQLQ
your mental and somatic integration and evolution.
)RUH[DPSOHELRIHHGEDFNLVDSSOLHGLQQXPHURXVGLYHUVH
FDWHJRULHV$WDXQLYHUVLW\WKHELRIHHGEDFNGHYLFHVDQGLWV
applications may be utilized within the departments of exSHULPHQWDO RU FOLQLFDO SV\FKRORJ\ FRXQVHOLQJ SK\VLRORJ\
biology or health services. Biofeedback is also applied in
YDULRXV KRVSLWDO VHFWRUV VXFK DV WKDW RI QDWXUDO PHGLFLQH
SULYDWH FOLQLFV JURXSV IRU HGXFDWLRQ DQG VHOIDZDUHQHVV
psychotherapeutic exercises and elsewhere. It is increasLQJO\H[SDQGLQJZLWKJURZLQJHQWKXVLDVPHVSHFLDOO\DIWHULW
KDVEHHQSURYHQWKDWWKURXJKWKHVWXG\RIELRIHHGEDFNWKH
GLVWLQFWLRQEHWZHHQPLQGFRQVFLRXVQHVVDQGERG\KDGEHHQ
on purely theoretical grounds and can now be revised.
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This mind-body dissociation has its deep roots in western
SKLORVRSK\IURPWKHWLPHRI'HVFDUWHV'HVFDUWHV¶³GXDOLVP´
the separation of the psychomental organ from the somatic
organ has dynamically affected the health-approach of modern medicine and psychology. Society gradually assigned
the physician with competence in respect to the human
body from the neck below: the psychiatrist and psychologist
concerning the neck and above and the researcher-esoterLVW ZLWK ZKDWHYHU OD\ EH\RQG ERGLO\ FRQ¿QHV 7KH FRUUHODWLRQEHWZHHQPHQWDOHPRWLRQDODQGQHXURORJLFDOSURFHVVHV
becomes more and more integrated.
Biofeedback is at the disposal for every person with
WKH SXUSRVH RI UHWUDLQLQJ LQ D FRPELQHG IXQFWLRQ RI ERG\
PLQG DQG SV\FKH VRXO  0XFK PRUH LPSRUWDQW WKH UROH RI
biofeedback assists you in realizing that you must take into
your own hands the processes relative to the maintenance
DQGFRQWURORI\RXUSHUVRQDOKHDOWKDQGTXDOLW\RIOLIH
The philosophy underlying biofeedback training is based
XSRQ WKH SV\FKRSK\VLRORJLFDO SULQFLSOH IRUPXODWHG E\ (
*UHHQ DQG KLV FROODERUDWRUV LQ WKH ¿UVW WR ELRIHHGEDFN UHVHDUFK DW 0HQQLQJHU )RXQGDWLRQ LQ .DQVDV $FFRUGLQJ WR
WKLVSULQFLSOHHYHU\FKDQJHLQDPHDVXUHGSDUDPHWHURID
physiological function is accompanied by a change in mental
DQGHPRWLRQDOFRQGLWLRQHLWKHUFRQVFLRXVRUVXEFRQVFLRXV
and vice versa. The comprehension of this principle is the
starting point for probing deeper into biofeedback.
7KHWHFKQLFDOHTXLSPHQWXVHGLQELRIHHGEDFNFRQVWDQWO\
monitors the psychophysiological (psychosomatic) changes
RFFXUULQJ LQVLGH RI \RX7KH ELRIHHGEDFN HTXLSPHQW XVHG
DV D XQL¿HG WRRO SOD\V WKH UROH RI D ³SV\FKRSK\VLRORJLFDO
PLUURU´ ZKLFK IHHGV EDFN WR \RX D VWUHDP RI LQIRUPDWLRQ
about physiological changes. A neutral physiological mesVDJHLVLQWHQVL¿HGE\WKHELRIHHGEDFNGHYLFHVDQGIHGEDFN
to you through one of your senses. In order for you to learn
to successfully control a physiological function you must
monitor it continuously and the feedback signal must be diUHFWO\GLVSOD\HGWR\RX)XUWKHUPRUH\RXPXVWEHVKRZQLQ
an appropriate manner how to use the messages-information transmitted by the devices. By exercising and using this
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information you gain insight and experience in recognizing
\RXU RZQ SK\VLRORJLFDO SURFHVVHV DQG LQWHUQDO FRQGLWLRQV
WKXVDFTXLULQJERWKVHOIDZDUHQHVVDQGVHOIFRQWURO
$V D UHVHDUFK WRRO ELRIHHGEDFN FDQ EH XVHG WR VWXG\
LVVXHV OLNH WKH FRQWURO RI WKH ERGLO\ ELRORJLFDO UHVSRQVH
self-regulation of the Autonomic Nervous System and the
interaction of biological functions on the basis of cybernetLFV 7KHUHIRUH HLWKHU VROHO\ RU DORQJ ZLWK RWKHU PHWKRGV
biofeedback provides the ground for more research procHVVHV,QDGGLWLRQLWLVSDUWLFXODUO\HPSOR\HGIRUUHWUDLQLQJ
DGHVWDELOL]HGV\VWHPIRUH[DPSOHQHXURPXVFXODUUHWUDLQLQJ SXUVXDQW WR DFFLGHQWV RU LOOQHVV 2Q RWKHU RFFDVLRQV
biofeedback can be used to demonstrate a principle; for
LQVWDQFHFHUWDLQHPRWLRQDOVWDWHVFRUUHVSRQGWRFHUWDLQVRmatic responses.
We could unreservedly assert that biofeedback relies
upon one’s personal experience. It is impossible to teach a
child to ride a bicycle merely by describing a personal experience. The child must have his own personal experience
DQGFRQWDFWZLWKWKHELNHGHYHORSWKHVHQVHRIEDODQFHRQ
WZRZKHHOVDQGUHO\LQJRQWKHELRIHHGEDFNWKHRU\YHULI\LW
personaly in action. The entire approach is completely empirical.
If you are still wondering what you should learn in order to
DSSO\ELRIHHGEDFN\RXSUREDEO\KDYHQRWXQGHUVWRRGWKDW
the biofeedback process presents an astonishing resemblance to a modern electronic game. In electronic games
\RXKDYHWRIDFHDULYDOZKRXVXDOO\KDVPDQ\OLYHVORWVRI
ZHDSRQVDQGDJUHDWPXWDQWFDSDFLW\<RXPXVWVWXG\\RXU
RSSRQHQW KLV ZHDSRQV KLV FDSDELOLWLHV DQG ZHDNQHVVHV
7KHQ\RXPXVWEHDW\RXUULYDOXVLQJDQGH[SORLWLQJDOOWKH
information you gathered from observation while moving
through the various terrains of the game. The biofeedback
process you undergo is nothing but a similar game in which
\RX SOD\LQJ WKH SDUW RI WKH ³JRRG´ DQG ³KRPHRVWDWLF´ VHOI
PXVWVXUYLYHE\EHDWLQJ\RXU³YLOODLQ´DQG³SDWKRJHQLF´VHOI
ZKR DIÀLFWV DQG WKUHDWHQV \RX ZLWK GLVHDVHV DQG H[WHUPLQDWLRQGXHWRWRDOOWKHEDGXVHOHVVDQGGHWULPHQWDOKHDOWK
FRQYLFWLRQVKHKDVDFTXLUHG
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In biofeedback training you are connected to electronic
LQVWUXPHQWV P\RJUDSK WKHUPRJUDSK GHUPRJUDSK HQFHSKDORJUDSK DQG RWKHUV DQG REVHUYH KRZ \RXU SUHYLRXV
³EDG´ VHOI IXQFWLRQV DQG DFWV :DWFKLQJ GRHV QRW VXI¿FH
<RXPXVWDQDO\]HWKHLQIRUPDWLRQ\RXDFTXLUHWKURXJKREVHUYDWLRQ DQG FRPSUHKHQG LWV ³KDELWV DQG PDQQHUV´ <RX
must comprehend the mechanisms through which your
DUH WUDSSHG ZLWKLQ SDWKRJHQLF FRQYLFWLRQV %HVLGHV ZKDW
would be the point of feedback if it left un-evaluated and
XQH[SORLWHG WKH LQIRUPDWLRQ IHG EDFN" 6R OHDUQ WR H[SORLW
LW2QFH\RXH[SORLWLW\RXEHFRPHFRPSHWHQWWREHDW\RXU
³EDG´VHOIQRWE\NLOOLQJLWEXWE\UHSODFLQJLWVSUHYLRXVDQG
KDUPIXOEHOLHIVZLWKQHZPRUHFRUUHFWDQGXVHIXOEHOLHIVIRU
your survival and homeostasis.
<RXZLOOHYHQWXDOO\UHDOL]HWKDWWKHELRIHHGEDFNSURFHVV
does not develop into a game of self-hatred or self-extincWLRQ EXW LQWR D JDPH RI VHOIXQGHUVWDQGLQJ DQG VHOIFRRSHUDWLRQEDVHGRQQRYHOPRGHOVDQGQRYHOFRQYLFWLRQVWKDW
better support your health and homeostasis.

Through the biofeedback process, which virtually constitutes a cognitive game of learning and re-learning, you are
re-trained and develop your capacities ef¿ciently in order
to normalize your autonomic response towards stress and
anxiety.
When you learn through biofeedback training to experience
VWUHVVQRUPDOO\ZKHQ\RXOHDUQWRUHOD[DIWHUWKHH[WLQFWLRQRI
the stressors and when you learn not to create stressors in
\RXU PLQG FRJQLWLYH VWUHVVRJHQLF IDFWRUV  WKHQ \RX ZLOO EHFRPHWKHZLQQHURIWKLVJDPHZHFDOOOLIH<RXZLOOQRWEHWUDQVIRUPHGLQWRDVXSHUKXPDQEXWVLPSO\LQWRDUHDOSHUVRQZLWK
XQLTXHDQGXQSUHFHGHQWHGVSHFL¿FDWLRQV
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How long will it take?
<RXPD\KDYHWKHLPSUHVVLRQWKDWWRRPXFKWLPHLVUHTXLUHG
IRU WKH DFTXLVLWLRQ RI VXFK VNLOOV KRZHYHU WKLV LPSUHVVLRQ LV
FRPSOHWHO\ ZURQJ 7KH ELRIHHGEDFN VFLHQFH WHFKQLTXH DQG
even artform has made great advances. The training workVKRSVDUHV\VWHPDWL]HGDQG\LHOGSURPSWHI¿FLHQWSUDFWLFDOUHVXOWV<RXZLOOQRWVSHQGPXFKWLPHRQRWKHUDFWLYLWLHVEHVLGHV
your current occupation. This is a rule that all people respect
and try to abide by. With a good bike and a good teacher you
can learn to ride a bicycle even in one day: provided that you
have the desire and the incentive to do it. After that further
training gives you more experience and skills.

With the adjunct of reliable and modern biofeedback equipment and the assistance of an experienced trainer you can
completely upgrade your potential and unleash your skills
within a few days; provided that you so desire.

Seize the opportunity.
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Chapter 4

Get a picture of yourself

Your outward actions are determined by your
inner values
What are my limits?

Who is to blame for my headaches?

The mechanism of convictions

Get an objective picture of yourself
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Your outward actions are determined by your
inner values
Did you ever venture into exploring yourself? Have you
ever realized what a valuable, complex and multi-talented
creature you are? Have you ever wondered what you could
accomplish for yourself or for others with your talents or inherent Tuali¿cations? Do you Nnow, even marginally, how
your organism worNs? Have you discovered the complicated mechanisms that it possesses? Have you contemplated
on the philosophy and usefulness of the entirety of these
mechanisms? Have you ever thought with much consistency
and respect how you should treat yourself, in reciprocity and
with gratitude toward the creation of being called human?

A basic feature shared by successful people in every
¿eld of life science art politics business etc is that they
have studied themselves. They know themselves certainly
“know” about their talents and skills. They know who they
are. They have de¿ned their convictions and are sure about
what they stand for.
Most people pass through life in a nebulous mood, circumstantial and “accidental”. They follow a course, not often
chosen, but they are rather drawn to the circumstances they
encounter. They are neither aware of themselves, nor their
Tuali¿cations, thus advance in ways which are not ideal for
them until failure comes. Then they start searching for the
reasons of their failure, and in the worst case, they withdraw
exhausted. In the best case, they invest a lot of energy and effort and then discover that the outcome is too meagre, which
leaves them feeling unsatis¿ed.
Leaders and achievers have set their goals, their values and ideals and head toward their accomplishments, based
upon, and subseTuent to, analysis and a good Nnowledge of
their talents and capabilities.
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It is not accidental that in modern societies thousands
of consulting centers manned with physicians and psychologists offer a somatic and psychomental profile analysis and give people guidelines based on their talents and
skills.
&DUHHURULHQWDWLRQIRU\RXQJSHRSOHVKRXOGEHEDVHGFKLHÀ\
upon the analysis of their qualities and capabilities, however, it
relies upon current ParNet needs and trends
Your values comprise the core of your personality and are
determined by the concept you hold for the world and yourself.
Your e[ternal actions are de¿ned by your internal values.

ȉhe clear your internal values are the de¿nite con¿dent
effective fruitful and successful your e[ternal actions will be.

Your success in your external environment ensues from
your internal success in NnowinJ yourself, your speci¿cations
and potentialities. Your external actions are determined by
your internal values. Your thoughts, your mental associations
and the image you have of yourself, is important because they
determine your pattern of action and the emotions that you
invest to your actions.
The contemporary cognitive-behavioral psychology school
states that the problems you face originate in erroneous learning consequentially leading to wrong conclusions, on account
of either insuf¿cient or incorrect information. $ common reason
causing problems lies in failing to distinguish between what is
real and what is imaginary.
$s an overall outcome, your opinions and your convictions,
especially those concerning your hypostasis, become rigid, exaggerated, absolute and eventually dysfunctional, even insofar
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as to breed illness. When your personal experience follows the
saPe path you appear psychoPentally inÀexible and inadaptable. The inability to adapt leads to the maintenance of stress,
anxiety or fear, even after the extinction of the stress, anxiety
or fear-generating factor. This causes a continuous arousal of
the sympathetic nervous system implicating problems regarding your psychomental and bodily health and balance.
Once these mechanisms are activated, a fact attributable to
previous erroneous learning, you interpret reality based upon
data received through a feedbacN process in respect to your
behavior, which was rigid, dry, miserable, dysfunctional and disharmonic. It seems to follow that this vicious cycle continues,
since this feedbacN, which actually reÀects your own negativity
and attracts similar behaviour from your environment, fuel the
“vindication” feeling you anticipated in order to reinforce and
consolidate your prejudices.
The deeper one falls into this pattern, the more his cognitive
organ gets inundated with negative thoughts, even when nothing in his environment really justi¿es them.
This vicious circle must be broNen. <ou must get an accurate and objective picture of yourself and your biological functions. You must be objectively informed about the mechanisms
produced by the erroneous learning, which consequents erroneous convictions and evaluations. Thus, you will acquire material subsidiary to the correct learning, which will capacitate
you to normalize your reactions and will desensitize you from
stress, anxiety and fear-generating factors.

What are my limits?
Why do I easily fall ill while others don’t?
+ow do ¿re walNers manage to walN on hot coals? &ould
I do it too?
How did Bill Gates start from a garage and then manage
to build an empire and become the richest person in the
world?
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+RZFDQVRPHEXVLQHVVPHQVSHDNRQWKUHHFHOOSKRQHV
at the same time and run their enterprises without having a
nervous EreaN down"
How do successful obstetricians manage to avoid a nervous collapse when they interrupt even… their own wedding
to deliver an emergency labor?
How do certain journalists manage to sustain the incessant pressure of publicity with so much stress and anxiety?
How can successful lawyers memorize the details of
thousands of cases and Neep unremittingly ¿ghting for their
cases, without losing their minds?
Why are some children more apt at learning than others?
What Nind of memory does a successful and well-paid
private secretary have in order to remember the details of
the cases she handles and attend to all contacts?
Why is my friend so sNillful and mends all minor home
repairs, while I call for every little thing and the repair-men
taNe a fortune?
Why does my friend, who is the same age as I am, looN
liNe my son, while I looN liNe a mess?
Why does he always attract beautiful women, whereas I
am a miserable loser?
Is there a price on their health that all these people pay?
&ould I also do something liNe them?
Why do I feel jealous of other people being successful
and having a yacht, when I only have a motorbiNe?
Why do I want to believe that circumstances were in their
favor and not in mine?
If there are certain favorable circumstances, why are
they only in their favor and in not mine? What did they do to
deserve favorable circumstance?
Why do I always see the glass half empty, whereas the
successful see it half full? 'oes this maNe a difference or is
this a joNe?

122

Chapter 4

123

BIOFEEDBACK

,IWKLVLVQRWDMRNHKRZGR,¿QGWKHZD\WRFKDQJHLW"
Thousands of questions linger: Today, the answers to all
of them can be found. However, before answering, I have to
asN some questions as well:
'id you ever asN your mom why she wraSSed you uS in
so many clothes to avoid catching a cold? Surely, somebody must have taught her to do so?
Did you ever read anything else except the sports newspaper, to learn that your mind and your beliefs regarding
your sensitivities, affects your immune-system and your
susceptibility to disease?
Did you ever asN a teacher about your thoughts on things
or did you avoid it, afraid that you would be laughed at by
the other students?
Did you ever wonder why you get drunN drinNing alcohol
but not by eating French fries?
Did you have athletic activity in school or did you always
sit on the bench pretending to be sicN?
Did you study at school or spend most of your time trying
to ¿nd ways to cheat in the exams?
Did you perhaps adopt from an early age on the opinion that studying tires the brain and physical distress is for
dumb people?
Did you always have a criticizing and reproachful disposition towards everyone without ever taNing a looN at yourself?
Did you always ¿nd people stupid and insigni¿cant who did
not acNnowledge your values, even though you never did
anything to project or promote them?
Did you always believe that everything is predestined and
it is not worthy to put any special effort into anything?
Did you ever wonder why you Neep being stucN on some
T9-shows and have never looNed for anything else?
Did you always postpone your actions until the time
comes that “you’ll see what you will do”?
Did you always seeN for the “inside person”, the “middle
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man” in order to accomplish something?
Could it be that you were never engaged in exploring
your faculties and true limits, so as to utilize them?
If you answered “yes” to most of the questions, don’t be
disappointed. Thousands of other people do the same. However, now is not the time to blame yourself. Beyond your responsibility for not reacting, for not searching for solutions
and methods, lies the greater responsibility of everyday life
which Neeps us entangled in countless super¿cial engagements, and ¿lls us with clichps, consolidated views, dogmatisms and aphorisms. Nevertheless, this is reality.
$ll of the people undertaNing a positive role in society
endeavor to change this reality for the better; each in his or
her own unique way and by their own means. You, however,
as one in many thousands of people who meagrely manage
and are unhappy, should not simply survive but evolve and
be happy.

From the aspect of natural destination we come into this
life to e[perience happiness in a homeostatic enYironment
however we too often turn our environment into a living hell
and live in total unhappiness.
We must never stop the effort to alter these negative conditions. Besides, life encloses this challenge; to learn it, to
survive, to adapt, to support it, to respect it, to win it over,
to enjoy it. It is never too late for a new start. No matter how
dif¿cult or complicated things may seem, there is always a
way out. There are always those who have and can offer you
ideas, solutions and help.
6tart with biofeedbacN. This method dealing with reality
and objectivity, on account of the machines it employs, will
convey to you your real self, your true limits.

<ou will Ee surprised E\ the vast une[ploited energ\ and
capacity reserves you possess.
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In succession, with your trainer’s aid, you will learn in an obMectiYe Panner how to e[Sloit your caSacities and PaNe theP
worN Ior your own saNe <ou will learn to set your Joals and
aim to implement them. Finally, your trainer will teach you how
to desensitize from stress and anxiety-generating factors; how
to cut loose from the anchors pinning you down in pre-fabricated limits and to turn into, not somebody else, but to implement
yourself, your true potential and boundaries.
$nd when you hear about training, don’t imagine years and
years. 7he science of biofeedbacN has greatly progressed and
with the assistance of highly advanced technology, coupled
with your psychoemotional mobilization and involvement, a
few weeNs usually suf¿ce.

Who is to blame for my headaches?
You should fully comprehend that whatever takes place
LnsLde you whLch can Ee e[pressed Ln the form of Lllness
wLth certaLn symptoms has an underlyLnJ mechanLsm dependLnJ on you and controllaEle Ey you as medLcal scLence
has proven.
ȉhe notion of psychosomatic illness is simple and concise;as
simple and concise as is the relationship existing between your
body and psychointellect organ, namely the psychomental
organ. These two constituents or entities are interdependent
and inter-inÀuenced. :henever we ¿nd body activity and expression, the mind and the soul meet with their own expression. The one function or expression affects the other. $ strong
headache will change your temper and psychological disposition, will abate your mood for study or fun, or will shift you to
more miserable or aggressive inclinations depending on your
idiosyncrasy. &onversely, an anxious situation that ¿lls you with
agony, apprehension, fear or pessimism, bears its corresponding somatic equivalent, expressed with stomachache and constriction, perspiration, tachycardia, mouth dryness, dif¿cult respiration and others.
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The World Health Organization declares that today 70% of
diseases are psychosomatic, meaning that they constitute and
represent the somatic equivalent of a psychomental reaction.
Research psychiatrists are reaching the conclusion that even
cancer is a psychosomatic disease. $s for stress¶s impact upon
the immune system, with whatever it implicates, this is also well
Nnown and is descriEed in detail in a following chapter.
The proponents of more extreme medical views tend to embrace that even a fracture can be regarded as psychosomatic
disease, if it originated in the recNless or thoughtless conduct
of a person under the inÀuence of stress or anxiety generating
factors.
If your headache, after completing the clinical or laboratory
examinations, is proved not to be related to a speci¿c pathological cause, but instead appears each time you experience an
anxiety provoNing situation, then it is characterized as a tension
headache and clearly falls under the therapeutic competences
of biofeedbacN. <our trainer or therapist will explain to you the
pathogenic mechanism of your problem, in a manner compatible with your understanding and education. It is imperative to
comprehend how you yourself create this headache, through
the arousal of your sympathetic system, which is induced by
your own emotional expressions occurring under the inÀuence
of factors, viewed by you as stressors/stress-generating.
Finally, yes, you are to be blamed for your headaches and
not your boss who is stressing you. Well, don¶t taNe it to heart, if
you don¶t do it consciously. <ou learned to react liNe this, when
you adopted certain routes to loosen your tension, routes that
were not centrifugal but centripetal oriented. In other words,
you mobilized your neuro-endocrine mechanisms leading to
the contraction of certain muscles, the end result of which is
always headache.

You have learned to treat yourself in a unfriendly manner
inducing sympathetic arousal in your nervous system and
continuously increasing muscular tone Zhich after e[ceeding a certain level breaks out in the form of an intense and
torturing headache.
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You learned to adapt in a dysfunctional manner to a stressful environment, building up muscular tension, which culminates into a headache, the latter being a type of chosen or
learned manner used to convey your discontent or other unpleasant emotions.
But, you are not alone. Most people, more or less react
liNewise. 2ne person has gastritis, someone else has asthma, another has allergies, another colitis, another insomnia,
another frequent colds or infections along with numerous
other psychosomatic maladies. Because all of these people
have learned to express their negative emotions in the wrong
manner, they are ignorant on how to modify their attitudes.
I always refer to the psychoemotional sphere, towards the
anxiety generating and stress generating stimuli of everyday
life.
However, now, is the time to “un-learn”, to desensitize
from this pathogenic mechanism. Your trainer will show and
disclose the entire pathogenic mechanism. He/she will unveil
it before your eyes, nail it to the counter, and enable you, after giving it a reproachful looN, to step on it with contempt and
adopt other means of expression more compatible with your
health, homeostasis and happiness.
$ll of this is achieved with your trainer in the role ofyour
guide and the adjunct machines as your assistants, displaying on the computer’s screen the complete picture. But mainly, with you as the leading star, who by receiving feedbacN,
relate to the way through which stressors bring about illness
and disharmony in your organism, and eventually desensitize
from them.

You can let stressors become a memory of the past that
maGe you ZLser strenJtheneG your selfcontrol enrLcheG
self-knowledge and ultimately enabled you to unfold your
capacities and succeed in whatever you desire.
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The mechanism of convictions or beliefs
Quite often you repeat: “I think that…” Other times you say:
“I believe that…” And yet another: “I am convinced that…”
(ach phrase encloses a uniTue dynamic has a uniTue meaning and a unique value.
:KHQ\RXVD\³,WKLQNWKDW«´\RXH[SUHVVDK\SRWKHVLVDQ
assumption. You have a viewpoint, but you are not absolutely
certain about it. You leave room for the opposite as well. Your
opinion results from some information you have gathered, nevertheless you feel that you need more information to be sure.
There is a degree of uncertainty in your viewpoint.
When you say “I believe that…” you express a viewpoint
which is consolidated upon faith, meaning upon an idea which
you adopt without being able to prove; simply and only because
you deem it as your inner dogma. Your faith is not an issue in
Tuestion, one for which you asN for proof, instead you accept it
as if you have learned it, as if it was taught to you, as if it was
presented to you.
What you believe is not susceptible to dispute. It is so, because you believe it so. Believing in something means that you
follow a dogma, a principle, an idea, a notion, a system which is
not subject to dispute, nor to refute, but is engrained deep in your
soul accepted as it is, because you adopted it. $ doctrine is the
end result of some peoples¶ teachings and from your learning. $
teacher teaches you the doctrine and you learn it, you accept it
and incorporate it as part of your faith.
When you say “I am convinced that…” you consider that you
have an opinion, a view point, a picture or a concept about facts,
theories and mechanisms which was formed based upon material provided to you by your own senses, material that you have
further elaborated upon with your own mental mechanism to
reach your singular, personal conclusions.
Your convictions enclose what you have learned, however
percolated through your personal ¿lters, corresponding to your
education, age, social level and your general psychobiological
condition.
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ǹFRQYLFWLRQLVDSHUVRQDOPDWWHUVRPHWKLQJWKDWEHORQJV
WR\RXEHFDXVHWKHPDWHULDO\RXDVVHPEOHGWKURXJKWKHFRJQWLYH OHDUQLQJ  SURFHVV ZDV LQ VXFFHVVLRQ HYDOXDWHG E\ \RX
XVLQJFULWHULD\RXGHHPHGDVPRUHREMHFWLYHIRUWKHSXUSRVH
of consolidating it as your own conviction.
Your conviction is the result of internal processes, in which,
apart froP NnowleGJe, the Pental anG ps\chic orJan participate as well. In order to form a conviction with respect to an
issue, the processing of your cognitive material by your internal evaluation mechanisms precedes. Conviction is something
that belongs to you.
$n assumption can turn into a conviction when ripened
inside you, enriched with fresh material processed by your
personal ¿lters, which, among others, rely upon the elements
comprising your personality and moral hypostasis.

<our convictions H[SrHss wKat you rHally arH wKat rHally
underpins your personality and moral hypostasis.

Your convictions are founded upon what you Nnow, have
learned, been taught; upon everything you have been taught
and explained by your educational cores.
Educational cores, as was previously mentioned, are your
family, your school, your friends and acquaintances, television, mass media, as well as the booNs you read. 7hey are
the sources from which you derive ideas, views, style and
material to build your cognitive edi¿ce. $nd since the wise old
saying ³liNe master liNe man´ always has unremitting value, it
explains the ordinary phenomenon each person has explaining and construing facts, and of course adjusting his behaviors towards these according to what he Nnows in relationship
to the factors participating on the occasion.
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$IDUPHUUHJDUGVUDLQDWWKHSURSHUWLPHDV³*RG¶VEOHVVLQJ´EHFDXVHKHNQRZVKHKDVOHDUQHGWKDWDWWKLVWLPHUDLQ
is good for his crops.
$ WoEDcco-groZHr Zho hDs OiQHd Xp WoEDcco-OHDYHs Wo dr\
in the sun or a raisin producer who has spread raisins under
the sun for the same reason, regard the same rain as “God’s
curse”, because the have learned; they’ve seen and have established experience that this rain will destroy their harvest.
In these examples, the element of realism exists. It means
that the conviction of certain people results from what they
have learned, and further processed, and have thus conceived as personal experience. Simply... “it is so, because it
can’t be otherwise”. 7he same rain in the ¿rst case is bene¿cial and in the second case harmful. It has been objectively
proven.
When you, as a husband, hold the conviction that you can
no longer co-exist with your wife because your behaviors are
incompatible on various levels, you adopt a conviction which
is de¿nitely based on what you have learned about your wife,
what she herself and your living together has taught you; what
life itself has taught you. However, if you are not aware of some
means of a psychological approach that could defuse the tension in your relationship; then your conviction about separation
is erroneous, is misleading.
If you have not learned about crisis management techniques, in particular on family relations, your conviction about
divorce is premature and frivolous. You, deep inside, feel, regard and therefore decide that you cannot co-exist with your
wife, notwithstanding all the positive emotions you may feel for
her; or perhaps she holds for you, because, however, you don’t
believe that these can compensate for the negative ones.
Your cognitive edi¿ce with respect to inter-personal relationships presents de¿ciencies. 3erhaps you haven’t learned,
therefore you don’t Nnow the deeper character and the psychological needs of your wife. 3erhaps you lacN cogni]ance
on how to react positively and peacefully in an argument with
your mate. You haven’t learned; therefore you don’t Nnow how
to be more sensitive and delightful during sex, during which
tensions often get worNed out, communication reaches an ul-
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WLPDWHOHYHOGUDPDVUHVROYHDQGUHOD[DWLRQIROORZV$QGLI\RX
KDYHQ¶WOHDUQHGWKHVHQRWVROHO\RQ\RXUDFFRXQWEXWFKLHÀ\
on the responsibility of a learning or else educational system,
Zhich bear de¿ciencies in regard to its contents has left you
from a gnostic and cognitive aspect incomplete and exposed.
Your individual responsibility lies in the belief that you grasped
on those feZ facts you NneZ to be true, and didn¶t seeN for
professionals, pro¿cient at expert NnoZledge to teach you by
enriching your cognitive edi¿ce Zith neZ and improved components. This is the way to address a crisis occurring in your
inter-personal relationships or anywhere else.

<RXU FRQYLFWLRQV HVSHFLDOO\ WKRVH FRQQHFWHG WR ELRIHHGEDFNDUHWKRVHWKDWKDYHWRGRZLWK\RXURXWORRN\RXUSRWHQWLDOLWLHV\RXUFDSDELOLWLHVDQG\RXUOLPLWV

Before you learn and evaluate your living environment (or
others , self-Nnowledge and self-evaluation should have preceded. You must have formed, even in a general outline, a
de¿nite and complete understanding of your self-image. 1aturally, it is not necessary to read and learn massive amounts
of information on physiology, anatomy or pathology; however,
it is essential to roughly learn the operational mechanisms
employed by your organism and the inÀuence they bear upon
each other.

You should be aware of the role your convictions play in
your biological functions.
When you hold a conviction, when your limits are narrower
than the real ones, it follows that, on the one hand you con¿ne
your sphere of action, and on the other hand; each time you
encounter an obstacle “bigger than your powers”, you experience a state of anxiety, which arouses the tone of your sympathetic system and causes symptoms in the immune, cardiovascular, peptic, respiratory and rest systems.
0eaning; you get sicN. You get sicN because you bear the
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FRQYLFWLRQWKDWWKHVSHFL¿FRQFRPLQJWKUHDWH[FHHGV\RXUOLPits, your strength and endurance. However, this is a faulty and
PistaNen conviction. <ou have learned liNewise following a de¿cient or erroneous learning Srocess. 7hat is what you were
taught and believe; nevertheless this does not apply to reality.
<ou have accTuired a Pis-conviction which PaNes you sicN. ,f
you learn your true self-limits, then you will see the majority,
or perhaps all of the occasions you had considered as insurmountable crisis` lie within the context of your powers of confrontation and are capable of generating only temporary, creative stress which is required in order to solve your problems.
3rior to entering the re-training procedure for the purpose of
altering some of your convictions in connection with your self
limits; before entering the desensitization process from stressgenerating factors, you should pin-point and ground yourself in
who you really are. What are your faculties, your potential and
your psychophysiological boundaries?
7his entire process is based on the feedbacN mechanism,
which is the re-supplementation of data collected from your
biological functions. This enables you to possess the material
and the proof which will support your new, clearer conviction
and be rid of the pastbygone and mistaNen.

The great advantage of biofeedback is that it feeds back
objective information emanating from your organism and informs you face to face thus enabOes you to be soOeOy resSonsible for your convictions and to decide how you will handle
future crisis.

Get an objective picture of yourself
When your insight and opinion about yourself relies upon
realistic and objective elements, then your personality will incorporate similar elements and your adjustment in the social
environment is facilitated.
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Holding the correct opinion about yourself is very important for the development of your personality. True knowledge
of yourself determines your convictions and viewpoints with
regard to your limits and your potentialities.

:KR ZLOO VSHDN WR \RX DERXW \RXUVHOI" :KR ZLOO SURYLGH
\RXZLWKDQREMHFWLYHSRUWUDLWRIZKR\RXUHDOO\DUH"3HRSOH
are often willing to help and share the image they hold of you.
However, every person sees things from a different angle.
Thus, the image he/she holds encompasses distortions produced due to his/her point of view.
Have you, however, thought about something very important? Has the person who provides you with data about your
image, passed himself through an objective process to get to
Nnow himself?
'oes he Nnow himself?
He may liNe or disliNe you instinctively, without reali]ing or
being able to explain it. This affects the image he has for you.
Will he be objective and unbiased enough to provide you with
a real picture?
$s you Nnow, your parents are usually prejudiced towards
you either positively or negatively, because you are their child;
because they have a strong emotional attachment. Most of
the time it is positive but quite often it is negative. If they are
optimists, they will project an optimistic and rather overrated
picture of you. On the contrary, if they are pessimists, they
will reÀect a miserable and underrated picture of you.
Your friends; those who love and admire you, will offer
a sometimes superlative, positive picture about you. Your
enemies or those who disliNe you, will ³bury you under the
ground”; indeed, in a very persuasive manner and plead with
³arguments”, to show you that you are not highly quali¿ed
and will advise you not to have big dreams, so that you can
avoid being hurt. They will assure you that whatever they say
is for your own “good and protection”.
$fter gathering all these views and information, you are
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QRZPRUHFRQIXVHGWKDQEHIRUHDQGFHUWDLQO\PRUHVNHSWLFDO
,I\RXVWD\DWWKLVOHYHOWDNHDFOHDQLQJDFWLRQE\GLVFDUGLQJ
ZKDWHYHU GRHVQ¶W VXLW \RX DQG VWLFNLQJ VWXEERUQO\ RQ ZKDW
does serve you. You may come out of the standstill, however you may not Ee sure that you are on the riJht tracN, or
that you have an objective picture of yourself. If, on the other
hand, you let pessimism and gloominess overpower you and
drive you to a surrender or become introverted beyond redress; then you restart your life from a wrong basis. This is a
moment when you wonder in desolation: “How on earth can I
get an objective picture of myself?” “I am burning with desire
to Nnow myself, my inherent Tuali¿cations and unleash them
into seizing success. What on earth do I have to do?”
'on¶t get nervous. 6olutions can be found. ThinN, who
can supply you with an objective picture of yourself?
The biofeedbacN machines, surely. These tiny faceless
judges of your capacities, which notwithstanding, they never use emotional language simply to “cover” your needs but
nevertheless constitute your best and most sincere friends.

Biofeedback equipments are the most trustworthy information sources on what is going on inside you: the
mechanisms inYoOYed in your responses your stamina
how to modify and improve whatever isn’t working according to your capabiOities the optimaO way to e[pOoit
your facuOties and the way to get the ma[imum out of
what life has destined for you according to your talents
and capabilities.
They will tell you everything. Simply, easily, comprehensibly. Such information will constitute your valuable consideration enabling you to form the picture of yourself, to de¿ne your
values, to build your personality, to set your priorities and de¿ne your e[ternal actions. In other words, it underpins your
great success. Nothing is required from you but your intention
to Nnow thyself. Your biofeedbacN trainer and the machines
undertaNe all the rest. *ood lucN.
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Chapter 5

Progressive release of
chronic accumulated
muscular tension
+istorical review and de¿nitions

Realize the tension to reach relaxation

Don’t create ghosts with your mind
Meet your awesome “machine”
The secrets of image sensory recall

Truth and myths about muscular relaxation
:hat is the Eene¿t from progressive release
of chronic accumulated muscular tension?
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+LVWRULFDOUHYLHZDQGGH¿QLWLRQV
In the mind of some people, the notion of muscular tension
release, which encloses the notion of muscular relaxation, is
identi¿ed with inactiYit\ or inertia, slacNness and passiYit\
this is a complete misconception.

Muscular relaxation and stress, in our world of duality,
should succeed each other in a natural way. However, conWHPSRUDU\ PDQ FDXJKW XS LQ WKH JHDUV RI DUWL¿FLDO QHHGV
and an unnatural way of thinking, spends 99% of his time in
a state of unnecessary tension, harassing and unbelievably
tormenting his organism both physically and psychointellectually.
If this is your case, you need to train yourself in the technique for the release of muscular tension through relaxation,
or to be more accurate, remind yourself of this process.
In 1908, Edmund Jacobson of Harvard, asserted that
low levels of muscular tension and anxiety are incompatible
states. Jacobson also beleived in the conviction that at the
deepest muscular relaxation level, both anxiety and tension
DUHQRQH[LVWHQWQRWLRQV+HSXEOLVKHGKLV¿UVWERRNRQ3URgressive Muscular Relaxation in 1938 and mentioned the
15 major muscular teams which participate in body tension
and relaxation.
In the decades between 1920 and 1930, Jacobson started laying the foundations of the term “systematic muscular relaxation”, based upon the electromyographic data he
had collected with his electromyographic devices (Jacobson 1929, 1934, 1938, 1939). Guided by the information he
gathered from his patients, he formed a protocol on the application of systematic relaxation in a variety of psychoneurotic diseases. Other researchers also designed systematic
relaxation protocols (Schultz, 1939, Schultz & Luthe, 1959),
WKXVVLJQL¿FDQWPDWHULDOHPHUJHGLQWKHVHUYLFHRISV\FKR-
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therapy. Research at that time pointed out that when a person is informed of the tension existing in his muscles, he
is motivated to dismiss it, however protocols had not yet
been drawn regarding the management of pathological conditions. Theories supporting feedback derived either from
visceral functions or muscles could no longer, under the inÀXHQFHRIWKHFHQWUDOQHUYRXVV\VWHPSURYHKHOSIXOLQWKH
treatment. For example, neuromuscular disorders was still
viewed with skepticism by the medical community. The outORRNIURPWKHFRJQLWLYH¿HOGVZHUHYHU\SHVVLPLVWLF 6FKORVberg 1937, Skinner 1938, Mower 1950). After a few years,
results from the Rockefeller University laboratory were
announced (Miller & DiCara 1967, 1968, DiCara & Miller
1968a, 1968b, Miller, 1969).
Laboratory research proved that autonomic nervous sysWHP IXQFWLRQV FDQ EH LQÀXHQFHG E\ YROXQWDU\ FRQWURO YLD
cognitive processes (DiCara & Miller, 1968).
7KLVFDWDO\WLFSUREDWLYHIRUFHRIVWULFWO\VFLHQWL¿FUHVHDUFK
proving repeated success, was responsible for convincing
the medical community to broadly adopt and apply biofeedback protocols and propelled the immense enthusiasm of
biofeedback results into the present day.
Jacobson mentions that progressive release of chronic
accumulated muscular tension lowers the heart rate per minute, the blood pressure, the electrical skin conductance, the
respiration and cardiac rate, the muscular tension and the
subjective sense of tension.

Low muscular tension levels and anxiety are incompatible
states.
At the deeper levels of muscular relaxation, anxiety and
tension do not exist.
7he autonomic nervous system functions can be inÀuenced
by voluntary control by means of learning processes.
Progressive release of chronic accumulated muscular tension is attained obMectively and measurably via biofeedbacN,
which is the pinnacle of man’s attempts to handle stress and
overcome its harmful implications.
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Realize tension to reach relaxation
Often, in order to achieve the relaxation state and the comSOHWHUHOHDVHRIPXVFXODUWHQVLRQRQHPXVW¿UVWSURYRNHPXVcular contraction on command.This contraction is controlled
and usually progressive.

7he SXrSose oI SroYoNeG PXscle tension in the traininJ
prior to relaxation is to lower the level of regular muscle
activity below the level of the pre-training muscle tension
we ordinarily have in everyday life. This process, despite
its short duration, fully reveals the amount of tension your
muscles carry.

The information you receive when exercising this techQLTXH JXLGHG E\ \RXU WUDLQHU EHFRPHV \RXU ¿UVW IHHGEDFN
and assists you in getting a clear picture of the condition of
your muscular system. You often discover that some of your
muscles are so stiff that they cannot be further tensed and
realize that they function “over the edge”. Thus, you start to
XQUDYHODVWULQJRIQHJDWLYHUDPL¿FDWLRQVHYHQWXDOO\UHYHDOLQJ
an entire mechanism which based on this excessive tension
conspires to and undermines your health.

A very important issue is that you are unaware of the existence of this muscular tension. You simply learned to live with
it. However, you realize the discomfort, ailments and disharmony you experience daily, ensuing from this muscular tension which affects numerous physiological systems in your
organism.
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When contraction and relaxation succeed each other,
the electrical activity of muscles increases above the daily
level. However, a sudden dismissal of provoked increased
muscular contracion releases tension and muscular activity
drops much below its daily adaptation level. This technique
resembles a pendulum when moving away from the center.
This phenomenon leads to profound muscular relaxation
and consequently releases of muscular tension. Therefore,
you have the opportunity to realize and identify the sense
WKDW ¿OOV \RXU VRPDWLF DQG SV\FKRPHQWDO RUJDQ KDV ZKHQ
your muscles are in deep relaxation.
This alternating contraction-relaxation allows you to perFHLYHWKHVHVWDWHV¿UVWKDQGDQGDOVRWRFRPSDUHWKHPE\
evaluating the differences in the emotion accompanying
each one. This method uses the level of muscular relaxation
of the previous muscle group as a reference point for the
relaxation of subsequent muscle groups. You compare them
with the already relaxed muscles so that all muscle groups
reach the same level of deep relaxation and complete release from muscular tension in the end.
You learn to relax using a method similal to that employed
E\ 3DYORY LQ KLV H[SHULPHQWV LQ WKH VHQVH WKDW UHOD[DWLRQ
EHFRPHVDFRQGLWLRQHGUHÀH[IRU\RX

The nervous system controls all physiological functions
of the organism and given that illness is a disorder of physiological functions, the nervous system regulates as well all
pathological functions.
The nervous “traces”of the disordered pathological functions which lead you to an illness, are established in the organism through time, via the mechanism of conditioned reÀH[HVDVUHVSRQVHWRWKHYDULRXVVWUHVVLQJVLWXDWLRQVLQ\RXU
life.
As mentioned before, muscular relaxation does not coincide with passivity. On the contrary, it means normal, natural
vigilance, spherical conceivability, inner calmness, tranquility
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The response you once adopted toward a stressor eventually becomes your only prototype and bonding response
towards this.
If you usually respond with muscle contraction when facing stressing situations, you finally end up producing muscular tension each time you encounter similar situations,
even if there is no justifiable reason for muscular tension.
Deep muscular relaxation offers you the possibility to
learn how to release accumulated muscular tension and
change your response pattern toward stressing situations.

and a capablility for an instantaneous response to every external stimulus.
This condition is experienced to a great extent by animals, and in particular those living in their natural environment. If you check the laxity level of the limbs of a cat or
GRJDWUHVW\RXZLOO¿QGWKDWWKH\DUHLQDVWDWHRIFRPSOHWH
muscular relaxation. Nevertheless, if a sudden incident ocFXUVDQGVWLPXODWHVWKHDQLPDOLWZLOOMXPSXSLQDÀDVKDQG
perform with maximum muscular capacity. From a phase of
complete muscular relaxation it will shift, in a split second,
to a phase of complete muscular tension. This proves that
although animals rest in deep muscular relaxation, they are
not at all passive.
Likewise, the same state reaches through karate training
or martial arts. While being in combat anticipation, all muscles, with the exception of those supporting body posture,
are relaxed. At the moment of the attack the muscles contract, reaching instantly maximum tension and performance
levels in minimum time. In succession, they relax again in
preparation for the next attack.
The deeper the muscular relaxation is at the onset of a
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karate strike, the more rapid and penetrative. The enormous
and impressive result of a karate strike with which a man of
medium physique manages to break cement bricks is not
attributed to his muscular strength, but to his competence to
give enormous explosive power to his strike, starting from
a state of complete muscular relaxation and reaching full
muscular tension within minimal possible time. The more
one’s muscles are tensed while venturing a strike, the more
the strike will bear the features of a push, rather than penetration.
Furthermore, recent research conveys that neurochemical activity can be transformed through practice in muscular relaxation. In research carried out at Stanford Medical
School (2000), six patients who had suffered a heart stroke
were observed. Subsequent to their training in muscular reOD[DWLRQ¿YHRXWRIVL[SDWLHQWV  SUHVHQWHGUHGXFWLRQ
in serum norepinephrine levels. The norepinephrine decline
ZDVPRUHLQWHQVHLQSDWLHQWVZKRVLJQL¿FDQWO\ORZHUHGWKHLU
heart rate during muscular relaxation, the ratio between cardiac pace and norepinephrine was 0.71.
Another study at the same university (2002) referred to
measurement of lipids in blood circulation. Twelve people
with high cholesterol blood levels exercised daily with the
technique of muscular relaxation in order to extinguish muscular tension for a period longer than eleven months. At the
end of this period the results showed there was a cholesterol decrease of 11% in these patients, as compared to
the 2% obtained in other patients who had followed other
control techniques.
7KLVZDVDVLJQL¿FDQW¿QGLQJVLQFHFKROHVWHUROEORRGOHYel is considered to be directly linked to sympathetic nervous
activity. Luthe (2003) used autogenic training techniques to
ORZHU EORRG FKROHVWHURO OHYHOV DQG FRQ¿UPHG WKH VDPH UHsults.
It has been proven that muscular relaxation processes
can be adopted as a method for the repression of hypothalamic hyper-activity and the elimination of stomach overfunctioning. Another serious element in deep relaxation
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state is the sense about present place and time.
Ackerman & Turkoski in 2000, employed the progressive release of chronic accumulated muscular tension in the
treatment of myalgy (muscle ache) and anxiety neurosis,
as did Ahsen A. in 1993, to treat alcoholism and substance
abuse.
Antall & Kresevic treated elderly patients with myalgias
and rheumatoid-arthritics with biofeedback techniques
(2004), and also Baird & Sands in 2004. Baumann applied it
LQSHGLDWULFPLJUDLQHVLQ&DVWHV0+DJHO,3DOHQTXH
0 LQ EURQFKLDO DVWKPD LQ  (VSOHQ 0- *DU¿QNHO 3(
Olmsted M in nervous bulimia in 1998 etc.

When you are deeply relaxed, you no longer cling to the
past nor worry about the future. You literally live in the present. When you are in a state of deep muscular relaxation the
way you mentally approach facts changes.

Don’t create “ghosts” with your mind
Many people suffer from problems caused by anxiety, usually with a plethora of symptoms, such as headaches, indigestion, insomnia, restlessness and so on. However, which of
these ailments come from natural and which come from unQDWXUDODUWL¿FLDODQGFRJQLWLYHVWUHVV"
It has been proven that cognitive stress represents 40% up
to 85% of daily stress depending on the person’s idiosyncrasy
and education. Now is the time to learn the most peculiar secret:

7KH V\VWHP RI EHOLHIV \RX KDYH DGRSWHG IXQFWLRQV OLNH D
computer. It does not judge nor question what you input. It
simply accepts what you insert with your thoughts as real, as
paramount truth, the only truth for your organism.

145

BIOFEEDBACK

Therefore when you have ideas of defeat, rejection and
failure, you will be automatically inundated by a load of negative feelings. The internal threat these produce paramound is
the same of stress, cognitive stress, which breaks down your
organism. Continuous thoughts of apprehension, anxiety and
fear perpetuate an on-going stress that mathematical precision leads to panic attacks and depression.

It must be understood that anxiety does not cause problems to only a single body part but activates an entire line of
responses.

Anxiety makes the muscles contract without reason, elevates the cardiac rate, rises blood pressure, increases glucose
blood levels and starts off several reactions. At the same time,
the internal homeostasis of the organs is destroyed. However,
each and everyone of us displays this emergency reaction:
We were born with it and it constitutes a fundamendal survival
response.

The problem is that some people maintain intense responses even after the removal of the stressor which initially induced this response. They don¶t Nnow how to relax and dismiss the residual tension.
In a person suffering from headaches due to muscular
contraction, the muscular tension increases dramatically
ZKHQ XQGHU WKH LQÀXHQFH RI DQ DQ[LHW\ JHQHUDWLQJ IDFWRU
This person learned to respond to stress in this manner and
now this responce has taken the form of conditioned behavior various. Anxiety generating factors can act within situations; such as a friction at work, an undesired meeting, the
feeling of boredom in a social assembly with strangers or
indifferent people, or as simple as being upset or moved
from watching something on TV, etc.
The basic idea is that when you learn to deeply relax, the
results are the opposite from those produced by psychological stress, this means that there is a balance.
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Relaxation, in the sense of dismissal of muscular tension,
is the basic antipode, the diametrical opposite of stress.

You waste great energy amounts to preserve useless and
excessive muscular tensions in your everyday activities, such
as driving, walking, running. By utilizing knowledge aquired
through biofeedback, in conjunction with progressive release
of chronic accumulated muscular tension, you can learn how
to achieve low tension levels in muscles which do not particiSDWHLQDVSHFL¿FDFWLYLW\
Chronic tension gradually aggravates or can even bring
about natural symptoms of a disease which in succession
can affect the organism in an accumulative way. The training
in progressive release of chronic accumulated muscular tension drives away the ongoing tension from your body and all
its harmful consequences, that is issued from the provoked
function of the sympathetic branch of the autonomic nervous
system.

When exercising your capacity to maintain low levels of
sympathetic arousal, you increase your capacity and willingness for communication with yourself as well as others.
If you are often under strong tension your communication with yourself and others, especially in relation to the
probable tension causes, is difficult or even impossible.
In this event, your behavior toward yourself, as well as
others, is disordered and becomes inappropriate, which
means that you can neither sort things out with yourself,
nor with others.
It is clearly a supportive subservient technique for persons
having problems in expressing their psychic idiosyncrasy.
3URJUHVVLYH UHOHDVH RI FKURQLF DFFXPXODWHG PXVFXODU WHQsion alters psychological and metabolic activity and allows
stressed individuals to enhance and control this activity.
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Meet your awesome “machine”
,QWKHPHGXOODREORQJDWDDQDUHDRIKLJKVLJQL¿FDQFHLV
found. It is called R.A.S (Reticular Activating System) and
plays a key role in your ability to determine states of consciousness and vigilance. This system helps you manage
your consciousness in order to be direct and selective as
opposed to consciousness simultaneously diffused to all the
stimuli you receive.
RAS is an extremely complex net of nervous tissue situated in medulla oblongata. This nervous tissue, not bigger
WKDQ\RXUVPDOOHVW¿QJHULVWKHEDVLVRI\RXUFRQVFLRXVQHVV
of the world. It is also the centre of your faculties connected
to thinking, learning and acting. Without the messages sent
out from this specialized organ, which is in part of your nervous system; consciousness is impossible.
The faculty itself to think and conceive has its position on
the brain cortex, along with superior brain centers. However,
the cortex can neither think nor conceive unless in a state of
alertness.
6WXGLHV LQ LQGLYLGXDOV XQGHU WKH LQÀXHQFH RI DQHVWKHWLF
medication have proved that stimuli reaching their brain cortex are not able to wake them up. Therefore, a signal traveling through the senses to the cortex during anesthetized
sleep passes unnoticed. Something else must bring the cortex into alertness. This is RAS, as Mongunan and Moruzu
had discovered in 1949 in North Western University.
RAS is like an alarm system. It responds in the same
manner toward all sensory stimuli, irrespective if these are
triggered by heat, sound, visual perceptions or other sensory causes. RAS’s response to these stimuli aims simply
and solely at bringing the brain to an alert state, however
it doesn’t provide any further information about the stimulus
identity. Thus, when a signal reaches the cortex, the brain
is in a position to identify the nervous signal and respond
instantly towards it.
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RAS is selective. A mother can be startled from the slightest sound her baby makes, whereas the father may continue
sleeping. This does not mean that the father is emotionally
insensitive. Simply, he knows that she will wake up, and this
sets his mind at ease and does not insert an alarm of this
type in his RAS. A farmer or someone living in the countryside may wake up from the bark of his own dog, but when in
town he learns quickly not to wake with other dog barks.
Similarly, when you are awake or vigilant, RAS allows you
to ignore the majority of stimuli which otherwise would draw
your attention and instantly mobilize you so as to focus your
DWWHQWLRQRQZKDWKDVVSHFLDOVLJQL¿FDQFHWR\RX5$6¶VRSeration explains the phenomenon in which although the electrodermograph may convey great alertness and conception
as responses to a special word, nevertheless sometimes you
might deny hearing it. This means, that RAS acts as an alarm
system keeping in its memory records of all the things you declare that interest you, and at each relevant encounter RAS
QRWL¿HV\RXWRSD\DWWHQWLRQDQGDFWLYDWHV\RXUDOHUWQHVV
On the occasions that you are inclined to ignore, repel or
repress subconscious certain notions, which nevertheless
are registered in RAS, thus, they generate responses in your
organism, conveyed through the electrodermograph device,
notwithstanding that later on you may have no recollection at
all of hearing them. This happens when you subconsciously
use repression mechanisms as a defense mechanisms in
your psychic organ.
For example, if the notion “divorce” is too traumatic for
you, it may appear as a repressed phenomenon during your
training with the dermograph. It seems as if you have not
granted yourself permission to conceive it, to hear it; because
it hurts too much. As we too often say: “Don’t talk to me about
it. I don’t want to hear a word”.
Additionally, RAS has a function with special interest in regard to muscular relaxation. The French psychologist Jouvet
discovered in animal experiments, that RAS is responsible
for controlling the levels of dream states. These dreaming
VWDWHVFDQEHLGHQWL¿HGIURPWKH5DSLG(\H0RYHPHQWJHQHUally referred to as REM. It is as if the eyes are trying to follow
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the dream plot.
Jouvet’s studies also proved that RAS simultaneously also
inhibits motor neuron activity rendering the body incapable of
functioning during sleep; unable to act or move physically as
it would have done in reality if experiencing the same action
scenes awake. The deepest stage of sleep is characterized
by this inhibition of motor neurons and thus REM is known for
its relation with “paradox sleep”.

It is a paradox that during sleep the mind retains full activity
Ey maNing vivid ¿ctiuous dreams Zherein the Eody remains
relaxed, motionless, and has absolutely no participation. This
is because RAS inhibits the activity of motor neurons.

7KLVH[SODLQVWKHVLJQL¿FDQFHRIWKHIDLU\WDOHVZHUHDGWRD
child to get them to fall asleep. They faciliate muscular relaxation. The visualization, imagery or image-sensory recall advance muscular relaxation and mental well-being. The same
mechanism is also attributable to the phenomenon of falling
asleep while watching television and waking up when it is
turned off. On account of this and with the same mechanism
as image sensory recall is applied in muscular relaxation.

Also at the state of alertness the body can remain very relaxed and calm, while at the same time the mind is hyperactive, engaged in learning processes. This technique is fully
exploited in biofeedbacN to attain speed reading and speed
learning.
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The secrets of image-sensory recall
The central idea justifying the scientific application of
image-sensory recall lies in the fact that research and clinical experience has proven that the brain holds the same
response in the case that you live in your imagination
something as real, and in the event you experience something in reality.
It has been proved that the brain treats both types of
information in an identical manner thus both events bear
upon your body similar physiological responses.
Scientists agree that this is done via neurological and
biochemical mechanisms.

6LJQL¿FDQWPHWKRGVIRUDFFRPSOLVKLQJWKHUHOHDVHRIPXVcular tension used in conjunction with progressive release of
chronic accumulated muscular tension, during biofeedback
training are simple imagery, guided imagery and autogenic
training.

Imagery is the language the mind uses to communicate with
the body. Simple imagery is a technique that utilizes creative
imagination to help you reach a state of muscular relaxation.

You let yourself experience with all the senses and not
merely to imagine, a picture of calmness and relaxation which
can be different for each one of us. For example, pictures a
VXQQ\EHDFKVLWWLQJQH[WWRWKH¿UHSODFHRQDZLQWHUHYHQLQJ
gliding on a lake between the mountains, daydreaming in the
arms of your sweetheart, gazing at a beautiful sunset etc.
You learn the technique in order to experience your relaxing
picture as vividly as you can, using all the senses, vision,
hearing, taste, smell, touch. At the same time, the biofeedback devices record the level of muscular relaxation you have
reached and give you feedback (depending on the stage of
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training).
,Q JXLGHG LPDJHU\ \RX HQWHU WKH IHHOLQJ RI D VSHFL¿F
relaxing scene, using again your creative imagination in a
similar albeit not precisely the same manner. This method
is used often in athletics and in creating leading business
executives, since it substantially contributes in the creation
and materialization of their higher goals.
In autogenic training, the process of muscular relaxation
LVSURPRWHGE\PHDQVRIDVHULHVRIVSHFL¿FZRUGVSKUDVHV
or sentences which encompass special meanings related
to your needs. Autogenic training, in other words, has the
feature of specialization.
The techniques of simple imagery and autogenic training
have been promoted by scientists H.H. Schultz and Wolfgang Luthe since 1920. Their clinical research documented
the therapeutic capacity of imagery in diverse acute and
chronic diseases; including asthma, headache, backaches,
arthritis and also the particular effect in various physiological
functions such as blood pressure, heart rate, brain waves,
peripheral temperature and glucose blood levels.
Subsequent research was conducted by Chlomo Breznitz
at the Hebrew University and Nicholas Hall at the George
Washington Medical Center demonstrating the positive impact imagery-technique and autogenic training coupled with
progressive muscular relaxation had on the immune system.
In 1970, Simontons initiated the above techniques in the
treatment of cancer patients, in parallel with the usual mediFDOWKHUDSLHVDQGREWDLQHGYHU\VLJQL¿FDQWLPSURYHPHQWLQ
the pain and life quality of his patients.
Again, the use of imagery during biofeedback training
ZDVLQWURGXFHGE\(ULN3HSHU6WR\DDQG%XG]\QVNLLQ
Many theories exist on how the techniques of progressive
muscular relaxation, imagery and autogenic training help
the organism.
From a neurological aspect, it is well known today that
QHUYH¿EHUVVWHPPLQJIURPWKHEUDLQZLUHWKHWK\PXVJODQG
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spleen, lymph glands and bone marrow and act as transportation vehicles carrying the response of the immune-system
from the brain to the body. Additionally, the brain produces
substances which impart messages to the body and induce
its response both in a state of stress and relaxation. These
substances transfer the information from hypothalamus to
the pituitary gland and from the latter to the main endocrine
glands of the body. There are also neurotransmitters, which
are released by the nerve cells, and transmit the information
to other nerve cells.
Emotions, thoughts and images can bring about the production of all these substances; such as serotonin, endorphins, dopamine, adrenalin, noradrenalin, acetylcholine etc
these in turn stimulate senses and ignite changes in the
immune system via multiple biofeedback systems.

Consequently, your emotions, thoughts, and mental images can trigger all these mechanisms which via neurological
and biochemical processes mobilize the immune system and
the other systems responsible for the defense and homeostasis of your organism.

Truth and myths about muscular relaxation
Your biofeedback training gears at teaching you how to
control your autonomic nervous system, thereby balancing
the “seesaw” connecting sympathetic and parasympathetic branches. When stress exists, it provokes sympathetic
arousal with all its somatic and psychomental components.
The biofeedback protocol shows you how to lower this sympathetic arousal and as a result, the parasympathetic is activated and the balance is redressed. Let’s give an example:
When you experience stress accompanied with the ensuing sympathetic arousal, among its other consequences,
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sugar and cholesterol levels in the blood increase, because
these substances constitute the organism’s fast and slow
FRPEXVWLRQIXHOVUHTXLUHGLQRUGHUIRU¿JKWRUÀLJKW6LPXOtaneously, muscular tension is induced; which is the result
of an anxiety or fear factor affecting you at that very moment. The process of muscular tension takes place automatically and subconsciously, without being realized. Once
the stressor has passed, sugar and cholesterol blood levels
drop tending to normalize, provided that no cognitive stress
steps in or acts, which would make them soar up again.
%XWZKDWKDSSHQVUHJDUGLQJWKHPXVFXODUWHQVLRQ"7KH
latter, since it was instituted in the muscles subconsciously
without being conceived, requires a different process, one
with conscious character indeed, in order to be released.
Imagine what is going on in the muscles when this same
stress generating procedure is repeated thousands of times
in your life within a decade. Some part of this tension will
be passively discarded during sleep, due to the muscular
relaxation brought about, depending always on the quality
and depth of your sleep. The biggest portion of this muscular tension remains and piles up in your muscles until a
pathological state is produced, usually with painful symptoms. Then you realize that you got sick, but you are neither
cognizant of the disease mechanism nor of the etiological
way to treat it: you recourse to pharmacological medicines.
However, the solution virtually rests in training in the progressive release of chronic accumulated muscular tension. This
is a conscious function gradually releasing the accumulated
muscular tension and it’s outcome is your liberation from
perilous symptoms. This is the reason why a biofeedback
protocol starts with progressive release of chronic accumulated muscular tension. It is in a sense a way of cleaning
your muscular system which is one of the primary targets
of the impact of stress upon your organism. When you are
aware of the mechanism you can select, the training method
that you will follow.
Often, the trainees in muscular tension release programs
express some questions or ideas about it. Some of them are
discussed below:
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1st: Muscular relaxation is a natural process and requires
no practicing whatsoever.
This is both correct and incorrect. It is correct in that
muscular relaxation is an inherent process like walking or
speech etc. It is incorrect in that it does not require exercising. Look at a young child who has not yet developed the
skills of walking, speaking or even whistling and you will
realize that even a natural process needs to be exercised.
3UDFWLFLQJ DFWLYDWHV QHXURPXVFXODU V\QDSVHV 7KH PRUH
neuromuscular synapses are activated the closer we are to
achieving perfection and plasticity in the movement. Muscu-
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lar relaxation is an skill that needs to be learned, precisely
as you learn any other skill, that is, by practicing and gaining
experience.
2nd: If I allow myself to completely relax, is it possible
WKDW,PD\QRWEHDEOHWRUHFRYHUIURPWKLVVWDWH"
False. There is absolutely no way you could “get stuck”
in muscular relaxation. The latter is an automatic process
instantly transformed into a valuable experience signifying
what it means to shift from a relaxed state to an alertness
and vice versa. This takes place each time you fall asleep
and each time you wake up. Some people may have insomnia because they don’t allow themselves to fall deeply
into sleep because they are afraid they may not wake up.
When someone expresses the fear that, if he fully relaxes,
he will not be able to get out of this state, he probably has
other unexplained fears, conealed in this manner. In such a
case, a discreet exploration on what he thinks might happen
if relaxation is imperative. Sometimes this is a fear of reOD[DWLRQRUVOHHSVRPHWLPHVFDPRXÀDJHVWKHVXEFRQVFLRXV
fear of death or a loss of control, which can be traced and
FXUHG$SHUVRQPLJKWZRUU\DERXWVRPHWKLQJPRUHVSHFL¿F
for instance that, “my headache will get worse” or more unGH¿QHG VXFK DV ³, PLJKW ORRVH FRQWURO´ 6XFK IHDUV GR QRW
correspond to reality and can go away if there is a sincere,
open discussion with the trainer regarding the kinds of emotions and sensations one can realistically expect when letWLQJJRRIPXVFXODUWHQVLRQZKLFKLVDOZD\VEHQH¿FLDO
However, sometimes this fear indicates a person’s incapability to be separated from this symptom because it is
closely interwoven to his inner-self, even to the extent that
KHFDQQRWLPDJLQHKLVOLIHZLWKRXWWKLVVSHFL¿FWRUPHQW

Some individuals are accustomed to their ailments and
symptoms which have become part of their lives, character
and behavior. They believe that if dissociated from their symptoms, they will no longer be themselves and fear of losing the
privileges of advantageous treatment and care from those
around them.
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Of course, this case refers to individuals who have virtually lost their autonomy and prefer to persist masochistically
in maintaining an assortment of problems, receiving certain
“rewards” from their environment, such as attention, and attendance, etc, rather than be dissociated from these problems
and become independent individuals and personalities.

Besides, they have an alibi, it is often suggested by various therapists who advise: “You must learn to live with your
symptoms”. And one instantly wonders: “Since I must learn
something, why not learn to live without my symptoms,
something that biofeedbacN can teach me anyway"”
3rd: If I manage to learn how to release my muscular tension, then all my problems will disappear.
Unfortunately, this is not so. The release of muscular tension is not the “magic touch”: It doesn’t transform you. Biofeedback does not wipe out all the problems in your life. However,
it gives you the ability to solve them much easier and faster,
and most considerably increases your stamina in adverse circumstances.
4th: Learning muscular relaxation is similar to learning anything else; it requires work and effort.
This sounds almost right, however he who believes this, will
never learn to relax.

5eleasing muscular tension does not demand worN or effort, but mainly practice and experience.
This is more than just a verbal evasion; it means a different
attitude in approaching the whole issue, which your trainer can
teach you.

:orN and effort reTuire being active and exerting energy.
Releasing muscular tension is precisely the opposite. When
you relax you are calm and tranquil, but not inactive or apathetic.
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Releasing muscular tension does not require work but a
little time and exercising. Exercising includes initially relaxation and in succession experiencing the sensation and benH¿WVRIUHOD[DWLRQ0DQ\SHRSOHQDPHDVSDWKHWLFRUSDVVLYH
attention the self-permission to let ourselves relax, meaning
to free ourselves from the repressive bonds of erroneous
habits. However, some people who are antagonistic both with
themselves and others on momentum react, and this makes
LWYHU\GLI¿FXOWWROHDUQWROHWWKHPVHOYHVUHOD[
5th: As things are at the moment, “I do not have enough
time to do all the things I should do”. Releasing muscular
tension is a waste of time that could be spent more productively.
3URGXFWLRQ LV DQ RSHUDWLRQ UHTXLULQJ WLPH DQG HI¿FLHQF\
Releasing muscular tension really does need some time in
order to be trained in the method, however, in parallel it does
not harm your productivity. Quite the opposite, it enhances it,
given that when you are refreshed and relaxed you are more
HI¿FLHQWLQ\RXUMRE7KHYHULW\RIWKLVUHPDUNKRZHYHUGRHV
not persuade the wild and impetuous technocrats of our age,
who intend to invest their last second in the pursuit of their
goals, however in erroneous and in an often self-destructive
manner.
Such people often recourse to a biofeedback program
because their job performance has started suffering losses.
They need help in order to realize that letting go of muscuODUWHQVLRQLVDSHUPLVVLEOHSOHDVDQWEHQH¿FLDODQGKHDOWK\
way to spend some time and nonetheless multiply their ef¿FLHQF\,WLVWKHWUDLQHU¶VWDVNWRKDQGOHWKHPDWWHUSURSHUO\
and change the negative attitude toward release of muscular
tension that may be viewed as a waste of time, since no one
can relax within time saved and half heartedly.
Many times I came across university students who were
literally up to their neck with their studies and had no time for
biofeedback, although they eagerly longed for it. However,
their problem was immediately solved once they had tangible
evidence that some training hours spent in speed learning
through biofeedback would enable them to cover their assignments and still have spare time for sports or entertainment.
I like to tell a story which is quite typical of my experience,
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and was inspired from my indulgence in books of eastern
philosophy. In 1976, I was serving in my medical practice in
the countryside at the mountain villages of Tzoumerka in Epirus, and daily passed a spot where two old folks were slicing timber out of trees they had cut with a two-meter long
hand saw. They stood in opposite sides and pulled it back
and forth. One day I stopped a moment and noticed their saw
was blunt and did not cut well. This delayed and tired them.
I suggested they sharpen it in order to save time and labor.
They had a stereotypical reply: “no time for such things doctor, we are in a hurry”. Soon after, one of them was injured
and came to my practice. I attended his injuries and despite
his wishes, told him he had to stop working for three days. In
the meantime, I found his partner, unable to work on his own
and prompted him to sharpen the blade. He accepted and
when they started working again the job was done in half the
time and with much less effort. So, every time I came to the
that spot, they invited me over for a cup of coffee. They had
already “sharpened their saw”.

7RLQYHVWDOLWWOHWLPHLQELRIHHGEDFNLVHTXLYDOHQWWR³VKDUSHQLQJ\RXUVDZ´7KDW¶VZK\,NHHSVD\LQJ
SHARPEN THE SAW!

6th: If I learn to relax, I won’t be able to react effectively in
the occasion that requires me to be angry.
There is a misunderstanding that lies in the misconception
that muscular relaxation is equal to passivity. However, being
relaxed does not in the least mean that you are passive. Instead, you are more competent to do whatever you really want
when you are relaxed, because:
(a) You will have more energy. Tension consumes purposeIXO HQHUJ\ 3UHVHUYH \RXU HQHUJ\ IRU WKH WUXO\ JUHDW WKLQJV LQ
your life.
(b) You will not be sick or paralyzed from agony, so as to
be unable to think clearly and act in an appropriate manner.
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Instead, you will be able to think and choose calm and swift alternative options that are the most suitable for each occasion.
Your body is constructed in such a way that it can endure
even great stress, however not ongoing incessant stress, because chronic stress affects the autonomic nervous system
and brings about diverse and serious changes in your organism.

The antipode of stress is dismissal of muscular tension,
this inverts the chemical reactions caused by chronic or prolonged tension.
:hat is the bene¿t from progressive release
of chronic accumulated muscular tension?
If I had to speak about the progressive release of chronic
accumulated muscular tension in terms of computer science,
I would say that relaxation is the antivirus system in our organism. The brain keeps constant connection, communication and
discussion with the muscles. Each time a cognitive factor generates stress, a virus, worm or a Trojan horse is installed in the
EUDLQ(YHU\FRJQLWLYHVWUHVVFDQEHLGHQWL¿HGDVRQHRIWKRVH
undesirable tiny programs which “hijack” our mental function
and produce muscular tension. Thus, the path of neuromuscular synapses is ruled by the virus, its normal function is altered
and muscular tension emerges, piles up and completes the
vicious circle: stress-muscular tension-stress. Neuromuscular pathways work in both directions. Therefore, while stress
generates muscular tension, muscular relaxation, on the other
hand brings forth desensitization from the stressor, not via the
cognitive path, but through scanning, locating and isolating the
cognitive stressors in the same manner an antivirus system
spots and isolates or exterminates viruses from your computer’s software.
There are several essential reasons to incorporate muscular relaxation in biofeedback training aiming at the release of
muscular tension, such as:
1. It proves the intrinsic capacity that you have to control
\RXUSK\VLRORJ\7KXV\RXJHWGH¿QLWHSURRIRI\RXUSRWHQWLDO
through the release of muscular tension.
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Chapter 6

The biofeedback process

Your relationship with the devices
Your relationship with your trainer
Your relationship with yourself
Detach yourself from the circumstances
Objectivity makes the difference
The advantages of spherical attention
The law of inverse effort
The personality of the immune-potent type
“Do it yourself” and “helter-skelter”
Choose your trainer
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Your relationship with the devices
Through your training in biofeedback you get the chance
WR FUHDWH GHHS IULHQGVKLSV <RXU ¿UVW UHOLDEOH IULHQG LQ ELRfeedback is the device you use. It is a tiny “electronic friend”
who will stand by your side for a certain period to assist you
in making your observations. It monitors your reactions and
in succession provides you with all the information and all
the “advice” necessary to solve your problems.

In training, you are connected to the biofeedback devices
and while you relive or recollect the various pleasant or unpleasant moments of your life, the devices monitor and record
almost instantly all the changes occuring in your organism during the experiencing process. These readings are highly signi¿cant. If you did not have access to these you would be unable to exercise in biofeedback simply because you would lack
this information about yourself-imperative for your biofeedback
training.

The human body and the mind are linked. Every change in
the body brings about a psychomental equivalent and every
psychomental change has a relevant impact upon the body or
a somatic equivalent.

This trusted friend will escort you for as long as you need
to develop the ability to perceive the alterations taking place
inside you. The role the device plays in biofeedback training
is full¿lled once you have the information that will lead you to
your desensitization.
When your reach this stage, the friendship and co existence comes harmoniously to an end, without leaving behind
any attachment. Henceforth, you have acquired all the pos-
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sible experience the device and its readings could provide;
you have the possibility to enter into different phases, pursuing results altogether desensitized from the factors which up
to now disorganized you and destroyed your inner homeostasis. Your small electronic advisor has equipped you with
all the information that will help you to reform your internal
activities.
What essentially interests you is to reach the desired psychomental state in order to attain your goals. Most of the time
this begins with dismissal of muscular tension, in other words,
by discarding redundant tension.
The fundamental biofeedback principle in simple terms
states: when you become aware, assisted by a device, of
an internal function in your body, which up to that moment
you ignored, then you have the opportunity to learn to control
and modify it to a greater extent with the purpose of attaining
inner-homeostasis and outer-activity skillfully and very ef¿ciently.

7KH¿UVWVWHSLQOHDUQLQJWRFRQWURO\RXUERG\DQGPLQGLVWR
GH¿QHSUHFLVHO\ZKDW\RXQHHGWROHDUQWRFRQWURO

You are not seeking how to learn to control the movement
of the device pointer, nor how to raise or lower the acoustic
signal, because these are just indications helping you to realize and af¿rm the proper response the moment you succeed
it. To be certain that your mind has correctly correlated the
visual or acoustic feedback signal with the situation causing
it, it is necessary to be positive that once this situation changes the respective feedback signals transmitted by the device
cease. This way, you complete the identi¿cation circle of the
feeling you experienced, meaning you take the speci¿c feedback from the device and experience it consciously, hence
obtain the ability to reproduce it anytime you wish. Likewise,
the identi¿cation of the emotion-indicationreading dipole regarding all biofeedback devices is achieved.
Some people occasionally keep a competitive attitude to-
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ward training devices, which most of the time is attributable to
a misunderstanding the role the device plays in the training.
This antagonism can be held accountable to learned conditioned reÀe[es the individual holds toward devices. This case
refers to individuals having excessive defences, who usually
adopt rigid and inÀexible attitudes toward most matters in
their life. The solution to this problem will be provided by the
trainer who will explain the phenomenon and select the most
suitable practicing manner.

The relationship with your trainer

In all cases, the information provided to you from the devices must be properly evaluated and interpreted, so as to
clarify and identify the way your organism operates. It is at
this point that a trainer’s assistance is necessary. The trainer,
VWULFWO\UHO\LQJXSRQVFLHQWL¿FSURWRFROVDQGZLWKWKHDGMXQFW
of his experience, will interpret the information fed back from
the devices and enlighten you on the manner you respond to
stimuli of either internal or external origin.

The training period, during which the one is the trainer
and the other the trainee, is actually short. After this period
you become independent, since you no longer need translations or interpretations and you rely solely on the “signal”
language of the devices. The trainer-trainee relation can be
warmed-up occasionally during your biofeedback training
each time you encounter a problem and seek for solutions
or help.
The trainer must provide the conditions favoring a relationship in equal terms with the trainee. An equal relationship aims at freeing your actions from the “static” interferences due to the trainer’s presence, which often makes you
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feel a bit embarrassed.
If, while monitoring your experience, you sense the
presence of your trainer next to you, a reaction will probably emerge that will modify the reading due to the tension
caused by the sense that somebody is watching you. However, if your best friend was watching you, you would surely
not react at all, since you are used to sharing with him your
experiences. Besides, what does companionship mean
other than the exchange of experiences between friends,
usually conclusive in providing mutual interpretations and
advice? Clearly this is a spontaneous biofeedback process.
Only in this event the feedback is emotionally tinted and
almost always subjective.
You are accustomed to regard your teachers at school or
your professors at university as expert authorities and adopt
certain behavioral patterns towards them, which may vary
from the altogether dogmatic acceptance almost barren and
unlimited controversy. Therefore, when you are in front of
the biofeedback trainer, and you know that he masters a
very ¿ne science and techniTue, it is natural for you to view
him from the same perspective; to place him among authoritative ranks and regulate your behavior in the same manner
you used to do in the past.
$t this point, your trainer will offer hisher ¿rst substantial
services and explain to you how you will function in cooperation. Simultaneously, the trainer will help to obliterate the
reaction syndrome against authority which subconsciously
lies hidden in almost every trainee.
Your trainer, as a person, has also his sentimentality, his
personal excitements and human expressions sending an
assortment of psychoemotional messages. Nevertheless,
during training time the trainer should remain neutral as
much is possible. This means that he should not permit his
emotional messages to intrude into the training atmosphere.
Some people, for example, often use funny expressions.
However, trainers who tend to joke during sessions must
eliminate this inclination because their humoristic manner
intervenes and alters yours psychoemotional response. You
get carried away in internal conditions different from those
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we need to examine.
Let’s imagine an anxious or melancholic type who tries to
probe into the cause of his problems. If during the session
the trainer often makes jokes, the trainee gradually tunes
up to the humoristic mood, forgets his problems, leaves the
state of spherical attention and eventually misses the opportunity to view himself in his natural psychoemotional dimensions.
The trainer’s role is neither to make jokes and bring fun
to the workshop, nor should the trainees seek for fun during
their training. Besides, this is best accomplished by another
professional, an expert in this art and at another place. The
role of the trainer is to maintain a neutral atmosphere that
will facilitate you in approaching yourself objectively and
correctly.
On the contrary, if the trainer is too introverted, withdrawn
in himself or melancholic, then he will transmit signals“waves” of introversion in the environment. It follows, that
the trainee will respond in a similar manner to the one prone
to introspection. In this event, the melancholy or introversion of the trainer seems to act as an ampli¿er of the trainee’s melancholy and introversion. Thus, the trainee is lost
deeper in his problem, reaches a psychoemotional standstill
and the training does not yield as should have been expected. Therefore, the trainer must keep his psychoemotional
expressions at a neutral level and be neither excessively
extrovert and expressive nor too introverted. He should also
not transfer his problems into training. Either being sad or
not, the trainer must be calm, af¿able, cooperative, friendly
and balanced. Thus, biofeedback is a valuable adjunct for
the trainer too, provided he is thoroughly trained and suf¿ciently experienced.
It becomes evident that this condition requires special
education and skills from the trainer. The trainers, during
their long-term training in biofeedback, have developed the
aptitude to restrict or reinforce their expressions whenever and wherever needed, always keeping them within the
normal range ideal for the atmosphere that should prevail
during sessions. Surely, the trainer should not be aloof or
reserved nor too accessible or over-demonstrative.
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The trainer plays the role of a thermostat which regulates
the temperature of the workshop at its optimal functional level. The trainer must able neither to overheat nor freeze the
atmosphere.

The trainees often imagine and prefer a particular manner
of expression on behalf of their trainers. This shows that they
are used to certain ways of communication with their teachers
and trainers. They keep in their mind a special model regarding their relationship with the trainer. However, the biofeedback trainer should not be con¿ned to this framework or pattern. Additionally, the biofeedback trainer plays the role of the
observer during the entire training period. He is by your side
during all training phases, especially those concerning your
active self-observance with the aid of devices. In this case,
the trainer becomes the observer who spots and interprets,
on your account, the elements emerging in the process. The
interpretaton must not be arbitrary nor subjective, contingent
upon the trainer’s evaluation. It must be strictly restricted in
providing explanations based on the meaning of the various
indications and readings based upon the substantiated research protocol.

There is no room for subjective opinions or interpretations
at any stage of biofeedback. Everything is based upon objective biofeedback protocols which the trainer must apply with
absolute consistency and reverence.

The elements a trainer observes are crucial, because it
will enable himher to assist in your evolution offering the
greatest possible assistance. The trainer is present during all the processes and participates quietly, although at
certain phases gives the impression of a plain viewer who
holds no active role. The biofeedback trainer must be alert,
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full of vitality and dynamic, aware of what an apparently
quiet trainee may hide. He must constantly observe and be
certain that the quietly passed traininJ time is bene¿cial.
The trainer shares a large part of the enthusiasm you show
the moment you discover something important for youself;
especially when this discovery sets the starting-line for the
solution to one of your problems or desensitization.
The trainer should also have the capacity not to swerve
or zigzag during the training session into excessive and
lengthy explanations on the various phenomena observed
in training.
Once you notice a phenomenon in a session, you immediately ask your trainer to provide the how and why. You will
most de¿nitely get an answer, however your trainer should
not show eagerness for an in-depth analysis, even if you are
insistent at the moment. Some trainees are inclined to endless discussions and lengthy explanations which de-tune
and divert the training from its primary target. Biofeedback
training is a downright practical and realistic procedure. It
does not rely upon theories or assumptions but on objective
¿ndings and realistic manifestations. The target at this stage
is not the analysis, but factual observation. At this point, you
are not directly interested on why the phenomenon occurs,
but on what the phenomenon is and how it takes place and
unfolds. There is a special time allocated for discussions
with your trainer. There will be an explanation about the how
and why of things that are solved in your ¿nal queries.
Excessive mental activity, scrutinizing the how and why
of phenomena, distracts you from the state of global attention and relaxation, disrupts your direct contact with reality
and shifts your focus on problematic imaginations or memories. Consequentlly, your alertness decreases and you have
emotional ups and downs, which at this particular training
stage are undesirable.
At this phase you are not interested in explaining the nature of electricity, but to press the switch and turn on the
light.
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Your relationship with yourself
Apart from your friendly relationship with the biofeedback
devices, equally substantial is the development of friendship
ZLWK\RXUVHOI$VDELRIHHGEDFNWUDLQHHSHUKDSVIRUWKH¿UVW
time, you come into close contact with yourself, your functions and responses.
,WLVWKH¿UVWWLPHWKDW\RXDOORFDWHVRPHWLPHIRUWKHVDNH
of self-knowledge, to study yourself with the purpose of a successful inner and external homeostasis.
You must realize that in order to obtain effective self-control,
it is imperative to set aside the active or energetic attention
and the possessive will and shift the control to the auto-regulatory biological mechanisms of global attention and natural will.
The latter are primordial mechanisms developed and evolved
through centuries of mankind’s evolution, which can modulate
with admirable precision the organism’s physiology.
As soon as you reach a satisfactory aptitude level in relaxation and feel comfortable, the second stage of biofeedback
training opens up before you. You must keep in your mind right
from the start that feedback, the information transmitted by the
devices, will project exactly what affects or doesn’t affect you
and that it is irrespective of the suppositions or hypotheses
made the ¿nal outcome is what feedback points out.

Since only feedback can objectively portray the functions
of your organism like an electronic mirror, you should exploit that information by letting it guide your efforts during
training.
It is possible that while training you will discover some malfunctioning activity patterns in your organism. Such insight is
precious, because it will enable you to correct these patterns
and become desensitized from their inÀuence.
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The purpose of monitoring various physiological parameters anG self-oEservation is to ¿nG out anG comprehenG the
reaction pattern of your organism. Each time you ascertain
that its response tends to overstep normal limits and create
problems, you record the phenomenon and use this piece of
experience to accomplish desensitization.

Each time you realize through your biofeedback experience
that you can, up to a point, exert control on your physiological
“involuntary” bodily functions, the image you hold for yourVHOILVFRQFXUUHQWO\PRGL¿HGVLQFH\RXJHWWRNQRZ\RXURUganism objectively and discover its deep and quintessential
nature.
This process encloses satisfaction springing from self-communication, which is an unprecedented experience for you,
and leads to the discovery of your own self. This process is
the main and secure route to knowing and loving yourself; to
“be in good terms with yourself”. Self-knowledge evolves in
your possession and indeed in the most safe, objective and
scienti¿c way. ,t is your property, mastered subseTuent to the
observations made with your own eyes, your own senses and
the personal conversation you had with yourself. This type of
knowledge is the key for your individual progress, for your personal happiness.
In 1970, during a biofeedback exhibition, one of the shareholders of the Menninger Foundation was connected to a thermographic device in front of trainees and autogenic phrases
were dictated to him, which is one of the methods employed in
accomplishing release of muscular tension and thermographic
training. When hearing the phrase “my hands are warm” his
temperature started to drop and within minutes signi¿cantly
lowered. He was not informed, intentionally, for this reduction
until after the completion of the exercise. When he was asked
what emotions he had experienced during the session, he replied that his ¿ngers had started aching mildly and that this reminded him of a meditation exercise he had practiced several
years ago, during which his ¿ngers became a bit numb. He had
thought “they have warmed up enough so as to feel slightly
numb”. The trainers explained to him that he was wrong. In this
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case, mild numbness denoted cold, as the thermograph had
objectively measured. His subjective estimation was false, deviating from an objective reality. The picture he formed about
his experience was totally converse to the real one, due to
the moment thrust accountable to his previous engagement in
meditation techniques. Appropriate instructions were provided
to help him approach his functions objectively, and three weeks
later, he sent a letter to the trainers. He mentioned that these
15 exhibition minutes were among the most important in his
life. Up until that time, he wrote, he had not genuinely believed
that he could control anything. But in the past three weeks he
had managed to follow for the ¿rst time in his life, a systematic
diet and lost 26 pounds. Now he was able to sort-out his mail
correspondence every morning, whereas in the past he lacked
the power or the discipline to achieve it. Can you, however,
imagine where this trainee would have been led, had it not
been for the objective measurement from the thermograph?
Changing the impression you have of yourself is not a rare
occasion in biofeedback training, even if it may sometimes initially escape your attention.

Many trainees are assisted by biofeedback to reorganize
their lives, since when accomplishing a change, for example warming up your hands, even though it may not be
necessarily desired, gives you a sense of self-mastery. This
sense enables you to keep a positive attitude toward yourVHOILQYDULRXVZD\V,QRWKHUZRUGVWKHEHQH¿WVRIELRIHHGback are not solely physical. You also have psychomental
EHQH¿WV EHFDXVH ELRIHHGEDFN GHYHORSV \RXU SV\FKLF DQG
mental skills by liberating and unleashing your psychomental potential.

At many phases in our lives we treat ourselves with great
hostily.
By smoking, staying up all night, using toxifying subtances,
torturing your body by various means, you manifest an abu-
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sive attitude toward your own self. Other times, when you let
rage, hatred, anger, jealousy, self-inferiority or other negative
feelings overwhelm your emotional world and poison it, you
demonstrate brutality toward yourself in a different manner
and on a different level.

Your engagement in biofeedback initiates a deep and unshakable friendship with your deeper self. This friendship is
evolving and never remains static.

More and more new elements, new emotions and fresh
positive experiences emerge from the friendship with your
deeper self. As this friendship advances in deeper levels of
consciousness, the emotions of satisfaction and completeness grow stronger and steadier. Many trainees assert that
they found in biofeedback the most practical and functional
gift they could offer themselves, because it affords a drastic
and speci¿c way to solve problems A way that can be completely controlled by you personally.
Man, under the load of various problems, often is burdened by the feeling that he is incompetent to react, bringing onto the surface emotions of pessimism and hopelessness. However, every psychomental state has a direct
impact upon the body. Once your mind is ¿lled with negative
emotions, the body becomes virtually unable to cope with
the situation, which further fuels and justi¿es the existence
of such negative emotions creating a vicious circle. Biofeedback can break apart this vicious circle of despair and pessimism by offering you something speci¿c, direct and drastic
that can be employed in order to utilize and activate your
potential, so as to ¿nd solutions for your problems.
Biofeedback offers you the chance to view the problem
from a new perspective and develop the special defenses
and dexterities indispensable for its solution. When you are
instructed to pay attention to the relation between the emo-
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tions or senses you experience and the feedback given to
you by the devices, you are asked to observe yourself, to
be simultaneously the observer and the subject of observation. In such circumstances you can draw unhindered your
conclusions, without interventions of any factors irrelevant
to your will.
Once you have mastered, through training, how to maintain a relaxed, nonetheless dynamic, attitude toward the
function under observation, you move on to the next stage
and learn how to utilize the same function in order to keep
some emotional distance. This is a defense tactic that can
be employed during your sessions to set a safe distance
from the emotional and physical pain your obsessions and
compulsions may have caused you until now.
Many people exhibit a certain rigidity, a type of spasmodic defense coupled with fear, or many times, with hysteric
reactions if their well-planned and consolidated, however
not homeostatic, psychophysiological balance is disturbed
or overthrown. They try to protect this equilibrium by following stereotypical habits, forming eventually the bases of
an acquired (in the sense of not inherent) “addition” to their
character which becomes the target of wild ¿res from their
environment. Man, then, feels insecure and tries either to
fortify these stereotype accessories or in other occasions,
to ¿nd environments where these accessories are more acceptable.
Biofeedback offers such individuals the ability to gain
a safe experience, regarding their actions and responses
against diverse factors, emerging from training and self-observation with ancillary biofeedback devices. In succession,
after understanding in depth their means and ways of action
and reaction, they can increase their behavioral resilience,
¿nd the courage to start revising their stereotypes and adopt
action patterns more supportive of their homeostasis de¿nitely safer and more useful for their survival and eventually
for their happiness.
One of the reasons man often behaves brutally to his somatic or psychomental organ is that he is not aware of the
small messages these transmit.
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Through biofeedback you can become an excellent and
sensitive receiver of the warning signals transmitted by your
body or psychomental organ. Thus, you have the possibility
to act with more respect and understanding toward yourself.

From such an action many pleasant feelings and emotions
of satisfaction can spring up, constituting essential nutrients of
your psychomental organ.
Biofeedback does not aspire to create super-humans, because there are no super-humans, nor can one be constructed, at least not through biofeedback. It creates self-conscious
people, individuals who have realized the complexity of the
entity called man, as well as the positiveness that may emerge
from the countless capabilities that man possesses.
From the moment you ¿nd inside you, assisted by biofeedback, the key for the exploitation of these faculties, you will
function at a de¿nitely highly superior sphere than before.

Since in biofeedback training your attention focuses on
your inner world, you become aware of your alienation you
had up until now from your body and psychic organ.

Every patient, either suffering from chronic or acute or even
a ¿nal stage of a disease, becomes aware of his complete lack
of control over his body and feels as if his body has turned
against him. This isolation from your own body can cease once
you realize, aided from biofeedback, the cause between your
thoughts, emotions and pathological processes appearing in
your body.
The discovery and cognizance of this interaction is the beggining of a road that ends at a cure and the overall redress of
somatic and psychomental health. Following this path, with the

178

Chapter 6
adjunct of biofeedback, you become capable of tranforming
negativity into positivity. You stop feeling like a stranger within
your body, wherein lies a terrain where health-related phenomena transpire is irrespective of your personal will.
You can also discover whether or not annoying implications
are induced from an unreciprocal love you may devote to others. At this stage you need considerable help to disencumber
yourself from this negative experience. Once relieved of this
factor, the chances to establish a harmonious and pleasant
communication with your body rise signi¿cantly. %iofeedback,
as a scienti¿c method, is considered by all scientists as the
medium returning to the hands of the trainee the joy and satisfaction related to the regulating or cure of the organism.
Rosseta and Stone, via biofeedback, opened a window
allowing the observation of psychosomatic functions in childhood. Many predispositions, mainly for psychoemotional diseases, originate in early childhood experiences. In this age
consciousness is dominated by sensory or purely mechanistic
processes and not from mechanisms connected to speech or
intellectuality. At this phase the infant correlates its sensory,
mechanistic and cognitive experiences in a clearly empirical
and instinctive manner.
When sitting in front of your biofeedback device you recognize experiences and incidents. Through them, or in parallel, you try to act. And your action, based upon standardized
manners, often ends in failure. However, even such failure is a
positive experience because through it you learn the alternative correct action mode. This process brings about a substantial opportunity to come into contact with the sources of your
psychosomatic functioning.

Everything you have wrongly learned in your childhood
can now be remedied, since during your biofeedback training
the inherent mechanistic empirical phase of your childhood
is re-approached in a functionally similar manner, however
this time it is under your conscious control, guided from your
WUDLQHUDQGEHQH¿WHGIURPWKHNQRZOHGJHDQGH[SHULHQFH\RX
have so far gathered.
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Observing the functions of your organism with biofeedback opens a considerable number of paths. You can walk
on these paths with your own initiative. As you progress in
biofeedback you explore your internal, sensory or perceptory and emotional world in such a way that eventually capacitates you to successfully handle the ¿nest functions of
your organism.
When you reach higher consciousness levels regarding
the mechanisms which affect your psychomental organ and
the repercussions which actually constitute the symptoms
of your problem, then you are capable of following the processes of systematic desensitization. Systematic desensitization is one of the fundamental goals pursued in biofeedback. At this stage the triptych of the biofeedback training
steps is introduced:
1.

Training in muscular tension release.

2.

Exploration of yourself.

3.

Systematic desensitization.

Initially, you learn how to release accumulated muscular
tension, an accomplishment granting yourself the ability to
be in a relaxed state while you will be observing yourself.
Relaxation is essential for both objective observation and
for drawing correct conclusions.
Next, at this point in biofeedback observation you “learn
yourself”. You start to enhance your self-knowledge. You
notice how your organism functions and responds toward
the diverse stressors or anxiety generating factors of everyday life. In succession, you use the gathered knowledge
and experience to succeed systematic desensitization from
all the factors you discover that play a destabilizing role for
your psychic or somatic homeostasis.

Systematic desensitization is a precise technique that
enables you to better endure the stress and anxiety generating factors, of which, not so long ago, you had been the
prey.
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For example, consider a mother who feels the desire to
beat her child when it is naughty. She has two possible options of reaction: either spank the child and calm down, which
implies the respective psychological cost for both of to them,
or avoid spanking it and further repress her desire. This was
the case of a young mother, age 35, who was treated with
biofeedback training.
She was suffering for more than a year from intense pain;
starting from her right shoulder and extending down to her
right elbow. She had presented tremendous aggravation in
the past months and felt her hand becoming paralyzed from
pain. She could not ¿nd a comforting position and large doses
of painkillers brought only temporary relief. She was examined thoroughly but no pathological cause was found justifying this painful rheumatic-arthritic syndrome.
Her blood tests were normal, apart from a small increase in
sedimentation rate. The pain receeded only during sleep and
started again when she awoke in the morning. Electromyographic biofeedback was applied and excessive amounts of
tension were detected on some muscles at the painful body
area. At this stage of exploration, it was revealed that she
was dealing with a 5 year old “Denis the menace”, a child
restless, aggressive, naughty and stubborn often jeopardizing
his bodily integrity. Specialists had not succeeded in calming
down this child. She was feeling the irresistible urge to strike
him, because she was often driven to desperation. She had
reached the point of raising her hand but never continued,
facing her oncoming action with a sense of guilt which ended
in long hours of self-reprimanding.
Through biofeedback training the mother soon realized that
she had developed a hysteric “painful hand syndrome”, imitating serious arthritis, which had almost reached the stage of
complete paralysis, in order to give herself a strong internal
and external excuse for not hitting her child. This woman had
subconsciously chosen this speci¿c way to escape from a
dead-end in her psychological conÀict. From the moment she
became aware and comprehended the underlying pathological mechanism her improvement began. She also treated the
child with biofeedback training and the problem was solved
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at its root. Today they are both happy and co exist harmoniously.
There are subconscious action mechanisms which activate this entire reactive mechanism, which can eventually
end in a serious “painful syndrome” or even total paralysis.
The person, of course, ignores these subconscious mechanisms and remains the victim of an uncontrolled physiological process, that befalls him despite his will. In this occasion,
the support provided by biofeedback, already starts from the
¿rst stage which is the training in the progressive release of
chronic accumulated muscular tension.
The mother in our example, with the aid of relaxation,
learned to signi¿cantly defuse her physical and to a certain
extent her psychomental tension provoked from the child’s
naughtiness. She also developed more patience and a deeper understanding for his behavior. Therefore, she was able to
be more dialectical and conciliatory with the child. Opening
a dialogue with the child smoothes out the relationship and
consequently the child calms down. His naughtiness as well
as his reactionary conduct is eliminated.
At the second stage of biofeedback training, the mother
had the chance to encounter face to face all the mechanisms
involved in producing the pathological syndrome and to start
controlling them.
'uring the ¿nal training stage of systematic desensitization, the mother learned to control all the psychomental
tensions which brought forth the pathological problem and
became invulnerable to the mechanisms perpetuating and
magnifying the problem. The end result of these processes
is the complete restoration of a harmonious mother-child relationship, as well as the ability of the mother to teach simple
techniques and ways to her child, so that he becomes able to
deal with his own tension. This is accomplished by using the
experience she gained from her biofeedback training coupled
with maternal instinct and motherly love.
It is well known that when fathers and mothers are capable
of seeing themselves and their children objectively, they perceive realistically the dynamics governing family intraperson-
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al relationships and become competent healers in some of
the ordinary behavioral problems in a family. The therapeutic
intervention of a parent toward its children is incomparably
more ef¿cient than that of a respective therapist provided of
course that the parent’s intervention is attempted by relying
upon realistic and objective evaluations, subsequent to careful investigation and scrutiny.

Detach yourself from the circumstances
Training conditions in biofeedback should resemble the
normal conditions of an ordinary neutral everyday environment, in which the trainer and the trainee live, usually without
peculiarities that could draw the attention or create mental encumbrance.

As we know, many people, in order to relax and drive their
tensions away, need to lie down on a quiet beach. Others
need to recline in a magni¿cent forest, others lie comfortably on a soft chair in a beautifully decorated room, others
take sips of a favorite drink, others need to be massaged,
caressed, or receive expressions of love or tenderness: Everybody needs something.
All these people have a certain need which, if satis¿ed, will
bring about muscular relaxation, tranquility and peace. This
is normal up to a point. However, from the moment it turns
into a ¿rmly rooted need addiction or attachment sooner or
later can breed some pathological condition upon your psychoemotional organ. We are well aware that, due to the pace
of modern life, most people are unable to ensure the conditions in which they could relax or feel peace and serenity.
Many people attempt to relax and calm down by isolating
themselves from noise. Nevertheless, the loud noise emit-
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ted by a motorcycle’s exhaustion pipe, penetrating all types
of earplugs, harasses the man who, little by little, transpires
such indignation for his own incompetence to preserve the
“quietness” he set in order to relax, that eventually he quits
the effort, exhausted and a nervous wreck. Nevertheless, this
withdrawal means that the person experiences high tension
levels which sooner or later could result to a sudden collapse
caused by the permanent arousal of the sympathetic nervous
system.
:e also know too well, that it is considerably dif¿cult to
live on a daily basis in the ideal external conditions you deem
necessary for your calmness and serenity.

It is of vital importance to be able to relax, feel calm and
tranquil in your daily life and not exclusively under “greenhouse” conditions.

No doubt, if you try to relax and calm down in a factory
or next to machinery, you will not succeed easily, nor would
you attempt it next to a pneumatic drill or near an airport.
Biofeedback trains you to an extent that you are able to relax, be calm and tranquil in everyday life circumstances and
enables you to expand your resiliance limits against daily
adversities. You become capable, step by step, to maintain
calm and serene levels despite encountering environments
with inauspicious conditions. Ultimately, you become able
to tolerate even extreme harassments, such as drills or airplane noises, preserving satisfactory relaxation levels.
Despite that you, as every other human being, try to
build your inviolable personal refuge, impenetrable by others; biofeedback will teach you how to conceive, as your
personal refuge, several places, areas and conditions prevailing in your everyday life and to stop being exclusively
attached or dependant on one speci¿c environment, instead
of to a singular condition, of which you think that only in this
condition you can function and relax.
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This fact explains why biofeedback training is performed
under ordinary conditions and in a normal environment. It is
easy to insulate a room against sound or temperature and
create the ideal conditions for a relaxing environment. No
doubt, such conditions facilitate trainees to be relaxed and
calm. However, what do you think would happen if the trainees attempted to reach lower relaxation levels at home or
at work under ordinary living conditions? Surely, they would
face a problem and want to return to the training environment to feel relaxation and tranquility. In this way, dependence is created in relation to the training place, which is
undesirable in biofeedback training. Biofeedback aims at
capacitating you to detach and be independent from such
“addictions” which are only sources of anxiety or tension
instead of relaxation.
You can be completely functional under any circumstances provided that these do not exceed the factual, realistic,
and natural human limits.

You are human and of course you cannot become superhuman, but you can fully utilize your natural assets without being subjected to the limitations set by your cognitive
structure.

The training program in biofeedback can be individualized
if the trainee presents particular dif¿culties. In such a case
the program escalates progressively from easier to harder,
thus the trainee feels satisfaction at every successful step of
his training.
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Objectivity makes the difference
Biofeedback, as compared to other systems teaching some
type of muscular relaxation; such as yoga, psychological or
psychotherapeutic techniques, physiotherapeutic techniques
etc, has a signi¿cant adYantage in biofeedback you can get
the objective picture of yourself during relaxation. Assisted
by the devices, relying upon their indications, you can actually ascertain whether or not you relax. Overall experience
has conveyed that many people, who practiced relaxation
techniques for many years, simply cherished a “relaxation illusion´, while their muscles retained signi¿cant amounts of
tension.
Measurements in this respect proved that 70% of the
people exercising in release of muscular tension through
some method for over  years, ¿nally did not accomplish signi¿cant muscular relaxation and remained quite tense during
practicing. Despite their systematic exercise they observed
that the process followed for muscular relaxation came to a
standstill and became monotonous. Eventually, they became
disappointed by the outcome of their exercise and gave up
a system which, in other respects, could have proven very
bene¿cial.

In biofeedback practice you can control yourself directly.
You have a direct perception of whether or not you relax, a
fact pointed out with objectivity by the device. Additionally,
you have the advantage to seek solutions in the case that you
¿QGRXWWKDWVRPHWKLQJREVWUXFWV\RXUUHOD[DWLRQ
At this stage, with the aid of your trainer, you will probe into
the factors inhibiting you from approaching deeper relaxation
levels and the solutions that will be provided to enable you to
work out the speci¿c problem.
It is evident that biofeedback is the most realistic and consistent methodology to implement profound and effective muscular relaxation and stress control.
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The advantages of global attention
The objective of biofeedback is to offer you the opportunity
to come into direct contact with your real-self. This explains
why you must pass through the barrier of the subjective picture
you hold of yourself. An accomplishment achieved through
global attention and observance of yourself. It follows, that
it is essential to fully comprehend the necessity of adopting
global attention, since the latter enables you to make more
intimate contact with yourself. And the role of muscular relaxation in attaining spherical attention is quite decisive.

Another sense or state you will reach through your biofeedback training is harmonization, meaning the ability to be in
harmony with facts or reality. In order to face reality direct,
you must be able to tune in harmony, to be in agreement with
the faces of reality.

Most people have high defense levels against real or
imaginary threats, consequently they are constantly uptight
and in a state of extreme vigilance; ready to respond to such
factors. Much like a person who is very tense and in constant
antagony with the sea, a Àuid element, who is unable to Àoat
or swim. This person is in a state of over-excitement, strives
with hands and feet to take a hold of a Àuid element. +e incessantly struggles, over-consumes his powers for no reason
at all. If this individual harmoni]es with the Àuid element and
lets go, shows con¿dence in his relation toward it, he will instantly feel the force lifting him to the surface where he can lie
quiet and tranquil, not running from the slightest danger.
Perhaps, we have all tried to teach swimming to someone
and have discovered how hard it is to make the other person
understand, in relation to the Àuid element, this simple and
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small truth of harmonization and letting go.

In many occasions in your life you react in a manner similar
WR\RXU¿UVWFRQWDFWZLWKWKHVHD<RXVWUXJJOHDQGVWULYHWR
JUDVSVRPHWKLQJWR¿QGVXSSRUWVDQGSURSVZKHQWKHUHLVQR
reason justifying such extreme actions. Although you are in
a situation offering you perfect safety, you consider yourself
insecure and spend your energy on activities that could have
been avoided.

Likewise, when one starts learning to ride a bicycle, the
awe and excitement he feels before such a “magical” function
and the possibility to ride unsupported on two wheels, bears
upon his soul tremendous tension which is totally contradictory to the state of harmonization. With the “letting go” and
the relaxation, learning how to balance the body-weight on a
bike will come easier and faster.

Too often you use your past traumatic experiences as an
excuse for the excessive tension with which you face many of
your current daily activities.

In your relationships with other people, usually excessive
tension prevails which leads to suspicion, taking measures in
advancing and erecting needless defenses. Such attitudes
towards an interlocutor breeds an atmosphere driving even
the most well-aimed person to raise similar and parallel defenses, which eventually disfavors the intrapersonal relationship.
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The law of inverse effort
Let’s think of a man lovingly embracing his sweetheart. If he
starts having agonizing, compulsory thoughts about having the
imperative of an erection to prove his virility to himself and his
partner, then the result will de¿nitely be negative.

Tell somebody: “you must get an erection right now” and
you will succeed in making a positive outcome impossible.
The intense and mandatory anticipation creates negative
conditions for the implementation of the expected function.
The same is also true for female orgasm. A woman cannot
reach orgasm when the outcome is commanded.

Conversely, the state that will lead to a satisfactory erection is that of harmonization and “letting go”, in which one lets
himself be utterly free, completely relaxed and simply lives the
pleasure, delight and positive emotions emanating from making love, from the erotic act with which he conforms in harmony.
Similar is the case of people suffering from constipation.
They get panicked with the idea of ineffectual effort, strain and
persist in ordering their bowels to function and evacuate. They
go to the toilet and sit for hours, persistently commanding their
bowels to evacuate. However, this intense and demanding anticipation for effect bears precisely upon the intestines a contraction or spasm, hence blocking evacuation. On the contrary,
if they could adopt a state of relaxation and spherical attention,
regarding the function of the large intestine, then they surely
would have an effective and relieving evacuation.
We are all familiar with the nervousness of stage-fright and
tension experienced by individuals appearing before large audiences, who perform an act which must yield a certain outcome. Nervousness does not spring from the action per se, but
rather from the expectation of the result the person looks for-
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ward to making. As a testament to this, artists, for example, get
nervous on stage knowing that art critics are among their audience, since their future may depend on their reviews. Whereas
they might exhibit zero-nervousness when performing before
audiences regarded as not demanding,when they do not really
emphasize the outcome.
These examples and hundreds of more that can be mentioned or sought in your personal life, accentuate that a strong
expectance of a particular result when performing some action
forms a negative inÀuence on its outcome and its success. This
phenomenon is explained by the law of inverse effort, stating
that: each command to perform a function governed by the autonomic nervous system gives the opposite result. If you want
to succeed in such efforts, then perform them without ordering
the result, but by remaining absolutely con¿dent and calm for
the desired effect. Then it undoubtedly will happen.

When you give a command, the imperative character of the
situation brings stress and sympathetic arousal, whereas the
sexual functions related to an erection in men or an orgasm in
women are ruled by the parasympathetic system. On account
of the “seesaw” between those two systems, when there is a
sympathetic arousal, the parasympathetic is supressed; thus
an erection and orgasm is also suspended.

Biofeedback is the quintessential school where one learns
to act according to the law of inverse effort: unsel¿shly, unprejudiced, through a sense of harmonization, letting go and
global attention; these are the conditions that will lead to the
maximization of the outcome of one’s action.
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The personality of the immune-potent type
6FLHQWL¿FUHVHDUFKRQVRPDWLFDQGSV\FKRHPRWLRQDOLQWHUaction evidenced numerous correlations between personality
characteristics and the functions of our immune system and
our Jeneral health condition $dditionally the inter-inÀuence
between the immune system and the psychomental system
has been e[amined and identi¿ed ,t was discovered that both
systems share parallel activities and faculties.
For instance, both the brain and the immune system have
the capacity to remember. The brain, and by extension our
psychomental instrument, hold memory of facts, thus, apply
the same responses or defenses in the event of similar cases.
The immune system remembers the antigen identity of each
invader and produces antibodies, the weapons in case of a
future encouter.
Furthermore, both the mind and the immune system are
designed to adapt. The psychomental organ creates the conditions needed for adaptation via its psychologic defense mechanisms. The immune system also creates adaptative conditions
via its somatic defense mechanisms.
From a psychological aspect an individual adapts to environmental stressors while from an immune-aspect to environmental attacks.
Both the mind and the immune-system serve as defense
functions. Psychologically, we defend ourselves against unbearable pain. Immunologically, we raise defenses against attacking microorganisms and other pathogenic factors.
In both systems, the mental and the immune, a decline in
their defense mechanisms leads to pathological sensitivities.
In each of these two systems, reduced defense capacity leads
to disease. The lower and inneffective immune defense leads
to allergies, while the decreased psychomental defense leads
to neuroses.
In both systems, psychomental and immune, exposure to
perilous factors brings about either immunity or over-sensitivity. When we administer consecutive allergen doses, there
are two possible options: either immunity develops or an al-
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lergy is aggravated. When we undergo strong emotional traumas, such as the loss of a loved one, we either respond with
the power that a similar experience has bestowed us, or we
get depressed. “I have passed through so much that I have
learned to endure misfortunes”, says the successful battlescarred champion of psychic ordeals.

A person with an immune-potent type personality has managed, by employing techniques that promote his psychomental and somatic organs, to attain the maximum performance
of his faculties, which are shielded from external threats by a
KHDOWK\DQGPDJQL¿FHQWO\RUJDQL]HGGHIHQVHV\VWHP

These analogies emphatically assert that psychomental
and somatic intruments are strongly interwined, inter-affected and inter-dependent. Research has now focused on
controlling the relationship existing between the elements
comprising a strong personality and a powerful immunesystem.

The personalities that, through their behavior, exert theraSHXWLFLQÀXHQFHRQWKHLUHQYLURQPHQWDOPRVWDOZD\VSRVVHVV
a healthy and strong immune-system.

6trong personalities possess certain signi¿cant Tualities
dedicated and focused attention, expressive communication,
and psychic and mental vigor; this vigor is not only well controlled but is also seeking an opportunity to be expressed.
They further demonstrate dynamic social presence, con¿dence and are disposed to offer help and have an assortment
of expressions and activities. Similar features demonstrate,
proportionally and in its own jurisdiction; a potent immune
system dedicated to the defense, protection, robustness,
well-being and successful operation of the organism it protects and recognizes as its “own”.
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These resemblances point out that the psychomental and
immune systems are devoted to parallel and similar objectives and Iunctions Ior the bene¿t oI the orJanism %oth systems, in their own way, attend to the balance, harmony, communication and integrity of the organism.
In modern societies, a clearly distinct and new personality
is named as the immune-potent personality.
Cognitive therapies, meaning those employing archetypical cognitive mechanisms in realistic and objective ways, enhance well-being by means of retraining the organism and by
replacing harmful cognitive entities with other more positive
and ef¿cient entities for the organism. %iofeedbacN is a preeminent scienti¿c application for succeeding forward this ultimate goal. Joint psychomental and somatic approach support
behaviors which form a glass-house sheltering the growth of
positive qualities, not only within the trainee but also within its
social surroundings.

Both the psychomental and immune systems have activities which are of an altruistic nature and are dedicated to the
service of a complex, multi-lateral and precious organism: the
human organism.

A great idea is to bring man and his actions into a harmonious conformity with the social ensemble by imitating the
natural actions of the psychomental and immune systems
and offering altruistic work to society; aiming at the protection, support and preservation of homeostasis in our natural and social environment. Thus, a society is reproduced
with the model of the immune-potent type: the person who
does not teach with precepts or theories, but with his existence and by example practices all he has learned and now
teaches.
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“Do it yourself” and “helter-skelter”
It is a common secret that we are living in a country of
“patents”. We are in the “do it yourself” world. The expression “Oh come on, do it yourself”, is common. This mentality emerged as a social phenomenon after World War II
and a prolonged occupancy which had torn countries apart.
However, it lingers on today as a dowry of the generation
that still governs. As long as, for example, Greece remained
isolated in its geographic space, avoiding direct comparisons and antagonisms with other societies, this phenomenon was deemed as acceptable, even necessary on certain occasions, for the survival of individuals or businesses.
Nowadays things have radically changed. The mentality
dictating the “do it yourself” or “helter-skelter” philosophies
is not only obsolete and unrealistic in the vast ¿eld of the
European Union, but moreover a peril threatening the survival of Greece as a nation. Especially, when this attitude
alienates Greek people from the notion of competitiveness
and productivity.
Such mental attitude may breed similar catastrophic results with respect to the administration of your internal functions and faculties.
Would you ever attempt to cross a vast forest or desert
and reach your destination without a guide?
Would you ever face and improvise on a serious health
problem without the aid of a physician?
Would you ever draw-up and improvise on legal documents essential for legal cases without the aid of an attorney?
Would you ever design and improvise on the mechanics
of your home without the aid of a civil engineer?
Would you ever improvise on your tax returns without the
aid of an accountant?
Would you ever pilot an airplane because you played with
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DÀLJKWDVVLPLODWLRQSURJUDPRQ\RXUFRPSXWHU"
Would you ever start using the biofeedback devices and
trying to desensitize without the aid and guidance of a specialized trainer?
As a trainee in biofeedback, you will not learn to control
your functions or liberate your capacities simply because
you are connected or wired to the devices and above all
you will not be cured solely on this account. As a biofeedback trainee you will not learn to control your functions or
disentangle your capacities simply because you observe
yourself. You must understand what you see, what it means
for you and how to use it for your own bene¿t. ,f you take a
look at your cat-scan or electrocardiogram, most certainly
you will not understand a thing. However, if these records
are explained to you, not simply by a doctor or psychologist,
but by an experienced specialized physician, capable of interpreting and rendering them comprehensible to you - then
you will gain precise and imperative information, required to
move to the next step of desensitization or cure.

The use of the biofeedback devices per se, without the
proper cognitive experience, instructions and guidance, does
not establish a biofeedback process at all, since you can neither interpret what you observe nor apply it.

These may seem self-evident and perhaps you are wondering why I make such references.
I mention them because my eyes have witnessed plenty of
self-made constructions and self-made methods, even in the
biofeedback ¿eld i.e. small devices with sound, color or music
signals, Àashing lights, desensitization programs limited to a
photocopy escorting the “awesome machine” and so on and
so forth. I have seen people who come to our biofeedback
workshops so confused and disoriented from “biofeedback”,
“relaxation” and similar methods that time the time was required to extricate and ¿nd themselves.
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I have seen people as ostensibly calm as“Buddha” with
red scale readings; meaning sympathetic over-arousal, as the
biofeedback devices conveyed.
Therefore, I consider it my obligation to make some reference to these issues, since biofeedback constitutes a very
serious, scienti¿c and highly bene¿cial Srocess The scienti¿c
SrinciSles and scienti¿c ethics must be Siously adhered to and
above all, the entire procedure must be governed with profound respect for the personality and idiosyncratic peculiarities
of each trainee.

Among all regulatory applications, biofeedback is considered a form of training. From the point of view of several
applications, biofeedback is a psychosomatic training. As
in every training process its results are attributable to the
trainer’s knowledge, skills and personality, as well as to the
attention the trainer affords to the trainees.
It bears special signi¿cance that the physician or psychologist conducting the biofeedback workshops is an integral part
of the whole process.

Biofeedback, when employed in a clinical intervention, is
considered as a treatment. As with every kind of treatment,
its outcome is affected by the physician’s knowledge, skills
and personality, as well as the attention he/she affords to the
patient.
Either applied as a treatment or as a regulatory training,
the objectives sought and the amazing results are better accomplished with the assistance of professionals possessing
high scienti¿c standards and personality Tuali¿cations, who
can harmoniously cooperate with patients or trainees who are
well aware and conscious of their participation. A large part of
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your mobilization is owed to your trainer. It is obvious that if the
trainer treats you Foldly or with reserved dry ³sFienti¿F´ behavior, lacking the element of personal contact and the knowledge
of the mobilization “art” (which virtually gives creative impetus
to the entire biofeedback process) you lose. You would remain
a spectator of a science ¿ction play meaning nothing to you
and even worse offering nothing to you.
This is not about assembling a cupboard, in which
event, failure costs little.

When you venture into serious issues concerning yourself
ZKLFKLQYROYHJUHDWH[SHFWDWLRQV\RXGH¿QLWHO\ZDQWWRKDYH
the support of top scientists and tutors.
Through biofeedback you can change the way you view
many of your everyday problems and especially yourself, in
such a manner as to live in a more homeostatic environment.
This indicates that it could be one of your most signi¿cant and
remarkable activities.

“Helter-skelter” and “do it yourself” attitudes in biofeedback will yield nothing, because if you lack the assistance of
DQ H[SHULHQFHG WUDLQHU ZKR FDQ DSSO\ WKH SURSHU VFLHQWL¿F
biofeedback protocol, you can neither objectively research
nor objectively judge yourself.

Choose your trainer
$re all ¿ngers alike"
1ot all the ¿ngers are alike, nor all biofeedback trainers the
same.
The motto that “even if your teacher is not good, if you are
patient and put up with him you will ¿nally learn”, can be true,
for instance, in the case that you are taking driving lessons. In
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the case of biofeedback this does not apply. In biofeedback, it
is essential to keep an excellent relationship with your trainer,
and of course, not only from a social point of view. Additionally,
your trainer should be either a medical doctor or psychologist
with special knowledge and experience.
The more “fashionable” biofeedback becomes, the more
pro¿teers will sprout up offering “improvisations” in the cost of
“heavy science”.

If you merely put up with your trainer, instead of having the
optimal cooperation and performance relationship with him/
her, you risk dealing with yourself in a similar manner: you
may simply tolerate yourself without ever achieving to understand or help yourself deeply and substantially.
Your precious relationship with yourself should be blessed
with the best and most reliable scienti¿c treatment in order to
yield optimum results.
We often see short statured men or women, who surely
have never been professional basket-ball players, coaching
basket-ball teams. What makes them successful coaches is
their ability to invent court-strategies and correctly match team
players.
Such a coach, provided he is well-tolerated by the players,
can bring peak performances.
We also very often see delicate or physically un¿t individuals, who have never been boxers, coaching well-trained boxers. Their success is attributable to the fact that apart from
teaching techniques, they further know how to boost the spirit
and motivate the athlete.
This is not the case with biofeedback.

You cannot trust a stressed trainer; one who appears as an
expert who will teach you how to control stress and anxiety, despite his constantly wet palms, his functional high blood pressure or tachycardia, the fact that he falters before an audience,
his dyspnoea, his inability to have the faintest muscular sense
etc, because all these unveil that the experience of stress control
remains completely unknown to him.
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You cannot, also, trust a seemingly placid “Buddha” who
gets infuriated and has intense reactions every time you offend
his egoism or question his authority.

You cannot trust a mountain guide who has merely studied
the map and has not crossed the trek several times under diverse circumstances.
Biofeedback is one of the cognitive-behavior approaches.
The cognitive-operation, with the adjunct of objective and
correct knowledge, which must be accessible and comprehended by the one who receives it, provides material useful
for the purpose of modulating your behavior so as not to be
pathogenic, stop causing problems or disease, or else, stop
“working” against you.

The biofeedback trainer does not simply carry information and instructions, but through his/her personal integrated
knowledge and experience, guides you in the path for self
knowledge and better exploitation of your abilities.

The trainer, through the communication he develops with
you, will point out the information and analyze it, render it comprehensible and help you to alter the incorrect way you may
interpret the incoming messages. Thus, he will empower you
to correct the erroneous and dysfunctional views you hold of
yourself and to your functions.

$V D UHVXOW \RX DFTXLUH VHOINQRZOHGJH DQG VHOIFRQ¿dence, you acknowledge your genuine abilities, you desensitize from stress and anxiety factors and furthermore you
manage to employ all these elements to reach your goals
and succeed inner and external prosperity.
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'RHV WKLV VRXQG VLPSOH RU VXSHU¿FLDO DV WR DSSRLQW LW WR
someone not adept? Certainly, at some point you will no longer need your trainer, but by then you will have learned well
the itinerary to your innerself and you can walk alone on the
path and explore it.
Why does an athlete remain mediocre under one coach and
become a champion under another?
Surely, their “chemistry” alone does not make the difference.
When we are speaking about top achievements, wherein the
slightest detail has enormous signi¿cance, personal sympathies must play some part, but the chief role lies on the trainer’s knowledge, which can unearth and highlight the talent and
potentiality of the athlete.
0ost of the time, the athlete is unaware of hisher potential
or even worse doesn’t believe in it. A coaching connoisseur of
biofeedback will use the objective portait offered by the devices to prove to the athlete his capabilities and through special
training will convince him and make him believe that he can
indeed make the best out of them.
When an athlete’s performance is suddenly sky-rocketed,
it is usually not because hisher training workout or physical
Tuali¿cations has considerably changed. What has usually
changed is the degree of self-con¿dence following a biofeedback course. He utilizes his ability to make better his physical
and spiritual skills. This is different from dogmatic faith. It is the
outcome of the processes which have truly persuaded the person that masters them and given them the required skills that
can be unhindered and exploited for peak performances.
The art of biofeedback has the dynamic required to provide
all the objective proof and methodology essential in reaching
superior goals. In biofeedback, you do not develop a life-dependence on your trainer, as with a coach. Your ultimate goal
is to maintain your physiological auto-regulation without taking feedback from external instruments. At this stage, you can
support your physiological auto-regulation without your trainer’s guidance.
From the moment you succeed auto-regulation you no longer need anyone else. You simply need to always keep an
open dialogue with yourself. Necessity for the devices will
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Chapter 7

(OHFWURP\RJUDSKLF
ELRIHHGEDFN
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$Q HVVHQWLDO GHYLFH IRU P\RJUDSKLF ELRIHHGEDFN DSSOLFDWLRQV LV WKH HOHFWURP\RJUDSK RU P\RJUDSK RU (0* DV LV
NQRZQZRUOGZLGHIURPLWVLQLWLDOV
In biofeedback workshops, a small portable high-tech instument is used, supplied by 3 volt battery, connected through
optic-¿bers to a special computer

7KH HOHFWURGHV RI WKH HOHFWURP\RJUDSK DUH SODFHG RQ WKH
VNLQRYHUWKHPXVFOHXQGHUH[DPLQDWLRQDQGPRQLWRULWVHOHFWULFDODFWLYLW\
This minimal electrical activity exhibited by muscles is ampli¿ed and displayed in the form of either visual or acoustic
signals on the computer screen. Depending on the intensity
of the acoustic signal or on the visual reading, you have a direct perception of the amount of tension in these muscles, how
contracted or relaxed they are.

7KURXJK HOHFWURP\RJUDSKLF ELRIHHGEDFN \RX OHDUQ WR ORFDWHPXVFXODUWHQVLRQVLQ\RXUERG\DQGWRUHOHDVHWKHPEHIRUHFDXVLQJPDOIXQFWLRQRUGLVHDVH
You can also learn how to break the axon muscular tension - anxiety. This is succeded by learning how to release
your muscular system from the impact of stress, originally
accumulating in the form of muscular tension and in succession leading to various psychophysiologic problems, anxiety
being the most torturous of all.
Electromyography commenced in 1929 when Andrian
and %ronk published their ¿rst research. In the same year,
Sir Charles Sherrington discovered and described the motor
unit. Later on, after the end of World War II, around 1950,
much research was carried out on electromyography, looking
for solutions in the ¿eld of prosthetic extremities for amputat-
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ed individuals. Thus, electromyographic kinesiology made a
gradual progress and researchers ¿nally managed to control
the simple motor unit.
References to biofeedback were originally made by Borsook, Billig & Golheth in 1952, when they tried to replace
a paretic muscle. In 1955, Marinacci announced the results
from his clinical observations and research on various neuromuscular diseases. In 1960, Marinacci & Horande reported a
number of cases treated via electromyographic biofeedback
and proposed that biofeedback be selected as the chief intervention in the treatment of neuromuscular functions involved
in several neurological illnesses. In 1964, Andrius announced
an ama]ing scienti¿c study which conveyed that electromyographic biofeedback, having been applied for 20 years on
paralyzed patients, succeeded in restoring motion in the elbow area in seventeen cases. Similar research in great extent and diversity were conducted and reported by Basmajin,
studying a large number of body muscles working to remedy
neuromuscular problems.

6HULRXVGDPDJHVRIWKHFHQWUDOQHUYRXVV\VWHPKDYHEHHQ
UHVWRUHGZLWKHOHFWURP\RJUDSKLFELRIHHGEDFN,QPDQ\FDVHV
VXFK DV VSDVWLF GLSOHJLD SDWLHQWV ZHUH WUDLQHG WKURXJK ELRIHHGEDFNWRIXQFWLRQDOO\PRYHERG\SDUWV
The great plasticity that the central nervous system presents also plays a great role in this restoration, by permitting
muscular groups which had fallen to disuse for a period of
time in regaining their function, even if in some cases it had
never been used before. Through this process, biofeedback
has helped redress kinetic problems pursuant to brain stroke,
cross-sections of spinal medulla, brain injuries, spastic hemiplegia diplegia, clerk’s spasm, urine incontinency, etc.
The succession of processes followed in the electromyographic biofeedback training is as follows:

$,QLWLDOO\\RXDUHWUDLQHGWRUHDOL]HWKHQDWXUHDQGWKHPRGXVRSHUDQGLRIWKHIXQFWLRQZKLFKPXVWEHUHVWRUHG
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<RX OHDUQ ZKHUH WKH SUREOHP OLHV FRQFHULQJ WKH VSHFL¿F
function and the kind of dysfunction it brings about. You learn
the “who is who” of your dyspragia (dysfunction).

%,QVXFFHVVLRQ\RXDUHWDXJKWKRZWRYROXQWDULO\FRQWURO
WKLVSK\VLRORJLFDOIXQFWLRQE\UHFHLYLQJREMHFWLYHGDWDUHJDUGLQJ\RXUHIIRUWVYLDIHHGEDFN
At this stage, you must collect and interpret the data provided by biofeedback. ,t does not suf¿ce to collect the evidence
alone, you must further evaluate and utilize it so as to control voluntarily the physiological function requiring repair. To
rephrase it; by utilizing the feedback data you must bring under
your control the function being examined so as to stop causing
the dysfunction.

&)LQDOO\WKURXJKH[HUFLVLQJ\RXFRQVROLGDWHWKHFRQWURO
\RXJDLQHGRYHUWKHSK\VLRORJLFDOIXQFWLRQUHLQIRUFHDQGLQWHJUDWHLW
At the third stage, what you voluntarily succeeded through
training is now taking place automatically and effortlessly.

(OHFWURP\RJUDSKLFELRIHHGEDFNKDVSOD\HGDJUHDWUROHDQG
KDVRIIHUHGVLJQL¿FDQWDLGLQQHXURPXVFXODUUHKDELOLWDWLRQFRQFHULQJ
EUDLQVWURNHV
EUDLQLQMXULHVDQGDFFLGHQWV
FURVVVHFWLRQVRIVSLQDOPHGXOOD
WRUWLFROOLV FRQWUDFWHGQHFNPXVFOHV
VSDVWLFGLSOHJLD
SROLRP\HOLWLV
GLVORFDWLRQRIWHQGRQV
*XLOODLQ%DUUHWV\QGURPH
&OHUN¶VVSDVP
3DUNLQVRQ¶VGLVHDVH
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The electromyograph has been used as the main biofeedback organ in the treatment of numerous health problems
such as tension headaches, urine incontinence, lumbar pains,
chronic muscular spasm, physical rehabilitation programs, as
well as in athletic training in order to improve performance.
Most people respond to stress by increasing muscular tension. This type of response, as is the muscle contraction, actually consists a preparation of the body to ¿ght or Àight, in order
to avoid something unpleasant and to be ready to resist in the
event of impending pressure or danger. Muscles accumulate
remarkable amounts of tension. In the majority of people this
muscular tension is rarely consciously recognized, particularly while the stress factor provoking this tension takes effect,
especially when the stressor is psychologically camouÀaged.
Only when conscious attention is not misled or trapped from
the prevailing situation which is causing stress or anxiety, can
the muscular tension become realized.

(YHQLI\RXKDYHFRQVLGHUDEOHWHQVLRQ\RXPD\QRWIHHOLW
RUEHDZDUHRILW
This can be understood if we remember that muscles consist of larJe bundles of muscular ¿bers and it is Sossible that a
great number of these contract even before the phenomenon
extends to the degree as to be perceived as spasm or pain. If
one wants to justify the impact of stress on muscular tension,
he must assert that he lives under social conditions imposing
constant pressure or tension. In the opposite case, he should
claim that he responds to social pressure too often, if not all
the time. When tension becomes unbearable and the organism
cannot sustain it any longer, a sudden spontaneous relaxation
is observed, however, this is clearly an instinctive reaction that
progresses very slowly. Sleep could prove a good antidote, but
relaxation and release of tension should precede it.

,I\RXDUHWHQVHGZKHQIDOOLQJDVOHHS\RXPD\ZDNHXSZLWK
HYHQ JUHDWHU WHQVLRQ VLQFH VXEFRQVFLRXV PHPRULHV GXULQJ
VOHHS FDQ NHHS PXVFOHV WHQVH DQG GUHDPV FDQ IXUWKHU DXJPHQWWHQVLRQ
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Considering that tension diminishes slowly, it can also soar
higher if a stressful situation reappears too soon or if a new
stress emerges.
If these situations are frequent or if you keep thinking, ruminating and recollecting stressful situations, then tension piles
up and as a result muscles remain almost constantly contracted with all the ensuing disagreeable implications upon your
health (chronic lumbar pains, neck pains, headaches, easy
fatigue etc).

³8SWLJKW´SHRSOHXVXDOO\JHWVFDUHGHDVLO\DQGUHDFWLQDQ
LQWHQVHDQGVSDVPRGLFPDQQHU
If muscles do not enjoy relief from tension through relaxation
or a change in their actiYity, then muscular ¿bers naturally adjust
to increased levels of tension. This state seems to derange the
inherent regulatory system of muscles.

&RQWLQXRXV VWUHVV RU PHQWDO UXPLQDWLRQ RQ VLWXDWLRQV
FDXVLQJVWUHVVGRHVQRWDOORZPXVFOHVWRUHOD[WKXVWHQVLRQ
VWHDGLO\HVFDODWHV

However, this does not end the debate. Since such large
parts of muscle mass remains contracted, huge numbers of
messages are transmitted toward the respective muscle control areas in the brain. These signals act upon the brain as
stressors, con¿rming that a reason exists for the organism to
remain in ¿ght or Àight state. Thereby, the brain sends back
orders for even greater contraction. This way the vicious circle
is completed and the individual is trapped in ever increasing
stress, pushing the organism to its endurance limits, and eventually pathological conditions break out and the person collapses.
Since you rarely allow time for self-observation, your muscular condition usually escapes your attention, until it causes
considerable malfunction or disease. You give focus to the
stressogenic factor and by ruminating, stretching and over-es-
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timating it and its implications, you set the conditions for establishing permanent muscular contraction and the vicious circle
of general tension. Because increased tension does not fall
under the consciousness scope, inhibitory mechanisms cannot come into play. 7hus, muscles stay tensed, as in the ¿ght
state, and remain in this state until the conditions fueling this
tension are removed or until you consciously acknowledge the
existing tension and proceed to the appropriate corrections.
However, if this does not occur, if a solution is not provided to
the problem, then tensions become chronic. Consequentially,
apart from the somatic problems mentioned above, intense
anxiety emerges because muscular tensions bear upon the
psychomental level a similar phenomena.

$QRWKHUSKHQRPHQRQFDXVLQJVLJQL¿FDQWDPRXQWVRIXQFRQVFLRXVPXVFXODUWHQVLRQLVG\VSRQHVLV
If we observe a young student while doing his homework,
we usually notice that his body is tense and bends, he lifts his
shoulders, and keeps the hand not used in writing clenched or
stiff. Travellers carrying suitcases in stations usually hold the
opposite shoulder lifted, adopt a bent posture and body stiffness, and facial expression muslces contract in an expression
of weariness and distress. In speakers participating in an open
discussion and trying to win over their audience, we usually
observe spinal lordosis, i.e. uplifted stif shoulders, uptight expression and neck rigidity.
In these examples, along with many more, you can spot in
everyday life what man conveys when he is making an effort.
Apart from using the muscles necessary in the implementation
of a certain movement, he strains purposelessly several other
muscle groups which are not involved in the speci¿c action.

7KHSKHQRPHQRQRIXQQHFHVVDU\DQGXQQDWXUDOFRQWUDFWLRQ
RIPXVFOHVQRWLQYROYHGLQDPRYHPHQWLVFDOOHGG\VSRQHVLV
7KHERG\FDQQRWODVWIRUORQJXQGHUG\VSRQHVLV
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Dysponesis results to an accumulation of muscular tensions in the body with all the aforementioned consequences.
As a teenager, in the ‘60’s, I admired long-shoremen loading cargos at Alexandroupoli harbour. I used to watch them
carrying wheat sacks from the boats to large trucks for long
hours without a break. I regarded them as men of supernatural strength. I thought they were made of a different kind of
material. Although I was ¿t, training in water polo, rowing and
sailing with great endurance for my age, I lifted and carried
relatively easy the sacks, but after working for twenty minutes
I was a wreck. I was puzzled with the strength and endurance
reserve hidden in these people, who although often middleaged, worked all day long with just a short break for a frugal
lunch. I did not know then what they had on their side. While I
was contracting all over, putting in extra effort, they were easily going and calm, as if the load was part of their body. Later
on, I realized that this job too, as many others, needs gain
not strain, in other words it requires: “the proper way”. They
simply avoided dysponesis, whereas I was breaking down
my muscular system from dysponesis. However, as a university student, I had a positive experience of this rule. When
for the sake of training and keeping engaged in some activity during vacations, I was loading and unloading sacks of
raisins at the estate of my Cretan friend, who offered me her
hospitality. Her father noticed my ease in weight-lifting and
told my friend’s brother who was working with me, “Andrew,
lazybone watch Spyros. What is he doing so that he doesn’t
get tired? You get short of breath with only ten sacks?”. I was
putting into practice what biofeedback has disclosed to me
in the meantime. Professional long-shoremen, who produce
great amounts of muscular work daily, thus must preserve
their muscular system at the best possible functional condition. They have invented their own apt technique in carrying
loads. They allocate weight simultaneously in several muscle
groups and in parallel keep the muscles not involved in the
work relaxed. Once they unload, they relax and rearrange
their muscles. While carrying the load, their body has elasticity and agility, and ¿nally, they keep a personal steady work
pace which enables them to perform work without unnaturally
wearing-out their muscular system.
And of course all this instinctively; under the need to survive.
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Electromyograph is the proper device for measuring, recording and informing you about the load of tension in your
muscle groups. It provides you with feedback and objectively
informs you every time you succeed or fail to relax or desensitize you muscular system. You know from an objective source
what you must incorporate and what needs to be re-examined
and corrected. Without the electromyograph your attempt to
know and relieve your muscular system resembles trying to
Ày an airplane without wings.
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Chapter 8

Electrothermographic
biofeedback
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In electrothermographic biofeedback applications, the electrothermograph, or simply thermograph, or as is widely known
THERMAL, a special electronic thermometer is used.

The biofeedback thermograph or THERMAL, is a special
electronic thermometer operating with 3 volt batteries, differing mainly in two points from common electronic therPRPHWHUV¿UVWO\WKHIRUPHUJLYHVUHDGLQJVERWKZKHQWHPpeature rises or drops. Meaning it does not measure only
the maximum observed temperature during an observation
SHULRG EXW FRQVWDQWO\ PRQLWRUV WHPSHUDWXUH ÀXFWXDWLRQV
Secondly, there is a sensitivity difference. The biofeedback
WKHUPRJUDSKHU XVXDOO\ KDV WKUHH VFDOHV 7KH ¿UVW VFDOH
measures absolute temperature and temperature changes
in degrees. The second scale and third scale convey temperature changes ranging from 1/10 or 1/100 of a degree
respectively. At this point, it is worth mentioning that an individual untrained in biofeedback can hardly sense moderate
temperature changes of few degrees and is surely unaware
RIWHPSHUDWXUHÀXFWXDWLRQVLQWHUPVRIWHQWKVRUKXQGHGVRI
degree.
To detect temperature, this instrument usually relies on a
thermistor, a special sensor consisting in a thermo-sensitive
resistance which easily varies its value according to temperature changes. The electric resistance is in succession
LQWHUSUHWHGLQWHUPVRIHOHFWULFFXUUHQWZKLFKLVDPSOL¿HGDQG
displayed on a computer screen as a graphic depiction.
7KHVHQVRULVSODFHGRQ\RXU¿QJHUVRUWRHVIDFHRURWKer body areas, depending on your needs. Nowadays, in biofeedback workshops the thermographs are used connected
to computers. Through the computer, the trainer selects the
PRVWVXLWDEOHZD\WRSRUWUD\WHPSHUDWXUHÀXFWXDWLRQVVRDV
to provide you with feedback for maximum results in minimum time.
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7HPSHUDWXUHÀXFWXDWLRQVLQWKHERG\¶VSHULSKHU\DUHFRQtingent upon the level of sympathetic arousal as well as on
somatic thermoregulatory functions. This means that they depend on whether or not stressors have acted on the organism
and stimulated the sympathetic branch of the autonomic nervous system.
Body temperature measurement constitutes indirect meaVXUHPHQWRIEORRGÀRZWRWKHPRQLWRUHGERG\SDUWVJUDQWHG
that temperature ranges correspond to respective changes
LQWKHEORRGÀRZWRWLVVXHV0RUHGLUHFWDQGVSHFL¿FPHDVXUHPHQW RI EORRG ÀRZ FKDQJHV LV REWDLQHG E\ PHDQV RI
photosensitive methods, such as the respective photosensitive instrument used in biofeedback.
6HYHUDOIDFWRUVH[HUWLQÀXHQFHXSRQEORRGÀRZYROXPH
$W WKH DUWHULDO OHYHO WKH EORRG ÀRZ LV FRQGLWLRQHG E\ DUWHULDO ZDOOV 7KH FRQWUDFWLRQ RI VPRRWK PXVFOH ¿EHUV FRDWing artery walls, ignited by the arousal of the sympathetic
branch of the autonomic nervous system, in other words
stress brings about vasoconstriction. As a consequence,
EORRGÀRZLVUHGXFHGWKXVFDXVLQJDFRQVLGHUDEOHORZHULQJ
in skin temperature.
Vasodilatation is observed when there is a decreased
V\PSDWKHWLF DFWLYLW\ XSRQ WKH VPRRWK PXVFOH ¿EHUV RI WKH
arterial walls, namely in a relaxation state, which results to
UHOHYDQWLQFUHDVHRIEORRGÀRZLQVNLQWHPSHUDWXUH

Thermoregulatory functions are very signi¿cant for the
maintenance of homeostasis in man.
When central temperature drops, the organism in order to
preserve homeostasis, causes vasoconstriction at the periphery, extremities and skin vessels, so as to avoid or limit further
heat losses.
,I\RXLQWHUYHQHDUWL¿FLDOO\DQGLQGXFHFKDQJHVLQWKLVSURcedure you put your homeostasis, even your own survival, at
great risk.
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Alcohol consumption, when central body temperature is
low, would bring about periphery vasodilatation, antagonizing your endogenous homeostatic balance, this, along with
conditions of prolonged exposure to cold, could cause hypothermia and death.

In other words, it is a perilous great mistake to drink alcoholic beverages to warm up while still exposed to cold temperatures. Alcohol will be useful after having found a shelter.
Homeostatic balance mechanisms affect the entire organism. The optimal temperature of an organism depends upon
both internal and external factors. An increase of sympathetic
QHUYRXV V\VWHP DFWLYLW\ LV XVXDOO\ FRQQHFWHG ZLWK WKH ¿JKW
RU ÀLJKW UHVSRQVH ZKHQ ZH HQFRXQWHU VWUHVVIXO VLWXDWLRQV
:KHQ¿JKWRUÀLJKWUHVSRQVHLVEURXJKWLQWRSOD\YDVFXODUUHactions take place leading the blood away from the periphery
and the gastrointestinal tack, towards the muscles and head
(Cannon, 1963). Practically speaking, the results of this mobilization are perceived as cold hands or feet. This response
can be triggered by either external stimuli, for instance an anticipated accident when driving, or internal instigation, such
as the feeling of fear or anger you have for your boss.
On the other hand, anything that can bring about relaxation, presents the exact opposite outcome, vasodilatation
and temperature raise and implies increased activity of the
parasympathetic branch of the autonomic nervous system.
The above described response toward stressors constitutes the primary and primordial response of the organism toward any type of stimuli. There is nothing unnatural in this response. However, once the stressor disappears, the system
must return to the normal arousal and operation levels. If this
fails to happen, then a pathological state emerges. Chronic
response to stress, which is equal to anxiety, is accountable
for 80% of diseases regarded from a physiology aspect as
psychophysiological, that is, as psychosomatic.
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Chronic stress response, initially displayed in the form of
muscular tension, vasoconstriction or extreme vasodilatation
(blushing) leads also to psychosomatic health problems and
vice versa, it can also be ignited by such problems.
Your vascular system supports the entire life cycle of your
cells, by supplying them with blood which provides oxygen and
nutritive substances and in parallel carries away the useless
byproducts of cellular metabolism. It is obvious that any alWHUDWLRQ RI WKH IXQFWLRQ RI WKH YDVFXODU V\VWHP FDQ LQÀXHQFH
any part of the body, since changes in one system bring about
changes to all the rest.
This reaction is in agreement with Charles Stroebel’s assertion that many diseases have a vasoconstriction origin.

According to Elmer & Alice Green of the Menninger Foundation, the vasoconstriction of some brain vessels raises the
feeling that you “are sick” while the subsequent excessive vasodilatation with the ensuing blood congestion, is what you
experience as a migraine.

The pain felt during a migraine is accountable to local vasodilatation occurring through biochemical processes. This
painful vasodilatation emerges to counter-balance the preceding extreme vasoconstriction caused by the sympathetic
nervous system arousal.
When you are in a state of stress, your sympathetic
nervous system is stimulated and this brings about vasoconstriction. When vessel walls constrict their diameter decreases which results to decreases in blood supplies for
some organs at the periphery. In succession, the organism trying to restore blood circulation starts vasodilatation
by bringing into play the parasympathetic nervous system.
The “seesaw” balancing activity of the two branches of the
autonomic system, sympathetic and parasympathetic, is in
full action. When the “seesaw” does not redress balance
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immediately but leans toward the parasympathetic side-activity then hyperemia is induced which is translated as a
migraine.
Raynaud’s phenomenon and disease are also correlated
WRUHGXFHGEORRGÀRZDWWKHH[WUHPLWLHV

Inexplicable heart strokes observed in young individuals, without any indication of arteriosclerosis or cardiac
disease is frequently the result of localized vasomotor
spasm, on account of stress, which deprives the oxygen
from the heart.

This means that when blood vessels constrict intensely and
rapidly, it can cause cardiac arrest, which can occur also when
a person falls suddenly into cold water with a full stomach.
Likewise, angina pectoris, as a cardiac problem attributable to
vessel blockage, is often imputable to vasoconstriction. Dysmenorrheal pains can also be accounted to the drop of blood
ÀRZ ZKLOH DOOHUJLHV FDQ RIWHQ FDXVH YDVRGLODWDWLRQ RU EURQchial spasm.

7he training for temperature regulation at the body¶s periphery basically relies upon a technique increasing peripheral
blood Àow.

Temperature, and by extension blood circulation, like the
rest of physiological variables, is subject to the law of “initial
values and biological limits”. As this law states: Autonomic
Nervous System response toward a stimulus depends directly upon its prior level, meaning its initial value. The higher
the functional level preceding the action of the stimulus, or
else the higher the initial value of a function, the smaller the
response toward the stimulus which tends to increase this
function. To make it simple, the more stretched an elastic
rubber band the less it can be further stretched, since it is
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closer to its limits.The more constricted the vessels, the less
they can further constrict when exposed to a new stimulus.
When vessels retain extreme tension levels and are exposed
to the next stimulus, there is strong tendency for minimal or
zero response to the new stimulus or even for paradox, abnormal responses or reactions.
Training in body temperature control was initiated by Elmer Green and his collaborators at the Menninger FoundaWLRQ6XEVHTXHQWWRWKHLURULJLQDO¿QGLQJVWKHH[SHULPHQWDO
and clinical applications of biofeedback studying temperature
control advanced with amazing rapidness.
The striking interaction between knowledge and experience is illustrated in the study of Peper & Grossman who
provided very encouraging results from the application of
autogenic temperature self-regulation in children suffering
from migraines. Their work proves that cooperative children
learn much faster than not-activated adults. What spreads
enthusiasm is that in this study with children, the disease pattern appears completely altered. Studying other therapeutic
DSSURDFKHVLQYROYHVDFRQVLGHUDEOHGLI¿FXOW\GHJUHHLQGLVtinguishing between alleviation or relief and real cure, since
WUHDWPHQWLVXVXDOO\V\PSWRPDWLFRULHQWHGWR¿JKWGRZQWKH
symptom. According to the research conclusions, after the
completion of a four year survey, the children had very few
headaches and when occuring could control them. Mastering autogenic training via biofeedback enabled the children
to modify the functions leading to the disease and to learn
alternative ways in reducing their stress-related responses.
The electrothermograph was employed in their training.
Up to date temperature control techniques relying on electrothermographic biofeedback have been applied in several
¿HOGV)UHQFK/HHG)RKULRQ/DX -HFKWWUDLQHGPDOHXQLversity students to raise scrotum temperature as contraception means. These individuals demonstrated considerable
decrease in sperm amount of remarkable duration, meaning as long as they practiced the technique. Sedlasec and
Hecrey trained women to raise vaginal temperature to eliminate dysmenorrheal ailments, while Bradley taught women to
raise vaginal temperature as a basis for painless childbirth.
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Thermographic training usually starts with the hands, placing the sensors on ¿ngertips or palm

It is advisable to place the sensor at a different area in
each session, because the ability of the body to learn is so
enormous that the trainee can easily learn to control the
WHPSHUDWXUH RI RQH ¿QJHU ZKLOH WKH QH[W UHPDLQV FROG$W
the beginning one notices that when training one hand with
the thermograph is usually has an affect upon the other
hand too.
As your dexterity increases in achieving temperature regXODWLRQ\RX¿QDOO\UHDFKDVWDJHZKHUH\RXFDQFRQWUROKDQG
temperature at adjacent points, closer than two centimeters,
then you realize that you accomplish this in both directions,
toward hot or cold. In order to reach general relaxation the
sensor must be placed on various areas, even at the feet, or
elsewhere according to the trainee’s needs.
We often repeat in our training workshops a process that
was followed in the past by one of the psychophysiologist
therapists in Menninger Foundation Biofeedback Psychology Center. We exhibit the body-mental link between mother
and child, both trainees in thermal groups. In one case the
mother complained about poor school performance of her
child.
:HEURXJKWWKHWKHUPRVHQVRULQFRQWDFWZLWKD¿QJHURI
the right hand in both trainees, the trainer told the child:
“now, add 237+132, come on, answer me, speed up”. He
used an intentionally demanding and pressing tone to stress
the child. The child confused from the pressure, replied stuttering “ah… 365”. He gave the wrong answer and his temperature dropped one degree. The temperature dropped
because the child, under the pressure of the stressor, responded with sympathetic arousal which caused vasoconstriction in his hands. The mother was surprised and her
temperature also dropped three degrees. As was displayed,
the mother was stressed, indeed intensely, with her child’s
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mistake. Then she remarked: “It just dawned on me that the
LPSDFWRIP\FKLOG¶VGLI¿FXOWLHVLQOHDUQLQJDIIHFWVPHLWXSset and stress me. I must do something about it”.
This demonstration was not attempted solely to convey
the direct affect a psychosomatic problem has on us, but additionally to show both to the child and the mother the strong
link between psychological and physiological functions.

,IWKHEORRGÀRZWRWKHKDQGVFKDQJHVXQGHUWKHLQÀXHQFH
RIPHQWDOIDFWRUVZKDWLVKDSSHQLQJZLWKWKHEORRGÀRZWRWKH
kidneys, liver or the stomach?

6LJQL¿FDQW UHGXFWLRQ RI EORRG ÀRZ LQ EUDLQ DUHDV XQGHU
SV\FKRJHQLFVWLPXOLH[SODLQVVFLHQWL¿FDOO\WKHSKHQRPHQRQ
of temporary amnesia, or a loss of connection to reality and
lack of orientation. As the expression goes “he’s lost it” or
“he went bananas”.
Another example showing how self-regulation training
can become part of our education is that of L.L.Engelhard
LQ 6SHDU¿VK 86$ ZKHUH ELRIHHGEDFN ZDV LQFOXGHG LQ WKH
local junior-school program: kindergarten up to 12 years of
age. As a preparatory step, the value of such a program was
explained to both teachers and students. Similar references were also made to the members of the community. The
program was named “Information on biofeedback through
school education” and the pursued objective was set as the
minimization of anxiety and uneasiness in students. The
techniques of progressive release of chronic accumulated
muscular tension, autogenic training and thermographic
biofeedback training were selected to teach anxiety elimination and an increase of self-knowledge in respect to internal
functions, via deep muscular relaxation.
All the trainees, 32 children, successfully followed the enWLUHSURJUDPPDQDJHGWRDFKLHYHWKHSUHGH¿QHGJRDOV
to reduce muscular tension at extremely low levels, and develop the ability to raise voluntarily their temperature each
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WLPHVWUHVVPDGHWKHLU¿QJHUVIUHH]H)URPDSV\FKRORJLFDO
aspect, their overall uneasiness was considerably limited
and their self-acceptance was impressively boosted. The
enthusiasm of the team was so overwhelming that many
teachers started working with various students employing
relaxation methods. This survey evidently manifests that
most of the objectives pursued in preventive medicine were
accomplished on this human specimen.

Electrothermograph is the device that gives you information on the condition of your vessels at the periphery when
you are under stress. Through this device you receive information, feedback, and whether or not you succeed to bring
under your control these functions and desensitize from the
stressors responsible for your vasoconstriction and its concomittants.
Without the thermograph, biofeedback would look like a
Ferrari without an engine.
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Electrodermographic
biofeedback
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A variable psychophysiological function that can be approached by the biofeedback method is electric skin activity.

The feedback signal is based upon changes monitored in
the electric activity of the skin.

Electrodermograph or simply dermograph or G.S.R from
the initials of Galvanic Skin Resistance, is the device recording skin electric activity and has been used in an assortment
of clinical and laboratory applications.

A laboratory dermograph is a small portable instrument with
DYROWEDWWHU\VXSSO\ZKLFKLVFRQQHFWHGWKURXJKRSWLFDO¿EHUV
WR WKH FRPSXWHU ,WV HOHFWURGHV DUH DOZD\V SODFHG RQ ¿QJHUV
or palms. Changes in skin electric activity are recorded either
as resistance (OHMS) or conductance changes (MHOS) and
transformed into visual or acoustic signals fed back, in succession, to the trainee.

7he electric activity skin presents is chieÀy accountable to
changes occurring in its electric resistance.

The electric activity of the skin depends on the activity of
the perspiration glands: the greater the activity of the latter the
more perspiration is excreted and the lower the skin’s electric resistance. Sweat is a good conduit for the electric current, therefore the more we sweat the more current passing
increases, and consequently resistance decreases. Perspiration glands stretch all over the body and are divided in holocrine and apocrine. However at the palms and the soles the
apocrine type prevails. In axillae and genital organs area the
holocrine glands are located.
6RDWWKH¿QJHUVRUSDOPVWKHDUHDVXVHGLQELRIHHGEDFN
the apocrine glands are found.
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Diminutive changes in the activity of perspiration glands,
meaning quantitative changes in secretions, bring about respective changes in electric skin resistance. However, the
perspiration glands’ operation is controlled by the autonomic
nervous system in such a way that greater sympathetic arousal, namely stress, leads to greater gland activity, therefore
greater amounts of sweat, and consequentially lower skin resistance.

Another factor affecting electric skin activity is the circulation of free ion systems under the epidermis. The circulation
RIWKHVHLRQVGHSHQGVRQWKHEORRGÀRZLQVLGHWKHDUWHULROHV
and venules of the skin, the diameter of which and the resultant blood supply is controlled by the autonomic nervous
system. The correlation is of the type that increased sympathetic activity, occurring when you are stressed, induces
vasoconstriction, ions supply reduction and thus reduction of
the monitored skin resistance. The electrodermograph detects and measures autonomic nervous arousal through two
channels. Firstly, through skin perspiration secretion, which
FDXVHVÀXFWXDWLRQVLQVNLQHOHFWULFUHVLVWDQFHDQGVHFRQGO\
through free ions circulation which varies according to the
peripheral vessel constriction or dilation.
7KLV PDNHV LW REYLRXV WKDW HOHFWURGHUPDO DFWLYLW\ UHÀHFWV
the general arousal or “discharge” of the autonomic nervous
system with respect to to the functioning of your psychoemotional organ.

The dermograph provides you with information upon the
level of the psychoemotional stress you experience.
ȉKHUHDUHYDULRXVZD\VRIPHDVXULQJHOHFWURGHUPDODFWLYity. The most common is by measuring skin electric resistance or, as is usually refered, galvaning skin resistance. The
galvanic skin resistance decreases when the activity of per-
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spiration glands increases and when ions circulation under
epidermis decreases.
Another method, less common, used to estimate electrodermal activity is by measuring skin voltage emerging from
the circulation of the above mentioned free ions.
If we observe the ranging of electrodermal activity, we will
notice two phenomena: the tonus level or else baseline and
the interim respones or phase responses. The baseline of
electrodermal activity resembles the muscular tonus: it is a
constant activity, in this case of electrodermal nature, which
shows only very slow changes. The baseline usually is refered to as the skin conductance baseline or as the skin voltage baseline.
A phase response indicates a change in electric skin activity as response to some internal or external stimulus. Phase
response variations are considerably more rapid and larger
than those observed at baseline. The time required for the
completion of the reaction, the inertia or inaction period, the
level it will reach, the response peak, the time it stays at this
level, the preservation time and the time needed in order to
return to the pre-stimulus electrodermal activity are parameters supplying the trainee in electrodermal biofeedback with
very important information.

The dermograph is the instrument that supplys you with information on your psychoemotional condition. It records the
psychoemotional responses occurring inside the organism
under the inÀuence of certain stimuli.

<RX UHDOL]H DQG FODVVLI\ WKH LQÀXHQFHV DQG VWLPXOL \RX
receive, however you are ignorant of the psychoemotional
impact they breed upon your organism. Besides any super¿FLDOSHUFHLYHGLPSDFWWKHVHIDFWRUVGHHSO\DQGHVVHQWLDOO\
LQÀXHQFH HIIHFW \RXU SV\FKRPHQWDO KRPHRVWDVLV DQG ERG\
functions.This dermograph detects and reveals this profound
impact. Studies have been carried out on high blood pressure
patients, on patients with phobias, panic attacks, on wom-
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en during labor, on athletes dealing with pre-game or game
stress etc.
The electrodermograph measures certain functions of the
autonomic nervous system and shows you the degree of
arousal or relaxation in your body. Learning with the help of
this device how your organism works, will make you realize
how much you can affect your health and physical condition.

This way you learn about the link connecting your psychomental or somatic dysfunctions and the feelings you daily experience. Finally, you get the chance to desensitize from the
inÀuences disordering your inner-functions and homeostasis.
Without the electrodermograph biofeedback resembles a top
school deprived of its professors.
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Electroencephalographic
biofeedback
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Electroencephalography measures brain electric activity
with the use of electodes placed on head surface.

In electroencephalographic biofeedback, a small portable
device is employed, called an electroencephalograph or encephalograph or as it is known worldwide E.E.G.

The history of encephalography dates long into the past. In
*DOYDQL¿UVWQRWLFHGWKDWQHUYHVSUHVHQWVRPHVWUDQJH
kind of electricity. Very small electric currents have since been
named after him and are called galvanic. In 1875, the physician Richard Kayton published his treatise upon the electrical
activity exhibited by the brain. He showed that brain electric
currents indeed existed, some of them were produced pursuant to stimulation of the eye retina coat and acted upon the
opposite brain side, this remark subsequently led to the discovery of the electroencephalograph as we currently know it.
,Q$GROI%HFN¿UVWREVHUYHGWKHSHULRGLFDOO\DOWHULQJ
potential difference between two electrodes in contact with the
occipital brain cortex and further noticed that these currents
ceased when eyes became stimulated with light or ears with
sound.
During the same period many more researches engaged in
studies on the electrical activity of the brain. Among them was
the Russian Danilefski, who in 1876 noted that brain electrical
activity presented changes, ostensibly, independent from external stimuli. In this perspective, the brain seemed to hold its
own, independent electrical activity.
Polish researcher Kibulski, teacher of A. Beck, and his
associates proposed an explanatory model, a mechanism
regarding the plausible origin of these biological electric currents. According to Kibulski, these currents were accountable
to quantitative, concentration and differences of chemical subVWDQFHV DORQJVLGH D FHOOXODU PHPEUDQH 7KH LRQV ÀRZLQJ LQ
the nerves and muscles passed through this semi-permeable
membrane, which allowed only positive ions to cross it, while
blocked the negative ones. In 1914, he presented photograph-
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ic data documenting brain instinctive oscillations, as he characterized them, captured from observations made on animals.
+RZHYHU 1HPLQVN\ KDG SXEOLVKHG WKH ¿UVW SKRWRJUDSKV RI
brainwaves a year earlier.
7KH¿UVWEUDLQDFWLYLW\UHFRUGWKHYHU\¿UVWHOHFWURHQFHSKalograph performed with electrodes on the external scalp, is
attributed to Hans Berger in 1925. His primary concern was
to study the basis and expression of psychic phenomena at
a physiological or somatic level. In 1929, he announced his
classical paper on encephalography. This was a breakthrough
which maximally contributed to the development of diagnostic
techniques for epilepsy and brain traumatic situations in general.

The electrical activity of the brain is divided into four transmission sections depending on the frequencies of the recorded brainwaves. These range sections are symbolized worldwide with four letters from the *reeN alphabet ȕ Į ș į.

The key features of the brain activity and the brainwave
transmission of each brain section are the following:
ȕ EHWD ZDYHV: When the brain electrical activity ranges
between 14-26 Hz, the encephalogram displays beta rhythm,
and it is commonly said that the individual is in beta state.
The frequencies above 26 Hz are usually referred to as high
beta.

ȕ-waves or rhythm usually correspond to brain activity connected with alertness, active thinking, active attention, focusing on the external environment or solving certain problems
and also to stress-related or panic-inducing situations.
Į DOSKD ZDYHV: When brain electrical activity ranges between 8-13 Hz, then the rhythm prevailing in the encephalogram is alpha and we say that the person is in alpha state.
A person’s emotions while increasing his alpha rhythm have
been described as general relaxation feelings, mild and pleas-
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ant, although the individual remains alert.

ĮZDYHVJHQHUDOO\LQGLFDWHWKHVWDWHRIUHOD[HGYLJLODQFHDQG
also the state of non-active or passive attention, which is better described by the term spherical attention. When your brain
transmits alpha-waves your mind reaches a state of greater
conceivability, enhancing learning processes and knowledge
assimilation.

Most people produce some alpha waves when keeping
their eyes closed. Thus researchers were initially driven to
the misconception, as was later proved, that alpha waves
constitute nothing but waiting or scanning signals emitted
from the visual centers situated in the brain. Alpha brain
activity is diminished or disappears when the eyes open,
when hearing odd sounds, with anxiety or during intense,
imperative, active mental effort.
ș WKHWD  ZDYHV: Theta waves range between 4-7 Hz.
They appear when consciousness slips into sleep and characterize the hypnagogic phase (falling asleep).

ș-waves have been correlated with access to the subconscious mind and unconscious material. They have also been
connected to the creative esoteric inspiration and deep meditation.
į GHOWD ZDYHV: Delta waves range between 0.5-3 Hz.

į-waves appear when the individual is in a deep sleep without dreams; the usual expression is that the person is in delta
state.
J. Kamiya Langley of Porter Neuropsychiatric Institute,
California Medical Center conducted pioneering research ex-
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amining control methods regarding alpha-brain waves in correlation to changes of mental activity. The issue in question
was whether individuals could learn to detect the production
of alpha waves from their brain. He actually ascertained that
after a few sessions most of the individuals had improved
their ability to distinguish much more than 50% of their alpha
waves, a percentage indicating that the result was not accidental.
7KH¿UVWIURPDOLQHRIZRUNVRQWKHDOSKDUK\WKPRIWKH
encephalogram and its relation to conscious states was carried out in 1958 at Chicago University. William Dement had
by that time completed his techniques for encephalogram recording and detection of dreams at the sleep laboratory run
by N.Kleitman and opened a big discussion on dreams, conVFLRXVQHVVDQGWKH¿UVWVWDJHRIVOHHS
More widely known is the encephalograph used in hospitals, which records information on paper, each line corresponding to signals received from one pair of electrodes.
In these readings we can identify various waveforms, for instance, low frequency waves which are often associated with
brain tumors or the typical waveforms in epileptic seizures.
On the other hand, the nature of the information required in
biofeedback is completely different and is associated to the
way the brain functions.The electroencephalograph used in
modern biofeedback laboratories is connected to computers
and provides us with the possibility to select, in cooperation
with the trainee, the way the brain waves will be displayed.

Encephalographic biofeedback is already successfully applied in a wide range of pathological conditions, among which
constist de¿cit disorder attention, hyperactiYity, alcoholism, toxic-substance abuse, compulsory neurosis, epilepsy,
post-traumatic stress, game and pre-game athletic stress, job
stress etc.
Recently, enormous technological advances provide a great
thrust into the encephalographic biofeedback progress, opening perspectives which, according to the latest results, seem to
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surpass all expectations.
Biofeedback encephalography is regularly used to produce
ș WKHWD EUDLQZDYHVIRUWKHSXUSRVHVRIGHHSUHOD[DWLRQDQG
expansion of intellectual and conceptual faculties. Through
encephalographic biofeedback you learn to produce the
EUDLQZDYHV FRUUHVSRQGLQJ WR WKH VSHFL¿F SV\FKRSK\VLRORJLcal or mental state you wish to reach. For example, in order
to achieve goal focus or concentration you need to learn to
HQKDQFHȕZDYHVSURGXFWLRQIURPDFHUWDLQSDUWRIWKHEUDLQ
whereas for reaching relaxation or equinamity enhancement of
șZDYHVSURGXFWLRQLVUHTXLUHG

With the assistance of a program of encephalographic biofeedback, often resembling an electronic game, you learn to
control brain activity, which is objectively demonstrated on
your the computer screen. Many scientists call this process
«brain-aerobics».
,Q K\SHUDFWLYH FKLOGUHQ ZLWK GH¿FLW DWWHQWLRQ V\QGURPH DUH
employed encephalographic biofeedback programs similar to
HOHFWURQLF JDPHV LQ RUGHU WR OLPLW ȕ ZDYHV ZKLOH FRQFXUUHQWO\
HQKDQFH ș ZDYHV VR DV WR LQFUHDVH WKHLU DELOLW\ IRU DWWHQWLRQ
DQGOHDUQLQJ-/XEDUZKRKDVLGHQWL¿HGVLQFHHQFHSKDORJUDSKLFELRIHHGEDFNLQWKHWUHDWPHQWRIDWWHQWLRQGH¿FLWGLVRUder hyperactivity syndrome in children, mentions: “biofeedback
is capable of bringing about, in a manner different from that of
medication, some of the brainwave changes which are necessary for the treatment of this syndrome. Biofeedback does not
prove ancillary to children only for the purpose of producing
the required brainwaves, but further enables them to normalize
blood supply to brain areas which are substantially involved in
addressing the problem”. An extensive program applying biofeedback techniques for the treatment of this syndrome in the
USA conveyed improvement reaching up to 80%.

Encephalographic biofeedback is an indispensable tool for
brain training helping you to learn how to be cured and released from your problems.
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Anatomy and functions of the immune system

The immune-system is appointed with the defense and protection of the organism. It can be parallelized to a defense ministry which cooperates with all defense and attack systems in
order to keep the organism always inYulnerable the Yarious
pathogenic factors.

Certainly, the immune system of the organism is characterized by a high structural and organizational level of perfection, armed with many self-regulatory mechanisms. Any
human-made system compared to it seems primitive.
The immune-system possesses enormous adaptation faculties with respect to encountering unfamiliar adverse conditions and confronting unkown pathogenic factors. It has the
power for self-control and self-repair ensuring ef¿ciency and
renewal.

The immune system is capable of recognizing as “its own”
eYerything that belongs to the organism it guards whereas
attacks to e[terminate anything it identi¿es as inYader therefore “stranger”.
The immune system consists of:
1) the lymph organs and
2) the bone marrow.
Lymph organs include the lymph glands, spleen, tonsils,
appendix and Payer’s plaques, which are lymph islets situated in the small intestine.
The bone marrow produces the leucocytes or white cells
which are three types:
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a) Granulocytes, encompassing in their cytoplasm many
granules and large horse-shoe shaped nuclei. They represent the patrol cars and police vans in our defense system.
They patrol in the organism and whenever meet antigens,
arrest, engulf and destroy them, or else devour them.
b) Agranulocytes, which do not contain granules in their
cytoplasm, and are either microphage or macrophage cells.
These spot and exterminate other attackers, playing the role
of special forces. When macrophage cells have to destroy a
host of enemies and need back ups, secrete cytokine which
mobilizes the T lymphocytes, described below, which hurry
to offer assistance.
c) Lymphocytes, distinguished in T, B and NK (Natural
Killers) lymphocytes.
NK lymphocytes in the event of viral infections charge
against those cells of the organism ³hiMacked´ by the invading viruses, and destroy them along with the contained viruses. Additionally, to protect the unaffected cells secrete
interferon which inhibits the reproduction of the invaders.
B lymphocytes have a double task: on the one hand they
protect from bacteria and on the other they inhibit viral reproduction.
T lymphocytes have three types and act like ³5ambo´
employing super-weapons. Some produce toxins which
destroy the affected cells, along with the enclosed viruses. Others act as supportive forces, reinforcing the action
of macrophages by producing suitable substances for the
task. However, there are also the incorruptible forces, the
³internal affairs´, which step in to cease ¿re when the immune system and its various ³5ambo´ are not suceeding
and there is great risk to cause damages to the organism.

6WUHVVLQFUHDVHVFDWHFKRODPLQHOHYHOVLQEORRGFLUFXODWLRQ
these are substances produced by the organism and assosiated to nerYe conductance
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The three main catecholamines are dopamine, epinephrine
and norepinephrine. These substances have a combined affect upon the heart and vessels, geared to providing for the
organism the optimal, most appropriate conditions for its functions and survival.
Dopamine raises heart rhythm and blood pressure, so as
to fuel the periphery, chieÀy the muscles, Zith blood supplies
alloZing this Zay the ¿ght or Àight response to unfold.
Epinephrine raises the heart rhythm and dilates blood vessels, thereby lowers blood pressure, while concurrently increases the blood volume at the periphery.
Norepinephrine constricts blood vessels, thus raises blood
pressure.
Epinephrine and norepinephrine are more often on the focus
of scienti¿c research treating the issues concerning stress.

7KHIHHGEDFNSKHQRPHQRQSULPDULO\JRYHUQVWKHVHFUHWLRQ
RIVXEVWDQFHVRIDQWDJRQLVWLFQDWXUHQHYHUWKHOHVVHDFKRQH
RI WKHVH KDV LWV YDOXH DQG DIIHFWV YDULRXV VWDJHV RI D IXQFtional phenomenon triggered from stress and progressing in
the organism.

Messages are sent from the periphery toward the centre,
assessing the status of the mechanisms of the organism and
its current needs to be counterbalanced so as to maintain
equilibrium. In succession, the centre relying on this feedback
modulates the type and quantity of the secreted substances.
Consequently, feedback represents the fundamental functional phenomenon inÀuencing the progress of all involved
mechanisms.
The over-surplus of catecholamines may repress certain
other factors in the immune system, which mainly affects the
production and functions of NK lymphocytes (Nabiloff et al
1991).
Fluctuations in epinephrine blood levels leads to the migration of lymphocytes from the bone marrow toward the periphery and thymus gland (Kiecolt - Glasser et al 1992).
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Such a complex super-system, about which we gave a few
examples, is capable of protecting your organism against any
danger, provided that you allow it to carry out its task without
weakening it by means of constant sympatheticotonia (sympathetic over-arousal caused either from mental ³ghosts´ or
from the erroneous cognitive structures comprising your cognitive edi¿ce, as we will illustrate further below

Stress and the immune-repression
Thirty men, aged between 18 and 34, were examined regarding the impact of stress upon the immune system. Various
parameters involved in the immune system responses were
measured, which are detected in saliva, among which a special immunoglobulin called IgA.

7he researFh FonYe\ed that stress had a FataO\tiF impaFt
upon the immune-system, bearing results corresponding to
an almost paralyzed immune-system (Stoppler 2001).
A research investigating, in twenty ¿ve individuals up to 3
years old, the psychological effect of stress upon the immune
system, revealed considerable reduction in lymphocyte populations, particularly in T-lymphocytes and catecholamines,
under the inÀuence of chronic stress, a fact establishing the
immune-repressive action of chronic stress (Manuck, Kohen,
Rabin, Muldoon, Bachen 1991).
Another research studied two groups of women formed
on the basis of age, one with younger women between 21-41
years of age and another with older women between 65-85
years of age. In succession the parameters of the immune system were measured, such as NK cells, various lymphocytes,
T-lymphocytes, b-bone marrow cells, as well as cardiovascular factors and catecholamines. The results con¿rmed the
immune-repressive action of chronic stress (Naliboff, Benton,
Solomon, Morley, Fahey, Bloom, Makinodan, Gilmore 1991).
Similar results issued from the work of Brosschot, Benchop,
Bodaert, Olff, Smet, Heiznen, Ballieux, in 1994, who studied
eighty six men aged between 24 and 55 years.
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Similar conclusions were reached in the survey made by
Kiecolt-Glasser, Cacioppo, Malarkey, Glasser, in 1992, which
summari]ed the ¿ndinJs oI nine relevant researches
Sguteas-Emch, Cacciopo, Uchino, Malarkey, Perl, KiecoltGlasser, Glasser, in 199, e[amined the inÀuence stress bears
upon the cardiovascular, endocrine system and cellular-immune level studying twenty two men between 18 and 31 years
old. The participants were asked to prepare a three-minute
speech defending themselves from the accusation of shoplifting. In succession, they were called to solve mathematical
equations and while being engaged in this, a loud sound burst
out suddenly at random and inconsistent time intervals. The
measurements were performed in blood samples consecutively taken. Increased heart rate, high norepinephrine and
cortisole concentrations in the blood were found, as well as
increased counts of NK cells. Remember NK cells are lymphocytes named after the initials of Natural Killers, which act as
blind ³Rambo´ in our immune system, killing and e[terminating
every antigen in the organism even before identifying it. The
curve of blood cortisole conveyed that the axis between pituitary gland and supra-renal glands can be stimulated by sudden stress factors. The ¿nal combined measurements pointed
out that the interaction existing between autonomic nervous
system, endocrine system and the immune system offers fertile ground for further psychophysiological analysis to elucidate
the underlying mechanisms.
Benchop, Neuwenhuis, E.E.S, Tromp, E.A.M, Godaert,
G.L.R, Ballieux, R.E, Vandornen, L.G.P, in 1994, demonstrated in their scienti¿c research the intense affect mental stress
bears upon the immune and cardiovascular system.
Broschot, Benchop, Godaert, De Smet, Olff, Heignen, Ballieux, in 1992, explored the implications of acute psychological stress regarding the migration of blood cells toward the
periphery and their functions. Preceding research had shown
the signi¿cant relationship connecting stress and the migration of blood cells to the periphery vessels, via a reinforcing
mechanism preparing muscles to perform within the scope of
the anticipated ¿ght or Àight response. The participants were
8 male teachers, aged 24 to  years. The ¿ndings veri¿ed
the previous researches.
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Similar research on the impact of stress upon the immune
s\stem anG other ph\sioloJical parameters haYe Eeen reiterated in people in a mourning period or widowhood, in serious post-traumatic cases, in people une[pectedl\ ¿red from
worN, in earthTuaNe or Àood Yictims, in political refugees, or
refugees on account of war 7he ¿ndings presented repeated results and the conclusion remained the same. Acute and
chronic stress e[erts a most seYere immune-repressiYe action, resulting in increasing the risk for infections and immune-dependant diseases.

Stress and infections
,ndiYiduals who were e[posed to intense stress demonstrated a dramatic increase of infection susceptibility, ranging
from  up to  and with respect to common Yiral colds
presented an increase of  to . 7he same scienti¿c research conYeyed that the infectious mononucleosis incidence
was signi¿cantly raised in medical students during the e[am
period (McEwen & Stellar 1993).

Another research investigated the same parameters and
also pointed out the repressive affect stress bears upon the
immune system (Brosschot et al 1994).

7he ³weekend infections´, usuall\ Yiral or common colds,
appear at the end of a tough, demanding week, full of stressors.

252

Chapter 11
Similar results came also from 293 independent clinical
researcKes and surYe\s carried out EetZeen 9 until
2 in ZKicK 9 indiYiduals participated
'e¿nitel\ JiYen tKat stress is distinJuisKed as acute and
cKronic tKe period of time its inÀuence encompasses or
else stress duration, plays a crucial role in its harmful implications. Therefore, stressors that are either very intense,
bringing things upside down in life and drive one to a dramatic situation with no light at the end of the tunnel, or are of
prolonged duration, lead to the somatic and psychomental
derangement of the individual.
$ scienti¿c research was conducted on  medical students who received a hepatitis B vaccination in three doses, during an e[amination period with dif¿cult lessons. The
exam related stress repressed the immune system in most
of the participants and considerably delayed their immunization. This simply means that when you get stressed the
vaccination shot doesn¶t ³worN´, because the organism lacNs
the required immune power (Glasser 1996).
:ith the same perspective, a relevant research on Àu
vaccination, studied individuals who were obliged to take
care and offer services to members of their families suffering from chronic failure or loss of brain functions. The
antibodies and special T cells produced as a response to
the vaccination were measured. The examined individuals
presented a very weak response regarding the production
of antibodies and T lymphocytes, as compared to other subjects who were not encumbered with such a laborious and
stressful task. This research con¿rmed the great impact that
psychological stress has on the immune system and furthermore the extent of the repression it can cause, leaving the
organism exposed to various hazzards.
Much research, initially conducted on animals and subsequently on people, points out that there is a direct relation
between stress and the reduction of immune system ef¿ciency. Inhibition of lymphocytes was observed in animals
exposed to loud noises or persistent electrical stimuli (Borysenko Borysenko, 192 țĮȚ Ȃonjan &ollector, 19).
The same outcome was also observed in animals sepa-
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rated too early from their mothers (Laudenslagen, Reite &
Harbeck, 1982).
The occurence of contagious diseases rose in children
living in families suffering severe stress and anxiety (Mayer
& Haggerty 1962).
Adults experiencing intense stress got sick with contagious illnesses such as colds, Àu, herpes and diverse viral
infections. Individuals under severe stress presented recurrent and serious herpetic infections (Vanderplate, Arac &
Magder, 1998).
Remarkably lowered defense capacity of the immune system appears also in people suffering from chronic anxiety in
anticipation of future stressors, which eventually grows into
a habit in which they coexist, in the context of a special feature of their idiosyncrasy (Kemeny 1989).
The important role chronic stress and stressors in general play upon the repression of the immune system, becomes obvious also from the measurements conducted on
populations who have been afÀicted by earthTuake, Àoods
or other natural disaster. Wherever the rescue operation
was satisfactory, the negative impact on the immune system of the disaster area victims was signi¿cantly restricted
(Mckinnon, Weise, Reynolds & Bowels, 1989 and Manuck,
Kohen, Rabin & Muldoon, 1991).
Women who were obliged to attend to the care of senile
patients presented a delay of nine days in healing small lesions pursuant to biopsy, or else the healing time required
for minor ordinary wounds was 24% longer as compared
to the control group. Cytokine, a substance holding an important role in healing processes of traumas and reÀecting
the healing capacity of the immune system, appeared very
signi¿cantly reduced in the women of the research group
(Stoppler, 1996).
When we study all this research we realize that people
obliged to offer their services and take care of patients suffering from chronic diseases coupled with communication
problems, is the favorite group of research, since, as ¿ndings indicate, such people provide the best testament to the
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repressive action of stress upon the immune system.
+oZever apart from the scienti¿c concOusions Ze aOso
eventually draw the conclusion that the above group, encompassing many hundreds of thousands of people, is in
need of special support through social care. Moreover, it
must be stressed that although scienti¿c analysis may be
a form of scienti¿c feedbacN, since it provides valuable information, nevertheless a corrective, remedying approach
must be designed on humanitarian grounds to support and
protect those members of our society, who motivated from
altruism offer the most valuable services.
7he scienti¿c team of the psychiatric section, medical
school of North Carolina university, conducted, in 1998, a
research on 82 homosexual men, AIDS carriers (HIV positive without symptoms of the disease). A follow-up period of
six months lasted for longer than seven and a half years.
The assessment of the condition of the participants CD-4
(plus) lymphocytes in the blood were counted, since counts
lower than 2ml are associated with AIDS. Various parameters were evaluated, such as the number of stressing incidents in their life, the existence or absence of satisfaction
from the support provided by the social services and from
the behavior of the participants.

7KH¿QGLQJVRIWKLVUHVHDUFKFRQYH\HGWKDW$,'6SURJUHVVHVPXFKIDVWHULQLQGLYLGXDOVZKRH[SHULHQFHLQWHQVHVWUHVVRUVLQWKHLUGDLO\URXWLQHPDLQWDLQORZVDWLVIDFWLRQOHYHOVIURP
WKHVXSSRUWSURYLGHGE\WKHVRFLDOVHUYLFHVGHPRQVWUDWHGHQLDOUHJDUGLQJ¿QGLQJPHDQVWREUHDNDZD\IURPWKHLUSUREOHPDQGKDYHKLJKFRUWLVROHEORRGOHYHOV*UDQWHGWKDW$,'6LV
a disease pre-eminently representing the maladies of the immune system, this research acquires greater dimensions and
Yalue, Eecause it proYes directly and unreserYedly the great
repressiYe poZer stress has upon the immune system
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Stress in intrapersonal relationships and
the immune system

Stress and anxiety in intrapersonal relationships was extensively researched since it concerns large percentages of
the hXPan popXlation 7he ¿ndings of sXch research efforts
manifest that stress issuing from personal relationships, along
with the relevant anxiety, bring upon the function of the immune system a much stronger negative inÀuence than other
stressors lacking social or intrapersonal character (Herbert,
Kohen 1993).

'LVRUGHUHGLQWUDSHUVRQDOUHODWLRQVKLSVEHDUDQH[WUHPHO\
QHJDWLYH LPSDFW XSRQ WKH LPPXQH V\VWHP RI SHRSOH ZKR
are under conditions of the intense stress.
+oZeYer aSart froP the factors Zith neJatiYe iPSact on
the ef¿cienc\ of the iPPune s\steP there are aOso factors
e[ertinJ a SositiYe inÀuence and enhancinJ the action of
the immune system.
To know such factors is as important as to know the
proEOem itseOf JiYen that to e[perience such factors cOearOy
resuOts from the coJnitiYe function which is reconstructed
and renewed Yia EiofeedEack appOication.

Twenty-six individuals who were mourning were studied
along with other twenty-six people who were not mourning
which formed the control group. The research proved that
the mourning group presented signi¿cant reductions of their
immune system ef¿ciency, indeed in various parameters
(%artrop, /ockhurst, /a]arus, Kiloh 3enny, 19).
Also studied were men and women in widowhood, who
were experiencing intense stressors and it was proven that
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their immune system had a marked reduction of its potential
6chleifer .eller &amerino 7horton 6tein  țĮȚ ,rYin
'aniels 6mith %loom :einer  
Other research carried out with persons who had separated or recently parted also showed Yery siJni¿cant weakeninJ of their immune system ef¿ciency 6tein  țĮȚ
KiecoltGlasser, 1988).
+oweYer, the scienti¿c research adYanced eYen further,
since the issue of stress implications on the immune system
has substantial gravity and concerns extensively the relationships of people. Especially, in contemporary societies,
daily stormed with stressors which affect incessantly their
members, the exploration of the above factors plays a decisive role in the selection of stress management strategies,
which have become as indispensable as food or oxygen.
Related research made on families which had poor or
hostile relationships, also revealed great decrease of immune system activity (Kiecolt, Glasser, 1988).
In cases of couples facing problems in their relationship,
those who sought for means to solve their problems and
actively tried diverse ways to improve the communication
with their companion, following a therapeutic intervention,
presented considerable improvement in immune system parameters, as compared to the others who did not look for
ways out (Kiecolt, Glasser, 1993).
Another important research was conducted on people
who attend chronically-ill patients, chieÀy suffering from
AIDS or Alzheimer. Such individuals, besides diminished
immune system capacity, also developed sleep disorders
and even depression (Kiecolt, Glasser, 198).
Despite the widely accepted fact and the common experience that chronic and uncontrolled stress causes illnesses
and can indeed even lead to death, the biological mechanisms implicated have not been completely explained up to
date. The evidence proving the stress - malady relation are
chieÀy founded on epidemiological scienti¿c researches.
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7KHLPSDFWRIVWUHVVXSRQKXPDQKHDOWKYDULHVIURPSHUVRQ
WRSHUVRQDIDFWDWWULEXWDEOHWRWKHLGLRV\QFUDWLFGLYHUVLW\RI
LQGLYLGXDOVDVZHOODVWRWKHVSHFLDODGDSWDWLRQPHFKDQLVPV
HDFKLQGLYLGXDOGHYHORSV3HRSOHHQJDJHGLQWKHH[SORUDWLRQRI
the potentialities of their organism, pursuing self-knowledge
and e[ploitation of their EehaYior, as means to harness positiYe results, haYe deYeloped greater defenses against stress
and FonsideraEl\ limit the odds in getting siFk under its inÀuence.

The biochemical changes emerging in the human body
due to stress opened a new chapter which is examined by
science and will elucidate the develompent of defenses
against the extremely stressful evnironment of contemporary societies.
Medical doctors at Ohio University, in 1993, completed
a long running research and proved that chronic stress is
followed by protein increase in the blood, which is associated with the appearance of certain chronic diseases. The
research referred to 119 men and women, who were obliged
to take care and attend to the needs of their companions
suffering from progressive degenerative failure of their mental faculties. Provision of care toward beloved persons, indeed on a long-term basis, constitutes sources of chronic
and wearing stress, imputable as much to the loss of communication with the beloved person, as to the negative emotions emanating from daily facing their companion in such
decay.
The most important ¿nding of the epidemiological research was that in individuals living under conditions of
chronic stress increased blood levels of a substance called
interleukin-6 (IL-6) were traced. Interleukin-6 is a protein
molecule which increases in the blood of patients suffering
from cardiac diseases, arthritis, osteoporosis, type II diabetes and certain cancer types. What is of interest is that
interleukin-6 is produced by the immune system and par-
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ticularly in occasions of intense immune activity, such as
after transplants or extensive infections.
Additionally, it was proved that interleukin-6 levels remained high even three years after the end of the psychologically painful duty which formed the stressogenic situation.
Consequently, the organism responds to chronic stress
situations in the same manner as when it is in severe and
serious disease, as the ones aforementioned.
Contemporary societies are deemed as advanced from
a social care aspect, nevertheless, social welfare, psychoemotional support and desensitization to these people,
who through rich humanitarian offers enormously raise their
odds for serious health impairment, has never been ascertained. Such individuals should be placed at the centre of
social support and provision and be protected from collapsing, since they are in danger of risking their health, due to
chronic stress, which has been so tangibly proven.

3HRSOHOLYLQJXQGHUFRQGLWLRQVRIFKURQLFVWUHVVDUHSURQH
to adopt pathogenic habits, such as smoking, caffeine abuse,
oYeUeating and aOso pUesent high inteUOeukin OeYeOs
On the contrary, quantitative and qualitative sleep, physical
exercise and a sensible diet adapted to our needs, is associated with normal interleukin-6 levels in the blood. The biological
correlation that exists between stress and serious diseases has
been proven not only through science but also from observation
on thousands of cases exposed to the common experience issuing from everyday life.

7he UesuOts of the scienti¿c UeseaUch and sociaO e[peUience
shouOd not be con¿ned onO\ to statements, Ze must emphasi]e that the need to deYeOop conscious mechanisms to addUess and manage stUess is noZada\s moUe than obYious
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Personality and the immune system

From the age of ancient philosophers and physicians it has
Eeen proYen that indiYidXals Zith melancholic idiosyncrasy
are more sXsceptiEle to the maladies noZ identi¿ed as infections $dditionally $,'6 epidemiology proYes that introYert
and melancholic $,'6 carriers get sicN and perish mXch sooner than the more e[troYerted and optimistic types

,QDUHVHDUFKWHDPLQ8&/$PHGLFDOVFKRROVWXGLHG
WKH LPSDFW RI VWUHVV RQ ¿IW\IRXU PHQ $,'6 FDUULHUV DOO LQ
early stages, in general good health, with good T-lymphocyte count and viral load (the virus populus in the blood). The
participants were subjected to a blood test for the evaluation
of the response of their autonomic nervous system. Initially,
their response to an unexpected sound was investigated.
Their heart rate was measured, perspiration, and vessels
dilatation to facilitate blood circulation to the extremities in
anticipation of ¿ght or Àight response. Timid and introverted
individuals did not adjust to the accoustic stressor as fast as
the rest. Their nervous system, being already in a state of
tension, conveyed that this new stress was ³overÀowing from
the glass´. 6omatic stress was exerted by means of physical exercises and also mental stress via counting in inverse
order.
Both initial parameters, the counts of T-lympocytes which
are the cells destroyed from the AIDS virus, and the viral load
were measured for eighteen months. During the research
anti-virus medication was administered to some of the participants.
The ¿nal conclusion reached was that shy, introverted,
melancholic, and closed to themselves characters, presented
great difference regarding the distress of their immune system due to stress and also great delay regarding the positive
response to medication, as compared to others.
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Kreitler, Aronson, Berliner, Kreitler, Weissler & Arber,
in 1995, examined the physiological and emotional impact
incidents in life and personal problems bear upon different
personalities. A cardinal conclusion was that the accidental
events in life and personal problems have entirely different
characters and meanings for people. As the research conveyed, personal problems are connected to or identi¿ed as
stressors, whereas accidental events in life are not. A host
of personal problems is associated with the appearance of
neurosis and susceptibility toward stressors.

7KLVUHVHDUFKSRLQWHGRXWVRPHWKLQJYHU\LPSRUWDQWIRUELRIHHGEDFNWKDWPDQDFFHSWVDFFLGHQWDOHYHQWVLQOLIHDVSDUWRI
WKHQDWXUDOHYROXWLRQRIOLIHDQGUHVSRQGVQRUPDOO\ZLWKWUDQVLHQWFUHDWLYHVWUHVVZKLOHWU\LQJWRRYHUFRPHWKHP2QWKH
FRQWUDU\WKHDWWLWXGHVEDVHGRQWKHFRJQLWLYHVWUXFWXUHVDQG
psychomental rigidity , which fuel problems, are responsible
for the negatiYe impact of stress and cause problems in the
organism.

One could claim that deep in the human hypostasis, an
archetypical intelligence exists and distinguishes the natural
from the acquired element and provides the commensurate
response.

0uch research has proYen that the feeling of non-satisfaction as a personality feature and not as an obMectiYe parameter, turns into a powerful repressiYe factor of the immune
system.

+owever, promising Nnowledge also derives from scienti¿c
research, assuring us that this particular attitude of the person
towards reality, as well as the overall attitude, as components
of one¶s learned and cognitive edi¿ve, are subMect to alterations, modi¿cations and embellishment.
The expression of your personality and your attitude towards
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reality are contingent upon what you have learned. They depend on the positive and negative elements you added in your
cognitive building, not necessarily as your personal choices,
but rather as the choices of the educational centres you attended in your lifetime.
Such centers constitute your family, the schools you attended, your friends, the books and other material you read,
the TV-shows you watched etc. In other words, the sources of
knowledge from which you derived the materials for the construction of your cognitive edi¿ce. $ large portion of this knowledge is bene¿cial for your homeostasis, whereas another
brings imbalance upon your somatic and psychomental functions, which in turn brings disorder in the autonomic nervous
system and initiates a range of malfunctions and diseases.
Futterman, Kemeny, Sapiro & Fahey, in 1994, studied the
implications on the immune system pursuant to exposure to
stress and examined the positive or negative disposition of
fourteen actors, in an attempt to better explain the way the
immune system is affected from stress. Actors were preferred
because of their aptitude in expressing feelings before other
people easier than untrained people. They were asked to play
various roles as persuasive as possible, expressing through
them assorted emotions. Signi¿cant changes were observed
and measured in parameters of the immune system, particularly in NK cells, which subsequently returned to the previous
-calmness- levels after about twenty minutes. It was discovered that the emotions inducing changes in immune parameters were not those the actors expressed or ³acted´ but those
they had really felt.
The creation and use of social contacts each individual
forms, in the notion of a social network, potently reinforces the
feeling of social safety in the individual which affects positively and forti¿es the defenses of the immune system *lasser,
1985, Jemmott & Magloire, 1988, Kiecolt-Glasser, 1984, Levy,
1989).
Perhaps this explains the good health and looks displayed
and pursued by the various socialites who use their social activities to create, enrich and exploit a personal social net.
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,QGLYLGXDOV ZKR DUH KDELWXDOO\ RSWLPLVWLF RU KDYH OHDUQHG
WHFKQLTXHV HQDEOLQJ WKHP WR IDFH HYHU\GD\ SUREOHPV ZLWK
optimism present greater stamina of the immune system and
Eetter oYeraOO heaOth Ey aYoiding their Zearing out on aFFount
of pessimistic and miserable attitude toward problems (Kohen  țĮȚ Kemeny  

We often come across books that urge us to become
more optimistic, change our thinking patterns, face life as
winners and not losers, and one could argue that we should
seemingl\ treat this issue in a super¿cial and friYolous manner.
+oweYer, scienti¿c research has proYen that such techniTues and practices haYe a most signi¿cant Yalue for our
health and prosperity. Additionally, it has been documented
that individuals who pay special attention to their emotional
regulation and balance, by heading actively towards this
direction without letting themselves be passively adrift by
the currents of everyday negativity, present typically higher
measurements regarding the performance and ef¿ciency of
their immune system.
In individuals who yearn for catharsis in their intrapersonal relationships and avoid leaving problems stagnate
and poison their affairs, seems that the immune system is
positively affected and also their capacity to better tackle
pathogeninc factors (Pennebaker, 1988).
The above referrances have a logical explanation, since
all the aforementioned factors counterbalance the stressogenic factors and neutralize them via your personal intervention. This is feasible when through your biofeedback
training, you manage to realize the action mechanism of the
bene¿cial factors and incorporate them in your learning and
cognitive database.
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In other words, instead of complaining about your fate it
is preferable to take the reins in your hands, especially when
biofeedback proYides you the possibility to ³unlearn´ negatiYe behaYiors and habits and replace them with newly learned
ones which actiYate and boost the factors affecting positiYely
your psychoemotional and somatic hypostasis, in particular
and speci¿cally your immune system

7KH WHUP ³SRVLWLYH HQHUJ\´ LV DVVRFLDWHG WRGD\ ZLWK LQGLviduals who are open-hearted, communicative, cooperative,
optimistic, with clear relationships and a positive image about
themselves. When we say about someone that he transmits
positive energy, we imply a person assembling all these features. This type of person is certainly desirable for company
or cooperation, consequently has social success and expands his social or professional circle and all of this due to
his ³positive vibes´.
Some of these people were endowed from the cradle with
these characteristics and lucky enough to be raised in a family that preserved and enhanced them. However, the majority
of the individuals possessing ³positive energy´ features are
people who developed them through personal work on the elements comprising themselves and their personality, exercising in techniques for self-knowledge and exploitation of their
personal and psychoemotional potential.
Therefore, you too can join those who transmit “positive
vibes´ and form your personal circle of positive actions and
inÀuences that can bring you closer to better health, along
with more success in the social and professional ¿eld. These
actions will drive you closer to the materialization of your
goals, which will be based on the positive convictions you
create about yourself.
As it has been noticed several times so far, the image
you hold of yourself, when on account of your introversion,
cowardice or psychic misery, is negative or underestimated,
plays an important role in the weakening and distress of your
immune system.
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6FLHQWL¿FUHVHDUFKFRQYH\VWKDWWKHGHYHORSPHQWRIDVHQVH
RIDGHTXDF\IRU\RXUFDSDFLW\ZKLFKJDLQVREMHFWLYHK\SRVWDVLVDQGVXSSRUWWKURXJKIHHGEDFNUHVXOWVWRVLJQL¿FDQWUHinforcement of your immune system and stronger resistance
against stressors =autra 2Nun 5otK (mmanuaO  
Another research probed into the same subject and showed
that the previously mentioned positive result is attributable to
the consolidated feeling that you have an adequacy of capabilities this ¿rm sense alone reduces stress impact upon your
organism, limits the chances for depression due to stress and
strengthens the immune system, most likely modulated via
central nervous system intervention (Bandura, 1989).
7he positive situations which e[ert bene¿cial action and
strengthen the immune system do not end here. The sense that
one controls a situation, which indicates that he has the certainty that he can handle the regulatory mechanisms involved
in relationships or communications, is a basic parameter in the
reinforcement of the immune system (Sieber, 1992 and Kohen, 1989, also Zautra, Okun, Roth & Emmanual, 1989).
That is the secret of the dynamic and super-active people
who succeed to survive remaining powerful in the jungle of
stressogenic factors we all undergo daily. Usually, such people
present enormous persistence and patience in the effort to
achieve their objectives, since as scienti¿c research has conveyed, individuals with perseverance in goal pursuing coupled
with creativity and patience toward others, present a positive and potent condition of their immune system (Solomon,
1988).
Viewing the entire phenomenon as a learning process, one
becomes optimistic that, since “whatever is learned can be unlearned´, one can reframe, renew and update knowledge by
modifying its cognitive edi¿ce which consequently ceases the
dysfunctions and cure the illness that had ensued through the
same mechanism.
Since the whole process is nothing other than the process
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Biofeedback coupled with stress management techniques
tones down the actiYit\ of the s\mpathetic s\stem and in parallel supports the counterbalancing paras\mpathetic actiYit\
thus brings about as an end result the bene¿cial desensiti]ation from stressors and signi¿cant immune enhancement and
ultimately, a sense of wellbeing and prosperity in your organism .iecolt-*lasser,   and )aw]y   

followed in biofeedback interventions, you should be optimistic
on the positive outcome of your problems with a similar nature. The techniques for positive thinking and creative positive
energy are not in the least negligible, given the immune-repressive action conveyed by negative thinking or the adoption
of negative energy. Positive attitude techniques represent the
preparatory phase of any organi]ed, responsible and scienti¿c
application of biofeedback.
Besides, nowadays the techniques involved in positive thinking and positive energy form a large part of psychoimmunology¶s gnostic ¿eld. $ll these parameters, directly or indirectly
inÀuenced from the activity of the autonomic nervous system,
can be controlled via biofeedback application. Biofeedback, by
modulating and balancing the autonomic nervous system, in
combination with desensitization from stressors, provides for
the organism an improved balance and safety conditions.
With the adjunct of biofeedback techniques you can enrich
your cognitive edi¿ce with new learned cognitive elements,
which enable you to reproduce and preserves a feeling of safety, bearing a strong and proven bene¿cial impact upon your
immune system ef¿ciency, with all its positive consequences.
Therefore, insomuch as the repressive effect of stress upon
the immune system is intense, equally intense should be your
efforts for self-regulation and desensitization from the stressors.
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Chapter 12

Stress and work

&RQYLFWLRQVDERXWZRUN
Workplace stress as a social phenomenon
7KH¿UVWV\PSWRPVRIFKURQLFMREVWUHVV

Are we sinking? Are we aware of it?
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&RQYLFWLRQVDERXWZRUN
Job counseling and profession orientation constitute basic
subjects in primary education and junior-high students learn
early on to seek for their future professional occupation among
the most lucrative, enjoyable and less laborious jobs.
Man spends the most important and productive part of his
life working. However, quite often, the employee or self-employed views this job as a chore or drudgery, a necessity associated with feelings of repression or displeasure.

0RGHUQVRFLHWLHVKDYHLQYHVWHGRFFXSDWLRQVZLWKGHJUDGLQJ
QRWLRQVZKLFKFKDUDFWHUL]HWKH³LJQRUDQW´VLQFHWKHFRQYLFWLRQWKDW³RQO\VODYHVDQGFORFNVZRUN´JDLQVVWHDG\JURXQG
DQGLVFRQVROLGDWHGHVSHFLDOO\DPRQJ\RXQJSHRSOH
7KLVSDUWLFXODUYLHZSRLQWEHDUVQRVSHFLDOVLJQL¿FDQFHDQG
could perhaps be regarded as a joke, if it did not sneak in
VXEFRQVFLRXVO\ DQG GHYLRXVO\ DV FRJQLWLYH PDWHULDO DQG ¿UP
conviction in some individuals, leading them to embrace from
youth, a strongly negative psychoemotional attitude against
an occupation, considering themselves as ignorant or slaves
when working.

6XFKFRQYLFWLRQVDUHWUHPHQGRXVO\KDUPIXODQGFDQSURYH
GHYDVWDWLQJIRUWKHKXPDQRUJDQLVPJLYHQWKDWDQHJDWLYHDWWLWXGHWRZDUGVRQH¶VMREVWUHWFKHVWRWKHSRLQWRIDEKRUUHQFH
RU DYHUVLRQ WUDQVIRUPV WKH ZRUNSODFH LQWR D PXOWLVWUHVVIXO
HQYLURQPHQWLQZKLFKWKHLPPXQHV\VWHPDVZHOODVWKHUHVW
RIWKHIXQFWLRQVRIWKHHPSOR\HH¶VRUJDQLVPUHPDLQLQYDULDEO\
XQGHUVXSSUHVVLRQ
7KHWUHQGWR¿QGD³VQXJSRVWLQSXEOLFVHUYLFH´SUHYDLOV
in contemporary societies, partly depicting the hidden power within the aforementioned viewpoints on occupation. It
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easily follows that such negative attitudes toward work is
greatly imputed to the opportunistic and circumstantial way
the individual associates to the job, disregarding his natural, intellectual and psychic capabilities. The social system
RI VXSSO\ DQG GHPDQG LQ WKH ZRUN¿HOG LV UHVSRQVLEOH IRU
shaping the job market and also the way in which every
employee is connected with it. The relation of the individual
with work should virtually form a source of creativity, joy and
satisfaction.
Various public opinion poles conducted in developed societies reveal that 60-80% of the employees resent their job
for diverse reasons and their workplace is experienced as a
strongly stressogenic environment. The impact on modern
societies populations is dramatic, imposing on public health
a direct threat for collapse.
Unless current educational systems promptly attend to
UHIUDPHWKHFRJQLWLYHHGL¿FHSDUWLFXODUO\WKDWRI\RXQJSHRple, with respect to work, enabling employees to change
their mentality toward their job, the forthcoming social cost
society will have to meet will be unbearable.
7KLVPD\VRXQGOLNHDVFLHQFH¿FWLRQVFHQDULREXWLPDJine how our world will seem if job stress stretches its tentacles even further, paralyzing the working potential of the
SODQHW RQ DFFRXQW RI WKLV ³DXWR VHOI LPPXQH´ UHMHFWLRQ RI
work from the working force.
In the event that malicious extraterrestrials really existed,
they would not need to start wars with special super-weapRQVWRZLSHXVRIIWKHSODQHW,WZRXOGVXI¿FHWRFRQVROLGDWH
in the cognitive database of younger generations even stronger negative convictions towards work, given that deprived
of working, no social system, at least of a contemporary
form, can survive. Employees would seem to self-imprison
themselves in the most torturing and self-destructive prison
FDOOHG ³ZRUN´ WKXV GHVWUR\LQJ WKHLU RUJDQLVP DQG FRQVHquently the entire social system because of their anti-work
mentality and extreme convictions, subliminally introjected
to them by some extraterrestrial devious enemy.
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2SSRVLQJO\LWLVQDWXUDOWRH[SHULHQFHKDSSLQHVVWKURXJK
\RXU SURIHVVLRQ DQG WKH IXOO VSHFWUXP RI SRVLWLYH HPRWLRQV
HPDQDWLQJIURPVHHLQJ\RXUZRUNWKULYHDQGIURPWKHSRVLWLYH
H[SUHVVLRQRI\RXUFUHDWLYLW\

Workplace stress as a social phenomenon

7RGD\LQLQGXVWULDOO\GHYHORSHGFRXQWULHVMREVWUHVVWDNHV
WKHOHDGLQWKHOLVWRIPHGLFDOSUREOHPV

Although experts have rung the alarm bell since 1980, the
SUREOHPNHHSVLQÀDWLQJLQGLFDWLQJWKDWDVRI\HWQRVXEVWDQtial measures have been taken to address this issue. Nevertheless, progressive private initiative leads big corporations
to resort to the services of biofeedback training programs
for their employees and administrative personnel, aiming at
controlling workplace stress and limiting its negative implications.

1RUWKZHVWHUQ1DWLRQDO/LIH,QVXUDQFH&RPSDQ\FRQGXFWHG
D VWDWLVWLFDO VXUYH\ ZKLFK FRQYH\HG WKDW  RI 86$ ZRUNIRUFH HPSOR\HHV YLHZ WKHLU ZRUN DV ³YHU\ RU WUHPHQGRXVO\
VWUHVVIXO´
2QH TXDUWHU RI HPSOR\HHV GHHP WKHLU ZRUN DV WKH PRVW
VWUHVVLQJIDFWRULQWKHLUOLIH
The American Institute made a relevant research concerning the family and job and reported that 26% of working people
feel that often, or very often, they experience intense stress at
the worksite.
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A Yale University research team, in a similar research, corURERUDWHVWKHVH¿QGLQJVDQGUHSRUWVWKDWRISHRSOHIHHO
very stressed at work. St.Paul Fire and Marine Insurance Co.
also carried out a similar survey which pointed out that job
stress is implicated in the majority of the health problems employees face.

*RYHUQPHQW VRXUFHV LQ *UHDW %ULWDLQ HVWLPDWH WKDW IRUW\
PLOOLRQZRUNLQJGD\VDUHORVWDQQXDOO\GXHWRKHDOWKSUREOHPV
VROHO\DFFRXQWDEOHWRMREVWUHVV
The federal ministry of employment in Australia assessed
the damages caused from work stress to an approximate
thirty million dollars per year based on a statistical survey
conducted in 1994.
In the USA, more than half of the 550 millions working
days are lost due to illnesses of the working potential imputed
to job stress.

*LYLQJ D GHVFULSWLYH GH¿QLWLRQ ZH FRXOG FKDUDFWHUL]H ³MRE
VWUHVV´ DV WKH FRUUXSWLYH RU PDOLJQ VRPDWLF DQG SV\FKRHPRWLRQDOUHVSRQVHWKHZRUNLQJLQGLYLGXDOSUHVHQWVZKHQLWVUHODWLRQZLWKLWVZRUNEHFRPHVDVWUHVVRURUZKHQWKHLQGLYLGXDO¶V
H[SHFWDWLRQVIURPLWVMREGRQRWPDWFKLWVDELOLWLHVUHVRXUFHIXOQHVVDQGQHHGVZKLFKDUHGLFWDWHGDOZD\VE\WKHVXEMHFWLYH
MXGJPHQWRIWKHSHUVRQ
This means that job stress is related to incompatibility and
lack of homeostasy between the working man and his work.
7KHEURDGHUWHUP³ZRUN´DOVRHQFRPSDVVHVVWKHUHODWLRQVKLS
between the employee and the employer.
It is obvious that workplace stress is a disease of the developed, especially industrial, societies, where the needs and
demands of the working people keep pace with the modern
life style which patronizes less, and at the same time demands
more productive work.
Under-developed societies can not afford the luxury to dis-
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sociate work from survival; other needs predominate and the
working person has neither the time nor the psychoemotional
luxury to experience job stress, since the prevalent stress is
VXUYLYDOVWUHVV7KHUHIRUH³MREVWUHVV´LVFOHDUO\DSKHQRPHQRQ
and malady observed in prosperous and advanced societies
which have solved the everyday, bread-winning problems and
create different needs imposed by different circumstances.
Of course, the example mentioned above apply to dependant employment and not to private or independent employment, in which stress is further augmented supplemented by
competition stress, a factor strictly referring to the employer
and not to the employees.
We should distinguish the notion of job stress from that of
challenge.
Challenge, mobilizes you bodily and psychologically to gain
new skills, to learn new things and to make progress in your
ZRUNGH¿QLWHO\XQGHUJRLQJVRPHQHFHVVDU\KRZHYHUWUDQVLtional and creative form of stress. Once you respond to a chalOHQJH \RX H[SHULHQFH IHHOLQJV RI WUDQTXLOLW\ DQG IXO¿OOPHQW
That’s why challenge is considered as a most important parameter promoting healthy, pleasant and productive work.
What may ensue from job stress is almost self-evident, all
the more when one knows the repercussions that chronic and
daily stress bear upon man’s somatic and psychoemotional
organ.
The primary and greater risk involves injuries, particularly
in industrial units, where workers handle large and complex
pieces of machinery.

Stress at the workplace triggers a line of reactions in the
RUJDQLVP ZKLFK ©¿UHV WKH DODUPª DQG UHVSRQGV E\ UHJXODWLQJLWVYDULRXVSV\FKRVRPDWLFSDUDPHWHUVLQSUHSDUDWLRQIRU
¿JKWRUÀLJKW7KHQHUYRXVV\VWHPLVEURXJKWLQWRDVWDWHRI
RYHUDURXVDO$GUHQDOLQHDQGRWKHUKRUPRQHVDUHVHFUHWHGWR
UHQGHU VHQVHV PRUH DFXWH WKH SXOVH VSHHGV XS UHVSLUDWLRQ
DFFHOHUDWHV DQG PXVFOHV FRQWUDFW JUDGXDOO\ DFFXPXODWLQJ
WHQVLRQ
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This response, as has been repeatedly mentioned, has useIXOQHVVDQGVLJQL¿FDQFHZKHQRFFXULQJWRZDUGUHDOWKUHDWVDQG
for short time intervals and subsequently, as soon as the real
danger passes when relaxation in the organism is restored.
It constitutes a typical response, bearing the same features
and having almost identical parameters for all people. When
it takes place circumstantially, even if instigated from imaginary threats originating in erroneous mental associations, no
particular problems emerge, provided it doesn’t last for long.
However, when the working individual remains steadily in a
full time job in constant sympathetikotony [sympathetic overarousal] evidently considerable attritions are induced in its organism and biological functions, consequently leading him to
face, sooner or later, serious health problems.

7KH¿UVWV\PSWRPV
RIFKURQLFMREVWUHVV
³:K\DP,VRWLUHGDOOWKHWLPH"´
³:K\GRHVP\PHPRU\IDLOPH"´
³:K\LVP\VH[XDOSHUIRUPDQFHQRWOLNHLWXVHGWREH"´
³:K\KDYH,ORVWP\LQWHUHVWV"´
³:KDWKDVFRPHRYHUPHDQGZK\DP,VRPLVHUDEOHDQG
LQWURYHUWHG"´
These are some commonly asked questions in stressed,
modern working people of industrial societies. The statistics
are relentless. An impressive 80% of all visits made to doctors
in primary health care services are accountable to symptoms
or diseases originating in stress.
If attention and solutions are not provided to these problems, then stress implications expand and entrench into deeper levels, causing more serious problems such as: cardiovascular disorders with paroxysmal high blood pressure, ischemic
cardiac disease, heart stroke, brain stroke, diseases of the
muscle-skeletal system, and melancholy which may lead to
depression, suicide and cancer, chronic non-healing ulcers
and a spectrum of health problems issuing from chronic stress
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related and immune system repression.

7KHPRVWRUGLQDU\DQGSULPDU\DLOPHQWVLQGLFDWLQJWKHH[LVWHQFHRIMREVWUHVVDUHWKHIROORZLQJ
'LI¿FXOW\LQWKLQNLQJ
Slow association of ideas
0HPRU\ODSVHVIRUUHFHQWHYHQWV
,QDELOLW\IRUUHOD[DWLRQDQGHTXDQLPLW\
,QFUHDVHGDQGXQFRQWUROOHGLUULWDELOLW\
2YHUVHQVLWLYLW\WRQRLVHVDQGVWURQJOLJKW
$W\SLFDOPLJUDWLQJFKHVWSDLQV
+LJKEORRGSUHVVXUH
%XOLPLDRUDQRUH[LFGLVSRVLWLRQ
'LIIXVHIHHOLQJRIPDODLVHLQVWRPDFKDQGDEGRPHQ
Insomnia
3DUR[\VPDOWDFK\FDUGLDRUDUUK\WKPLD
6XSHU¿FLDOLUUHJXODUDQGXQVWDEOHUHVSLUDWLRQ
7HQVLRQKHDGDFKHVPXVFXODUWHQVLRQPDLQO\LQVKRXOGHUV
QHFNDQGORZHUEDFNDUHD
)UHTXHQWUHFXUUHQWFROGVDQGYDULRXVLQIHFWLRQV
(ORQJDWLRQRIKHDOLQJWLPHUHTXLUHGIRUDEUDVLRQRU
VPDOOZRXQGV

When a person enters a state of stress, his body releases
endorphins which difuse his thoughts and emotions.
The employees who feel insecurity and stress at their
worksite environment and live in a continuous defensive state
experience a mental dullness which is portrayed on their expressionless faces, in a total lack of enthusiasm and also in
the frigid and fruitless relationship between employees and
employers.
This situation drives the employees to further isolation,
which is a sign foreboding the advent of repercussions on
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WKH EXVLQHVV DV ZHOO 0RUH GHIHFWLYH SURGXFWV DW WKH ¿QDO
VFUHHQLQJXQ¿WIRUWKHPDUNHWPRUHGLVSOHDVHGFOLHQWVIURP
the offered services, more expenses to cover work accidents,
more lost work hours, and heavier insurance and health care
costs.
At an executive level, where skills are demanded for decision making and innovative initiatives, the aforementioned
disorganizing factors lead to thinking inactivity, errors increase, non-exploitation of opportunities and accidents occur
with adverse consequences either for the stressed individual
or others.
+RZHYHUSRRUFUHDWLYLW\RUDOLPLWHGÀRZRIIUHVKLGHDVLV
incompatible for executives with a position in the business and
incommensurate to both their paychecks and the demands of
their employers, consequently, another vicious cycle is initiated. Innovations and pioneering ideas certainly constitute
the most empowering characteristics any succesful business
should incorporate to win the competition game.
8QGHUWKHSUHVVXUHRIVWUHVVRXUWKLQNLQJDELOLW\LVVLJQL¿cantly restricted, a fact obstructing higher executives to adopt
divergent thought patterns which form the basis of creativity.
We call divergent thought the individual’s ability to combine
distant ideas or situations. Divergent thought requires a clear
mind as well as psychoemotional balance, important elePHQWVRIZKDWZHFDOO³WKLQNLQJLQDQXQRUGLQDU\ZD\´:KHQ
\RXH[SHULHQFHVWUHVV\RXUSHUFHSWLRQLVFRQ¿QHGRQO\WRWKH
obvious and conspicuous combinations of different ideas. In
this event, chronic stress entraps two of your most remarkable characteristics, namely your creativity and innovative
ability.
Many organizations and corporations assign to institutions
specializing in carrying out interest surveys, the drawing-up
of assessment reports regarding the annual business costs
accountable to job stress.
A study conducted in 1990 by Princeton reported that the
health costs spent per year by middle size companies equal
RIWKHLUSRVWWD[DWLRQSUR¿WV*LYHQWKDWODWHVWUHVHDUFK
points out job stress as the primary cause liable for 60% up to
90% of personnel health problems, the stakes are too high for
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companies or organizations and leave no room to disregard
the implications this phenomenon bears on their budgets.
A research of the American Journal of Health Promotion
marked that employees experiencing stress at the worksite
are two times more likely to be absent from work for more
WKDQ¿YHWLPHVSHU\HDU
Controversies exploding between employers and employees and frequent job quitting, in conjunction with bad intrapersonnel relationships are important factors negatively affecting the company.
Occupational accidents due to workplace stress belong in
another vast chapter which primarily affects the worker who
risks his physical integrity or even his life and secondarily the
company as well.
Stress decreases attention and increases tiredness or distress, slows judgment and the eventual psychic boredom or
indifference towards safety regulations which may prove fatal.
Workers who report high worksite stress, according to valid
studies, are 30% more likely to cause accidents than workers
who present low stress levels. However, since the insurance
FRPSDQLHVDUHDOVRDZDUHRIWKHVH¿JXUHVLQVXUDQFHSODQV
designed for workers whose basic problem is job stress have
doubled the costs, according to a research published in Harvard Business Review.
Another survey in Harvard Business Review, referring
to one-hundred large corporations, indicated 5% reduction
LQFXVWRPHU¿JXUHVFXVWRPHUVZKRZHUHGLVSOHDVHGGXHWR
poor services provided by stressed or bad-tempered employHHVZKLFKLVGLUHFWO\WUDQVODWHGLQWRJURVVSUR¿WORVVHVUDQJing from 7% to 10%.
Nevertheless, the loss of intellectual capital appears to
have even greater gravity and leads a company to serious
¿QDQFLDOEORZVLILWDYRLGVLQWDNLQJWKHDSSURSULDWHPHDVXUHV
and avoids training its employees in methods dealing with job
stress reduction and stress control in general.
0HQWDORULQWHOOHFWXDOFDSLWDOLVFRQVLGHUHGWKH³NQRZKRZ´
coupled with the cognizance of the particularities, budding or
incubated innovations in our occupation.
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7KHH[SHUWVLQEXVLQHVVDGPLQLVWUDWLRQ¿UPO\EHOLHYHWKDW
LQWKHVWFHQWXU\WKHPRVWFRPSHWLWLYHDQGSUR¿WDEOHEXVLQHVVHVZLOOEHWKHRQHVKDYLQJWKHEHVWDQGODUJHVWVKDUHRI
PHQWDO FDSLWDO 8QIRUWXQDWHO\ KRZHYHU MRE VWUHVV GHVWUR\V
PHQWDOFDSLWDO

:KHQWKHKXPDQEUDLQIXQFWLRQVXQGHUWKHLQÀXHQFHRILQWHQVH VWUHVV LW WKLQNV LQ QDUURZ PLQGHG VXSHU¿FLDO DQG VLPplistic terms, omitting to take into account the full scope of parameters involved in the issue under consideration. Intuition,
clairvoyance and creative thought are rendered inactive. The
mental assets shrink and the lack of fresh ideas, novelties and
competitive products drive the business in stagnation and decline.
However, the sad news does not end at this point. The latest research in the workplace document that violence among
workers, particularly in large industrial blocks of heavy and unhealthy employment, is on the rise, along with drug, alcohol
and nicotine abuse.

$UHZHVLQNLQJ"ǹUHZHDZDUHRILW"
The American Institute of Stress announces :

,QWKH86$ELOOLRQGROODUVDUHDQQXDOO\ORVWRQDFFRXQW
RIZRUNVWUHVVUHODWHGVLWXDWLRQVVXFKDVDEVHQFHIURPZRUN
DFFLGHQWVSHUVRQQHOUHSODFHPHQWDQGLQVXUDQFHFRVWV$PHULFDQ6WDWLVWLFDO$VVRFLDWLRQ
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Stress is largely associated with the major, most widespread of death causes, including heart strokes, cancer, lung
disorders, liver cirrhosis, accidents and suicides.
An average of one million workers in USA are absent
on any given day largely due to job stress related disorders.
60% of all absences from work are accredited to problems related to job stress.
The percentage of workers who reply in questionQDLUHV WKDW DUH IHHOLQJ ³YHU\ VWUHVVHG DW ZRUN´ GRXEOHG LQ
1985-1990.
Approximately half the workers in the USA suffer
symptoms of general fatigue caused by job stress.
The costs entailed in job stress are estimated up to
500 billion dollars per year in the USA.
Insurance costs for workers regarding health problems with stress related origins have sky-rocketed the last
years. In California alone, employers paid one billion dollars
in one year for relevant claims.

RIVWDIIUHSODFHPHQWVLQFRPSDQLHVDUHDFFRXQWDEOHWR
MREVWUHVV7KHSXUFKDVHRIVHUYLFHVSURJUDPVDQGSURGXFWV
WR DGGUHVV ZRUNSODFH VWUHVV VRDUHG IURP  ELOOLRQ GROODUV
LQWRELOOLRQLQ+ROGLQJDQRXWVWDQGLQJSODFH
DPRQJWKHVHDUHELRIHHGEDFNVHUYLFHV
The Xerox Corporation assesses that the cost for substituting one high-rank executive ranges between 1 and 1.5
million dollars.
In the USA, homicides during the work day is the second major cause of violent death on the worksite for men and
WKH¿UVWFDXVHIRUZRPHQ
In the following chart the professions presenting stress
are cited with scores higher than 6 in an evaluation scale of
1-10, compiled and announced by the Institute of Sciences
and Technology of Illinois.
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3URIHVVLRQVSUHVHQWLQJKLJKVFRUHVRIZRUNVWUHVV
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This dismal data imposing a direct threat on the hypostasis of mostly big companies engaging numerous employees,
has been studied by expert psychologists, sociologists, environmentalists, communication specialists and economists
in quest of applicable solutions.
Today several techniques are put into practice, aiming at
diminishing job stress according to the suggestions of the
above connoisseurs.
In many countries a morning exercise programs for their
working potential is applied, a movement that started in Ja-
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SDQ DQG ZDV ZLGHO\ DSSOLHG LQ *HUPDQ\ )UDQFH DQG WKH
USA. Many corporations have embraced a long mid-day
break, with snacks and table games, even including billiard
or table-soccer, bright ling etc.
Yet other corporations select reward programs offering
¿QDQFLDORURWKHUIRUPVRIERQXVWRPRWLYDWHWKHLUHPSOR\ees to eliminate absence from the job, with indeed remarkDEO\ ORZHU FRVWV WKDQ WKRVH GXH WR MRE VWUHVV %HQH¿WV IRU
the family, such as free camping or with reduced fees for
the employees children, free school bags, free tutoring in
foreign languages etc, are largely implemented to counterbalance job stress, making work more attractive and desirable.
'XULQJWKHSDVW¿YH\HDUVDFRQWHPSRUDU\WUHQGVSUHDGing to large industries is to paint interior walls with bright,
appealing colours, install better lighting and place music
speakers at the worksite to play the music or commentary
of a popular local radio station.
In certain cases, programs offering presents, pecuniary
RURWKHUWRWKRVHZKRGLVFRYHURUFRUUHFWDÀDZRURYHUVLJKW
in the production line of a product.
Another frequently observed phenomenon is that of parties or festivities organized by companies, inviting personnel families and giving gifts, so as to break the monotonous
job atmosphere and allow employees to get to know each
other better and bond.
Similarly is the recompense system offering group trips,
usually to exotic destinations, as a reward to the employees
who were not absent from work or who proved more productive. Business discount cards form the latest measures
giving the employee the opportunity to shop with special rebates which increase in value according to the employee’s
consistency and effectiveness at work.
Statistics convey that such measures truly bring positive
UHVXOWV FKLHÀ\ E\ HOLPLQDWLQJ WKH XQVDWLV¿HG IHHOLQJ H[SHrienced by workers. The magical power of a gift, no matter
KRZVPDOORULQVLJQL¿FDQWLWPD\VHHPSOD\VDQHQRUPRXV
part in mobilizing the employees, bearing virtually minimal
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cost for the enterprise.
Nevertheless, despite the positive results emerging from
WKH DSSOLFDWLRQ RI VLPLODU PHDVXUHV WKH ¿QDO RXWFRPH IDU
abstains from the desirable or expected.
This happens because the psychoemotional anchors
NHHSLQJ D SHUVRQ DWWDFKHG WRZDUG WKH FRQFHSW RI ³ZRUN´
have not been cut. The beliefs the employees have has not
really been changed, however their negative effect is counWHUEDODQFHG WR VRPH H[WHQW EXW GH¿QLWHO\ QRW WR WKH JRDO
expected. The anchors are still fastened, but the rope has
slackened a little allowing the psychoemotional organ of the
HPSOR\HHWRFKDQJHDYLVXDO¿HOGPDNLQJWKLQJVVOLJKWO\EHWter.
The substantial need to bring changes of an internal nature in the relationship of the working individual with its job
remains stagnant and has to be faced.

%LRIHHGEDFN LV UHJDUGHG DV RQH RI WKH FKLHI ZD\V WR DGGUHVV MRE VWUHVV JLYHQ WKDW YLD WKH ELRIHHGEDFN SURFHVV WKH
ZRUNLQJLQGLYLGXDO


UHFRJQL]HVWKHKD]DUGVFUHDWHGE\MREVWUHVV
and avoids it
DGRSWVDPRUHKRPHRVWDWLFDWWLWXGHLQUHODWLRQWR
his workplace
 UHDOL]HVDQGLGHQWL¿HVKLVDELOLWLHV
 FRPSUHKHQGVWKHSRVVLELOLW\WRSHUIRUPHI¿FLHQWO\LQ
WKHVSHFL¿FMREDQGWKHHQVXLQJSHUVRQDOEHQH¿WV
 FKDQJHVKLVDWWLWXGHWRZDUGVZRUN

FRQVHTXHQWO\
SHUVRQDOO\EHQH¿WVIURPDYRLGLQJMREVWUHVV
LPSURYHVWKHUHODWLRQVKLSZLWKKLVHPSOR\HUV
gains respect in his workplace and his ideas are
recognized gains prestige and enhances his social
image
8OWLPDWHO\YLDELRIHHGEDFNGHVHQVLWL]HVKLPIURP 
ZRUNVWUHVV DQGVDIHO\KDQGOHVLW

283

BIOFEEDBACK

The proper occupational guidance in young people will
also play an important role, basing future profession selection on the individual abilities, aptitudes and intrinsic talents
of each person. This is the direction in which scientists of
YDULRXVVFLHQWL¿F¿HOGVDUHZRUNLQJWRZDUGV
This steers a course driving primarily to the well-being
and homeostasis of the individual in the worksite, and secRQGDULO\ DSSHDOLQJ ¿QDQFLDOO\ WR WKH HPSOR\HUV 'RHV LW
VRXQG OLNH VFLHQFH ¿FWLRQ DJDLQ WR KRSH WKDW WUDGH XQLRQLVWVRIYDULRXVZRUN¿HOGVZLOOYHQWXUHWRVHHNVROXWLRQVIRU
the problem called job stress, originating in the best interHVWRIZRUNHUVZKLFKZLOOQRQHWKHOHVVHFRQRPL]H¿QDQFLDO
resources for the business as well, thus entitling them to a
ULJKWIXOFODLPDVLJQL¿FDQWVKDUHRIWKHVHVDYLQJV"
Would there be employers who would decline such a service offered from their employees, even if he were morally
FRPSHOOHGWRIDLUO\UHZDUGWKHPZLWKKDOIRIWKHSUR¿WVHQVXLQJIURPVXFKLQLWLDWLYHV"
Trade unionists experiment, primarily to the avail of the
union members.
Equally essential is the intervention each country ought
to undertake in order to shape more rationally the work market for the purpose of becoming more homeostatic for its citizens, protecting society members from falling ill on account
of their relationship to work and preventing the blow to the
¿QDQFLDOV\VWHP%\VXFKPHDQVWKHVRFLHW\ZRUNSRWHQWLDO
ZRXOGHQMR\EHWWHUKHDOWKDQGEHQH¿WIURPVRFLDORIIHUVLQ
connection to a prevention and reward program, drawn from
the funds saved and recycled to them.

/DUJH FRQWHPSRUDU\ FRUSRUDWLRQV DGRSW ELRIHHGEDFN LQ
RUGHU WR DGGUHVV MRE VWUHVV DQG LQ VXFFHVVLRQ UHZDUG WKHLU
HPSOR\HHV ZLWK D SRUWLRQ RI WKH HQVXLQJ SUR¿WV 7KLV ZD\
HYHU\ERG\ LV FRQWHQW DQG JDLQV 7KH ZRUNHUV DUH HVSHFLDOO\
PXOWLEHQH¿WHG IURP XSJUDGLQJ WKHLU OLYLQJ VWDQGDUGV IURP
IRUWLI\LQJWKHLUKHDOWKWKURXJKELRIHHGEDFNDQGIURPWKHDGGLWLRQDOLQFRPHZKLFKDFWLYHO\FRQWULEXWHVLQWRIXUWKHUUHGXFWLRQRIMREVWUHVV
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Theories on speed reading
6peed reading is a desired asseW Ior Whe PaMoriW\ oI FonWePporar\ peopOe Zho deaO daiO\ ZiWh Oarge aPoXnWs oI inIormation that needs to be processed. The frenzied information
prodXction rh\thm in aOO sectors driYes modern man toZard
eYer\da\ stress Zhich stems from the feeOing that he can¶t
Neep Xp Zith progress becaXse he faOOs bacN in information
sXppO\ meaning he is short of the time reTXired to get the Xpdated information he needs.
The dilemma whether the human brain is capable or not
of meeting such demands has been long resolved. The
mind’s computer remains unexploited because our “scanner”, namely our eyes and the “graphics card”, that is our
vocal cords, are too slow. Therefore, although our inherent
“processor”, that is our brain, operates rapidly, nevertheless
it is slowed down waiting for the other two parts which are
very slow. In succession, we will see how biofeedback upgrades our electronic system by turning both the “scanner”
and “graphics card” faster, thus providing solutions to the
issue of speed reading and learning.
The story of speed reading starts back around 1940 with
the invention of the tachyscope, a device that projects images or texts on screen for minuscule time fractions, for
example for one-¿fth of a second. $t that time, scientists
discovered that the faster the pictures or texts succeeded
each other the more the participants in the experiment could
recall. It seemed as if eyes played the role of photographic
instruments. In this way, speed reading came onto the hori]on. In 190, the ¿rst portable apparatus was made that
could be used as a tool for the development of speed reading.
In 1958 Evelyn Wood, actively engaged in previous years
with this issue, came up with a novel method. Her discovery was completely accidental, when she found out that she
read faster when following her ¿nger strolling on the text.
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E.Wood studied all the current methods for speed reading
and initiated her own method naming it Reading Dynamics.
Numerous methods on speed reading have been introduced since that time taught through seminars and books.
Several such methods are on the market such as Photoreading   0ega-speedreading   $lpha-netics  .
Books and seminars on speed reading describe a variety of
techniques enhancing the reading speed and helping the
person to maintain its conceivability within acceptable limits. $ssorted techniques are employed and usually the trainees are given instructions similar with the following:
-read words in a faster pace
-read pages vertically downwards
-keep diaphragmatic breathing while reading
-avoid food rich in carbohydrates
-hear familiar pleasant sounds when reading
-read each line synchronizing the pace with that of a metronome
-use an S shaped guide on the pages and read the text
alongside (Buzan 2000).
Other methods focus more on different parameters. In
Scheele’s method (1998) the results are obtained by reaching alpha and theta brain waves, training in relaxation and
Zen techniques. Some seminars and books on speed reading encompass a selection of study techniques.
Other researchers reached the conclusion that speed
reading represents a selective reading method consisting in
the assimilation of many words or phrases with few glimpses or by means of fast text scanning. When practicing the
method, the reading pace accelerates while the reader tries
simultaneously to comprehend as much as possible from
the text. 7his method proves more ef¿cient when the text
contains concepts already familiar to the reader. But does
not yield much bene¿t when the text encountered for the
¿rst time requires in depth comprehension or includes unknown notions. Quite naturally, of course, since it resembles
hearing an analysis of advanced mathematics from which
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you understand zero, it sounds like a foreign language with
unknown sound symbols and thus unkown notions.
The programs and books on the market for speed reading help, mainly, to develop the skill of moving fast through
texts, rather than enabling the person to comprehend in
depth or incorporate texts in his memory. Consequently,
while by such methods the reading speed is raised, comprehensibility and assimilation capacity signi¿cantly decrease,
indeed drop lower than 50% as compared to ordinary reading where conceivability ranges around 65-75%.

Theories on speed learning

7KHKXPDQEUDLQSRVVHVVHVHQRUPRXVFDSDELOLWLHVZKLFK
FXUUHQWO\UHPDLQXQH[SORLWHGWRDJUHDWH[WHQW(DFKSHUVRQ
IROORZVDOHDUQLQJSDWWHUQKHGHHPVQDWXUDOIRUKLPVHOIGHULYHGIURPKLVFRQWDFWZLWKVRFLHW\DQGKLVH[SHULHQFH+RZHYHU SURPLQHQW H[SHUWV KDYH DOWHUHG RXU YLHZV FRQFHUQLQJ
PDQ¶VLQWULQVLFOHDUQLQJDELOLWLHV7KH\KDYHUHDFKHGWKHFRQFOXVLRQWKDWZHXVHMXVWRIRXUEUDLQIDFXOWLHVZKHUHDV
WKHUHVWUHPDLQVXQXVHG

F.Tilny, a leading specialist in brain studies in France, believes that we will in the future be able to develop voluntarily
brain centers that will enable us to use powers unimaginable
today.
G.Bruner of Harvard University, notes: “We are just starting to suspect the extent of human trainability, man’s ability for perfection. Never in the past have we engaged in this
subject”.
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J.Schwartz, a psychophysics expert refers: “The potential
of man is so vast that it becomes practically inconceivable”.
Scienti¿c references to the scope anG maJnitXGe of oXr
faculties are lengthy. However, a large percentage of people,
guided by acquired mental structures which require from the
individual to present himself as weak and helpless in order to
draw from others attention and support, project strong skepticism regarding the learning abilities of man.
They argue that “Super-learning must be a form of self-deception. It must be silliness”. “History teaches us that man’s
abilities have never changed”. Logic erects yet another barrier, formulated as follows: “It may be applicable for others
but it could never work for me. I have never managed in my
life to learn the quick and easy way, why will I succeed now?”
or “I am already learning fast enough, so how much more can
I improve?”
Several thousands of people have successfully displayed
remarkable memory reserves.

7KHEHVWZD\WRGHFLGHZKHWKHU\RXFDQSHUVRQDOO\EHQH¿W
IURPVSHHGUHDGLQJDQGVSHHGOHDUQLQJLVE\WU\LQJLW

Many skeptics, such as members of inspection committees in Bulgaria investigated if projects for speed learning are
utopical, and personally ascertained that this particular type
of training is indeed ef¿cient.
$ll the above mentioned methods have more or less positive results, however it is evident that they are individualized
depending on the idiosyncrasy, character and learning models of each person. Therefore, it was not feasible to be massively applied so as to breed widely positive results. However, it must be stressed that thousands of people managed
to overcome or solve their learning dif¿culties and caught up
with progress relying on these methods.
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The biofeedback model
%LRIHHGEDFN LV E\ IDU WKH PRVW HIIHFWLYH PHWKRG WKURXJK
ZKLFKPDQFDQDFFRPSOLVKVSHHGOHDUQLQJ6SHHGOHDUQLQJLV
QRWLGHQWLFDOZLWKVSHHGUHDGLQJVLQFHWKHIRUPHULPSOLHVDQG
HQFRPSDVVHVWKHODWWHU)XUWKHUPRUHVSHHGOHDUQLQJDLPVDW
DVVLPLODWLQJDYHU\KLJKSHUFHQWDJHRIWKHLQIRUPDWLRQUHDFKLQJWKHEUDLQ7KLVLQGLFDWHVWKDWVLPSO\VSHHGUHDGLQJGRHV
QRWVXI¿FHLWLVHVVHQWLDOWKDWWKHSHUVRQLQFRUSRUDWHVZKDWKH
KDVUHDGDQGLVFDSDEOHRIUHYRNLQJLWHDVLO\IURPPHPRU\DW
DQ\JLYHQPRPHQW
Biofeedback science, in its few decades of application,
brought a revolution in the educational sector and has overturned many theories predominating about the way man
learns and processes information, human brain perceptibility in various consciousness states and the potential competences of the human mind.

ThiV caSabiliW\ of biofeedback iV chieÀ\ baVed oQ Whe facW
WhaW aV a VcieQWi¿c meWhod iW XWili]eV Ueal aQd obMecWiYe daWa
Zhich aUe fed back b\ Whe biofeedback deYiceV aQd iWV UeVXlWV
aUe comSleWel\ obMecWiYe meaVXUable aQd UeSeaWable JiYeQ
WhaW iW XQfoldV \oXU iQheUeQW caSaciWieV WhoVe \oX SoVVeVV
bXW do QoW Wake adYaQWaJe of aQd doeV QoW eQdeaYoU Wo UaiVe
QeZ oQeV
This means that you can reiterate the process as many
times needed to consolidate it and turn it into an automatic
procedure.
Therefore, training in biofeedback affords you the possibility
to achieve speed reading, ¿rm embedment and facile revocation of the knowledge you acquire.
Biofeedback protocols include three training stages, exploit-
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ing the full array of current science and technology achievements.
1st: Progressive Release of Chronic Accumulated
Muscular Tension
We have already referred to relaxation as one of the fundamental biofeedback tools. This is so because through relaxation you can have genuine contact with yourself. Relaxation
brings about stress control. We are all familiar with the fact that
stress and anxiety compose the two main factors distracting
your attention when you want to study.
When you are mentally working, either in college, university
or school, calmness and desensitization from stressful factors
or stressors is greatly needed in order to study ef¿ciently. (very stressing event or source of anxiety can disarray your attention when studying.
%esides, a signi¿cant parameter bearing negative affect
upon your studying ef¿ciency forms also the time reTuired to
return to the previous balance, the pre-stress state, where your
performance was more satisfactory.
Relaxation diminishes or even completely eliminates the
impact of stress and anxiety upon you when studying. This
connotates that you study in a state of calmness based on
passive attention or spherical attention.
Physiologists, for many years, have asserted that man
remembers easier what he learns in a state of muscular relaxation. If we could exercise on slowing down our heartbeat
while thinking, mental work would be facilitated, claims Barbara Brown and continues in her book “New Mind, New Body”:
“In slower heart rate the mind advances with big steps and
high ef¿ciency. 9oluntary slowing down the heart rate actually relaxes the heart. Usually our heartbeat ranges between
70-80 times per minute. Experts believe that if we could go
down to 60 heartbeats per minute than we would attain better
health and improved mental performance. $lthough numerous
biological data in connection to better learning are known, they
are however not put into practice”.
It would be plausible to think now that you’ve spotted a contradiction. When heart rate slows down, the blood supplies to
the brain also cut down, and the latter gets tired easier. However, speaking in biofeedback terms will clear the issue. When
we talk about voluntary control of the heart rate we mean lower-
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ing the heart rate to optimal level for the performance of the organism to a level indicating that the organism is in a relaxation
state and not in a stressful state, at which the cardiac rhythm
accelerates $nyway, , should emphasi]e that no matter what
happens to the organism, even in the event of the most serious
bleeding, the brain is the last organ to be deprived of its blood
and oxygen supplies.
It follows that there is no danger within reasonable and normal rates that control cardiac pulse so that the organism may
function within relaxation instead of stress levels.

/R]DQRI GLVFRYHUHG \HW DQRWKHU DVSHFW RI WKH ERG\PLQG
UHODWLRQVKLSZKLFKHPHUJHGIURPORQJVWXGLHVRQLQGLYLGXDOV
ZLWKVXSHUQDWXUDORUH[WUDRUGLQDU\FDSDFLWLHVVXFKDV\RJLV
SHRSOHZLWKVXSHUPHPRU\DQGKXPDQ³FRPSXWHUV´7KHPHDVXUHPHQWVUHVXOWLQJIURPGLYHUVHPRQLWRULQJGHYLFHVDI¿UPHG
WKDW ZKHQ WKHVH VXEMHFWV ZHUH DFFRPSOLVKLQJ WKHLU DPD]LQJ
PHQWDO IHDWV WKHLU ERG\ ZDV LQ UHOD[DWLRQ DQG WKH EUDLQ SURGXFHG DOSKD-ZDYHV D IUHTXHQF\ LQGLFDWLQJ UHOD[DWLRQ -
FLUFOHVSHUVHFRQG 7KH\GLGQRWH[HUWDQ\YROXQWDU\SUHVVXUH
RQWKHLUPLQGVWRIXQFWLRQ:KDWHYHUZDVJRLQJRQRFFXUUHG
ZLWKRXWDQ\HIIRUW7KH\ZHUHLQDVWDWHRISDVVLYHRUVSKHULFDO
attention.
That is a paradox, thought Lozanof. Relaxation is connected to very intense mental labor. It is generally accepted
that when a person performs a cumbersome mental task his
pulse and blood pressure raise and his brain waves accelerate to b waves (over 14 circles per minute). This takes place
because too often reading and learning constitute cognitive
stressors, since both processes have been associated from
an early age with feelings of suppression or compulsion.
In this perspective, a relaxation state could be reached in
the body in parallel with maintaining throbbing activity in the
mind, for instance solving math exercises or learning foreign
languages. If someone could keep his body engine running
slowly instead of accelerating speed while his brain works,
he would let the brain function at unimaginable levels. Remember the respective “paradox” REM function displayed
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during sleep. While the mind is super-active, engaged in
experiencing dreams full of action and eyeballs keep incessantly moving, the body remains in total relaxation. If this is
possible during sleep why can it not happen at alert states
as well" $nyway, what is for sure is that while the mind steps
on the gas, the body may slow down, in relaxation.
Here, biofeedback gives the solution, the training with
the electroencephalograph.
2f course, /o]anof was not the ¿rst physician to deal
with relaxation techniTues. 1or was he the ¿rst scientist with
profound knowledge on hypnosis who set his mind to ¿nd a
way that would permit the individual to enMoy the bene¿ts of
hypnosis without having to give up the control of his mind.
The German doctor Giohan Schultz, who was occupied
with the same issue in the 1930s, formulated the theory
of $utogenic Training, an excellent self-control system for
both the body and the mind, extensively applied in medicine and recently used in sports training in (urope, $merica
and $ustralia. Schultz ascertained that genuine relaxation
constitutes an extended consciousness state very different
from that of guided hypnosis. $dditionally, in relaxation you
yourself have the absolute control over the entire process.

7KHUHDVRQZK\LWWDNHV\RXTXLWHVRPHWLPHWRUHDGDWH[W
LV WKDW ZKHWKHU \RX UHDG LW RXW ORXG RU VLOHQWO\ \RXU YRFDO
FRUGV DUH YLEUDWLQJ DQG UHFLWH WKH WH[W HYHQ ZLWKRXW PDNLQJ
a sound.
2nd: Biofeedback speed reading
In order to assimilate a text, the human mind must originally
come in contact with it. It has to read it. Reading is produced
in two ways. Either you read out loud, recite and at the same
time hear the text while reading it, or you read “silently” with your
mouth closed and without speaking.
In either case it takes considerable time to read one page of text.
It is clear that the speed in which the text travels to the brain
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is directly dependant upon the speed the vocal cords respond
to the stimulus. However, vocal cords present a high degree of
sluggishness in comparison to the brain’s capacity for information
intake. For example, the brain is capable of capturing the information cited on a page of text in an almost photographic manner,
in just three seconds, whereas vocal cords need 70 seconds to
read the same page.

7his plainl\ and loJicall\ means that if \oX coXld immoEili]e \oXr Yocal cords Zhile readinJ then the speed \oXr Erain
is capaEle of receiYinJ information coXld Ee Xtili]ed.

Indeed, this is actually the case.

7he aEilit\ to read a te[t ZithoXt recitinJ it Zith \oXr Yocal
cords is obtained through biofeedback training.
Following a speci¿c training course with the electromyograph you can learn to halt vocal cord movement during reading, thus your brain unimpeded gets the information printed on
the page, in an almost photographic manner, like a snapshot
with your eyes.
3rd: Biofeedback increased perceptibility
$s was earlier mentioned a state of bodily and psychoemotional relaxation is attainable.

$SDUWLFXODUVWDWHRIWUDQTXLOLW\FDOPQHVVDQGJOREDODWWHQWLRQFDQEHUHDFKHG7KLVVWDWHLVFKDUDFWHUL]HGE\ODFNRIDWWDFKPHQWWRDQ\WKLQJLQVSHFL¿FDVWDWHGH¿QHGDVJOREDORU
spherical in terms of perception and conception.
0an\ stXdies conYe\ that in this state the Erain presents its
hiJhest capacit\ to perceiYe and perform.
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/HW¶VDVVXPHWKDWDXQLYHUVLW\VWXGHQWPDLQWDLQVĮUHOD[ation state while studying, this implies that stressors little or
not at all affect him, and therefore his attention is not distracted. Suppose also that he is able to photographically read the
pages. Now take another step and accept that this person,
following the above processes, is also in alpha brain state,
where his brain becomes highly industrious and proli¿c.
It is evident that by employing just these three techniques,
namely relaxation, vocal cords standstill and alpha brain
state, this person has multiplied his studying ef¿ciency.
9arious tests conducted with people studying serious science texts in the above manner proved that the speed of
studying is multiplied almost six times, while in parallel text,
incorporation exceeds 93%. Whereas, a very assiduous student, studying in the ordinary way, needs six times more to
complete his work and embedment does not surpass 65%. If
the latter wishes raising to 93% the consolidation of information received through studying, he must repeat his reading
three more times. The time is further compressed when reading literature.
In our age, the imperative to learn and incorporate large
amounts of information, the necessity to keep up pace with
the advances and dawn of new information led to the invention of learning systems, which apart from the aforementioned processes, additionally encompass specialized speed
reading methods, such as writing texts in a speci¿c manner,
audio-visual adjuncts which embody music composed in a
special manner and with special rhythm enhancing the brain
functions of perception and conception. $ll these methods
are used in biofeedback, either separately or jointly, in consort with the needs and potentialities of each trainee.

6SHFLDOELRIHHGEDFNWUDLQLQJDVVLVWHGZLWKWKHHQFHSKDORJUDSKKHOSV\RXOHDUQKRZWRUHSURGXFHWKLVSDUWLFXODUVWDWH
RIVHUHQLW\FDOPQHVVDQGJOREDODWWHQWLRQHVSHFLDOO\LQVWXG\LQJZKHQLWLVHYHQPRUHQHFHVVDU\
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$ttention 'e¿cit +\peractiYit\ 'iVorder $'+'
Biofeedback has demonstrated impressive results in this
frequent learning disability. Estimates are that 5-15% of the
population presents this form of learning disorder. Encephalographic biofeedback has been applied in children Zith $'+'
syndrome since the ‘70s.
Lubar & Shouse, in 1976 employed encephalographic biofeedback to treat children Zith $'+'. 7heir highly successful work opened a breakthrough and a host of research which
carried out documenting the effectiveness of the method in the
treatment of $'+' Lubar, 1991. Lubar, 199. Lubar & Lubar,
1984. Tansey, 1993).
5ossiter & La9aque, in 1995, noticed that 0 sessions of
encephalographic biofeedback suf¿ced to provide very effective assistance to children with $'+'. They also concluded
that biofeedback can prove long-term auxiliary in the future
academic education of children, facilitate behavior normalization and smooth social adaptation.
Sterman, Goodman, & Kovalesky (1978) and Othmer, Othmer, & Marks (1991) demonstrated with their research, that
the results pursuant to encephalographic biofeedback training
obtained in children suffering from attention de¿cit and hyperactivity were invariably maintained even after the completion
of the training course.
-asper, Knott & Satter¿eld, pioneers in this research ¿eld,
used encephalographic biofeedback to control $'+' symptoms
in order to test their original hypothesis that hyperactive children
might possibly present a problem in activating the reticular formation in the brain stem. Their hypothesis proved correct. Children with $'+' have dif¿culty retaining long beta-wave brain
activity along with presenting hyperactivity in theta-wave range.

7KH LQGLYLGXDOV ZKR RYHUFRPH WKLV SUREOHP ZLWK WKH DLG
of biofeedback are capable in entering that particular mental
Vtate correlated to the production of brain ZaYe patternV Zith
freTuenc\ ranging betZeen +] from the VenVorimotor region 6cientiVtV named thiV ZaYe pattern 605 from the initialV
³6enVori 0otor 5h\thm´ 6terman et al  
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([WHQVLYHUHVHDUFKLQYROYHGLQDGGUHVVLQJ$'+'ZDVFDUried out for two consecutive years within the framework of a
project implemented by a public school for special children
presentinJ such disorders 1ew 9ision 6chool 0inneapolis
86$ 7he school applied biofeedback traininJ for the treatment of children with attention de¿cit and restlessness 7he
students followed two, half-hour programs every week for two
school years. The results were stunning!
$ll students regularly participating in the program increased their ,4 level and also signi¿cantly improved their
T29$-test scores Test of 9ariable $ttention assessing attention and impulsivity.
,n , 0onastra et al. announced at the $merican 3sychological $ssociation &ongress the ¿ndings of their research
in which one hundred students and adults participated who
attended a 12 month program on encephalographic biofeedback with respect to attention de¿cit and hyperactivity. They
results were very positive.
The last couple of years, researchers working at (ast 9irginia 0edical 6chool in cooperation with 1$6$, e[plored the
possibilities in combining EEG biofeedback training with videogames designed for this purpose. Researches found out
that the combined method shares the same results with traditional biofeedback. This promising method has the advantage to facilitate the maintenance of the child’s concentration
and overall interest in the training. Thus, today many similar
biofeedback protocols include videogames.
Naturally, biofeedback applications in educations do not
end here. Lately, a large private Swiss school, applied biofeedback to elevate and enhance diverse psychomental features of the students, such as mental alertness, attention, focus, creativity, self-cognition and self-discipline. The school’s
teachers were trained in biofeedback by the $$3% $pplied
3sychophysiology and %iofeedback science team. $n analogous program is implemented now at <onkers in 8S$.
Recently, at London Imperial College, a survey was conducted studying the impact various biofeedback training
forms bear upon dancers performance (Joshua Raymond,
Imran Sajid, Lesley $. 3arkinson, John +. Gru]elier . Twenty-
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four ballet dancers were randomly divided into 3 groups. The
1st followed alpha-theta EEG biofeedback training, the 2nd
biofeedback training on cardiac rhythm variability and the
3rd group did not attend the biofeedback course. The results
conveyed that the dancers’ performance in both groups of
biofeedback training improved versus no improvement in the
group that had no biofeedback training.

%LRIHHGEDFNDSSOLFDWLRQVLQHGXFDWLRQDUHKLJKO\VRXJKWDIWHUWRGD\IURPPDQ\ODUJHFRPSDQLHVHVSHFLDOO\LQWKH86$
ZKLFKWUDLQWKHLUH[HFXWLYHVLQVSHHGUHDGLQJDQGOHDUQLQJWR
HQDEOHWKHPNHHSXSZLWKSURJUHVVDQGHQGXUHWKHFRPSHWLWLRQ )XUWKHUPRUH VSHFLDO ELRIHHGEDFN SURJUDPV DUH LPSOHPHQWHG LQ RUGHU WR VKDSH OHDGLQJ EXVLQHVV H[HFXWLYHV DQG
FUHDWHVXSHUPRGHUQVDOHVV\VWHPV
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Biofeedback & sports
Man or Superman?
Body alone, or body and soul?
Do not forget muscle sense
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Man or Superman?
7KHVSHFXODWLRQLQVSRUWVZKHWKHUWKHERG\FDQEHIRUWL¿HG
by the powers of the mind so as to perform better is diachronic. Man has always had the need to perform wtih the aid of two
mechanisms instead of one.

ȉKHPDJQL¿FHQWVWUXFWXUHFDOOHGWKHKXPDQERG\ZRXOGEH
KLJKO\ SUL]HG ZLWK DQ DGGLWLRQDO PRWRU DQ H[WUD PHFKDQLVP
UHLQIRUFLQJLWVDFWLYLWLHVVXSSOHPHQWLQJHQGXUDQFHVHQKDQFLQJSHUIRUPDQFHDQGH[SDQGLQJLWVERXQGDULHV7ZRPRWRUV
DUHDOZD\VEHWWHUWKDQRQHLQDQ\V\VWHPHPSOR\LQJPRYHPHQWDQGSURSXOVLRQ1RWZLWKVWDQGLQJWKHERG\KDVFRQ¿QHG
OLPLWV ZKLFK DUH JHQHUDOO\ DFFHSWHG :H RIWHQ ZLWQHVV WKHLU
WUDQVJUHVVLRQ LQGHHG LQ VXSHUODWLYH GHJUHH UDLVLQJ LQ RXU
PLQGPDQ\TXHVWLRQV
$UHP\ERG\OLPLWVUHDOO\WKHRQHV,NQRZWKRVHZKLFK,
KDYHOHDUQHG"7KHUHSO\KDVEHHQJLYHQVLQFHDQWLTXLW\ZKHQ
+LSSRFUDWHVIRUPXODWHGWKHDVVHUWLRQWKDWERWKWKHPLQGDQG
VRXO UHVLGH ZLWKLQ WKH ERG\ KRZHYHU LQÀXHQFH VWHHU DQG
JRYHUQLW6FLHQWL¿FUHVHDUFKIXOO\YHUL¿HV+LSSRFUDWHVFODLP
DQGDGYDQFHVLWZLWKODUJHUOHDSV
,W KDV EHHQ SURYHQ WKDW WKH DXWRQRPLF QHUYRXV V\VWHP
ZKLFK DIIHFWV WKH HQWLUHW\ RI \RXU LQWHUQDO IXQFWLRQV LV XOWLPDWHO\LQÀXHQFHGIURPGHSHQGVXSRQDQGLVUXOHGE\\RXU
ZLOO\RXUSV\FKRPHQWDOSURFHVVHV,WPD\VRXQGRYHU-UHSHWLWLRXVEXWHVSHFLDOO\UHJDUGLQJDWKOHWLFVLWLVGHHPHGLPSHUDWLYHWRUHLWHUDWHLWRQFHDJDLQ(DFKWLPH\RXUSV\FKRPHQWDO
RUJDQSURMHFWVQHJDWLYHVFHQHVRUEHOLHIVLQUHODWLRQWR\RXU
OLPLWV SRWHQWLDOLWLHV FRPSHWHQFHV RU \RXU UHDFWLRQ SDWWHUQ
WRZDUGVDVWLPXOLLWSURYRNHVFRJQLWLYHDURXVDORI\RXUDXWRQRPLFQHUYRXVV\VWHPEHFDXVHWKHHQWLUHSV\FKRPHQWDOSURFHVVLVHTXLYDOHQWWRVWUHVV,WVQHJDWLYHFRQVHTXHQFHVDQG
UDPL¿FDWLRQVKDYHDOUHDG\EHHQH[SRXQGHG
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If you are an athlete set on the starting block of the track
waiting for the starter’s pistol to go off, focused on exploding
to the race fractions of a second after the signal, to go after
the gold medal, imagine what disaster may befall on you if a
cognitive type of stress overpowers you at that crucial moment.
%HLQJDQDWKOHWHOHDYHVQRURRPIRU³SOD\LQJ´ZLWKWKLVNLQG
RI SV\FKRPHQWDO JDPHV<RX FDQQRW DIIRUG WKH OX[XU\ WR H[SRVH\RXUVHOIWRWKHKD]DUGVRIFRJQLWLYHVWUHVVWKDWFDQSDUDO\]H\RXUPXVFXODUV\VWHP%HLQJDQDWKOHWHHVSHFLDOO\RQHRI
SHDNSHUIRUPDQFH\RXUQHHGVDUHORFDWHGLQWKHFRPSOHWHO\
RSSRVLWH GLUHFWLRQ :KDW \RX QHHG LV D ZD\ WR FRQWURO SUHJDPHVWUHVVDQGDQ[LHW\
%HLQJ KXPDQ VXUHO\ VRPHWLPHV XQFHUWDLQW\ DQG ZRUU\
WURXEOH \RXU PLQG TXHVWLRQLQJ \RXU FDSDELOLW\ WR UHDFK \RXU
KLJK-VHWJRDOVWKRXJKWVFDVWGRXEWVRQ\RXUDELOLWLHV7KLVLV
QDWXUDOEHFDXVH\RXDUHLQIDFWDKXPDQEHLQJEHFDXVH\RX
MXGJHDQGFRPSDUH7KHIXQFWLRQVRISV\FKR-PHQWDOVSHFXODWLRQDQGFRQFHUQHYHQWKDWRIGRXEWDUHSRVLWLYHSURFHVVHV
LQWKHQRWLRQWKDWJHQHUDWHLQVLGH\RXDVFUHDWLYHVWUHVV7KLV
LVDIRUPRIVWUHVVSRVLWLYHDQGVXEVHUYLHQWWRPDQ¶VIXQFWLRQV
DQGDFWLYLWLHVLWFRQVWLWXWHV\RXUSRZHUPRWLYH&UHDWLYHW\SH
RIVWUHVVPRELOL]HV\RXWRWHVW\RXUVHOI7R¿QGRXW\RXUWUXH
OLPLWVDQGVHOHFWWKHDSSURSULDWHPHWKRGVWKDWZLOODVVLVW\RX
WRH[SORLWWKHIXOOUDQJHRI\RXUQDWXUDOSK\VLRORJLFDOERXQGDULHV 6XFK FUHDWLYH VWUHVV ZLOO GULYH \RX WR VHHN IRU VROXWLRQV
PHWKRGVDQGH[SHUWV
2QFH\RXDUHFRJQL]DQWRI\RXUDFWXDOOLPLWVDQGZHOOFRPSUHKHQG WKH PHFKDQLVPV ZKLFK FDQ EH HPSOR\HG WR UHDFK
WKHP\RXDUHDOUHDG\KDOI-ZD\WRVWDQGLQJRQWKHZLQQHU¶VSRGLXP*LYHQWKDWFRJQLWLYHVWLPXOLFDQLQFUHDVHWKHDXWRQRPLF
V\PSDWKHWLF V\VWHP DURXVDO ZK\ QRW KDUQHVV WKHLU DFWLRQ WR
WKHEHQH¿WRI\RXURUJDQLVPDQGWKHGHPDQGVRI\RXUJDPH"
$QGZK\FRXOGQ¶WFRJQLWLYHVWLPXOLDFWLQWKHLQYHUVHRUGHUDV
ZHOO PHDQLQJ UHGXFH WKH V\PSDWKHWLF DURXVDO ZKHQHYHU UHTXLUHGZLWKDOODYDLOVDQGDGYDQWDJHVWKLVHQWDLOV"
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7KHUH DUH RFFDVLRQV ZKHQ \RXU RUJDQLVP QHHGV WR GHPDQGWKHDURXVDORI\RXUV\PSDWKHWLFQHUYRXVV\VWHPVRDV
WREULQJLQWRSOD\WKHQRUPDO¿JKWUHVSRQVHZKHQFRQIURQWHG
ZLWK REVWDFOHV WLPH RU GLVWDQFH 1HYHUWKHOHVV WKLV UHDFWLRQ
PXVWEHUHJXODWHGE\\RX,IUDPSDQWDQGH[FHVVLYH SHUKDSV
PRUHWKDQ\RXQHHG WKHQ\RXZLOOVXIIHUDGHYDVWDWLQJEORZ
DEUHDNGRZQ&RQYHUVHO\LQWKHFDVHWKDWLWLVPXFKOHVVWKDQ
\RXDFWXDOO\QHHGLWZLOOEHXQDEOHWRPRELOL]HHPSRZHU\RX
WRXWLOL]H\RXUSRWHQWLDO<RXQHYHUQHHGDFRJQLWLYHVWLPXOXV
DIIHFWLQJ\RXUV\PSDWKHWLFQHUYRXVV\VWHPWKHLQVWDQW\RXH[SHFWWRKHDUWKHVWDUWLQJVLJQDOIRUWKHUDFH

6LQFHLWKDVEHHQVFLHQWL¿FDOO\SURYHQWKDWWKHPLQGLQFRoperation with psychic processes, is capable of either disorganizing or “boosting” your body, you have no other option
EXWWR¿QGWKHZD\WRGRWKHODWWHU
3V\FKRPHQWDO LQFHQWLYH IRU WKH SXUSRVH RI JRDO DFKLHYLQJ
UHVHPEOHVDIRUPLGDEOHWXUELQHWKDWFDQUHLQIRUFH\RXUERG\
JLYH ZLQJV WR \RXU IHHW DQG VWUHWFK \RXU HQGXUDQFH WR UHDFK
\RXU JHQXLQH OLPLWV <RX GR QRW WUDQVIRUP LQWR D VXSHUPDQ
KRZHYHU\RXJURZLQWRDVXEVWDQWLDOO\LQWHJUDWHGSHUVRQDOLW\
QRW VSDULQJ XQH[SORUHG HYHQ WKH VPDOOHVW RXQFH RI SRWHQWLDO
LQ\RXULWLQHUDU\JHDUHGWRZLQQLQJWKHJROGSUL]H7KHHQWLUH
PHFKDQLVPSUHYLRXVO\GHVFULEHGLVWKHRQHLQZKLFKELRIHHGEDFN IRFXVHV UHYHDOV LWV PRGXV RSHUDQGL DQG SXWV LW LQ WKH
VHUYLFHRIFKDPSLRQV

Body alone, or body and soul?
3DW5LOH\WKHOHJHQGDU\UHQRZQFRDFKRIWKH/RV$QJHOHV/DNHUVEDVNHWEDOOWHDPZKRLQVSLUHGKLVWHDPWRZLQWKH
$PHULFDQ FKDPSLRQVKLS IRXU WLPHV ZLWKLQ D SHULRG RI QLQH
\HDUV ZULWHV LQ KLV ERRN ³7KH :LQQHU :LWKLQ´ ³,I WKHUH LV
RQHWKLQJRQZKLFK,DPDQDXWKRULW\LWLVPDWFKLQJWKHWDOHQWV DQG DGYDQWDJHV RI LQGLYLGXDOV LQ D WHDP WR FUHDWH D
IRUFHELJJHUWKDQWKHIRUFHRIHDFKPHPEHUSXWWRJHWKHU«´
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7KLVERRNLVDERXWWKHIRUFHZKLFKGHWHUPLQHVWKHFRXUVHRI
XV DOO WKH GHVLUH WR PDNH RXU OLIH PDWWHU ,W ZLOO HQFRXUDJH
\RXWRSXUVXHWKHXOWLPDWHJRDO,WZLOORIIHU\RXWKHSURSHU
WRROV WR VXFFHHG LW ,W ZLOO KHOS \RX FUHDWH WKH DSSURSULDWH
HQYLURQPHQWIRU\RXUWDOHQWWRÀRXULVK´
 'LDPRQG DQ $PHULFDQ SV\FKRORJLVW PHQWLRQV ³<RXU
PLQGDQGERG\DUHLQWHUOLQNHG<RXUPLQGJLYHVFRPPDQGV
WR\RXUERG\WRSHUIRUPPRYHPHQWVDQG\RXUERG\LQIRUPV
\RXUPLQGKRZLWIHHOV7KHPLQGLVWKHPRVWSRZHUIXOHOHFWURQLFFRPSXWHULQWKHZRUOGDQGFDQKHOS\RXUERG\DFKLHYH
DVWRQLVKLQJ WKLQJV ,W FDQ RIIHU \RX HQRUPRXV SRVVLELOLWLHV
DQGDFFRPSOLVKPHQWVLQWKHVSRUWVGRPDLQ´
,QFRQVRUWZLWKWKLVVWDWHPHQWZKHUHDVWRGD\\HDUV
DIWHU ELRIHHGEDFN ODERUDWRU\ DQG FOLQLFDO DWKOHWLF DSSOLFDWLRQVWKHRSLQLRQVRIPRVWSK\VLFLDQVDQGSV\FKRORJLVWVDUH
HQJDJHGLQWKLVLVVXH

Nowadays, it is accepted as an unequivocal truth that the
way an athlete thinks, the ability to relax, the capacity to modulate the arousal level of his nervous system, the capability to
FRQFHQWUDWHDQGVHOIFRQ¿GHQFHIRUPWKHGHWHUPLQDQWIDFWRUV
of his/her performance.

)RUPXODWLQJDZHOO-WDUJHWHGUHPDUN9LF%UDGHQSUHVLGHQW
RIWKHKRPRQ\PRXV7HQQLV&ROOHJHLQWKH86$GHVLJQDWHG
ELRIHHGEDFNDVWKH³IRUHUXQQHURIVFLHQFHSUHYDOHQFHLQWKH
¿HOGRIVSRUWVWUDLQLQJ´
:LOOLDP 0RUJDQ DQG KLV FROOHDJXHV ZHUH DPRQJ WKH ¿UVW
UHVHDUFKHUV WR H[DPLQH LQ  WKH ERG\-PLQG LQWHUDFWLRQ
GXULQJSK\VLFDOH[HUFLVH,QDQRULJLQDOH[SHULPHQWFRQGXFWHGZLWKFROOHJHVWXGHQWVWKH\ZHUHWROGWRSHGDORQVWDWLRQDU\ELF\FOHVZKLOHXQGHUK\SQRVLVNHHSLQJVWHDG\SDFHJLYLQJ FRQVWDQW ZRUNORDG  :DWW IRU  PLQXWHV RI F\FOLQJ
+RZHYHU IURP WKH WK WR WKH WK PLQXWH RI H[HUFLVH WKH
UHVHDUFKHUVVXSSOLHGWKHK\SQRWLFVXJJHVWLRQWKDWZHUHSHGDOOLQJ XS D VWHHS KLOO 'XULQJ WKHVH PLQ WKH VWXGHQWV ZHUH
FOLPELQJ WKLV LPDJLQDU\ ³KLOO´ WKHLU EUHDWKLQJ WRWDO LQWDNH RI
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DLULQWRWKHOXQJVSHUPLQXWH URVHE\DERXW%UHDWKLQJ
WKHQGURSSHGWRWKHSUHYLRXVOHYHOVZKHQWKH\ZHUHWROGWKDW
WKH\ZHUHRQFHDJDLQULGLQJRQOHYHOWHUUDLQ$FOHDUO\PHQWDO
YLUWXDOH[SHULHQFHUHVXOWHGLQSURPSWVXPPRQLQJRIWKHERG\
DQGLWVVRPDWLFIXQFWLRQVUHTXLUHGWRFDUU\RXWWKHWDVN
$URXQG WKH VDPH WLPH +HUEHUW %HQVRQ VWXG\LQJ WKH HIIHFWVRIPXVFXODUUHOD[DWLRQDQGELRIHHGEDFNRQSDWLHQWVZLWK
K\SHUWHQVLRQVWDUWHGLQWHUYLHZLQJGLVWLQJXLVKHGORQJ-GLVWDQFH
UXQQHUV LQYHVWLJDWLQJ WKH OLQN EHWZHHQ PHQWDO DWWLWXGH DQG
D VXFFHVVIXO UDFH7R KLV VXUSULVH ZLWKRXW H[FHSWLRQ HYHU\
DWKOHWHKDGDSSOLHGDVHOI³PHQWDOVWUDWHJ\´LQGLVSHQVDEOHWR
WKHLU VXFFHVV 7KLV SURYLGHG VHULRXV SUHOLPLQDU\ LQGLFDWLRQV
WKDWDSHUVRQ¶VWKRXJKWVDQGPHQWDODWWLWXGHFDQLQGHHGDOWHU
WKHERG\¶VUHVSRQVHLQSK\VLFDOH[HUFLVH
7KHQ UHVHDUFKHUV SUREHG PRUH V\VWHPDWLFDOO\ LQWR WKH
SRVVLEOH DVVLVWDQFH RI ELRIHHGEDFN WR DWKOHWHV LQ WHUPV RI
SHUIRUPDQFH HQKDQFHPHQW PDLQO\ GXH WR HQHUJ\ HFRQRP\
DXJPHQWLQJWKHLUHIIHFWLYHQHVVZLWKLQDFHUWDLQWLPH:HFDOO
³UXQQLQJHFRQRP\´WKHHI¿FLHQF\ZLWKZKLFKWKHERG\FRYHUWV
R[\JHQFRQVXPSWLRQWRIRUZDUGDPRWLRQ7KLVLVDQH[WUHPHO\LPSRUWDQWSDUDPHWHULQVSRUWVZKHUHLQDQDWKOHWH¶VHQGXUDQFHLVDGHWHUPLQDQWIDFWRULQWKHVXFFHVVVXFKDVORQJ-GLVWDQFHVUDFHVELF\FOLQJEDVNHWEDOOIRRWEDOOURZLQJHWF
7KHTXHVWLRQWKDWDULVHGZDVZKHWKHURUQRWDWKOHWHVFRXOG
KDYHYROXQWDU\UHJXODWLRQRIUHVSLUDWLRQRUFDUGLDFRSHUDWLRQ
GXULQJSK\VLFDOHIIRUW6LQFHWKLVFRXOGSURYHXVHIXOLQHQHUJ\
HFRQRP\OHVVIDWLJXHDQGQRWDEO\ERRVWSHUIRUPDQFHV
(OL'UHVKPDQ%OXPHQVWHLQ :HLQVWHLQLQDSSOLHG
ELRIHHGEDFNWUDLQLQJWRDJURXSRI\RXQJVZLPPHUVDQGGHPRQVWUDWHG D YHU\ VLJQL¿FDQW GLIIHUHQFH LQ WKHLU SHUIRUPDQFH
UHODWLYHWRWKRVHQRWXVLQJELRIHHGEDFNWUDLQLQJ

Research proved that via biofeedback training athletes succeeded to lower breathing rates and limit shortness of breath
WRDVLJQL¿FDQWH[WHQW$WWKHVDPHWLPHWKH\UHJXODWHGFDUGLDF
UDWHZLWKLQDFHUWDLQUDQJHDGMXVWLQJLWWRPRUHEHQH¿FLDOOHYels for the type of sport they were engaged in.
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$ OLPLWDWLRQ RI HDUOLHU VXUYH\V RQ UHOHYDQW LVVXHV ZDV WKDW
WKH\ DOO VWXGLHG ORZ WR PHGLRFUH LQWHQVLW\ H[HUFLVH LQ ZKLFK
KHDUWUDWHUDQJHVEHWZHHQEHDWVSHUPLQXWH7KHPDWWHUWREHUHVROYHGZDVLIELRIHHGEDFNFRXOGDOVREHXVHIXOLQ
VSRUWVLQYROYLQJKDUGHUSK\VLFDOH[HUFLVHWKXVFDXVLQJPRUH
IDWLJXH)RUWKLVSXUSRVH+DUW¿HOGHWDOZRUNHGZLWKELRIHHGEDFN LQ WZHOYH FURVV-FRXQWU\ UXQQHUV ZKRVH H[HUFLVH KHDUW
UDWHUHDFKHGXSWR-7KHDPD]LQJUHVXOWZDVWKDWE\
SURYLGLQJWKHPIHHGEDFNRQWKHLUEUHDWKLQJWKHUXQQHUVPDQDJHGWRVLJQL¿FDQWO\ORZHUR[\JHQFRQVXPSWLRQSHUPLQXWH
+DUW¿HOG¶V UHVHDUFK SURSHOOHG WKH LGHD RI ELRIHHGEDFN¶V
XVHIXOQHVVLQVSRUWVUXQQLQJ$IHZ\HDUVODWHUDYHU\LQWHUHVWLQJUHVHDUFKZDVFDUULHGRXWE\WKH1DWLRQDO+HDOWK,QVWLWXWHRI
86$7HQFROOHJHDWKOHWHVZHUHDVNHGWRELF\FOHZLWKLQWHQVLW\
UHDFKLQJ - RI WKHLU PD[LPXP KHDUW UDWH +DOI RI WKHP
UHFHLYHGFRQWLQXRXVIHHGEDFNLQWKHIRUPRIDQXPHULFDOVLJQDODERXWWKHLUKHDUWUDWHDQGZHUHDOVRJLYHQLQVWUXFWLRQVDQG
ELRIHHGEDFNWUDLQLQJVRDVWRVORZKHDUWUDWHGXULQJH[HUFLVH
7KH RWKHU KDOI GLG QRW JHW DQ\ IHHGEDFN LQIRUPDWLRQ RQ WKHLU
KHDUWUDWHQRUZDVDVNHGWRUHGXFHLW
$IWHU IROORZLQJ IRXU WUDLQLQJ VHVVLRQV LQ VORZLQJ GRZQ WKH
KHDUWUDWHWKHDWKOHWHVZHUHLQWKHQH[WVHVVLRQDVNHGWRFDUU\RXWDFHUWDLQELF\FOLQJH[HUFLVHZKLFKSULRUWRWKHLUELRIHHGEDFNWUDLQLQJZHUHFRPSOHWLQJZLWKKHDUWUDWHVLQWKHDYHUDJH
RIWKHLUPD[LPXPKHDUWUDWH+RZHYHUREVHUYDWLRQRIWKHLU
KHDUWUDWHDQGELRIHHGEDFNWUDLQLQJGXULQJWKLVVHVVLRQDFWXDOO\
KHOSHGDWKOHWHVWRLPSUHVVLYHO\UHGXFHWKHLUKHDUWUDWH

In this research, the athletes who received information on
their heart rate via biofeedback had 22% less heart beats per
minute relative to the control subjects, the athletes who did
QRW UHFHLYH ELRIHHGEDFN WUDLQLQJ $GGLWLRQDOO\ WKRVH LQ WKH
biofeedback team used oxygen at a 6% lower rate and reduced
lungs ventilation by 14%, although the actual intensity of the
exercise was the same in both teams. To a sports expert, such
changes in numbers are spectacular.
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7RLOOXVWUDWHWKLVHQKDQFHPHQWZLWKWKHHQHUJ\HFRQRP\RI
YDOXHLQUXQQHUVIRUH[DPSOHPD\UHVXOWLQVHFRQGV
JDLQ LQ D GLVWDQFH RI  NLORPHWHUV $  HQHUJ\ HFRQRP\
ZRXOGIXUWKHULPSURYHWLPHE\RQHPLQXWHH[WUHPHO\LPSRUWDQWQXPEHUVLQVSRUWV
7KLVUHVHDUFKRIWKH1DWLRQDO+HDOWK,QVWLWXWHRI86$GRFXPHQWHGWKDWWKHUHJXODWLRQRIWKHQHUYRXVV\VWHPE\PHDQVRI
ELRIHHGEDFNGXULQJH[HUFLVHIDFLOLWDWHVWKHRUJDQLVP¶V³HFRQRP\´GHFUHDVLQJWKHDURXVDORIWKHV\PSDWKHWLFEUDQFKRIWKH
$XWRQRPLF1HUYRXV6\VWHPZKLFKLVUHVSRQVLEOHIRUWKH³¿JKW
RUÀLJKW´UHVSRQVHWKHUHIRUHDOVRIRUDQLQFUHDVHLQKHDUWDQG
EUHDWKLQJUDWHR[\JHQFRQVXPSWLRQDQGPXVFXODUWHQVLRQ
7UHWLORYD 5RGLPLNL¶VUHVHDUFKLQZLWKDUWLODU\GHPRQVWUDWHGWKDWPHGLDQKHDUWUDWHDWUHVWZDVSXOVHVSHU
PLQXWH&RPSDULQJWKHDOWHUDWLRQVLQKHDUWUDWHYDOXHVLQERWK
GLUHFWLRQV XS DQG GRZQ GXULQJ VKRWV DQG UHVWLQJ LQWHUYDOV
WKH\ QRWLFHG ¿YH GLVWLQFW SDWWHUQV RI SV\FKRSK\VLRORJLFDO UHDFWLRQV7KHEHVWDUWLODU\SHUIRUPDQFHVZHUHDFKLHYHGZKHQ
KHDUW UDWH LQFUHDVHG E\ DOPRVW  WR  SXOVHV SHU PLQXWH
DERYHLWVUHVWLQJYDOXH
6XFK ¿QGLQJV VXSSRUW WKRVH SXEOLVKHG E\ /DQGHUV :DQJ
&RXUWHWLQFRQYH\LQJWKDWDKHDUWUDWHLQFUHDVHDERYH
WKH EDVHOLQH DQG ZLWKLQ WKH EDODQFH OHYHO FRQWULEXWHV WR EHWWHUHI¿FLHQF\7KLVLQGLFDWHVWKDWGLIIHUHQWUHOD[DWLRQOHYHOVDUH
VXJJHVWHGDVRSWLPDOIRUHYHU\PRYHPHQWGHSHQGLQJRQWKH
W\SHRIVSRUW
&RXOWXUH 6LQJK &KDKDO :DQNHO 2VHHP  :KHHOHU LQ
H[HUFLVHGZLWKELRIHHGEDFNWUDLQLQJLQIRUW\-IRXUJXQPHQ
DQG HYLGHQFHG WKDW WKH DWKOHWHV LPSURYHG UHOD[DWLRQ FRPSHWHQFHWDUJHWIRFXVPXVFXODUVHQVHDQGSK\VLRORJLFDOFRQWURO
LQFRPSDULVRQWRWKHFRQWUROVXEMHFWVZKRGLGQRWDWWHQGELRIHHGEDFNWUDLQLQJWKXVWKHIRUPHUGLVSOD\HGPDUNHGLPSURYHPHQWLQWKHLUSHUIRUPDQFH
,Q6DUD&DLUGOHDGLQJDVFLHQWL¿FWHDPLQ2WDJRXQLYHUVLW\ RI 1HZ =HDODQG FRPELQHG ELRIHHGEDFN ZLWK D WHFKQLTXH RI SURJUHVVLYH PXVFXODU UHOD[DWLRQ DQG SURYLGHG D
PRUH VSHFL¿F DFFRXQW RI WKH EHQH¿WV VXFK WUDLQLQJ JLYHV WR
DWKOHWHV
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(LJKW ORQJGLVWDQFH UXQQHUV WRRN SDUW LQ WKH UHVHDUFK
7KHUXQQHUVERWKPDOHDQGIHPDOHXVHGDGLI¿FXOWZRUNRXW
UHJLPHQUHJDUGLQJODFWDWHWKUHVKROG WKHH[HUFLVHLQWHQVLW\DW
ZKLFKODFWDWHDFLGVWDUWVWRDFFXPXODWHLQWKHEORRG 7KHVFLHQWLVWVSULRUWRWKHUHVHDUFKUDQWKHUHOHYDQWWHVWVWRDVVHVV
DWKOHWHV¶PD[LPXPR[\JHQFRQVXPSWLRQ³UXQQLQJHFRQRP\´
ODFWRVHWKUHVKROGDQGPD[LPXPUXQQLQJYHORFLW\)RUWKHQH[W
VL[ZHHNVUXQQHUVZHUHWUDLQHGLQ-DFREVRQ¶VVWSURJUHVVLYH
PXVFXODU UHOD[DWLRQ WKUHH WLPHV SHU ZHHN 5LJKW DIWHU WKLV
WUDLQLQJSUDFWLFHLQPXVFXODUUHOD[DWLRQWKHDWKOHWHVZHUHVXEMHFWHGWRDWHVWRIPD[LPXPYHORFLW\UDFHZKLFKUHDFKHGWKH
ODFWRVHWKUHVKROGDQGODVWHGIRUPLQXWHV'XULQJWKH¿UVW
PLQXWHVRIWKHUDFHWKHUXQQHUVGLGQRWJHWIHHGEDFNEXWGXULQJ WKH VHFRQG KDOI RI WKH UDFH ELRIHHGEDFN LQIRUPDWLRQ ZDV
GLVSOD\HGRQDVFUHHQEHIRUHWKHPUHJDUGLQJWKHLUEUHDWKLQJ
KHDUW UDWH DQG R[\JHQ FRQVXPSWLRQ 'XULQJ WKH VHFRQG KDOI
WKHUXQQHUVXVHGWKHPHWKRGRIPXVFXODUUHOD[DWLRQWKH\KDG
OHDUQHGLQRUGHUWRNHHSWKHLUEUHDWKLQJKHDUWUDWHDQGR[\JHQ
FRQVXPSWLRQDWWKHORZHVWSRVVLEOHOHYHOV
$IWHU D IHZ ZHHNV RI H[HUFLVH WKH UHVXOWV ZHUH VWXQQLQJ
7KHDWKOHWHVJDLQHGWKHFDSDFLW\WRUHGXFHWKHDPRXQWRIHQHUJ\FRQVXPSWLRQE\ORZHUHGR[\JHQFRQVXPSWLRQE\
DQGFDUGLDFUDWHDOPRVWE\7KHHQVXLQJLPSURYHPHQW
RIHQHUJ\HFRQRP\FRXOGEHLQWHUSUHWHGLQWHUPVRIIRXUPLQXWHV LPSURYHPHQW LQ RQH KRXU UXQQLQJ GXUDWLRQ RI WKHLU SHUVRQDOWLPHV7KLVDPRXQWVWRWUHPHQGRXVLPSURYHPHQWLQWKH
H\HVRIWKRVHRFFXSLHGZLWKLQWKHVSRUWVGRPDLQHVSHFLDOO\LI
RQHWDNHVLQWRDFFRXQWWKDWLWGLGQRWUHVXOWIURPKDUGSK\VLFDO
ZRUNRXWEXWIURPWKHSDUWLFLSDWLRQRIRQH¶VPLQGLQWKHWUDLQLQJ
7KHUHVHDUFKFRQGXFWHGE\2WDJRRI1HZ=HDODQGKDG\HW
DQRWKHUVLJQL¿FDQW¿QGLQJ,WFRQYH\HGWKDWDIWHUWKHHQGRIWKH
WUDLQLQJSHULRGWKHDWKOHWHVPDLQWDLQHGWKHDELOLWLHVWKH\KDG
GHYHORSHGGXULQJWUDLQLQJ

Biofeedback applications in sports have increased nowadays in geometrical progression. Estimates are that since
ZKHQELRIHHGEDFNZDV¿UVWLQWURGXFHGLQVSRUWVPRUH
than 30,000 Olympic game athletes have been trained in this
method.
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,QWKHVFLHQWL¿FWHDPRI6DQ)UDQFLVFR8QLYHUVLW\
FRPSULVHG E\ (ULN 3HSHU $QGUHD % 6FKPLG DQG 6KDSLUR
(G' XQGHUWRRN WKH ELRIHHGEDFN WUDLQLQJ RI 8QLWHG 6WDWHV
1DWLRQDO 5K\WKPLF *\PQDVWLF 7HDP 7KH VFLHQWLVWV HPSOR\HG HOHFWURGHUPDO ELRIHHGEDFN LQLWLDOO\ WR LOOXVWUDWH WR
WKH DWKOHWHV KRZ WKHLU WKRXJKWV DIIHFW WKHLU ERG\ DQG SHUIRUPDQFH 7KH QH[W WDUJHWV ZHUH WR PRQLWRU WKHLU DELOLW\
IRUPXVFXODUUHOD[DWLRQWRVSRWZKLFKFRPSRQHQWVRIWKHLU
URXWLQH FDXVHG WKHP DQ[LHW\ DQG DOVR WR OHDUQ WR SUHVHUYH
VHOI-FRQFHQWUDWLRQ LQ WUDLQLQJ LUUHVSHFWLYH RI GLVWUDFWLRQV RU
DGYHUVLWLHV VWHPPLQJ IURP WKH HQYLURQPHQW /HDUQLQJ WKH
ELRIHHGEDFNWHFKQLTXHIRFXVHGRQ
-PRGXODWLQJWKHOHYHORISV\FKRPHQWDODURXVDOFORVHUWR
WKHRSWLPDOIRUEHVWSHUVRQDOSHUIRUPDQFH
-UHGXFLQJ PLVGLUHFWHG PXVFXODU HIIRUWV EDG XVDJH RI
PXVFOHVGXHWRG\VSRQHVLVGXULQJH[HUFLVH
-IDFLOLWDWLQJ WKH VNLOO IRU UHIUHVKLQJ VOHHS ZKHQ XQGHU
VWUHVV
-EXLOGLQJWKHIRXQGDWLRQQHFHVVDU\IRUWKHLPDJHVHQVRU\
UHFDOORIWKHLUSURJUDPWREHPRUHHI¿FLHQW
$V LW EHFRPHV HYLGHQW WKH ¿UVW-VWDJH RI WKH WUDLQLQJ
FKLHÀ\DLPHGDWUHGXFLQJSUH-JDPHDQGJDPHVWUHVVZKLOH
WKHVHFRQGVWDJHIRFXVHGRQLQFUHDVLQJWKHLUDELOLW\WRFRQFHQWUDWHRQWKHLUJ\PQDVWLFURXWLQHGHVSLWHDGYHUVHFRQGLWLRQVVRPHWKLQJWKDWPD[LPDOO\FRQWULEXWHVWRWKHVXFFHVV
DQGHQDEOHVDWKOHWHVWRIDFHUHDOJDPH-OLNHFRQGLWLRQV$VD
UHVXOWWHDPSHUIRUPDQFHDGPLUDEO\LPSURYHG
0LODQIRRWEDOOWHDPXVHVDQGKDVXVHGELRIHHGEDFNQRZ
IRUVHYHUDO\HDUV

%UXQR'H0LFKHOLVKHDGRI6SRUWV6FLHQFHRI$&0LODQIRRWball team declared that the capacity of biofeedback devices
to monitor muscular activity coupled with the psychological
preparation these provide, “helped us reduce injuries by 90%
and taught our athletes how to enter a somatic and psychomental state that promotes peak performances”.
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)DPRXV VSRUWV SV\FKRORJLVW 9LHWWD 6XH :LOVRQ DW <RUN
8QLYHUVLW\KDVWUDLQHGRYHUVHYHQKXQGUHG&DQDGLDQ2O\PSLF*DPHVFRDFKHVLQELRIHHGEDFN
7KHVXSSRUWLYHLQVWUXPHQWDWLRQXVHGLQELRIHHGEDFNYDU\
IURP HOHFWURGHUPRJUDSKV HOHFWURWKHUPRJUDSKV XQLWV PRQLWRULQJ EUHDWKLQJ DQG KHDUW UDWH HOHFWURHQFHSKDORJUDSKV
HOHFWURP\RJUDSKVHWFGHSHQGLQJRQWKHVSRUW
'DQ /DQGHUV KDV EHHQ WHDFKLQJ IRU D QXPEHU RI \HDUV
WKH 2O\PSLF $UWLODU\ WKH WHFKQLTXH WR VKRRW ULÀHV EHWZHHQ
KHDUWEHDWVZLWKWKHXVHRIDKHDUWUDWHPRQLWRULQJXQLW
.DOO SODFHG VHQVLWLYH SUHVVXUH VHQVRUV LQ VNL ERRWV DQG
DGMXVWHGWKHPWRWUDQVIRUPZHLJKWVKLIWLQJLQWRVRXQGSLWFKHG
VLJQDOVLQRUGHUWRWUDLQVNLHUVYLDDXGLRIHHGEDFN
7KHRVWHQVLEOHJRDOVVHWIRUHDFKDWKOHWHGLIIHUVLQFHWKH\
DUHGHWHUPLQHGE\WKHW\SHRIWKHJDPHLHVZLPPHUVXVXDOO\ IROORZ ELRIHHGEDFN WUDLQLQJ ZLWK WKH HOHFWURHQFHSKDORJUDSK DQG WKH JRDO LV WR SURGXFH ORZHU DOSKD EUDLQ ZDYHV
-+HUW] ORQJGLVWDQFHUXQQHUVDLPDWPDLQWDLQLQJORZ-HQHUJ\FRQVXPSWLRQOHYHOVHWF
%LRIHHGEDFN LQVWUXFWLRQ ZLWK SURJUHVVLYH PXVFXODU UHOD[DWLRQWUDLQVPXVFOHVWRVWD\PRUHUHVWHGDQGPRUHUHOD[HGWR
PHHWWKHGHPDQGVRILQWHQVHHIIRUWDQGSURORQJHGH[HUFLVH
LQWHUYDOVLQWUDLQLQJ,WSURYHGWKDWUHGXFWLRQRISV\FKRPHQWDO
WHQVLRQ FDQ UHOD[ H[WUHPHO\ WLJKW PXVFOHV DQG DOORZ VWHDG\
KDQGDQGIHHWPRYHPHQWLQH[HUFLVHWKXVDFKLHYHVHQHUJ\
HFRQRP\6WHDG\DQGPRUHÀH[LEOHPRYHPHQWVDUHDWWULEXWDEOHWRLQFUHDVHGPXVFXODUVHQVHGHYHORSHGYLDELRIHHGEDFN
WUDLQLQJ$QDWKOHWHZLWKYHU\³WLJKW´PXVFOHVUHVHPEOHVDFDU
WU\LQJ WR DFFHOHUDWH ZLWK WKH KDQGEUDNH SXOOHG -XVW DV WKH
KDQGEUDNH UHVWUDLQV WKH FDU IURP VSHHGLQJ ZLWK PD[LPXP
YHORFLW\VLPLODUO\DWLJKWPXVFOHFRQVXPHVHQHUJ\DQGORZHUV PXVFXODU HI¿FLHQF\ :KHUHDV SURJUHVVLYH PXVFXODU UHOD[DWLRQGHFUHDVHVUHVLVWDQFHWRPRYHPHQWLWVXSSOHPHQWV
DQGHQKDQFHVSHUIRUPDQFH
7KHEDVLFLGHDLVWKDWLI\RXORZHUWKHWHQVLRQOHYHORI\RXU
QHUYRXV V\VWHP KHDUW DQG UHVSLUDWRU\ VWLPXODWLRQ ZLOO EH
FRQVHTXHQWO\ ORZHUHG 7KLV EULQJV DERXW WKH VORZLQJ GRZQ
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RIKHDUWUDWHDWVSHFL¿FGHVLUDEOH¿JXUHVFXWVGRZQERWKRQ
R[\JHQ FRQVXPSWLRQ DQG WKH FDORULHV H[SHQGLWXUHV QHFHVVDU\WRUXQWKHH[HUFLVHDQGHYHQWXDOO\IDFLOLWDWHVWKHHQHUJ\
HFRQRP\RIWKHRUJDQLVP

Progressive muscular relaxation and biofeedback training,
EHVLGHV LQFUHDVLQJ WKH ÀH[LELOLW\ RI PXVFOHV DOVR LPSURYHV
movement plasticity and speeds up the release of tension after maximum effort.

,QHYHU\PRYH\RXPDNHWKHDQWDJRQLVWPXVFOHVPXVWHQWHU
DVWDWHRIPD[LPXPUHOD[DWLRQZKHUHDVWKHFR-DJRQLVWPXVFOHV LQYROYHG LQ RU VXSSRUWLQJ WKH PRYHPHQW  PXVW SUHSDUH
IRUPD[LPXPWHQVLRQDQGRXWSXW7KLVKDVWREHLPSOHPHQWHG
LQWKHGLVWLQJXLVKHGVSHHGDQGUK\WKPUHTXLUHGE\HDFKVSRUW
DQGLQGHHGLQWKHPRVW³HFRQRPLF´PDQQHUIRUWKHDWKOHWH

Do not forget muscle sense

The muscular sense you gain via biofeedback training helps
you utilize your muscles in a correct, more sensible and balanced manner. It gives movement agility, plasticity and harmoQ\7KLVLVDNH\IDFWRUIRUDQ\W\SHRIVSRUW&RQFXUUHQWO\WKH
phenomenon of dysponesis is avoided, which raises needless
tension in muscle groups not involved in the movement, thus,
HQHUJ\LVHFRQRPL]HG7KHVHDGYDQWDJHVVLJQL¿FDQWO\ORZHU
the odds for injuries, a valuable asset especially in the case
that you are a professional athlete.

%RWKSUH-JDPHDQ[LHW\DQGDQ[LHW\LQWKHUHDOJDPHSOD\V
D WUHPHQGRXV UROH LQ \RXU SHUIRUPDQFH %LRIHHGEDFN WUDLQLQJJUHDWO\KHOSV\RXPDLQWDLQVWUHVVDWQRUPDOOHYHOVWKRVH
UHTXLUHGDQGQHFHVVDU\VRWKDW\RXUHIIRUW\LHOGVWKHEHVWUH-
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VXOWV$GGLWLRQDOO\LWKDVEHHQSURYHQWKDWZKHQERGLO\IXQFWLRQV DUH LQÀXHQFHG IURP WKH RYHU-DURXVDO RI WKH QHUYRXV
V\VWHP WKH\ JHW HDVLHU IDWLJXHG HQHUJ\ UHVHUYHV IDOO DQG
H[KDXVWLRQFRPHVHDVLHU
$WKOHWHVH[SHULHQFHLQWHQVHDQ[LHW\SDUWLFXODUO\WKH³HOLWH´
DWKOHWHVZKRDUHIRFXVHGLQLQWHUQDWLRQDOKHDGOLQHVDQGIHHO
WKH H[SHFWDWLRQV RI VSRUWV IDQV GHPDQGLQJ D QHZ UHFRUG
³(OLWH´ DWKOHWHV DUH LGHQWL¿HG IURP WKHLU FRPPLWPHQW ERWK LQ
WKHSUH-JDPHSUHSDUDWLRQDVZHOODVLQWKHJDPH7KDWLVWKH
UHDVRQ WKH\ FRSH ZLWK LQWHQVH VWUHVV SULRU WR DV PXFK DV
LQUHDO-WLPHHIIRUWLHDSSUHKHQVLYHRIJDPHIDLOXUHDQ[LHW\
ZKHWKHU RU QRW KH ZLOO EH DEOH WR PHHW WKH H[SHFWDWLRQV RI
WKHLUFRDFKRUFRXQWU\WKHSUHVVXUHLPSRVHGIURPWKHREOLJDWLRQ IRU EHWWHU DFKLHYHPHQW GHDOLQJ ZLWK WRXJK FRPSHWLWLRQ
IURPRWKHUDWKOHWHVHWF'H¿QLWHO\DPHWKRGKHOSLQJDWKOHWHV
WRUHOD[DQGOLPLWSUH-JDPHVWUHVVDFWVDVDUHVFXHERDUGDQG
LVDEDVLFSDUWRIWUDLQLQJ
)URP WKH YHU\ ¿UVW KRXUV LQ \RXU ELRIHHGEDFN VHVVLRQV
\RXUHDOL]HE\¿UVWKDQGWKHHQRUPRXVRSSRUWXQLWLHVRIIHUHG
WR\RXWKHDELOLW\WRPDVWHUPLQGLQWHUDFWLRQZLWKERG\IXQFWLRQVLQWKHPDQQHU\RXGHHPDVPRVWIUXLWIXODQGSURGXFWLYH
IRU \RXU DWKOHWLF DFWLYLW\ 7KLV HQKDQFHV \RXU VHOI-FRQWURO D
FDUGLQDOTXDOLW\DQGDOVRJUHDWO\ERRVWV\RXUVHOI-FRQ¿GHQFH
ERWKLPSRUWDQWFRRUGLQDWHVRI\RXUVXFFHVV

,QWHQVL¿HGFRQFHQWUDWLRQDQGWKHDELOLW\WRIRFXVHOLPLQDWLRQ RI QHJDWLYH WKRXJKWV HQKDQFHPHQW RI SRVLWLYH H[SHFWDWLRQV DQG LQFUHDVHG VHOI-FRQ¿GHQFH KDV EHHQ SURYHQ
E\ VFLHQWL¿F UHVHDUFK WKDW VLJQL¿FDQWO\ HOHYDWH \RXU SHUIRUPDQFH%LRIHHGEDFNKHOSV\RXLQ\HWDQRWKHUZD\LQFUHDVHV
UHDGLQHVVDQGSURPSWQHVVRIUHDFWLRQWLPHZKLFKDUHGHWHUPLQLQJSDUDPHWHUVIRUSHUIRUPDQFHLQVRPHVSRUWVVXFKDV
DUWLODU\IHQFLQJWDHTXRGRZUHVWOLQJHWF
3LQHO  6FKXOW] LQ  V\VWHPDWLFDOO\ DSSOLHG HOHFWURP\RJUDSKLFSURWRFROVDQGFRQYH\HGWKHPRVWVLJQL¿FDQWLPSDFW SUH-JDPH VWUHVV KDV XSRQ DWKOHWLF SHUIRUPDQFH 7KLV
UHVHDUFKDVVHVVHVWKDWSUH-JDPHVWUHVVUHGXFHVWKHSHUIRUPDQFHRIDWKOHWHHYHQXSWR
$QRWKHUVRPHZKDWQHJOHFWHGVHFWRUWRZKLFKELRIHHGEDFN
LV H[WUHPHO\ XVHIXO GHDOV ZLWK SDUWLFXODU SUREOHPV DWKOHWHV
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IDFHRFFDVLRQDOO\6XFKSUREOHPVDUHPHODQFKRO\XVXDOO\DIWHUDIDLOXUHRULQMXU\FKURQLFIDWLJXHLQFUHDVHGRUGHFUHDVHG
DSSHWLWHVOHHSOHVVQHVVGXHWRDQ[LHW\DQGRWKHUV%LRIHHGEDFNLVWKHLQGLFDWHGPHWKRGRIWUHDWPHQWIRUDOOWKHDERYH
%LRIHHGEDFN RSHQHG QHZ KRUL]RQV LQ DWKOHWLFV FKDOOHQJLQJ
QRW RQO\ WKH VSRUWV SURIHVVLRQDOV EXW HDFK RQH RI XV ZKR
ZLVKHVWRLPSURYHSHUIRUPDQFHVXUSDVVSHUVRQDOOLPLWVDQG
XVHWKHLQH[KDXVWLEOHSRZHURIWKHPLQGWRJDLQWKHVDWLVIDFWLRQDQGEHQH¿WVDWKOHWLFDFWLYLW\FDQRIIHUXV

Peter Kledzos, of Greek origin and the oldest living Olympic
champion refers to the pole-vault saying: “Whether one uses
a bamboo pole or a modern Kevlar pole, mental resilience remains as important as it was always”.
.KDVN\  6PLWK LQ  DQG 5DVLG  3DULVK LQ 
XVHGELRIHHGEDFNWRUHGXFHDQ[LHW\DQGDWWDLQWKHLGHDOSV\FKRPHQWDO DWWLWXGH IRU VSRUW SHUIRUPDQFH ZKLOH %URXFHN
%DUWKRORPHZ/DQGHUV /LQGHULQXVHG%LRIHHGEDFN
WRDGGUHVVWKHLVVXHRISDLQHQGXUDQFH
7KHRUGHULQZKLFKPXVFOHVFRQWUDFWDQGUHOD[GXULQJELRIHHGEDFNFDQDOWHUWREHDSWO\DGMXVWHGWRHDFKW\SHRIVSRUW
LHIRUDZHLJKW-OLIWHULWLVLPSHUDWLYHWRUHOD[VSHFL¿FPXVFOH
JURXSV QRW LQYROYHG LQ OLIWLQJ WKXV VDYH HQHUJ\ WR EH XVHG
E\ WKH PXVFOHV HQFXPEHUHG WR SHUIRUP WKH WDVN 8QGHU QR
FLUFXPVWDQFHV FRXOG D ZHLJKW OLIWHU DFKLHYH UHFRUG SHUIRUPDQFHV ZLWKRXW PDVWHULQJ WKH SKHQRPHQRQ RI G\VSRQHVLV
2QWKHFRQWUDU\DQDUFKHUPD\QHHGWRIRFXVRQUHOD[LQJWKH
IDFLDO PXVFOHV DQG XSSHU H[WUHPLWLHV VR DV WR IDFLOLWDWH KLV
FRQFHQWUDWLRQZKHQVKRRWLQJWKHDUURZ

Luke Behncke, of Melbourne University, in an extensive
VWXG\ SXEOLVKHG LQ WKH$WKOHWLF ,QVLJKW -RXUQDO UHIHUV WR WKH
necessity of mental training which enables an athlete to stabilize and augment his/her performance.
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The capacity of an athlete to control mind and emotions,
besides promoting performance, builds the foundations for
LQFUHDVHG VHOIFRQ¿GHQFH DQG ZHOOEHLQJ %R\V  =HQRQJ
1999).
&RKQ LQ  SUHVHQWHG LQIRUPDWLRQ UHJDUGLQJ PHQWDO
WUDLQLQJPHWKRGVHPSOR\HGIRUWKHSXUSRVHRILQFUHDVLQJSHUIRUPDQFHZKLFKZHUHVXFFHVVIXOO\DGRSWHGLQPDQ\VSRUWV
VXFK DV JROI WHQQLV YROOH\ EDVNHW DQG IRRWEDOO ERZOLQJ
UK\WKPLFJ\PQDVWLFVVNLGLYLQJHWF
'LDPDQWLGLV DQG &DQJRO LQ  DSSOLHG ELRIHHGEDFN
FRXSOHGZLWKPHQWDOWUDLQLQJWREDVNHWEDOOSOD\HUV7KHWHDP
DIWHUIRXUJDPHVHDVRQVFOLPEHGIURPWKHUGDQGUDQNHG
QG DW WKH JHQHUDO FROOHJLDWH WHDPV UDQNLQJ /REPH\HU 
:DVVHUPDQLQH[DPLQHGWKHHIIHFWRIPHQWDOWUDLQLQJ
RQWKHIUHH-VKRWVRIEDVNHWEDOOSOD\HUVDQGQRWHGWKHVXSUHPDF\  KLJKHU HI¿FLHQF\ LQ VXEMHFWV ZKR KDG PDGH SULRU
PHQWDO H[HUFLVH (YHQ EHWWHU UHVXOWV LQ WKH VDPH VSRUW ZDV
GHPRQVWUDWHGLQUHVHDUFKFRQGXFWHGE\:ULVEHUJ $QVKHO
LQDQG.DYXVVDQX&UHZV *LOOLQ'LDPDQWLGLV
HWDORIWKH*UHHN%LRIHHGEDFN&HQWUHSURYLGHGELRIHHGEDFN
WUDLQLQJWRDODUJHJURXSRIDWKOHWHVFRPSULVLQJLQWKH
*UHHN 1DWLRQDO 7UDFN 7HDP DQG WKH H[FHSWLRQDO UHVXOWV RI
WKHLUVXUYH\ZHUHDQQRXQFHGDWDSUHVVFRQIHUHQFHKHOGLQ
WKH=DSSLRQPDQVLRQLQZLWKWKHSDUWLFLSDWLRQRIHLJKW
WUDFN FKDPSLRQV RQ WKH SDQHO 6HYHUDO RI WKH DWKOHWHV WKDW
WUDLQHGLQELRIHHGEDFNQRZFRDFKRWKHUFKDPSLRQV

Each time you want to unleash the maximum of your potential and abilities for top performance, without tiring or causing irreparable damage to your organism, biofeedback is the
QDWXUDODQGVFLHQWL¿FWRROIRU\RX
Even the strongest of drug enhancements are incapable of
being effective, if you do not control the mechanism of your
psychomental participation in the effort.
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Chapter 15

Biofeedback in natural
medicine and rehabilitation
The mechanism of neuromuscular function
Nature heals. Do you know that?
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The mechanism of neuromuscular function
7KH ¿UVW PHWKRGLF ELRIHHGEDFN DSSOLFDWLRQV FRQFHUQLQJ
body lesion rehabilitation were delivered in the 1950s, chiefly in war victims with physical handicaps or impairments.
Rehabilitative medicine developed as a medical specialty
after World War II aiming at improving the functionality and
life quality of individuals with mobility disabilities. The domains of physiotherapy, speech therapy and rehabilitation
psychology developed techniques optimizing life quality.
Subsequently the number of rehabilitation centers rose considerably.
Physical disabilities derive from diverse causes, impairing either the central or peripheral nervous system, such
as: spinal cord or head injuries, hypoxia at labor, congenital problems involving cerebral palsy, spina di¿da etc. $lso
in Guillain-Barre syndrome, multiple sclerosis, amyotrophic
lateral sclerosis, encephalitis, poliomyelitis, facial nerve paralysis, and vascular brain diseases causing brain stroNes.

Physical therapy and rehabilitative medicine deal with cases
of neuromuscular impairment. In such cases there are damages at the motor unit, or neuron or both.

The conduction velocity of the electric charges transported through our nerves, which resemble wires, is higher
at the upper extremities than at the lower, broadly ranging between 45-75 m/s (meter per second) and 38-55 m/s
respectively. $s neural conductance velocity is the speed
electric charges travel in the electric conduit, namely the
nerve. Nerve conductance is ruled by the general principles
regulating the conductance of an electric cord; the larger
the cordcross-section the higher its conductance velocity.
Temperature inÀuences neural conductance in a manner
that one degree temperature decrease brings about velocity reduction -.5 m/s. $ge is another parameter affecting
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neural conductance so that velocity in infants is half of that
observed in adults, on account of nervous system immaturity in infancy. In elderly people, over 60 years, neural
conductance is 10% slower than in adults, obviously due to
neural tissue-networN anility.
These peculiarities dictate conductance measurements,
concerning the affected nerves in cases needing physical
rehabilitation treatment, to be always made comparatively,
in the sense that nerves are examined and assessed bilaterally. %etter accessible to biofeedbacN control are mainly
the facial, median, radial and ulnar nerve which innervate
the upper extremities, and also the femoral, common peroneal and tibial at lower extremities.
In the biofeedbacN laboratory, we can examine the neuromuscular synapses, the nerve-muscle linN, or else the neuron-motor unit connection to determine whether it operates
normally. When a neuromuscular synapsis is disrupted the
nervous stimulus transmitted in the form of electric charge
through the nerve can no longer reach its end destination,
the muscle, nor thereby pass to the muscle the command
to contract.
Neuromuscular synapsis, besides its strictly mechanistic
aspect, meaning the nerve-muscle linNage, further encompasses a chemical aspect de¿ned and ruled by the secretion of a series of chemical molecules, in diminutive quantities, subservient to the neuromuscular synapses. Some
of these substances are called neurotransmitters. Pharmaceutical substances antagonizing neurotransmitters or
other chemical agents blocN the neuromuscular synapses,
bringing about paralysis. Once, on account of impairment,
neuromuscular synapsis is blocNed the muscles no longer
receive electric stimuli and paralyze, emaciate or become
atrophic and incapacitated.
Neuron conductance is usually impaired in chronic diseases, such as metabolic, degenerative, inÀammatory and
post-traumatic. )actors Neeping muscles active, in normal
volume and good functional state, constitute both the nervous stimulation and muscle arousal.
The sNeletal muscles of the human body would be un-
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DEOHWRSHUIRUPDQGRXWSXWZRUNLIWKHUHZHUHQRWRSHUDWLQJ
in pairs, one muscle executing the opposite movement from
the other. In each muscle pair of this type, one muscle is
called agonist and the other antagonist. If the muscular arrangement did not follow the pattern of functional couples,
no set of movements would be feasible; neither bones could
act as levers and thus enable movement implementation.
The muscles end in tendons which adhere to the bones in
a particular mode that forces bones, by pulling or drawing,
to produce movement each time muscles contract. When
an agonist muscle contracts and performs its tug tasN, its
companion in the muscle pair must simultaneously relax allowing so the movement to taNe place. /iNewise, when agonist muscle relaxes, its antagonist concurrently contracts,
maNing possible the opposite movement.
Therefore, every body movement is executed and completed by means of synchronous, gradual and coordinated
contraction and relaxation: the agonist and antagonist muscles respectively perform.
When a part of your body is in relaxation, for instance
your hand, then both agonist and antagonist muscles are
relaxed. $ typical pair of muscles, accessible to everyone
wishing to witness and test this function directly, even by
mere touch, comprise front arm muscles or biceps and triceps, at the bacN side of the arm. When biceps contracts
the forearm is pulled and bends the arm to the elbow forming
a right angle proper for weight lifting. In this case, the biceps
play the role of agonist whereas the muscles at the rear arm
are the antagonists. When the biceps contract its antagonist
relaxes and vice versa. Imagine holding a long pole topped
with a comb and stretching up our hands to reach the olive
tree top so as to “comb” down the olives, the moment we
pull down and lower our hands the rear arm muscles act
as agonists and biceps as antagonists. /iNewise, all body
muscles form and perform in similar functional duets.
When, subsequent to degeneration processes, neuron
cells thin-out the replenishing mechanisms in the left neurons are put into motion, sprouting is initiated alongside the
remaining nerves which start innervating the adjacent, enervated muscle ¿bres and increase in this manner the ratio
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of innervations. Nature leaves nothing to chance. It has anticipated and so provided that in the occasion of enervated
muscle ¿bres, due to neural diseases or lesions from degeneration, in other words, when the nerves reaching muscle
¿bres and trigging their functioning have been destroyed,
sprouting starts from the adjacent, healthy and intact nerves
and sprigs grow to innervate the enervated muscles. This
way is redressed, at least anatomically, their impaired hypostasis.

Diamond et al. (1976) observed that when a motor neuron
is impaired, eventually its activity ceases. Due to this impairment, various chemical factors diffuse to adjacent tissues.
This represents a chemical SOS for help. Adjacent neurites
receive the message and start helping by sprouting sprigs
to reach the impaired area. Amazing altruism and mutuality
exist at nerve level. This mechanism is called parallel neural
sprouting.

It seems that through this mechanism the functionality of
the damaged tissue is substituted. $fter the necessary time
lapse the axon grows again TsuNahara, 1981). $s it grows
it heads toward its pre-injury locations, following the chemical signals transmitted by the impaired and decomposing
tissues.

Ultimately, functional synapses are formed and the neural
pathway is restored.
In clinical practice we sometimes meet a phenomenon
called synaptic suppression. Notwithstanding the fact that
synaptic surfaces exist and are intact, the brain however does
not use them and seems to ignore or striNe them out 0arN,
1980). The brain is characterized from absolute hierarchy in its
structures and functions. When a function is performed at vari-
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ous functional brain levels and the higher centre is damaged,
the directly lower level resumes control to restore the function.
This, so termed, replacement mechanism is mainly responsible for the restitution of a large number of neuromuscular
impairments (Davis, 1979).
These young sprigs of nervous tissue which reinstate muscular innervations, namely the neuromuscular synapses at
the impaired muscles, are relatively less mature than the rest
of the nerves therefore neural signals transmission is slower
through them. $s a result, the command for muscular contraction reaches some ¿bers with delay, thereby not all ¿bers
contract simultaneously and this lacN in synchrony is demonstrated as inadequate movement control.

Nature heals. Do you know that?
In light of those elementary lessons mentioned above, regarding the physiological functions nerves and muscles possess, surely you must feel admiration for the complexity and
completeness your organism presents, and as well for the prudence nature shows by attending to the anatomical or functional restoration of the organism each time the latter sustains
some form of impairment. Usually, when a muscle is impaired,
as aforementioned, its paralysis follows, consequently its antagonist muscle, its match in the bipolar muscle pair, looses
its tasN orientation. /iNe a ¿sh out of water it fails to function
normally and eventually develops spasticity (constant muscle
contraction), since it neither meets any resistance, nor receives
any functional response from its “mate” that would initiate its
relaxation. This explains why in body parts with neuromuscular
lesions certain muscles are often paralyzed whereas others
remain in spastic contraction. The phenomenon leads to extremely dysfunctional states, including mobility problems and
serious painful syndromes.
Subsequent to neuromuscular impairment and within the
context of healing processes, re-innervation of the muscular
¿bers is initiated, however, the patient is not aware of this pro-
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cess, nor has any sense of it. Up to the last decades, science
was equally ignorant of the fact. Thus, these most valuable
healing efforts of the organism remained unexploited. Besides,
due to the functional immaturity of the ventured activity, the
patient perceives this whole effort as an additional problem to
the one already existing.

The basic idea in biofeedback regarding rehabilitation was
on the one hand to try to restore functionality the newly re-innervated with sprigs muscles and on the other to train the person how to use and re-activate the rehabilitated from nature
muscles.
The individual is unaware that such a bene¿cial faculty
has been deposited by nature in the impaired tissues waiting
to be withdrawn and exploited personally by the patient to the
avail of lesion restoration. BiofeedbacN science in cooperation with clinical neurology, by exploring the neuromuscular
function, discovered this precious and useful secret.
Thereby, biofeedbacN therapeutic efforts set as goals on
the one hand the re-functioning of muscle ¿bers which have
healed from innervations aspect and on the other hand the
subMect¶s retraining in using these muscle ¿bers.

The multiple achievements biofeedback exhibits in our days
in physical rehabilitation prove that both goals have been accomplished.
Several researchers have expressed their views on this
issue contributing to its ample interpretation and elucidation.
Joseph Brudny and his team, in 1979, asserted with respect
to post-stroNe brain lesions, that the signi¿cant success biofeedbacN exhibited in restoring damages was accountable
to:
The information feedbacN provided by the electromyograph, when the patient is executing a movement, substitutes
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WKHGLVUXSWHGLQWHUQDOQHUYRXVORRSDQGWKHGH¿FLHQWSURFHVVing of the signal issuing from the examined brain lesion. In
succession, the nervous pathway followed is described to bypass the lesion and “recover” the impaired function.
$s the progress goes on the synapses which previously
remained unused or sub-functionied start acquiring functional
faculties, because the feedbacN process compels them to become active. 7heir axons stretch and seeN for new synaptic
connections in the neuromuscular tissue system.
It is estimated that in the States 35,000,000 people suffer
from some form of physical disability which usually causes
lesser or greater paralysis, not allowing the patient to walN or
in many cases not even to serve rudimentary needs, such as
eating or getting dressed. This raises the need for attendants
to looN after disabled people on a permanent basis at home or
rehabilitation centers. The advances of medicine and technology nowadays rendered feasible a long life for many people,
who under different circumstances would be unable to survive, and as numbers escalate so does the necessity to develop new techniques and solutions.
%iofeedbacN was successfully applied in 0 in hemiplegics from brain stroNe. (ver since biofeedbacN applications
have multiplied and expanded to address a host of problems.

By providing to the suffering person, feedback instantly
displaying the electrical activity of the muscles we want
to regain control, the patient can be trained to inhibit undesirable muscle spasticity, augment muscular power, expand movement amplitude and gain control over paralyzed
muscles.

Technology progresses enable us today to measure with
great precision the electrical activity of muscles by an electromyograph and supply this information to the patient in au-
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dio or/and visual form. Even paralyzed muscles retain some
elementary electrical activity ZKicK ampli¿ed Ey tKe electromyoJrapK can provide feedEacN to tKe trainee. )eedEacN
displays both to patient and therapist the most diminutive
changes in muscle activity which under different circumstances would be imperceptible. This offers substantial help
to the patient who guided by the feedbacN cue gradually
regains control of the muscle. Diagnostic electromyography
and research dealing with the ¿ne control of motor units
fueled the evolution of clinical electromyographic biofeedbacN.
,n cerebral palsy and sNeletal muscle disorders specialized feedbacN instruments can be used such as the electrogoniometer, or devices sensitive to pressure or body posture. The type of the device depends primarily on the type of
the problem and secondarily on the therapist’s resourcefulness. The biofeedbacN trainer should allow to be e[pressed
all his/her creativity, scienti¿c learning and e[perience when
creating the therapeutic protocol that will be applied.
Certain basic principals or guidelines must be followed in
protocol designing, nevertheless, each patient constitutes
a unique idiosyncrasy or constitution so the protocol has
to match the patient potential, patience and desire for improvement. Therapists treating patients with neuro-Ninetic
disorders are confronted with a basic problem, how to Neep
their attention focused and active, facilitating the proper
utilization of the feedbacN given to them, displayed on the
monitoring device. 5esearchers try to invest the feedbacN
signal with features that can attract attention. Cutting edge
multimedia technology has equipped scientists with current
useful tools that can facilitate and accelerate rehabilitation,
through a process that is both pleasant and promoting active participation.
$n e[ample of such adaptation which has been used in
upper e[tremity rehabilitation, pursuant to brain stroNe, is
the following: The goal of the training session was, for instance that the patient manages to reach with his hand a
tea cup. ,nstead of employing feedbacN on repetitive hand
contracting and Àe[ing values, the patient watched on a T9
screen a hand extending towards the cup, demonstrating
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the optimal movement pattern or the best movement the
patient had achieved in previous session. Thus, the patient
Zas trained to Zatch the movinJ picture on the T9 instead
of his/her hand. This way the sensorimotor process involved
in movement performance is made subconsciously, facilitating so neural re-activation and functional modulation of the
problematic extremity.
In Europe, the Euromed Rehabilitation Center from 1994
helps patients with cerebral palsy or other relative disorders to improve their deranged functions. 9aried treatments
are applied such as Ninetic therapy, physiotherapy, magnet-therapy, shiatsu etc. %iofeedbacN has the central role
among these interventions.

The main problems in which biofeedback has been successfully applied the last 45 years, are:
Paralysis due to brain or spinal cord impairment
Brain strokes
Brain palsy
Torticollis (contracted neck muscles)
Post-traumatic headaches
Guillen-Barre syndrome
Bell’s paralysis
Speech disorders
Carpal tunnel syndrome
Parkinson disease

There is a multitude of scienti¿c studies regarding biofeedbacN application and new ones Neep being added to the list.
In the section of neuromuscular rehabilitation electromyographic biofeedbacN has been successfully applied in
%rain stroNes and brain inMuries 0arinacci +orande, 19
-ohnson *arton, 19 $mato, +ermsmeyer, .leinman,
19 6waan, van :ieringen, )oNNema, 194 %rudny et al.,

329

BIOFEEDBACK

1974; Basmajian, et al., 1975; Brudny et al., 1976; Basmajian
et al., 1982)
6Sinal FRrd FrRssseFtiRns Brudnyet al, 1974; 6eymRur
Bassler, 1977; 1aFKt, :RlI, &RRJler,1982; BruFNer, 198)
6SastiF KemiSleJia Brudny, 1974; :RlSert :RRldridJe,
1975; 6NrRt]Ny, *alenstein, 2sterniJ, 1978; $satR, 7ZiJJs,
(llisRn, 1981)
7RrtiFRllis &leeland, 197; Brudny, *rynEaum,
1974; .Rrein et al., 1976)
1eurRn injuries BRRNer, 5uERZ,
Na, BrRZn, Basmajian, 1975)
3RliRmyelitis 0arinaFFi
1974)

.Rrein,

&Rleman, 1969; .uNul-

+Rrande, 196; 6Zann et al.,

3arNinsRn¶s disease 1etsell
/eJeZie,1975)

&leeland,197; 1usselt

&lerN¶s sSasm 5eaYley, 1975)
7endRns dislRFatiRns Brudny et al., 1976) țĮȚ
*uillain-Barre syndrRme &RKen, &rRuFK
1976; Ince, 2006).

7KRmSsRn,

For many of years, the attempt of science to probe into the
organism’s healing and restoration capacities regarding motor
neuron lesions had meager perspectives, due to the prevalent
views of the past supporting that nervous tissue possessed
insigni¿cant regenerative faculties %iofeedbacN application
conveyed that the brain can identify the new functional synapses and activate them through proper biofeedback training, restoring them thus at maximal degree functional impairments.
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Chapter 16

Therapeutic applications of
biofeedback
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A. STRESS & ANXIETY RELATED DISORDERS
Anxiety neurosis
Obesity
Insomnia
Chronic fatigue syndrome
Phobias
Post-traumatic phobic disorders
Post-traumatic shock in children
Post-traumatic shock in Vietnam veterans
Panic attacks
Rage outbursts
Self-destructive tendency
Anxiety response in patients with
chronic diseases
Fainting episodes
Nausea and dizziness
Hyperhydrosia (over-perspiring)
Stuttering
Bruxism
Vocal chord dysfunction, functional
hoarseness
Tinnitus

B. PAIN MANAGEMENT
Chronic pain syndromes
Headache-migraine
Pediatric headache
Carpal tunnel syndrome
Arthritic syndromes
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Torticollis (contracted neck muscles)
Raynaud’s syndrome
Chronic back pain
Chronic lumbar-sacral pain
Chronic myalgia (muscular pain)

C. PSYCHOPHYSIOLOGICAL DISEASES
C1. Cardiovascular
High Blood Pressure
Arrhythmias
C2. Gastrointestinal-Urinary
Peptic ulcer
Constipation
Spastic colitis
Urinary and fecal incontinence
Nocturnal enuresis in children
C3. Respiratory
Asthma
Asthma in children
C4. Gynecological
Dysmenorrhea
Vulvar vestibulitis
Dyspareunia
Vaginismus
Childbirth pain
C5. Male Genital system
Erectile dysfunction
Chronic aseptic prostatitis
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C6. Endocrine
Diabetes mellitus
C7. Neurological-Psychiatric
Learning disabilities
Hyperactive Syndrome
$ttention De¿cit Disorder
Dyslexia
Autism
Epilepsy
Parkinson’s disease

D. SUBSTANCES ABUSE
Smoking
Alcoholism
Toxicomania (drug addiction)
Chemotherapy

E. CHRONIC DISORDERS
Neuromuscular rehabilitation posttraumatic, post-operative or post
brain stroke
Permanent mobility problems
Scoliosis-Kyphosis
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Anxiety neurosis
9HU\VLJQL¿FDQWVXUYH\VRQELRIHHGEDFNWUHDWPHQWLQDQ[Lety neurosis documenting very high percentages of positive
results have been carried out by many researchers, among
which:
Bryden & Ley (1983)
S.Diamantidis (1984)
S.Diamantidis and Polychronopoulou (1989)
Thomas & Sattlberger (1997)
Baehr, Rosenfeld & Baehr (1998)
Thatcher (1998)
Manchester, Allen & Tachiki (1999)
DeBeus (1999)
Hamilton & Barnes (1999)
S.Diamantidis et al (1998)
Ibric & Kaur (2000)
Lowson & Barnes (2000)
Lowson, Barnes & Davis (2001)
VanBloem (2001)
Gurnee (2002)
Moore (2003)
Tan & Kirsch (2003)
Freides (2005)
Obesity
Obesity today is not viewed merely as a disorder but as
a disease. Especially in developed countries, 65% of the
population is overweight or obese. In the decade 1991-2001
obese persons doubled their numbers in the United States.
Statistic data convey that the number of deaths caused from
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obesity in the United States every year exceeds 300,000 and
relevant medical care costs surpass one hundred billion dollars.
Obese persons are more prone and more likely to develop
high blood pressure, high cholesterol blood levels, cardiovascular diseases, heart stroke, brain stroke, diabetes mellitus,
various cancer types and other diseases such as sleep apnoea, rheumatoid-arthritic problems and uric arthritis.
Obesity constitutes a complex and multifactor disorder.
It is distinguished in obesity of organic etiology, associated
Zith a speci¿c diagnosed disease usually of endocrine, and
obesity of functional etiology when its onset and progress is
linked to causes beyond organic. In functional obesity, food
over-consumption is the outcome of a number of environmental psychological and hereditary factors which have to
be addressed radically, methodically and simultaneously to
obtain substantial and genuine solutions.
Repetitive weight loss and gain is common in obese people who cannot manage to keep their normal weight ¿gures
stable. This is most often due to the failure to cope successfully with the underlying psychoemotional factor. In such cases we are talking about the “yoyo” syndrome, named after the
popular childhood toy, merely because weight goes up and
down resembling a yoyo’s movement. This “yoyo” syndrome
conceals a great risk, the breaking down of the patient’s muscular system, since each attempt to waste fat and weight is
accompanied by muscular tissue loss due to catabolism, unless the patient incorporates in the slimming effort a special
program strengthening muscular tissue, designed according
to one’s needs.
Obesity can become a very threatening menace because
it has the power to deteriorate, imperil and weaken the organism in several points and at many levels. The obesity
monster resembles a Hydra possessing the qualities of chameleon. Functional obesity usually develops pursuant to a
psychological stimulus which sets into motion diverse factors and mechanisms in the organism. The initial stressful
action brings about arousal of the sympathetic system with
all stress’s consecutives which overpower the organism in
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a manner depending on one’s sensitivities and predispositions. In succession, more stress inducing factors of a cognitive nature add up, springing from the mental elaboration and
subjective interpretation of everyday living conditions, and
initiate a vicious circle.
The mechanism mediating in obesity is multifactorial,
therefore multifaceted treatment is needed. Obesity is broadly accepted as one of the most dif¿cult health problems to
be tackled. Biofeedback protocols treating obesity cases encompass a variety of devices and techniques taking into account the individuality of each case and the needs of this
particular organism.
The boost of self-esteem and self-consciousness which
are promoted when a one is trained in biofeedback, along
with the factual con¿rmation that the person gets from the
biofeedback devices that one can indeed control somatic
functions, are also very supportive to the treatment.
Both obesity originating in bulimia and its extreme opposite eating disorder, anorexia nervosa, share the same psychopathologic basis.
9ery signi¿cant results regarding the biofeedback treatment of bulimic cases announced with their researches the
following:
(splen

*ar¿nkel in , Toronto &anada

S.Diamantidis, Kyriakopoulou, Kyvelou, Polychronopoulou & Drossou, 1998, Athens Greece
S.Diamantidis & Hadzikostas, 2004, Nicosia Cyprus
Smith, Sams & Sherlin in 2003.
Very substantial results in the treatment of anorexia nervosa conveyed the researches of:
Jordanova in 2000, Skopje F.Y.R.O.M and
Smith, Sams & Sherlin ĲȠ 2001.
Insomnia
In 1994, Morin, Culbert & Schwartz of Virginia University
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medical school, conducted a comparative meta-analysis to
revieZ the ¿ndinJs oI  scienti¿c researches involvinJ 
patients suffering from insomnia who were not taking any
medication but were treated solely with non-pharmacological
treatments, among which biofeedback. They assessed the
factors induction, duration and Tuality of sleep. The ¿ndings
indicated 81% improvement of insomnia.
In 1998, Lenvin of Moscow medical academy, applied
an extraordinarily original method to address insomnia and
named it “brain music”. The researcher used an electroencephalograph and recorded brain waves at various sleep
stages, then transformed them into brain music, using a special algorithm he personally developed. In succession, he
worked with 58 chronic insomnia patients who listened to the
resulting audio tapes of brain music before going to sleep.
The ¿ndings conveyed that 8% of the insomnia patients had
positive response to this method. The method was further
researched inducing the same positive effects.
Chesson, Anderson, Littner, Davila, Hartse, Johnson, Wise
& Rafekas, in 1999, of Louisiana medical school studied the
biofeedback inÀuence in the treatment of chronic insomnia
and ascertained strong positive ef¿cacy.
Relevant signi¿cant ¿ndings resulted from their research
on the biofeedback treatment of insomnia also:
Kroeker & Henkelman (1986)
Morris, Sharpe, Sharpley, Cowen, Hawton & Morris
(1993)
Kaiser & Sterman (1994)
Flanigan, Morehouse & Shapiro (1995)
S.Diamantidis, Polychronopoulou, Kyvelou & (1998)
Chronic Fatigue syndrome
James & Folen, in 1996, of Psychology department Army
Medical centre Honolulu USA, applied EEG-biofeedback paradigm to de¿ne a therapeutic protocol for the treatment of
chronic fatigue syndrome.
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&KURQLFIDWLJXHV\QGURPH &)6 LVVSHFL¿HGDVWKHFRQGLtion of constant fatigue. Many people fall under this category
who notwithstanding their adoption of a hypochondriac approach regarding their life Tuality i.e. follow speci¿c healthy
diet regime, take all vitamin or other nutrition supplements,
attend to their sleep and working conditions etc, nevertheless feel tired all the time. This problem preoccupies several
millions of people especially in advanced and industrial societies. ,ts aetiology is not yet completely clari¿ed, particularly with respect to the participation of other factors, apart
from that involving sympathetic nervous system arousal. This
syndrome forms an enormous wound in all current economic
systems leading to billions of work-time losses, congestion in
health care services and huge pharmaceutical consumptions
for the alleviation of sufferers’ symptoms.
In the previously mentioned research, an EEG-biofeedback training protocol was implemented based and co-assessing Wechler adult intelligence scale results. Both clinical ¿ndings and test results showed a signi¿cantly improved
ability of the subMects to cope with the syndrome, signi¿cant
enhancement of their functional faculties and also considerable improvement of life quality.
Remarkable results referred in their researches on chronic
fatigue syndrome also:
Holmes, Kaplan, Gantz, Komariff, Schonberger, Straus,
Jones, Dubois, Cunningham-Rundles, Pahwa, ‘Ibsato, Zegans, Purtilo, Brown, Schooley & Brus (1988)
Manu, Matthews, Lane, Tennen, Hesselbrock, Mendola &
$fÀeck (1989)
Hickie, Lloyd, Wake¿eld & Parker (199)
Manu, Lane & Matthews (1992)
Ray, Weir, Phillips & Cullen (1992)
Scheffers, Johnson, Grafman, Dale & Strauss (1992)
Tansey (1993)
Buchwald, Pascualy, Bombardier & Kith (1994)
DeLuca, Johnson & Natelson (1994)
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Johnson, DeLuca, Fielder & Natelson (1994)
Krupp, Sliwinski, Masur, Friedburg & Coyle (1994)
DeLuca, Johnson, Beldowicz & Natelson (1995)
S. Diamantidis, Polymenea, Lampropoulou, Padziaras &
Kyriakopoulou (1989-1996)
Billiott, Budzynski & Andrasik (1997)
Brown (1999)
Hammond (2000)
Trudeau, Moore, Stockley & Rubin (2000)
Phobias
The term phobia refers to conditions characterized by
chronic and unfounded fear, mainly sustained by mental processes and ruminations. In phobia states fear overwhelms
the psychomental organ and very often drives the individual
to irrational [and disproportionate] reactions and behaviors,
usually unresponsive to rational approaches or explanations.
The majority of phobias covert an exaggeration factor sometimes based on past traumatic experiences. An almost limitless list of phobias exists. However, the most common are:
Height-phobia or acrophobia when one is afraid of heights.
Usually, phobic subjects do not restrict it to themselves but
also experience fear when they watch someone else walking near edges in altitudes or approaching a balcony edge
without a rail.
Animal phobia (Dog-phobia, Cat-phobia, Spider-phobia
etc).
Death-phobia regarding oneself or one’s family.
Agoraphobia: when one is afraid of crowds or assemblies.
Cardiac arrest phobia or heartstroke phobia.
Claustrophobia: when one is afraid of con¿ned spaces.
Hemophobia or blood phobia.
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Hydrophobia: when one is afraid of water.
Public speech or public appearance phobia: when one is
afraid to be exposed in public.
Bacteriophobia and Nosophobia or disease phobia.
Counterphobia: when one is afraid that something scary or
fearful situations will occur.
Ceraunophobia: when one is afraid of lightening and phobia of thunder or sudden loud noises.
Anthropophobia: when one is afraid of people.
Desensitization from phobias via biofeedback relies on
the fact that no fear can appear without participation from
the body, which issues from the arousal of the sympathetic
branch of the autonomic nervous system. Positive results
concerning the treatment and control of varied phobias by
means of relaxation and biofeedback have been stated by
many researchers, such as:
Telch MJ, Valentiner DP, Ilai D, Petruzzi D & Hehmsoth M,
in 2000, Texas university, on claustrophobia.
S.Diamantidis, Drossou, Kyriakopoulou & Kyvelou, in
1998, Athens, on claustrophobia and height-phobia.
Whitney SL, Jacob RG, Sparto PJ, Olshansky EF, Detweiler-Shostak G, Brown EL & Furman JM, in 2005, Pittsburgh
university, on height-phobia.
Wiederhold BK, Jang DP, Gevirtz RG, Kim SI, Kim IY &
Wiederhold MD, in 2002, San Diego, on Àying or air-plane
travel phobia.
Buodo G, Sarlo M, Codispoti M & Palomba D, in 2006,
Padua university in Italy, on blood-phobia.
Koch EI, Spates CR & Himle JA, in 2004, West Michigan
university, on small animal phobia.
Paquette V, Levesque J, Mensour B, Leroux JM, Beaudoin
G, Bourgouin P & Beauregard M, in 2003, Montreal Canada,
on spider-phobia.
Elmore AM, in New York USA, on dentist-phobia.
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Friis-Hasche E & Hutchings B, in 1990, in Denmark, on
dental-phobia.
S.Diamantidis & Vasilara, in 1998, Athens, on dentist-phobia.
McCullough L & Osborn KA, in 2004, Harvard medical
school, on public appearance phobia acting in movie ¿lm .
Davidson JR, Foa EB, Huppert JD, Keefe FJ, Franklin ME,
Compton JS, Zhao N, Connor KM, Lynch TR & Gadde KM, in
2004, USA, on social-phobia.
Post-traumatic phobic disorders
Post-traumatic stress disorder is an overwhelming phobic anxiety and in general pathologic condition evolving in
certain individuals pursuant to a terrifying event which either
caused or threatened potential serious body damage. Traumatic events that can set off post-traumatic stress disorder include: violent personal assault, car crash or other accidents,
calamities and natural disasters such as earthTuakes, Àoods,
storms and hurricanes, wars, refuge associated conditions.
People at every age can present this syndrome.
Usually, women are more than twice likely to develop posttraumatic stress disorder and 5.2 millions of American citizens
between 18 and 54 years of age, suffer from this syndrome.
Estimates are that 30% of Vietnam veterans presented this
syndrome at some point of their post-war life.
This disorder often leads to melancholy, alcohol abuse or
substance abuse and the symptoms appear every time the
subject replays or relives the events that provoked one’s intense fear when undergoing the traumatic situation.
Beyond the physical disabilities or injuries that such situations may leave, what bears great signi¿cance is also the
person’s psychoemotional participation in the traumatic facts.
The triggering mechanism of the symptoms is purely psychophysiological and numerous symptoms from diverse systems
are encompassed in the post-traumatic stress disorder, for
instance, stomachache, spastic colitis, bulimic or anorexic
tendency, headaches, chronic fatigue; furthermore the pa-
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tient may eventually may be driven to neurosis or psychosis.
Biofeedback training aims at desensitizing the trainee from
the stressful effect provoked by the Àashbacks or scenes
composing one’s traumatic background. In this case the most
appropriate instrument for biofeedback training is the electrodermograph-GSR which enables the trainee to examine the
impact the traumatic experience bears upon one’s organism
and gradually desensitize it.
In 1993, Diamantidis, Hadzikostas, Paziaras & Hadjigeorgiou in Cyprus applied biofeedback training in Greek-Cypriots, previous inhabitants in Cyprus territories now occupied
by Turkey, to address phobic states which where initiated
from the events that took place during the period of Turkish
invasion on the island, with most positive results.


Post-traumatic shock in children

9ery positive ¿ndings in the treatment of post-traumatic
shock in children documented in their researches:
Siever (2003)
Storms, Davis, Dunn & Bodenhamer (2005).


Post-traumatic shock in Vietnam veterans

For decades, Vietnam War veterans became the focus of
biofeedback researches, chieÀy due to the growing need to
address the enormous psychological problems veterans developed on account of their traumatic war experiences. Very
good results were demonstrated from:
Speigel & Fink (1983)
Stutman & Bliss (1985)
Peniston (1986)
Peniston & Kulkosky (1991)

Panic attacks
Biofeedback training exercising control over breathing,
skin conductivity (perspiration) and muscular tension can be
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very effective in the management of panic attacks, as substantiate researches conducted by many scientists.
In 1986, Gilbert applied a method in which the involved
subjects perceived alterations in their skin conductivity with
signals analogous to those associated with their panic symptoms and practiced to provoke and restrict these signals, succeeding in this manner to control panic symptoms.
In 2001, Meuret, Wilhelm & Roth of Stanford, conveyed
that after biofeedback training panic symptoms diminish and
when reappear, are easier to overcome by means of controlling breathing rate and depth and increasing ventilation.
Similar results yielded the researches of:
Somer (1995)
Padgitt
Goodwin & Montgomery
S.Diamantidis, Lampropoulou, Polymenea (1998)
Fisher (2005)
Rage outbursts
Uncontrollable anger reactions are met not only in psychotics or unstable individuals but also in healthy people
undergoing especially adverse or serious situations or impasses and experiencing psychological pressure, indignation or despair. Every system in the organism, spurred by
the autonomic nervous system, vigorously participates in the
emotional explosion. In this framework symptoms manifested
are described as: “my blood was up”; “it made my blood boil”;
“he’s got a crazy look”; “he is shaking from top to toe”; “he
is frothing” etc. Through biofeedback training one manages
to control such outbursts to a signi¿cant extent. The trainee
originally learns to locate the early symptoms, governs them
and keeps the entire reaction under control. Similar ¿nding
conclusions underpin the researches of:
Milich, Longey & Landau (1982)
Bryant, Scott, Tori & Golden (1984)
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S.Diamantidis, Drossou, Polychronopoulou & Polymenea
(1988)
Lewis, Pincus, Feldman, Jackson & Bard (1986)
Hindshaw (1987)
Mednick, Brennen & Kandel (1988)
Mednick, Brennen & Kandel (1988)
Tancredi & Volkow (1988)
Klorman, Brumaghin, Salzman & Strauss (1988)
Baxter, Schwartz & Mazziotta (1988)
Lewis, Lovely, Yeager & Femina (1989)
Nordahl, Benkelfat, Semple et al. (1989)
Swedo, Schapiro & Grady (1989)
Adams, Meloy & Moritz (1990)
Machlin, Harris, Peralson et al. (1991)
Nestor (1992)
Prichep, Mas, Hollander, Liebowitz, John, Almas, DeCaria
& Levine (1993)
Baxter (1992)
Bars, in Basel, Switzerland (2003)
Carmen (2003)
Fisher (2005)
Self-destructive tendency
The underestimation of human life value, crisis in the domain of values and institutions in general, moral and existentialist disorientation of man, suffocating psychological conditions form some of the causes which according to the adepts,
approximate to an epidemic of suicide in our age. Unfortunately, a large percentage of suicidal persons are juvenile. In
the USA alone, it is estimated that a minimum of 6000 children
and teenagers commit suicide every year and if we take into
account that for every child committing suicide, corresponds
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ZLWKFKLOGUHQDWWHPSWLQJLWWKH¿JXUHVDSSHDUDVWURQRPLcal. Girls attempt suicide more often than boys with a ratio of
4 to 1, however boys are most “successful” when commiting,
with a ratio 3 to 1. In the USA, dozens of centers are operating for the prevention of suicide and biofeedback has an
outstanding place among the applied therapeutic methods.
Furthermore, biofeedback is employed by the therapeutic institutions of the American Army where according to of¿cial
sources, suicide rank within the top death causes among recruits during times of peace.
In Greece biofeedback training to 7 individuals with suicidal tendencies showed excellent results (S.Diamantidis et
al, 1989-1998).
Anxiety response in patients with chronic diseases
Biofeedback has proved particularly effective in addressing anxiety and depression appearing in patients suffering
with chronic pain, as evidenced in the research of the psychiatrist Brian Erickson carried out in 2005 in the USA.
From a follow-up study including 524 patients with chronic
pathological or psychiatric disease, who had followed biofeedback and relaxation training, it emerged that 75% of the
patients reported maximum, signi¿cant, or moderate improvement. Positive correlation was noted between the percentage
of improved cases and the number of biofeedback sessions
attended by the individuals. Decrease of symptom frequency
was observed in 54% of the patients and decrease of symptoms severity in 30%. From the patients receiving pharmacological medication, 54% reported a drug dose reduction
(Olson RP, 1988, Illinois School of Professional Psychology,
Minneapolis, Minnesota).
A study in Greece conducted with 300 individuals suffering from stress or/and anxiety of varied chronic physiological, psychological or social etiology, ascertained that via biofeedback training, by means of discharging chronic muscular
tension and desensitization, the trainee accomplished to increase his/her immune system potential and to break loose
from the vicious circle that is formed between the stressful

347

BIOFEEDBACK

situations and the symptoms issuing from the anxiety such
situations create (S.Diamantidis et al, 1998).
Fainting episodes
McGrady et all, in 2002, at the Psychiatry department Ohio
Medical College, Toledo USA, studied the application of electromyographic and elctrodermographic biofeedback in 10 patients with repetitive fainting episodes followed by headaches.
Six out of ten patients presented great reduction of fainting
episodes after the completion of biofeedback training.
Nausea & Dizziness
In 1983, Gordon A, Gordon E, Berelowitz M, Bremner CH,
Bremner CG published in the Journal of Clinical Gastroenterology, a case study of diaphragmatic hernia cured by biofeedback training.
An area in which biofeedback met broad commercial use
was that of traveler’s nausea and dizziness. What actually
generated this trend was the use of biofeedback techniques
by NASA to address space motion sickness astronauts present at launching and during space missions. As a result, many
small devices inundated the market in the United States helping susceptible people to self-train while traveling, so as to
avoid nausea crisis or seasickness.
In 1979, Homick at the Houston Space Centre, studied
the effect of biofeedback treatment on the nausea and vertigo syndrome appearing in people training under conditions
that lack gravitation. This research treated an issue of great
importance because it examined a group of symptoms which
could jeopardize or even prove catastrophic for the outcome
of a space mission. In this broad program of inter-disciplinary research, a large number of scientists were involved and
as etiology of space motion sickness was accepted and to a
large extent, the so-called sensory conÀict theory. Biofeedback training was included in this research to succeed controlling the autonomic nervous system which affects and aggravates nausea. The ¿ndings were encouraging and thereby
further similar researches were planned gearing at solutions
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for this crucial problem.
In 2000, Cowings & Toscano at the NASA Ames Research
Centre compared the effectiveness of three methods treating
the problem of motion sickness in astronauts: biofeedback
training, promethazine pharmacological medication and notreatment control. These three groups were studied. Those in
the ¿rst group were administered promethazine, the second
biofeedback was applied and the third group received no treatment (control group). The promethazine and control group
did not differ. The biofeedback group showed statistically signi¿cant difference in the treatment of astronauts¶ sickness in
terms of the decrease of nausea symptoms, increased nausea tolerance and improved physiological parameters (heart
rate variability and decreased skin conductance).
In Greece, 23 individuals followed biofeedback training
and succeeded to eliminate car or seasickness and to travel
comfortably without problems. Full maintenance of the results
was ascertained in their follow up after 5 years (S.Diamantidis
et al, 1998).
Hyperhydrosia (over-perspiring)
It is estimated that more than 200.000 people in the USA
suffer from excessive sweating in palms, soles and very often
in the armpits, back and chest. Normally a person sweats
when he/she is irritated, experiences tension or physical exercise; however people suffering from hyperhydrosia overperspire for no apparent reason. This phenomenon is further
aggravated when we are stressed to the point of soaking writing papers and being unable to work. Accountable for this
problem is the disordered balance of the sympathetic nervous
system for reasons you may be unaware, which regulates our
involuntary functions.
Biofeedback today is placed among the classical therapies applied in hyperhydrosia. Both electrodermogaph and
thermographer are devices used in the treatment of this problem with especially satisfactory results.
In 1980, Duller & Gentry used biofeedback training to treat
chronic hyperhydrosia. In the research 14 individuals partici-
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pated with these problems and eleven of the subjects had
ver\ siJni¿cant improvement 7he improvement obtained remained unaltered as showed the measurements conducted
six weeks after the termination of the biofeedback training.
In 1979, Koldys & Meyer applied biofeedback to address
hyperhydrosic ec]ema in ¿ve patients. $ll ¿ve subjects demonstrated signi¿cant improvement of the skin problem.
Diseases that respond positively and improve through biofeedback therapy are also various skin diseases of mainly
psychological origin, such as psoriasis, eczema, herpes and
acne (S.Diamantidis et al, 1996).
Stuttering
Stuttering is a speech disorder in which natural speech Àow
and eloquence is interrupted from the repetition of certain syllables or prolonged sounds. These vocal disturbances may
appear in words or whole phrases. The exact cause of stuttering is not conclusive, although the actual physiologically
involved has not yet been fully comprehended by the specialists. It is generally viewed as the result of multiple factors,
including genetic, which affect the brain systems responsible
for the movements of speech organs. Stuttering presents a
strong psychosomatic or psycho-physiological link: the fact
that it becomes aggravated in periods of stress, anxiety or
phobia, whereas it signi¿cantly improves or completely disappears in states characterized from tranquillity and psychoemotional safety.
In 1996, Craig A. et al conducted an extensive research
on stuttering including 98 children, aged between 9 and 14
years, and divided them into four groups. The ¿rst group was
treated by speech therapists in a special clinic. The children
of the second group were treated at home solely by their parents who had been properly trained for this task. In the treatment of the children of the third group biofeedback protocols
were employed based on computer programs, and designed
by biofeedback trainers, adept in stuttering therapy. The
children of the third group were neither assisted by speech
therapists, nor by parents who had no active role in their treat-
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ment. The fourth group was the control group and the children
received no treatment. One year after the completion of the
research therapeutic program the results were as follows: 1)
48% of the children who were treated by speech therapists
had Àuent speech. ) % of the children who were treated
by their parents had Àuent speech. ) 1% of the children who
had followed biofeedbacN training had Àuent speech. 4) The
children who received no treatment had no progress.
In 1982, Craig AR & Cleary PJ implemented a clinical program comprising of boys between ten and fourteen years who
were trained with the assistance of biofeedback electromyograph to reach the following goals: 1) reduction of muscular
activity of facial muscles involved in speech 2) modulating
the muscular tension of these muscles while speaking and 3)
maintenance of low activity levels in these muscles. In the lab,
a reduction in stuttering was mmediately obtained. The children became pro¿cient with the techniTues they learned to reduce stuttering at 60-80% in an extra-laboratory environment
and the follow-up showed that they kept improving during the
following nine months.
The signi¿cant ef¿cacy of biofeedback training in addressing stuttering has been illustrated by dozens of researchers:
Manschreck TC, Kalotkin M & Jacobson AM (1980)
Davis SM & Drichta CE (1980)
S.Diamantidis, Drossou & Kyriakopoulou (1998)
Van Borsel J, Reunes G & Van den Bergh N (2003)
Stuart A & Kalinowski J (2004)
Kalinowski J, Guntupalli VK, Stuart A & Saltuklaroglu T
(2004)
Stuart A, Kalinowski J, Rastatter M, Saltuklaroglu T & Day
alu V (2004)
Additionally, in the Walter Reed Army Medical Centre, in
Washington, a special therapeutic program on stuttering is being applied in soldiers by means of biofeedback training. This
program lasts four weeks and with specialized biofeedback
protocols has treated stuttering with great success.
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Bruxism
Bruxism, the habit of grinding or clenching of teeth is a
problem commonly met mainly in children or young individuals. Actually, teeth grinding, usually occurring during sleep,
is the result of great muscular tension piled up in chewing
muscles and facial muscles in general. This tension caused
by stress or anxiety is demonstrated chieÀy at night, usually
accompanied by anxious dreams and exhaustive sleep which
is neither resting nor refreshing for the person. When bruxism is chronic, serious dental damage and erosion is caused.
The biofeedback protocol applied in treating bruxism mainly
employs the electromyograph often in combination with the
electrodermograph (S.Diamantidis et al, 1998).
In 2001, Gardea, Gatchel & Mishra, at Dallas University in
Texas, carried out a research in 108 patients suffering from
bruxism. The subjects were divided into three groups: The
¿rst group was treated with behaviorist supportive therapy,
the second followed training with the electromyograph according to a speci¿c biofeedback protocol and the third was
the control group and had no treatment. The control group
did not present any signi¿cant difference. The ¿rst group had
improvement surpassing 45% and the second group which
had followed biofeedback training demonstrated improvement over 93%.
Vocal chord dysfunction, functional hoarseness
In 2003, Earles, Keerr & Kellar, of the American College
for Allergy, Asthma and Immunology conveyed that this disorder is owed to stress and responds spectacularly to biofeedback training.
Tinnitus
Tinnitus, or as is commonly known; ear buzzing, ringing
swishing or other type of noises, is usually an idiopathic condition which is not associated with any speci¿c evident pathologic factor. It is a constant nuisance which patients experience as if some annoying machine was working inside one’s
head. It can take diverse sound forms varying from a simple
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whistling to the sound of tanks rolling on an asphalt road.
The dangers involved arise from diverting attention, bringing
about brain fatigue, bad mood or nervousness and rendering
FommuniFation dif¿Fult. Tinnitus ver\ often Fompels a person
to become extremely introverted.
In 2001, Gosepath, Nafe, Ziegler & Kemman in Mainz
clinic studied forty people suffering from tinnitus and applied
biofeedback, using chieÀy the electroencephalograph to enhance alpha waves and reduce beta waves, through brain
function regulation. $fter ¿fteen training sessions all patients
displayed a signi¿cant reduction of the problem.

B. PAIN MANAGEMENT
Chronic pain syndromes
According to the World Health Organization, persistent
pain syndrome accounts for over 1 of the of¿ce visits of
Americans to primary health care physicians. Medications
prescribed for the treatment of chronic aches or pains rate
second in the list of most frequently prescribed medicines,
followed by those with heart and kidney problems.
In 1996, a special consultation organization of the National
Health Institute of USA, after reviewing all relevant surveys
and researches on the issue of pain control reached the conclusion and con¿rmed that relaxation and biofeedback techniques can assist in the pain control in cases of cancer patients, chronic back pains, arthritis, irritable bowel syndrome,
headaches and other medical conditions.
Thus, a long-term clinical and research experience was
corroborated, proving biofeedback as directly relative to the
treatment of various pain syndromes. Clinical studies had
substantiated that biofeedback training enabled individuals
to exert considerable pain control, ranging in certain cases
up to 100%, on various painful syndromes.
Emotional, cognitive and social factors play a very important role in determining the occurrence and degree of the pain
syndrome a person may develop. Quite frequently it may be
an expression of psychic depression or collapse, anger or
general reaction against the environment.
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We should however distinguish between pain and ache.
Ache is considered a rather chronic ailment, dull and not
acute, whereas pain is characterized by more acute, albeit
shorter duration of painful stimulation.
It is of special importance that the help of relaxation can
offer in the treatment of painful syndromes. As we know, pain
intensity directly correlates to the subject’s attitude toward
the painful stimulus. The more one is afraid of pain, the more
intense heshe feels the pain. A ¿rst result issuing from biofeedback is the person’s ability to exert immediate control
over this pain-phobia, and signi¿es that the individual has already walked half-way on the path to pain control.
As diverse events of everyday life have illustrated, the
sensation of pain is closely interwoven with the mental strain
or charge the person builds with respect to pain. Under hypnosis; a person can easily tolerate piercing in the extremities, which otherwise would be very painful. Since, while in
hypnosis, he/she is unaware that he/she is being pierced and
is not functioning the respective cognitive mechanism. Tooth
extraction or other painful situations may be tolerated without experiencing the slightest pain. Likewise persons cope
with assorted painful conditions, in vigilance when in deep
relaxation -but not under hypnosis- and anxiety control. The
electroencephalographic study of individuals in both these
conditions conveyed that their brain is in a special tranquil
state, which is depicted in the EEG by the prevalence of alpha rhythm with concurrent theta and beta waves in a speci¿c ratio.
In 2001, randomized controlled clinical trial conducted by
0eltzak 3erry supported the very signi¿cant results of biofeedback training on pain control.
Raynaud’s disease is considered as a problem similar in
nature with a migraine. Both these health problems are more
like conditions rather than diseases, and differ in that migraine patients have cool or cold hands and excessive blood
Àow in the arteries to the head due to vasodilatation, whereas
Raynaud patients have very cold hands: almost zero blood
supply to the ¿ngers, with normal or minimal dysfunction in
the blood Àow to the head. 'espite their disparities, both the
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above conditions improve through thermal biofeedback training setting as with the goal of the control of hand temperature, because biofeedback training affects the sympathetic
nervous system which mediates in the modulation of blood
circulation of all body organs.
By learning how to “warm” your hands or “cool down” your
head, you restore the deranged balance and abort pain and
dif¿culty in action dyspragia . 7his is not the result of some
“trick” but of profound conscious and permanent control of the
operation of the autonomic nervous system and notwithstanding that the beginning requires some effort to be achieved in
succession. It is made automatically and effortlessly as all
the rest of the autonomic functions.
Studies reporting the applications of biofeedback on
chronic pain syndromes have conducted:
S.Diamantidis, Lampropoulou & Kyvelou (1998)
Ibric (2000)
Ibric & Dragomiresku (2003).
Headache-Migraine
Tension headaches and migraines compose an overwhelming majority of all the functional headaches that appear in human beings. There are also other types of headache of organic and pathological etiology, however these
form the smaller percentage of headaches. Before attempting any therapeutic intervention in the case of a headache,
thorough clinical and laboratory examination should precede
to set the diagnosis. For tension headaches and migraines,
biofeedback constitutes a selection treatment, since both are
attributable to post-stress arousal of the sympathetic nervous
system. Tension headaches result from excessive tonus and
tension of the muscles in the neck, head and face area due to
stress emanating from everyday stressful conditions.
Biofeedback excellently addresses both types of headache via desensitization from stress-inducing factors.
Biofeedback had been acknowledged as an of¿cial therapeutic method in headache treatment by many medical orga-
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nizations, such as:
- American Association for the Study of Headache since
1978
- American Psychiatric Association since 1980
- American Medical Association since 1983
- American Association of Applied Psychophysiology and
Biofeedback since 1987
- Canadian Psychiatric Association since 1981 and with
more recent act in 1995, and
- Central Health Board of Greece, by virtue of consultation
report no. 451 of 7/4/1987.
In 2002, Grazzy, Andrasik, D’amico, Leone, Usai, Kass &
Bussone, at Milan University in Italy, conducted a three-year
study of patients suffering from a transformed migraine complicated with the overuse of analgesics. The objective was to
determine whether or not a combined treatment employing
biofeedback could provide an effective solution to this problem. Sixty-one individuals were treated with parallel biofeedback-assisted relaxation. All patients were followed prospectively for three years and showed signi¿cant improvement.
A notable ¿nding of the research was that the patients who
had followed combined biofeedback treatment maintained
the good results steadily within the three years of follow-up.
Whereas, a greater number of patients in the control group
assigned pharmacological medication alone showed greater
relapse frequency, leading to resuming over-consumption of
analgesics.
In 1999, McGrady, Andrasik, Davis, Striefel, Wickramasekera, Beskin, Penzien & Tietjen, in cooperation with
the psychiatry departments of nine universities, investigated
the application of psychophysiological therapy in headache
treatment. The researchers, with the term psychophysiogical therapy, mean biofeedback coupled with progressive release of chronic accumulated muscular tension techniques. It
was an extensive survey including meta-analysis of research
conducted by the application of biofeedback and progressive
release of chronic accumulated muscular tension in migraine
cases and tension-type headaches. The results indicated that
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biofeedback training in conjunction with relaxation techniques
can be applied either alone or in combination with other treatments and has no adverse indications. Biofeedback effectiveness proved to be very high without any side effects. As
a ¿nal conclusion a typical therapeutic protocol emerged to
exemplify the integration of biofeedback into primary health
care practice with respect to the treatment of migraine and
chronic benign headache.
In 2001, Lake, at Michigan Head-pain and Neurological Institute assessed the therapeutic and prophylactic ef¿cacy of
biofeedback and relaxation in migraine and headache cases.
The results demonstrated that biofeedback is a valuable help
in malignant headaches in which patients are usually driven
to overuse analgesics, particularly in serious headaches with
episodes lasting over ¿fteen consecutive days.
In 1986, Sargent, Solbach, Coyne, Spohn & Segerson, in
cooperation with Menninger Foundation, performed a control
study and examined 136 subjects suffering from migraines.
Four groups were formed, in which respectively was applied: EMG biofeedback assisted with progressive release of
chronic accumulated muscular tension, thermal biofeedback,
autogenic phrases and no treatment. A signi¿cant difference
of improvement was shown in the biofeedback groups with
comparison to the control group that had not received biofeedback.
3ositive ¿ndings reported the researches and applications
of the following:
S.Diamantidis, Lampropoulou & Kyvelou (1988 - 1996 2001)
Carmen (1999)
Freides (2003)
Kaushik, Kaushik, Mahajan & Rajesh (2005) in Uttaranchal
India.
Pediatric headache
In 1989, Duckro & Cantwell-Simmons employed biofeedback training in many cases of headache in children who
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poorly responded to pharmacological therapy. Their consecXtiYe research lasted more than ¿Ye years. The reYieZ and
sXmmari]ing oI the ¿ndings proYed that children Zho haYe
the advantage to learn easier than adults, achieved amazing
results and high percentages of pain relief through biofeedback training.
In 1998, Sartory, Muller, Metsch & Pothmann, in Wuperttal
University Germany, studied 43 children around eleven years
old, suffering from migraines and applied biofeedback training
and relaxation techniques. The overall improvement regarding the intensity and frequency of the migraine episodes was
noted and a reduction of the required analgesic intake. The
outcome of this research conveyed a signi¿cant difference of
biofeedback ef¿cacy in the treatment of pediatric migraine.
Similar positive ¿ndings in migraine in children was yielded
through the research carried out by Siniatchkin, Hierundar,
Kropp, Kuhnert, Gerber & Stephanie in 2000.
Carpal tunnel syndrome
In 1992, neurologist Daniel Skubick from Philadelphia,
USA, and psychologist Stuart Donaldson from Canada, applied a pioneering treatment to patients suffering from carpal
tunnel syndrome. They employed EMG biofeedback training
on the respective sternocleidomastoid muscle and had remarkable results.
Arthritic syndromes
Extensive scienti¿c research have been carried out to investigate the therapeutic role of biofeedback in various types
of arthritis. A recent comparative analysis of the ¿ndings of
twenty-¿ve controlled research groups was conducted by <ucha & Gilbert in 2004. This research proved signi¿cant pain
reduction, improved function of joints and improved psychological mood in patients through biofeedback intervention. A
large percentage of patients comparatively decreased the
need for hospitalization (Young, Bradley & Turner, 1995).
EMG and thermal biofeedback treatment signi¿cantly re-
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duced the duration and intensity of arthritic pain in comparison to the group that did not receive biofeedback training
(Flor, Gunther, Turk & Koehler 1983).
This research was repeated three years later by the same
researchers with the same ¿ndings (Flor, Gunther & Turk
1986).
In 2002, Astin, Beckner, Soeken, Hohberg & Berman of
Baltimore Medicine School, conducted a systematic review
of scienti¿c research that had been carried out in the preceding ¿ve years to e[amine the ef¿cacy of psychological interventions in the treatment of rheumatoid arthritis. Twenty-¿ve
trials met the inclusion criteria and were assessed. Biofeedback, along with progressive release of chronic accumulated
muscular tension and behavioural therapies, was one of the
basic treatment methods applied. The results conveyed that
these therapeutic interventions are signi¿cant and worthwhile
therapeutic support in alleviating patients suffering from rheumatoid arthritis. It was suggested, among other ¿ndings, that
the earlier the psychological therapy started the higher the
percentage of the obtained positive results.
In 1993, DeVellis & Blalock of the Arthritis Research Centre of North Carolina University, evaluated the biofeedback
intervention within the framework of psychological and educational methods used to prevent arthritis disability according
to the classi¿cation scheme drawn up by the :ord Health
2rgani]ation. :H2 classi¿es the progress of rheumatoid arthritis from the somatic stage, in the sense of physiological
changes, to the stage of kinetic problems and physical disability. The main methods employed to impede or inhibit this
escalation from pathology to disability encompass:
a) thorough and responsible information on the problem
b) teaching patients methods that develop self-management skills
c) biofeedback training
d) applying cognitive-behavioral techniques
e) using other psychotherapeutic techniques
f) enhancing social support of patients.
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Medical literature leads to the acknowledgement, underSinned E\ research ¿ndings, that EioIeedEack is one oI the
primary methods in the treatment of patients suffering from
rheumatoid arthritis.
Similar conclusions were also reached by Baird, at Indiana 8niYersity, in , in a releYant scienti¿c research. $lso
with Diamantidis et al in 1998 in Athens and Astin, Beckner,
Soeken, Chohberg & Berman in 2002 in USA Baltimore.
Spastic torticollis
Successful therapeutic treatment of spastic torticollis (contracted neck muscle) by means of electromyographic biofeedback has been reported in a number of scienti¿c surYeys. In
1991, Jahanshahi, Sartory & Marsden, in London, conducted
a controlled outcome study, randomly selected twelve spastic
torticollis patients, who were randomly assigned to electromyographic biofeedback training or relaxation training and
noted that the patients who had followed the biofeedback
sessions had signi¿cant reduction at the muscular activity of
the sternocleidomastoid muscle.
In 1990, Leplow, at .iel University, in a scienti¿c study of
ten spastic torticollis patients, applied biofeedback intervention and obtained dramatic reduction of the muscular contraction.
In 1989, Priolo, Gargano & Ceschina, in Italy, applied biofeedback in children with spastic torticollis and accomplished
spectacular therapeutic results.
Also in cases of neck dystonia electromyographic biofeedback is considered on a broad scale as the method of treatment, as was proved by Smania, Corato, Tinazzi, Montagnana, Fiaschi & Aglioti, in two research projects conducted in
2003 in Verona Italy.
Raynaud’s syndrome
In 1985, Yocum, Hodes, Sandstrom & Cleeland conducted
a research to assess biofeedback training in Raynaud’s syndrome and included twenty-three patients of whom eleven
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had Raynaud’s disease, twelve had Raynaud’s phenomenon
and nine had also recurrent digital ulcers.
Raynaud’s syndrome reIers to a disorder in which ¿ngers or toes suddenly experience decreased blood circulation caused mainly by exposure to cold or emotional stress.
It is characterized by repeated episodes of color changes of
the skin of digits freezing and numbness. The blanching occurs because abnormal spasm of blood vessels leads to poor
blood Àow to the digits, thus they initially turn white, then blue
due to prolonged lack of oxygen and ¿nally when the blood
vessels dilate digits turn red. Raynaud’s disease (or primary
Raynaud) has no predisposing factor. Raynaud’s phenomenon (or secondary Raynaud) is the same as the disease,
but occurs in individuals with a predisposing factor -it is secondary to another disease or disorder- i.e. arteriosclerosis,
scleroderma, lupus, thus is often more complicated or severe.
In this study electrothermographic (thermal) biofeedback was
employed and from the ¿rst week all participants showed signi¿cant improvement in elevating temperature in the hands.
Noticeably, patients with scleroderma or systemic lupus erythematosus had the greater elevation. Finally, improvement
of both subjective sensations (57%) and skin lesions, such as
ulcers (44%) remained unaltered one year after treatment.
In 2001, Middaugh, Haythornthwaite, Thompson, Hill,
Brown, Freedman, Attanasio, Jacob, Scheier & Smith, department of anaesthesiology and preoperative surgery, Medical University South Carolina, made an extensive research
in which trained in biofeedback 313 people with Raynaud’s
syndrome. The outcome was that 67,4% of the group trained
with the electrothermograph learned volitional hand warming, and 55/4% of the electromyograph group (frontalis EMG
biofeedback) had the same achievements.
Signi¿cant analogous results also reported the studies
and biofeedback applications of Sabharwal, Ianni, Desai,
Wenig & Mayes in 1988 Detroit, Stambrook, Hamel & Carter
in 1988 Canada, Freedman in 1991 Detroit, S.Diamantidis et
al in 1996 Athens, Freedman, Birger, Sha’anani & Pavlotzki
in 1997 Israel, and others.
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Chronic back pain
Many people complain of back pains which often become
torturing and raise huge obstacles in relation to their work.
Such pains compel one to often change desk chairs, to put
sitting pads or cushions from special materials on the of¿ce
chair or car seat, to keep searching and changing orthopaedic mattresses and pillows albeit with no substantial relief.
Despite good laboratory tests, and no pathological cause,
such people continue to experience intense back pain and
are very often driven to psychiatric medications with little improvement.
This condition is, in most cases, accountable to accumulated large amounts of tension in the deep back muscles. That
is to say, the muscles located in the deeper layers alongside
the spine. These spine muscles are responsible for holding
and supporting vertebrae to their proper positions. Given that
this painful syndrome indiscriminately also appears in physically ¿t or people who work out and do not follow a sedentary
lifestyle, the conclusion emerges that the tension in spine
muscles cannot be easily addressed by means of physical
exercise or physiotherapy. The accumulated tension in the
deep spine muscles caused from chronic stress and anxiety
must be released. Biofeedback protocols have been applied
in order to train and desensitize individuals suffering from
spine pains with very high effectiveness.
In 1992, Stenger of the San Antonio Texas Pain Clinic applied protocols including psychotherapy, physiotherapy, behavioural interventions etc to address chronic back pain and
ascertained that these methods yielded better results and
presented vertical increase of ef¿cacy when combined with
biofeedback training, since the latter released the built up
muscular tension and desensitized trainees from the chronic
anxiety factors that generated the problem.
In 1990, Asfour, Chalil, Waly, Goldberg, Rosomoff & Rosomoff of Rehabilitation Centre, Medical School of Florida,
used electromyographic biofeedback to treat similar chronic
back or lumbar pain syndromes and reported that when the
employed methods were coupled with biofeedback training,
effectiveness was signi¿cantly increased.
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Electromyographic biofeedback, for the control of back
muscle tensions, with parallel thermal biofeedback training enhanced circulation at the painful area brought about Yery signi¿cant results (S.Diamantidis et al, 1995, Greek Biofeedback Centre, Athens).
Chronic lumbar-sacral pain
In 2003, Mozeikin examined and treated 106 patients with
pain in the lumbar-sacral spine with biofeedback. 7he ¿ndings conYeyed a Yery high ef¿cacy and response to the biofeedback training. In some cases, combined treatment was
used, including manual therapy and acupuncture concurrently with biofeedback. The results proved that the combined
approach was actually more effective and indicated that the
basic improvement originated in that biofeedback offered the
possibility to reduce and normalize the muscle tone. In addiction, the trained subMects had the bene¿t of acTuiring the skill
for self-regulation which enabled them to prevent possible
future pain exacerbations.
In 1994, Newton-John, Spence & Schotte applied electromyographic biofeedback in 44 patients suffering from chronic
lumbar-sacral pain and presented statistically signi¿cant ¿ndings with respect to pain reduction and improved functionality
of the painful area.
Similar signi¿cant results also conveyed the research
conducted by Ȟ =h Nevrol, 3sikhiatr Im & S S .orsakova in
2003.
Chronic myalgia
S.Diamantidis, 3olychronopoulou & 3adziaras studied ¿fty-four individuals who attended the training program of the
Greek Biofeedback Centre in Athens. All persons suffered
from myalgia, pain in various muscle groups (neck, trapezoids, back, arm). The pain did not recede during sleep,
while 49 of the participants had been taking systematically
analgesics and or/muscle-relaxants for at least four months.
Electromyographic biofeedback training was applied for ¿ve
weeks. The results were highly satisfactory. 76% of the trainees statistically presented a signi¿cant reduction of tension
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levels, duration and frequency of pain crisis. 20% of the subMects reported a siJni¿cant decrease reJardinJ the duration
and frequency of pain attacks, while nine trainees developed
the skill to succeed siJni¿cant pain relief by ePployinJ the
method of progressive release of chronic accumulated muscular tension learned from the biofeedback sessions: 86.7%
of the patients who took analgesic-antispasmodic medication
reported reduction ranging from 70% up to 100% at the drug
dose necessary to alleviate pain. The results, announced in
1998, at the 6th Pan-Hellenic Symposium of Natural Medicine and Physiotherapy, were preserved at the follow up six
months after the completion of the biofeedback course in
83% of the trainees.

C. PSYCHOPHYSIOLOGICAL DISEASES
,n 200, 5yan *evirt] carried out scienti¿c research
to assess the effectiveness of biofeedback with patients diagnosed as having “functional” disorders (irritable bowel syndrome, chronic fatigue syndrome, facial muscle pains, anxiety
with somatic features or non-cardiac chest pains, etc) and to
determine whether or not it could limit the recourse of patients
with such problems to hospital care and cost-saving through
lower utilization of medical services.
It is well known that patients presenting similar problems continuously visit physicians in primary and hospital care,
thus overloading the medical service system. The investigated
sample of the research comprised 49 patients. The subjects in
the biofeedback treatment group lowered symptom frequency
and severity signi¿cantly beginning from the ¿rst two weeks.
The positive results and reduced expenses were maintained
at the follow-up six months after the biofeedback treatment
time interval. These ¿ndings indicate that biofeedback¶s contribution in the relief of psychosomatic, or according to newer
terminology, psychophysiological disorders is very signi¿cant,
without any side effects and with fast ef¿ciency.
S.Diamantidis et al conducted a study on 300 subjects who
were trained in biofeedback and reported that via desensitization from stress inducing factors, the person accomplishes
reduction of vulnerability and increases their resilience toward
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stressors which constitute the generating causes of psychosomatic disorders such as duodenum ulcer, spastic colitis and
constipation, psychogenic asthma, migraine, dorsal, sleep disorders, phobias, libido disorders, muscular pains, etc. These
results were announced at the 16th Congress of Army Forces
in Thessalonica in 1996 and at the 36th International Congress
of Alternative Medicines in Athens 1998.
C1. Cardiovascular
Acute myocardial infraction, heart stroke, is the most commonly known cardiovascular disease affected by acute or
chronic natural or psychoemotional stress. 6cienti¿c research
has illustrated that behaviors of a type A person, characterized from aggressiveness, competitiveness, workaholism and
continual precipitation are more likely to undergo cardiac arrest, as compared to type B behaviors which do not display
the previous features. Moreover, individuals adopting the type
A behavior present high rates in cholesterol, triglycerides, glycocorticoids, increased insulin intolerance, coronary lesions of
greater gravity and ¿nally greater Àuctuations and amplitude
in blood pressure, often accompanied from catecholamine response at time based tests (Eliott & Icedolfer 1982).
Higher catecholamine rates in the plasma increase platelet agglutination concurrently with raising vertically the risk for
myocardial infraction, also lead to cardiac arrhythmia, vessel
constriction and suppression of insulin secretion (McEwen &
Stellar 1993).
In 2004, Kranitz & Lehrer, in the psychology department of
New Jersey University studied a variety of non-pharmacological interventions in the treatment of cardiovascular diseases.
Various biofeedback methods showed great promise for the
treatment or management of several cardiovascular diseases.
Biofeedback applications in relation to high blood pressure, cardiac arrhythmia, angina pectoris, cardiac ischemia, myocardial
infraction and Raynaud’s phenomenon were included. Notwithstanding that the number and types of scienti¿c researches
is these areas widely vary, nevertheless the research to date
conveys that biofeedback could be a very valuable alternative
or adjunct in the treatment of cardiovascular diseases.
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High Blood Pressure
In 2003, Nakao, Yano, Nomura & Kuboki, Tokyo School of
Medicine carried out a meta-analysis reviewing 22 randomized research on essential hypertension patients, published
between 1966 and 2001. This analysis-evaluation led to the
conclusion that biofeedback has a very signi¿cant lowering
effect in blood pressure. The ef¿ciency of biofeedback is enhanced when combined with relaxation techniques assisting
in the release of accumulated muscle tension.
In 2005, Yucha, Tsai, Calderon & Tian, of the NevadaLas Vegas University, conducted a study on 54 hypertensive
patients who received biofeedback coupled with relaxation
techniques and reported a very signi¿cant reduction of blood
pressure levels in 69% of the patients.
In 1981, McGrady, Yonker, Tan, Fine & Woerner, of Ohio
Medical College, examined the effect of electromyographic biofeedback in blood pressure and evaluated 38 hypertensive patients. After 8 weeks of training, the biofeedback group patients
demonstrated signi¿cant blood pressure reduction while the
control group remained unchanged.
In 1992, Jurek, Higgens & McGrady, of Ohio Medical College, studied 30 hypertensive patients who were taking diuretic
medication combined with biofeedback. The addition of biofeedback treatment to the diuretic therapy resulted in reduction of
blood pressure beyond that associated with diuretic alone and
patients demonstrated a very signi¿cant improvement.
Diamantidis, Polychronopouloy, Drossou, Kyriakopouloy &
Kyvelou studied 20 essential hypertension patients who attended the training program of the Greek Biofeedback Centre, for
over four years. During the biofeedback sessions, a particular
method of progressive release of chronic accumulated muscular tension was employed, assisted by relaxation, and electronic
biofeedback devices (EMG, THERMAL, GSR) were used, supported by computer, so as to ensure the objectivity required for
the correct evaluation of the trainees efforts and for desensitization. A special blood pressure diagram was kept by all participants in the sessions. The results were most signi¿cant 65%
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of the trainees lowered their mean systolic pressure by 10-15
mmHg and mean diastolic pressure by 10-20 mmHg, while 85%
of the trainees at the completion of training sessions demonstrated a Yery signi¿cant decrease of hypertension episodes
frequency and were capable to control crisis by minimizing their
duration. Therefore, biofeedback conclusively, through recognition and identi¿cation of the autonomic nervous responses mediating in systolic and diastolic blood pressure and by promoting
desensitization from the factors affecting these responses, has
a signi¿cant effect in the treatment of essential or idiopathic hypertension. $dditionally, it contributes signi¿cantly in the prevention and management of hypertensive crisis. The method, results and conclusions of the research were announced in 1997
at the 23rd Pan-Hellenic Medical Congress and in 1998 at the
23rd World Congress of Alternative Medicines.
Arrhythmias
In 2003, Pozo, Gevirtz, Scher & Guarneri, in San Diego California, studied 63 individuals, 67 years old being the average,
suffering from coronary disease and conveyed that biofeedback
offers cardiac patients the possibility to control their heart rate
and so decreases coronary disease mortality rates.
C2. Gastrointestinal-Urinary
Gastrointestinal diseases such as peptic ulcer, ulcerative and
spastic colitis has been proven as stress affected. Anger, negativity and hostility increase the acidity of stomach secretions,
whereas the sense of rejection considerably reduces it. Granted
that these functions are regulated by the autonomic nervous
system has drawn the conclusion that stress strongly affects patients with gastrointestinal problems, because it is responsible
for the usual parasympatheticotony, the background upon which
these disorders develop. In some cases hyperacid peptic ulcers
with profound bleeding, often ending in hemorrhagic shock, appear in people who have had sudden injuries, undergone big
surgeries, sustained extensive burnings or infections, and who
have traumatic brain lesions or other destructive consequences
(Ballieux 1984).
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Peptic ulcer
In 2002, Hans, in Seoul University, conducted a clinical study on 47 peptic ulcer patients who followed a stress
management program with biofeedback training assisted by
muscular relaxation techniques. The outcome pointed out reduction of the symptoms and signi¿cant ulcer healing. /ikewise, very positive ¿ndings emerged from the study of 2 patients with duodenal ulcer: healing was accomplished and its
preservation lasted over 8 years (S.Diamantidis et al, 1998,
ǹșȒȞĮ .
Constipation
Bernard Brucker, director of the Biofeedback Department
in 0iami University announced in 1999 his research ¿ndings
with respect to the application of biofeedback training in the
treatment of chronic constipation. The research included 34
men and 31 women, between 50 and 77 years of age, who
showed no improvement from herbal ¿bers or conventional
medication, found the biofeedback solution raised constipation improvement to 80%.
In 1998, Chiotakakou-Faliakou, Kamm, Roy, Storrie &
Turner studied the long-term effect of biofeedback for twelve
months on patients with idiopathic constipation and applied
biofeedback training protocols. 57% of the patients demonstrated improvement and bowel ailments were very signi¿cantly decreased, while oral laxative use was also signi¿cantly reduced. The remaining subjects presented improvement
with slower rhythm.
The same issue was researched by Wank, Luo, Qi & Dong
in 2003, Binjiang Hospital China, who treated 50 patients suffering from chronic constipation. The researchers reported
that biofeedback had a long-term effect with no side effects
for the majority of 62.5% of patients with chronic idiopathic
constipation unresponsive to traditional treatment. Clinical
manifestations including straining, abdominal pain, and bloating were relieved and less oral laxative was used. Spontaneous bowel frequency and psychological state were improved
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Diamantidis, Drossou, Kyriakopoulou, Hadzicostas,
Kyvelou, Polychronopoulou, Padziaras, Hatzigeorgiou, Polymenea & Lampropoulou studied 137 chronic constipation
patients between 1985 and 1988. The subjects received
electromyographic and thermal biofeedback training for three
months. In the majority of patients (76%) the constipation was
completely eliminated, progressively improving throughout
training sessions. Only one person had no response, while
the remaining subjects had medium to great improvement.
Emmanouel & Kamm, in St. Mark’s Hospital U.K, investigated whether biofeedback treatment could, apart from normalizing impaired pelvic Àoor coordination, also affect bowel
frequency and gut transit. Their research included 44 women,
average age of 39 years, with idiopathic constipation. 56%
presented signi¿cant improvement of symptoms and reduction or elimination of laxative/suppository use.
In 2005, Fernades-Fraga, Azpiroz, Casaus, Aparici & Malagelada of Digestive System Research Unit, in Barcelona
University, conducted a retrospective analysis of 148 chronic
constipation cases, due to functional outlet obstruction. Biofeedback treatment was performed using the electromyographer and a manometric technique. 66% of the patients
showed great improvement and the conclusion drawn was
that biofeedback is one of the most valuable treatment options in a substantial proportion of constipated patients.
In 2004, Palsson, Heymen & Whitehead of the Department of Medicine, North Carolina University, studied the biofeedback effect in the treatment of constipation and release
of pelvic Àoor muscle tension and critically evaluated 74 relevant research. Improvement of symptoms exceeded 62.4%.
The study proved that therapeutic success rate per subject
was signi¿cantly higher with biofeedback than with standard
medical care and concluded that biofeedback is a valuable
adjunct in the treatment of this problem.
Spastic colitis
In 1990, Schwarz, Taylor, Scharff & Blanchard, in New
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York, studied 27 patients with irritable bowel syndrome (IBS)
otherwise Falled spastiF Folitis and proYed the siJni¿Fant eIIeFt oI bioIeedbaFk SiJni¿Fant improYement aIter bioIeedback treatment was reported on the following symptoms:
abdominal paintenderness, diarrhea, nausea and Àatulence
Similar signi¿cant ¿ndings emerged also from the study of 2
IBS patients with complete symptom elimination and longterm maintenance for over 4 years (S.Diamantidis et al, 1998,
ǹșȒȞĮ).
Urinary and fecal incontinence
Notwithstanding urine and fecal incontinence are tantalizing problems for a considerable portion of elderly people,
male and female, the extent and seriousness of the issue
was not revealed until the past decade, when these disorders ceased to form social taboos. The State Department of
Health (USA) acknowledged the therapeutic effectiveness of
biofeedback intervention in this disorder and ranked biofeedback on A- class. According to the Health Department’s evaluation, biofeedback constitutes a choice therapeutic method in the treatment of urinary and fecal incontinence on the
grounds that ³biofeedback demonstrates very high ef¿ciency,
is the less aggressive form of therapy without any side effects´. 3ursuant to this of¿cial assessment, insurance corporations both in the States and in Europe, cover the expenses
involved in biofeedback training relative to the treatment of
urinary and fecal disorders.
The muscles located on the pelvic Àoor play a determinant
role on the regulation of bowel and urethra functions. Various
factors increase the tone of these muscles, such as stress,
aging, menopause, hard childbirth labor, diabetes mellitus,
surgical operations for prostate, chronic constipation or brain
stroke which cause muscular dysfunction resulting to impaired physiological functioning of the large bowel and urethra. &ontrolling pelvic Àoor muscles, by means of biofeedback training, is a relatively easy procedure and yields very
good results.
Burgio et al, in 2002, published in the Journal of the American Medical Association, a research concerning 222 women
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study reported improvement of urine incontinence of older
women ranging from 76% up to 86%.
Sherman et al, in 1997, Madigan Army Medical Center,
carried out a research on urinary incontinence in young women soldiers who experienced urine leakage during exercises
and ¿eld training. All participants in the EiofeedEack training
program improved signi¿cantly and in many cases achieved
complete resolution of the problem.
In 2005, Yang & Wang, in the Medical University Taipei
Taiwan, studied 20 children with dysfunctional voiding and
applied biofeedback relaxation on the pelvic Àoor. Complete
or partial resolution of voiding symptoms was achieved in
70% of the children urine Àow rate and voided urine volume
increased and residual urine decreased) and was proven that
biofeedback is an effective treatment in infantile dysfunctional voiding.
In 2004, Ceo, Yoon & Kim, in the University School of
Medicine in Seoul Korea, investigated the therapeutic effect
of biofeedback in 120 women with urinary incontinence. In
parallel, the ef¿cacy of a new vaginal cone to release tension from the pelvic Àoor muscles was researched. 9ery signi¿cant improvement was obtained both in the vaginal cone
group (88.3%) and the biofeedback group (91.6%), given that
the basic underlying problem in female urinary incontinence
is accumulative excessive tension in pelvic Àoor muscles.
In 2002, Pager, Solomon, Rex & Roberts of the Concord
Hospital in Sydney, studied 102 cases of fecal incontinent
patients and con¿rmed the long-term improvement achieved
through biofeedback training based on special protocols.
75% of the patients presented very signi¿cant improvement
and 83% reported remarkable improvement in the quality of
life.
Also, in 2003, Hammond presented very signi¿cant results
in fecal incontinent patients.
Nocturnal enuresis in children
In 2000, Yamanishi, Yasuda, Murayama, Sakakibara, Uchi-
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yama & Ito, of the Medical School Saitama, Japan, studied 39
children, 11 years old being the average, presenting mainly
nocturnal incontinence and/or daytime incontinence refractory to conventional treatment. Biofeedback training was used
to control the over-activity of the urinary bladder. 62% of the
children were cured and the rest signi¿cantly improved.
In 2005, Yang & Wang in Taipei Taiwan University, employed biofeedback training in the treatment of 20 children
with enuresis with great effectiveness.
C3. Respiratory
Asthma
Bronchial asthma is chieÀy accountable to the susceptibility of a person toward environmental agents which are called
allergens. Due to this susceptibility, every time the person is
exposed to allergens, an allergic reaction is triggered inducing a spasm on bronchi and bronchiole, edema of the mucosa
wall resulting to the narrowing of the airways and obstruction
of airÀow to the lungs, appearing with the symptoms of labored
breathing, wheezing-rattling and psychomental distress. This
syndrome acts as a powerful stressor upon the organism and
brings about arousal of the sympathetic autonomic nervous
system and further aggravation of the condition, especially if
panic appears to contribute to the overall encumbrance of the
organism. Thus, added to the initial symptoms produced by
the allergic reaction, are the secondary symptoms emerging
from stress, anxiety and panic.
The aforementioned type of asthma is clearly of an organic aetiology. However, there is a type of asthma clearly
functional which is not associated to susceptibility to allergens, nor allergic reactions. This type of asthma is caused
from stress alone. The brain is connected to the bronchiole,
the ¿ne and thin-walled tubular extensions of the bronchial
tree, through neural pathways. When it is under the inÀuence
of stressing factors, the brain transmits, through these pathways, messages which incite bronchospasm. We often hear
the expression “he lost his breath”. This brings the chain of
events leading to asthma: stress, anxiety, worrying and fear
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activate a mechanism which through the mediation of brain,
stimulates bronchiole to contract and eventually leads to the
appearance of an asthmatic crisis. Besides, asthmatic patients are too familiar with the fact that any adverse psychological condition can potentially trigger a crisis or incite an
already existing one. In both cases, the triad stress-anxietypanic mobilizes the brain intervening mechanism via which
the brain sends to the bronchiole stimuli for contraction, initiating an asthmatic attack.
The biofeedback training aims at achieving desensitization from stressors or anxiety generating factors responsible
for inciting such exacerbations.
The Chest Journal of the American College of Chest Physicians, published in 2004 a research on biofeedback treatment for asthma including 94 asthmatic patients. The results
conveyed the usefulness and valuable contribution of biofeedback in the reduction of steroid medication of the patients
who received biofeedback training.
A new and very promising biofeedback intervention with
respect to asthma involves the ability of a patient to increase
the Heart Rate Variability. Asthmatic patients tend to have low
24hour variability. However, an increase of the HRV through
biofeedback training brings about signi¿cant symptomatic improvement.
S.Diamantidis et al noticed that patients with respiratory
symptoms (dyspnoea, cough, fast breathing, shortness of
breath, hyperpnoea) who followed biofeedback training for
the purpose of management control during the period 19852005 presented signi¿cant improvement with respect to severity, frequency and duration of these symptoms.
Asthma in children
In recent years, there has been a worldwide increase in
the number of children with asthma, and childhood asthma
is the leading cause of hospital admittance and school absence.
Comparative clinical studies have been carried out mainly
on asthmatic children in Cleveland, Ohio, USA. Fedman in a
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similar study, reported that biofeedback training in asthmatic
children had better results than choice bronchodilation medication.
As is well known, asthma, diabetes, various gastrointestinal disorders, cardiovascular diseases and viral infections
are affected from stress. In the case of asthma, a disease
provoked by external and internal triggers, it is noteworthy
the role of emotional stress as an internal factor. Research
has demonstrated that children suffering from chronic asthma improve signi¿cantly when removed from the family environment. This seems to suggest that the improvement of
the children could be attributed to their removal from environments that formed stress inducing factors.
In , based on these ¿ndings, /ibman et al, treated
children with serious chronic asthma solely with family therapy, in the sense of smoothing and removing the stress factors
existing in the home environment. Apparently, children seem
to respond with an allergic reaction which is triggered by an
allergen which is nothing but their stress-generating home
environment. This is to say they are “allergic” to their environmental stress.
6igni¿cant results in asthmatic children reported the researches of:
Zanus, Cracco, Merirca & Ronconi (1984)
Kotses, Harver, Segreto, Glaus, Creer & Young (1991)
Tansey (1992)
C4. Gynecological
Dysmenorrhea
Tubbs, Carnahan & Sedlecek, used EMG and thermal biofeedback in an extensive line of clinical studies on the issue of
dysmenorrheal women with signi¿cant therapeutic outcome in
all cases of normal anatomical tilt, with the exception of cases
with larger anatomical uterus tilt, small uterus, or bicomate uterus.
In 1983, Balick, Elfner, May & Moore, in the Pain & Stress
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Management Institute of Florida and Florida State University,
ran in nine dysmenorrheal women EMG and thermal biofeedbaFN SroFedures $ll women Sresented signi¿Fant reduFtion of
symptoms. Finally, the importance of beginning biofeedback
prior to the onset of menstrual symptoms in dysmenorrheal
women was indicated.
In , S.'iamantidis et al announced the ¿ndings of a
study on seventeen dysmenorrheal women. All subjects, after
EMG and thermal biofeedback training, succeeded controlling
muscular tension at the abdominal area, back and pelvis and
reduced the circulatory congestion of pelvic region, with a very
signi¿cant reduction of the severity and duration of dysmenorrheal symptoms.
Vulvar vestibulitis syndrome
Dr Glazer and collaborators conducted in 1991 a study on
vulvar vestibulitis syndrome including 50 women who were
treated with electromyographic biofeedback. The women
performed biofeedback-assisted pelvic Àoor muscles rehabilitation exercises. Vulvar vestibulitis is a painful condition
and when not accountable to degenerative diseases, usually
results from the arousal of the sympathetic nervous system
due to stressors mostly connected with past psychotraumatic
sexual experiences of the woman. The intense pain women
experience in vulvar and vaginal area does not allow intercourse. This phenomenon often appears as a defence or reaction mechanism in some women who want to avoid sexual
intercourse with a partner they dislike. The results demonstrated signi¿cant improvement of introital pain and tenderness.
In 2001, McKey, Kauffman, Doctor, Berkova, Glagzer &
Redko, at the Houston Baylor Medical College, carried out
a double controlled research on 29 women suffering from
vulvar vestibulitis syndrome. They used biofeedback, mainly
electromyographic, to release the tension of pelvic Àoor muscles and reported the following ¿ndings 51. of the women
demonstrated spectacular improvement, 93.3% were able to
resume sexual activity and have uninhibited satisfactory intercourse, 31% had signi¿cant improvement and 1.3% did
not have signi¿cant improvement. The outstanding results
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were maintained at the follow up six months after the completion of the research.
In 1995, Glagzer, Rodke, Swencionis, Hertz & Young of
Cornell University Medical College, New York Hospital, studied 33 women with vulvar vetsibulitis syndrome and reported
that after biofeedback treatment, 95.4% reduction of tension
levels of pelvic Àoor muscles and 3% relief from painful
symptoms was obtained.
Dyspareunia
Dyspareunia is a female sexual disorder characterized
by intense pain a woman may experience during sexual intercourse, basically, due to extreme dryness of the vagina,
chronic vaginal inÀammation and sensitivity of vulvar area.
In such cases, sexual intercourse becomes impossible even
with the ancillary of special lubricants. The basic cause of this
syndrome is the over-increased tension in pelvic Àoor musculature issuing from chronic stress and anxiety. The treatment
of this functional problem, breeding disastrous effects upon
the sexual life of a woman and bringing about general dysfunction of the organism, relies on biofeedback interventions
with protocols employing mainly the electromyograph.
In 1995, Glazer, Rodke, Swencionis, Hertz & Young of
Cornell University Medical College, New York Hospital, conducted a study enrolling 33 women with chronic moderate or
severe dyspareunia due to pelvic Àoor muscular spasm. $fter
16 weeks of biofeedback training, it was reported an 83%
reduction of pain and 92% of the patients resumed sexual
activity after the end of biofeedback treatment. A six months
follow up indicated the maintenance of the therapeutic bene¿ts.
Much research has treated, in scienti¿c studies issues
associated to the accumulation of excessive tension on the
pelvic Àoor muscles. These muscles are of great importance,
since the function of other organs depends upon their function. )or example, when pelvic Àoor muscles perpetuate increased tension levels, a functional disorder of the large intestine in the form of chronic constipation ensues, which has
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no pathological background and is unresponsive to laxative
medication. Other implications of increased tension levels in
pelvic Àoor muscles stemming from chronic stress and anxiety, are urinary and fecal incontinence, erectile dysfunctions,
dyspareunia and anal pain in women which do not respond to
pharmacological medication and result to immense personal
distress.
In 2004, Palsson, Heymen & Whitehead, North Carolina
8niversity, screened all scienti¿c research and studies relevant to the above disorders published from 1975 to 2003 and
selected those with descriptions for the biofeedback treatment
protocols employed and outcomes. After the critical evaluation of thousands of cases they concluded that biofeedback
training should be viewed as a valuable method, part of the
therapeutic treatment of the above health problems. The contribution of biofeedback training enhances the ef¿ciency of
the modern conventional treatments.
Similar conclusions were also reached in 2004, from Jarrett, Emmanuel, Vaizey & Kamm of Saint Mark’s Hospital.
Vaginismus
In 2005, Seo, Choe, Lee & Kim of Urology Department,
University Medical School Seoul Korea, published their study
reporting the successful treatment of 12 women suffering from
involuntary spasm of the musculature of the vagina which
leads to impossible vaginal penetration and the abstinence
of sexual intercourse. Biofeedback training was applied to
release the tension and spasm of pelvic Àoor muscles. After
8 weeks of biofeedback training all 12 women attained satisfactory sexual vaginal intercourse.
Childbirth pain
In 1989, Duchene, in Chicago USA, conducted a study on
the effects of biofeedback on childbirth. Using biofeedback
treatment on women monitored during labor and delivery
demonstrated that the acute pain experienced by childbearing women was signi¿cantly reduced and controlled.
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Also, it has been reported that women who have attended
biofeedback training in the past for any reason, are able to
control pain through biofeedback, to release muscular tension and to control temperature and perspiration during childbirth (S.Diamantidis et al, 1998).
C5. Male genital system
Erectile dysfunction
A common serious health concern for men, particularly after the age of 30, constitutes erectile dysfunction. This term
encompasses the entire range of disorders associated with
erectile function. Erection is regulated by the autonomic nervous system, mainly by its parasympathetic branch. This explains why one cannot normally have an erection under the
inÀuence of some stress inducing factor, or when in a state
of anxiety or fear. The erectile functions requires relaxation,
calmness, positive feelings and balancing of the sympathetic-parasympathetic “seesaw” of the autonomic nervous system. Erectile function biggest problems emerge when one
adopts anxiety or stress generating behaviors, thus induces
perpetual or almost perpetual sympathetic arousal which antagoni]es and undermines the erectile function itself. Ef¿cient
erectile function is attained through the proper psychoemotional preparation and primarily by detaching ourselves from
anxiety or stress factors. Ordinarily, sexual intercourse preliminaries pass through several and assorted stages: general
relaxation, mental withdrawal from worries and problems, a
couple of drinks, suitable music, proper lighting and, in some
occasions, special movies. This entire procedure aims at the
“letting go” of stress or anxiety and brings the intrapersonal
communication and erotic atmosphere into the focus of our
attention. If there is tension, pressure or compulsion, the
longing for result of an erection cannot be reached. Erection
and by extension urination or defecation, need relaxation,
tranquility and disentanglement from stress or anxiety generating factors.
If you are instructed to get an erection: “I want you to have
an erection now”, there is no way you would be effective, simply because the command alone forms a stress factor. The

378

Chapter 16
same thing happens with urination and defecation. A precondition for the effective operation of all the above functions is
the rela[ation of the pelvic Àoor muscles.
In 2003, Marijke Van Kampen, W De Weerdt, H Claes & H
Feys published research conducted at the Catholic University
in Belgium on the biofeedback intervention in the treatment
of erectile dysfunction via controlling perineal and pelvic Àoor
musculature spasm. Fifty-one men with erectile disorders of
varied etiology were involved in the study. 7he ¿ndings were
the following: 47% of the participants achieved normal erection, 23% improved signi¿cantly, 2% had no improvement
and 18% did not complete the program.
In 2004, Dorey carried out a research including ¿fty-eight
men with erectile dysfunction. 40% of the subjects had complete restoration of erectile function, 34.5% improved very
signi¿cantly and in 25.5% no change was observed.
In 2004, Dorey, Speakman, Feneley, Swinkels, Dunn &
Ewings of the Somerset Hospital, Taunton U.K: because pelvic Àoor muscles are active in normal erectile function, the researchers hypothesi]ed that weak pelvic Àoor muscles could
be a cause of erectile dysfunction and conducted a randomized study on 55 men with erectile dysfunction, an average
of 5 years, to determine the ef¿cacy of biofeedback in the
treatment of this problem in comparison to lifestyle changes.
The biofeedback group showed signi¿cant increase in erectile function and had further improvement in the following 6
months, and concluded that biofeedback is an effective treatment of this disorder.
Biofeedback training gearing at stress and anxiety control improves signi¿cantly erectile competence as indicated in
the long-term continuing research of the Greek Biofeedback
Center (S.Diamantidis et al, 1994-2004).
Chronic aseptic prostatitis
Chronic non-bacterial prostatitis is a common problematic
inÀammation of the prostate gland. Men suffering from this
painful condition have local pain, discomfort or dif¿culty in urination and moreover concomitant disorders of chronic pros-
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evidence of any known infecting agent, thus it is also called
aseptic. In this type of chronic prostatitis, antibiotics is not the
indicated medication and the patient eventually is led to the
neuropsychiatrist or psychotherapist.
In 2005, Cornel, van Haarst, Schaarsverg & Gels of the
Department of Urology in Netherlands, studied 33 cases of
men, the average age of 44 years, with chronic non-bacterial
prostatitis and chronic pelvic pain. The study clearly demonstrated the signi¿cant effect of biofeedback on C3 patients
leading to a signi¿cant improvement of all symptoms. It is
impressive that the gradual release of chronic, accumulated
tension in pelvic Àoor muscles played most important role in
the biofeedback therapeutic intervention.
C6. Endocrine
Diabetes mellitus
Diabetes is a disease strongly affected from stress factors
or stressors. Stressors bear a direct impact upon the known
neuro-endocrine axis causing its derangement and shifting
its susceptible sections to pathological diversion. When you
are susceptible or predisposed to a diabetic disorder, stress
will induce the diversion that will precisely result in elevating
glucose levels.
Somatic, in the sense of physiological, or psychoemotional stress alters signi¿cantly the body¶s need for insulin and
stressors often account for either hyperglycaemia or hypoglycaemia especially in diabetes type I, also called juvenile
diabetes or insulin dependent. Stressful events and negative
moods affecting the general psychoemotional condition, particularly depression, anxiety and daily challenges, were signi¿cantly associated with high blood glucose levels 0cGrady
& Horner, 1999). Diabetes type II appears in adulthood, often in obese individuals and is very often related to stress
(Eliott & Icedolfer 1982). In addition, children raised under
very stressful conditions, due to material or psychoemotional
deprivations, either actual or threatened for the family; especially when such stressful events occur between 5 and 9

380

Chapter 16
years, demonstrate typically high risk factor for diabetes type
I (McEwen & Stellar 1993).
SXrwit and his associates cXred ¿Ye diabetic patients
who were not using insulin. The patients were treated with a
combination of biofeedback protocols and elevation of insulin production was achieved with concurrent improvement of
glucose tests. In succession, patients were able, albeit following a conservative dietary regimen, to keep diabetes totally controlled.
In 1991, McGrady, Bailey & Good, of Ohio Medical College, conducted a controlled study on eighteen patients with
diabetes type I or insulin-dependent diabetes and published
their ¿ndings in $pplied 3sychophysiology & Biofeedback.
Half of the patients followed their usual treatment and the
other half followed biofeedback training based on a treatment
protocol consisting of twelve 45 minute sessions. Four weeks
after the completion of the training, the blood glucose levels
were reduced by 12% in the biofeedback assisted relaxation
group, as compared to the untrained group.
In 2005, McGinnis, McGrady, Cox & Grower-Dowling of
the Ohio Medical University, carried out a randomized control study on the effect of biofeedback on glucose levels in
the blood, with thirty-nine patients with diabetes type II. The
very encouraging results demonstrated that biofeedback
and relaxation were associated with signi¿cant decreases in
blood glucose levels and that the patients continued to have
low blood glucose at the three-month follow-up after the end
of the biofeedback training. All subjects demonstrated decreased scores on anxiety and depression inventories.
In 1991, McGrady & Horner of the Medical University of
Ohio, studied the effect of biofeedback on eighteen patients
with diabetes type I who were taking insulin. The biofeedback
training aimed at treating the overall psychomental condition
of the patients, particularly depression, anxiety and everyday conditions. The results indicated signi¿cant reduction of
blood glucose levels in the biofeedback group. These reductions of blood glucose could not be attributed to an improved
activity of the pancreas, thus ensues that stress management
plays an important role in the medical treatment of people
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with type I diabetes.
In 1999, McGrady & Horner, at the same university, repeated the research in nineteen patients with simiOar ¿ndinJs.
In 1994, Saunders, Cox, Teates & Pohl, at the Virginia
Medical University, announced the therapeutic effect of biofeedback in a case study of a patient with diabetes type II,
vascular disease and intermittent claudication symptoms.
The latter is a very common problem in diabetic patients accountable to lesions of the peripheral thin vessels, caused
from the high blood glucose levels. The patient, when trying
to walk fast or run, experiences strong pain and cramping,
chieÀy in calf muscles. The pain is so intense that it forces the
patient to a halt, and is owed to the impairment from diabetes
arteries which can not dilate to supply legs with the increased
blood and oxygen demands the muscles require when fast
walking or running. The researchers reported that the attacks
of intermittent claudication were reduced to zero after 12 sessions of biofeedback training. Also, the walking distance capacity of the patient increased by about a mile per day over
the course of treatment. These results point out biofeedback
as one of the most promising therapeutic interventions in peripheral vascular disease.
In 2001, Rice, Kalker, Schindler & Dixon at the Medical
School University of Wisconsin, conducted a randomized
controlled study to investigate the effect of combined biofeedback relaxation training on 32 patients who had chronic
non-healing foot ulcers, due to diabetes mellitus. In 87.5% of
the patients in the biofeedback group ulcers were healed, as
compared to 43.8% in the control group that had not followed
biofeedback.
In 1983, L. Rosenbaum, in Georgetown University Family Centre Washington, treated with biofeedback, six patients
with diabetes who were taking insulin, aiming at desensitizing them from stressors. Four patients decreased insulin requirements, including one woman who remained stable even
during two pregnancies. One patient became stable and discontinued excessive drug use. The important thing is that all
patients started biofeedback training for reasons other than
diabetes, to address stress and anxiety, and follow up ex-
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tended for some patients in the following four years. This research supports the valuable therapeutic contribution of biofeedback through the desensitization from stress factors.
In 1986, Shulinson, Lawrens & Lacono of Utah University
School of Medicine, applied biofeedback treatment in three
diabetic patients with chronic nonhealing ulcers in the toes,
ankle and leg. The biofeedback protocol included thermal biofeedback and relaxation home practice. Two of the patients
had signi¿cant healing of the previous incurred ulcers.

C7. Neurological-Psychiatric
Learning disabilities
Learning disorders or disabilities as are commonly known,
are those disabilities interfering with the person’s abilities involved in the comprehension or use of oral or written language, in mathematic calculations, in movement coordination
and focus of attention. Although these disorders appear in
early childhood, diagnosis is usually formed when the child
starts going to school.
Having some type of learning disorder does not denote
that the person is incapable of learning anything at all, rather
that a different strategy must be indicated to this person in
order to learn certain things. Subjects with learning disorder
are not deprived of intelligence; however they can have dif¿culties in particular educational sectors, in writing, reading,
or in mathematics. This is due to the different way in which
the brain of the learning-disabled person processes information received.
Among the common learning disabilities are encompassed
by the following:

Dyslexia: 'if¿culty or inability to comprehend some
words, sentences or entire paragraphs.

Dyscalculia: Inability to solve mathematical problems
and comprehend mathematical notions.


Dysgraphia: A writing disorder in which the letters
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are written inappropriately by size or space; also words are
wrong or wrongly spelled despite thorough instruction.

Disorders in a processing ability or visual and
acoustic stimuli:
7his sensory type oI disorder is PaniIested by a diI¿culty
to understand spoken or written language although that hearing and vision are perfectly normal.
Learning disorders, many times continue lifelong and affect one¶s personal life on several levels and ¿elds school,
occupation, daily routine, family and sometimes even affect
the formation of friendships or playing. While some people
may have overlapping learning disorders, others may present only a speci¿c type bearing limited impact upon the rest
aspects of one’s life.
Some of the early signs that should warn parents on the
possibility of a learning disorder include the following disabilities or dif¿culties
Pre-school age


*reat delay in speech in comparison with children of
the same age



'isability in speech articulation



'isability in ¿nding rhymes



'isability to memorize numbers, the alphabet, or
days of the week



9ery intense physical activity and easily distracted
attention



'isability to cooperate with individuals of the same
age



,nability to comprehend directions and routes

School age
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'isability in phonetic mapping matching letters with
speci¿c sounds
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&RQIXVLQJEDVLFZRUGV LHWKHYHUEVZDQWHDWUXQ
etc)



5eSetLtLRXV PLVtDNeV LQ V\OODEOeV LQYROYLQJ VSDtLDO
orientation, i.e. confusing b or d, or other pairs



0ispOacing nuPbers i.e.  instead of ) and
confusing math signs (-, /, x, =)



6OoZ recaOO of incidents



0emori]ing disabiOit\



,mpuOsiYit\ and OacN of pOanning



8nstabOe pen grip



'isabiOit\ in Oearning the time tabOes



3oor moYement coordination, prone to accidents

Learning disorders are usually long-term and maintained
throughout the person’s life. The individual simply learns to
live Zith it and ¿nds the proper Zay to overcome the ensuing
problems without disturbing one’s life.
Keep in mind that individuals with learning disorders know
that they are different, but in the beginning cannot understand
why. However, this fact makes them feel awkward and have a
low self-esteem, with serious impact upon their psychological
condition and possible adverse implications on the development of their personality.
The parents therefore must comprehend that the sooner
they identify the problem, the better the outcome. It is also
imperative to realize that a learning disability is neither a social stigma nor a disease. They should not feel “ashamed” or
try to conceal it by any means. Remember that the longer expert help is delayed, the more likely the condition will “escape
control” with unpredictable consequences.
Undoubtedly, a child with learning disorders may be emotionally demanding for the family. Usually, parents undergo
various emotional phases: denial, guilt, liability, imputation,
anger or/and despair. Also, its siblings may feel ashamed or
jealous of the extra attention he/she receives from the parents, on account they may even be bothered by the child’s
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behavior. For all these reasons, it is suggested that the psychological support is directed to all the members of the family, offering them the possibility to express and discharge their
emotions.
In 1981, M.Omizol and R.Williams of University of Houston, examined the effects of biofeedback in thirty-two children
with learning disabilities, aged between 8 and 11 years, with
respect to attention to task, impulsivity, and focus control.
The study spanned 8 weeks and treatment included EMG
biofeedback training in conjunction with relaxation tapes.
The biofeedback group children had signi¿cant improvement
on attention to task and impulsivity scores and the conclusion was that biofeedback training gives promise in assisting
learning-disabled children in reaching their education potentials.
Biofeedback, with especially designed training protocols,
constitutes the most modern and ef¿cient method for resolving this problem, as is shown from the results of the following
research:
Tansey (1984)
Lubar (1985)
Holcomb, Ackerman & Dykman (1985)
Tansey (1991)
Othmer, Othmer & Marcks, (1991)
Othmer & Othmer, (1992)
Marosi, Harmony, Sanchez, Becker, Bemal, Reyes, DeLe
on, Rodriguezd & Fernadez (1992)
Weiss & Hechtman, (1993)
Rossiter & LaVaque, (1995)
Scheinbaum, Zecker, Newton & Rosenfeld, (1995)
Joyce (2001)
Stathopoulou & Lubar (2001)
Sterman (2001)
Egner, Strawson & Gruzelier (2002)
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deBeus, Ball, deBeus & Herrington (2003)
Gruzelier (2003)
Thatcher, Biver & Duane (2003)
S.Diamantidis et al (1985-2006)
Hyperactive or Hyperkinetic Syndrome
$ttention De¿cit H\Seractivit\ Disorder ($DHD) is designated as a neurodevelopmental disorder cardinally characterized from decreased learning functions. Studies on ADHD
subjects have shown that when they try to focus attention on
something, i.e. a task; abnormal activity is demonstrated in
their brain cortex.
The scienti¿c research has conveyed that subjects with
ADHD trained in electroencephalographic-EEG biofeedback
were able to normalized brain cortex function and acquire active attention and in some occasions improved attention was
reported, better adaptability and elevation of self-esteem in
up to 75% of the cases.
In 2005, Xiong Z., Shi S. & Xu H. in China, treated 60
ADHD children with EEG-biofeedback training. The effectiveness of the method mounted to 91.6% after 40 sessions.
All children were assessed pretreatment and post-treatment
with respect to attention ability and calmness. It was found
that after every biofeedback session statistically signi¿cant
difference was obtained. /ikewise ¿ndings and conclusions
formulated the following:
Lubar & Shouse (1976)
Prichep, Sutton & Hakeren (1976)
Satter¿eld & Braley (1977)
Tansey & Bruner (1983)
Linden (1988)
Mann, Lubar, Zimmerman, Miller & Muenchen (1992)
Matochik (1993)
Ernst, Liebenauer, King, Fitzgerald, Cohen & Zametkin
(1994)
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0RQDVWUD9-0RQDVWUD'0*HRUJH6ıĲȘȃȑĮȊȩȡțȘ
(2002)
Holtmann M, Stadler C, Leins U, Strehl U, Birbaumer N &
Poustka F in Frankfurt (2004)
Eisenberg J, Ben-Daniel N, Mei-Tal G & Wertman E, in Is
rael (2004)
Monastra VJ, Lynn S, Linden M, Lubar JF, Gruzelier J &
LaVaque TJ in New York (2005)
Levesque J, Beauregard M & Mensour B., in Canada
(2005)
Loo SK & Barkley RA, UCLA University (2005)
Pop-Jordanova N, Markonska-Simoska S & Zorcee T., in
Fyrom (2005)
Fox DJ, Tharp DF & Fox LC, in Texas (2005)
Butnik SM., in USA (2005)
Holtmann M. & Stadler C., in Germany (2006)
S.Diamantidis et al (1985-2006)
AWWHQWLRQDH¿FLW6\QGURPH
This syndrome consists in an inability to focus attention,
most often coupled with hyperactivity. Boys are more likely
than girls to present ADS. It must be underlined that although
this syndrome does not stand alone as a learning disorder, it
can be the cause of serious problems in school performance
and is very often combined with learning disabilities.
Its speci¿c characteristic symptoms include nervousness,
aggressiveness, impulsive behavior, decreased concentration and increased kinetic activity. These represent common
topics of discussion among the parents and childcare givers
of elementary school young children. Actually, hyperactivity is
a behavioral disorder detected in 3-7% of young children affecting them in various degrees despite a diagnosis of mental
disease or mental retardation. It typically occurs by the age
of 7 and lasts at least six months or more. Delay of treatment
onset may have negative implications on the child’s social
inclusion and development, as well as learning ability.
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Another important aspect is that its incidence is much
higher in boys than in girls (ratio 10:1). Hyperactivity in children is not a new condition. Its symptomatology has been
known since 1880. Today, scientists believe that hyperactivity
is probably multi-factorial, accountable to a combination of
speci¿c genetic, environmental, neurological and biochemical factors.
Biofeedback represents the ideal therapeutic approach
since it combines the special training with the necessary selfknowledge as the basis of each behavioral change, as it has
been documented in the research and studies of:
Lubar & Lubar (1984)
Lou, Henriksen & Bruhn (1984)
Klorman, Brumaghim, Fitzpatrick & Borgstedt (1990)
Robaey, Breton, Dugas & Renault (1992)
Barkley (1990-1992)
Mann, Lubar, Zimmerman, Miller & Muechen (1992)
Dupuy & Greenberg (1993)
Ingersoll & Goldstein (1993)
Linden, Gevirtz, Isenhart & Fiser (1993)
Rapport, Denney, DuPaul & Gardner (1994)
Rossiter & LaVaque (1995)
Klude (1995)
Rassey, Lubar, McIntyre, Zoffuto & Abbott (1995)
Barrickman, Perry, Allen, Kuperman, Arndt, Herrmann &
Schumacher (1995)
Lubar, Swartwood, Swartwood & O’Donnell (1995)
Cartozzo, Jacobs & Gevirtz (1995)
Hansen, Trudeau & Grace (1996)
Swingle & Psych (1996)
Habib & Radojevic (1996)
Kaizer (1997)
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Rossiter & Vaque (1997)
Alhambra, Fowler & Alhambra (1997)
Kaizer & Othmer (1997)
Boyd & Campbell (1998)
Carmody, Quintella, Radvanski, Sabo & Giorgi (1999)
Hutchinson & Aisaacs
Russell (2000)
Thompson, Thompson & Psych (2000)
Suldo (2001)
Greenberg (2002)
Egner & Gruzelier (2003)
Kropotov (2003)
Peed (2003)
Ross & Count (2003)
Beauregard (2005)
Clarke, Barry, McKarthy & Selikowitz (2005)
Monastra (2005)
S.Diamantidis et al (1985-2006)
Dyslexia
Dyslexia is a reading or writing language processing dysfunction despite a normal intellect. It is a common condition
and biofeedback interventions yield very good results.
In a blind study on dyslexic adults conducted by E.Liddle,
G.Jackson & S.Jackson, Psychology School Nottingham University, in 2004, biofeedback was used in the intervention to
treat dyslexia by improving heart rate variability. Signi¿cant
improvements were found in reading and articulation speed
in the biofeedback group.
Also positive ¿ndings have reported the following researchers:
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Sklar, Hanley & Simmons (1972)
Isenberg (1978)
Duffy, Dencla, Bartels & Sandini (1980)
Hynd & Clickerman (1989)
Galaburda & Livingstone (1993)
Evans & Palk (1996)
Clickerman, Hooper, Hynd, Hern, Presley & Watson
(1996)
Angelakis, Lubar, Vanlandingham, Stathopoulou,
Blackburn & Towler (1999)
Angelakis, Koulios, Frymier & Stathopoulou (2003)
S.Diamantidis et al (1985-2006)
Autism
Signi¿cant ¿ndings supporting the contribution of biofeedback application have been conveyed in the research of:
Sichel, Fehmi & Goldstein (1995)
Jaruisiewicz (2002)
Coben (2005)
Coben, Hudspeth, Clarke & Barry (2005)
Pineda (2006)
Pauleti & Kaiser (2006)
Epilepsy
With electroencephalographic-EEG, biofeedback makes it
possible to train the brain to de-emphasize brain rhythms that
generate or propagate seizures and emphasize those that
make seizures less likely to occur. It has become possible in
clinical practice to eliminate seizures or decrease the amount
of medication required to control them (Walker & Kozlowski,
2005, Dallas Neurofeedback Centre).
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In 2004, Nagay, Goldstein, Fenweck & Trimble, at the Institute of Neurology, in the University College London, conducted a control study and treated with electrodermographicGSR biofeedback 18 epileptic patients with drug-resistant
epilepsy Sei]ure freTuency was signi¿cantly reduced in the
biofeedback group Furthermore, the con¿rmation that the
effect of biofeedback treatment was related to physiological
changes highlights the therapeutic value of biofeedback in
such cases.
Sheth, Stafstrong & Hsu, in 2005, Wisconsin University,
reviewed non-pharmacological treatments and EEG biofeedback in children with persistent sei]ures dif¿cult to control
despite medication and ascertained the very important and
evolving role in the management of seizures.
3ositive ¿ndings emerged from the studies of the following:
Sterman (1972 - 1973 - 2000)
Sterman & Friar (1972)
Sterman, McDonald & Stone (1974)
Sterman & McDonald (1978)
Mirsky & Duncan (1990)
LaVaque, Hamond, Trudeau, Monastra, Perry & Lehrer
(2002)
Concgedo, Lubar & Joffe (2003)
Hughes (2003)
Walker (2003)
Tan, Hamond & Thornby (2005)
Walker & Kozlowski (2005)
Parkinson’s disease
In 2002, Thompson & Thompson reported that biofeedback interventions in patients suffering from Parkinson’s disease are promising with respect to symptom relief and life
quality betterment.
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Chemotherapy
In 1997, Su, Tan & Zheng, in the University of Medical
Sciences, Guang Zhou China, applied biofeedback progressive release of chronic accumulated muscular tension in 60
cancer patients under chemotherapy. The patients were assigned to a biofeedback and control group and assessed with
special evaluation tests and questionnaires on physical reactions. Signi¿cant improvement was found on psychosomatic
factors of the biofeedback patients after the training. The results elevate biofeedback as an effective method in alleviating the unhealthy psychosomatic reactions of patients during
chemotherapy.
Remarkable results were also presented by Burish, Shartner & Lyles, in 1981, Tennessee, USA, who used biofeedback to reduce some of the adverse side effects (i.e. nausea,
anxiety) of cancer therapy. The results were maintained during the follow up sessions.

D. SUBSTANCE ABUSE
Alcoholism. Smoking. Toxicomania (drug addiction).
Biofeedback training has been employed to address addictive disorders accountable to smoking, alcohol and use
of narcotics. The ¿rst modest applications ventured in the
1970’s encouraged results and formed the basis for the development of novel, contemporary and more ef¿cient biofeedback protocols.
Fahrion, in 1995, Peniston et al in 1990, Denny et al in
1991 and Taub et al in 1994, carried out numerous researches on the treatment of addictive disorders, focusing primarily
on alcoholism, with spectacular results. Commensurate results emerged also through the use of biofeedback training in
the treatment of smoking.
In 1989, Peniston & Kulkosky published a research of
great signi¿cance which bred an innovative method for the
treatment of alcoholism and relapse prevention. In the past
years, a variety of research not only from the biofeedback
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perspective, but also in the domains of neurology, psychiatry
and psychology have conveyed that a great percentage of
individuals with problems such as alcoholism or addiction to
substances, suffer from melancholy, have very low self-esteem, exhibit self-animosity and reactive attitude toward society, and are reluctant or lack faith in the notion of self-control
over their body.
Biofeedback, as an effective adjunct in the desensitization
from all these factors, initiated and substantially underpinned
the advances in the treatment of addictive disorders.
The physician Alan Leshner, in his illuminating study on
human brain neurobiology, reviewed and summarized almost
the entire research literature of the past decade and asserted
that addiction to smoking, alcohol or substances ultimately
gives the picture of a brain disease. Now that we know with
great precision the pathways of the brain through which addictive and toxic substances affect the acute phase of mood,
memory, perception and emotions we can formulate a more
de¿nite opinion on how therapeutic interventions can or ought
to be implemented via biofeedback protocols. What has cardinal importance is that one realizes that the repetitive use
of addictive substances for a considerably long period brings
about deep and fundamental changes in the brain’s functional
structure. Because these changes are deep and crucial they
can persist, precisely in the sense that they continue even
after the substance abuse habit has ceased.
Therefore, addiction is a condition established in the brain
in such a manner that produces dependence from the existence of certain addictive substances. In other words, in
addiction, some brain functions undergo something like a
“short-circuit” and the ensuing results are manifested in the
form of the somatic and psychoemotional symptoms of deprivation. Addictive substances induce a series of neuro-adjusting changes leading to the addiction.
Leshner characteristically describes the brain as the victim
of a “hijacking” committed by the addictive substances. Instead of following its normal course to its natural destination,
the brain is eventually forced to shift to the destination of its
“hijackers”, namely the addictive substances. In this sense,
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WKHLVVXHRIDGGLFWLRQLVDFRPSOLFDWHGDQGGLI¿FXOWVLWXDWLRQ
7KHFHQWUDODQGPRVWFUXFLDOSRLQWLVWKDWWKHLQGLYLGXDO¶V¿UVW
contact with addictive substances is made voluntarily and is
based on one’s personal decision. This element has special
gravity because it is a necessary component of every detoxi¿cation attempt of the person’s congruous decision.
If the addicted person has not really made up her/his mind
on detoxifying, it is highly unlikely that such an effort will yield
results. Clinical research demonstrates that in addicted people the brain transmits certain wave patterns. The biofeedback intervention aims at teaching the individual, through
proper training, to control the production of these brain waves,
leading to their gradual reduction and elimination. Thus, the
¿rst positive results are obtained which fortify and support the
person’s will and decision for detoxi¿cation.
%iofeedback protocols of this type are chieÀy based on
EEG and thermal applications. The objective is to assist people to learn to reject the “hijacking” brain state and in the
case they enter to be able to escape easily, taking control
and switching the brain function in a different wave range,
and diverge from the one produced by the addiction.
9ery signi¿cant results with respect to the contribution
of biofeedback in the treatment of substances abuse and addiction were announced by:
Filkenberg, Sokhadze, Lopatin, Shubina, Kokorina, Skok
& Shtark (1996)
S.Diamantidis, Drossou, Polychronopoulou & Kyvelou
(1998)
Trudeau (2001)
Davis & Callaway (2003)
Burkett, Cummins, Dickson & Skolnick (2003)
Sokhadze, Martin, Stotts & Potts (2004)
Sokhadze (2005)
Peniston & Kulkosky (1990), on alcoholism
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E. CHRONIC DISORDERS
Neuromuscular rehabilitation post-traumatic, post-operative or post brain stoke
In 2003, Kim & Kang, at the University of Seoul Korea, investigated the effect of exercise employing biofeedback training and constraint-induced movement on the upper extremity
in 40 patients with hemiplegia. After two weeks of biofeedback training both the amount of use and the quality of motor
activity of the affected upper extremity was signi¿cant higher
in the patients who had participated in the biofeedback group
than in subjects in the control group, with no decrement of the
improvement at the four week follow up.
In 1996, Moreland, Thomson & Fuoco, at St. Joseph’s
+ospital 2ntario &anada, examined the ef¿cacy of electromyographic-EMG biofeedback training compared to conventional physiotherapy for improving lower extremity function
in stroke patients. They reviewed 79 studies on this issue
announced and carried out a meta-analysis evaluation study.
The results indicated that EMG biofeedback is superior to
the conventional physiotherapy in improving lower extremity
function after stroke.
Finley, Niman, Stanley & Ender, in 1976, at the Oklahoma
Children’s Medical Centre, studied the effect of EMG biofeedback in 6 athetoid cerebral palsy patients. All children improved signi¿cantly on measures that tapped ¿ne and gross
motor skills. Children and parents reported improvements in
various speech and motor functions and only two most severely impaired patients had failed to improve on speech
measures.
White & Lifeso, in 2005, of the State University of New
York, applied EMG biofeedback in patients with asymmetrical limb loading (lameness) after total hip arthroplasty, and
reported improved symmetrical gait. They suggested further
study of a rehabilitation program with treadmill walking incorporating real-time biofeedback training.
In 1980, Kyoichi Takebe & Kazushi Hirohata, of the Orthopedic Surgery Kobe University Japan, applied successfully
EMG biofeedback to obtain the desired renewed function of
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GRUVLÀH[LRQLQWKHWUDQVSODQWHGPXVFOHRISDWLHQWVZLWKIRRG
drop. The transplanted muscles worked effectively not only
in the active movement but also during walking. They concluded that biofeedback training is useful in rehabilitation following tendon transplantation.
Research on similar issues with very positive outcome
implemented:
Ayers (1981-1983-1993)
Posthuma & Wild (1988)
Senf (1988)
Bruner (1989)
Thatcher, Walker, Gerson & Geisler (1989)
Niemann, Ruff, Baser (1990)
Thatcher, Cantor, McCalaster, Geisler & Krauze (1991)
Johnstone & Thatcher (1991)
Gray, Ichise, Chung, Kirsh & Franks (1992)
Packard & Ham (1994)
Rattok & Ross (1994)
Hoffman (1994)
Ichise, Chung, Wang, Wortzman, Gray & Franks (1994)
McAllister (1994)
Taylor & Price (1994)
Everhart & Harrison (1995)
Hoffman, Stockdale, Hicks & Schwaniger (1995)
Barabasz & Barabasz (1995)
Herbert & Gross (1995)
Blampied, Barabasz & Barabasz (1996)
Patrick (1996)
Demaree, Creuss & Harrison (1997)
Thornton (1999)
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Evans & Arbarbanel (1999)
Toomin & Toomin (1999)
Toomin & Remond (2000)
Kim, Kim & Kang, Seoul Korea (2003)
Armagan, Tascioglu & Oner Eskisehir Turkey (2003)
Parker (2003)
Coben (2005)
Permanent mobility problems
The use of EMG-biofeedback during hypnosis in children
with cerebral palsy and spasticity demonstrated improvement
in motor functions and reduction of spasticity (Mauersberger,
Artz, Duncan & Gurgevich, 2000, Arizona university).
In cerebral atrophy with ataxia, a case study showed that
combined biofeedback training-physiotherapy and use of vitamins improves brain function (Battistia, Dalla Toffolab, Verric, Serrab, Dottia, Formichia & Federicoa, 1997, Italy).
Dozza, Chiari & +orak, in 2002, obtained signi¿cantly improved balance in patients with bilateral impairment of ear
vestibula by biofeedback intervention using audio feedback.
Bodenhamer, Coleman & Achterberg, in 1986, used biofeedback and achieved pain and spasticity control in a case
of paraplegia.
Deepak & Behari, in India, treated with biofeedback ten
cases with hand dystony with outstanding results: nine patients demonstrated improvement in writing skill and relief
from local distress and pain decrement by 37% up to 93%.
Scoliosis and Kyphosis
Biofeedback treatment was tested in twenty-seven scoliosis and kyphosis patients and was found highly effective. All
kyphosis patients had rapid straightening of the spine and
removal of structural deformities (Birbaumera, Florc, Ceveya,
Dworkind & Millere, in 1994, Tubingen Germany).
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Regulatory applications of
biofeedback
([SORUDWLRQRIWDOHQWVDQGTXDOL¿FDWLRQV
Management of everyday stress
General invigoration and enhancement
of performance
Overall physical condition
Discharging muscular tension
Speed reading
Speed learning
Pre-exam stress and anxiety
Pre-exam psychic fatigue syndrome
Creativity increase
Athletics-sports
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The regulatory applications of biofeedback are to the avail
of contemporary women and men who are driven by the need
for relief from some symptoms and place emphasis on better
insight, exploration of potential and enhancing performance
at work or creative expression. They are addressed to people
ZKRZDQWWRXWLOL]HWKHYDVWVFLHQWL¿FH[SHULHQFHELRIHHGEDFN
encompasses for the betterment of everyday regime, to improve life quality and upgrade the relationship with oneself as
well as others. The pressing needs every person faces today
make stress and anxiety control techniques, via biofeedback
training, the most appealing and best-sellers.

([SORUDWLRQRIWDOHQWVDQGTXDOL¿FDWLRQV
In current societies with intense competition and snapshot opportunities, it is crucial that one knows his inherent abilities. All
people are not the same. Each person is endowed with different
abilities and talents, however, not many are particularly aware of
them. Certainly, a powerful talent will urge you from early on to
express it. It will be revealed mainly through certain traits in your
character or abilities. In this case, you will have the opportunity to
discern it, reveal and expand it. But this transpires only with your
most marked talents which spring up automatically and comprise
the overt part of yourself. When a talent is covert and you never
had the chance to discover it, it resembles an unexploited idiosyncrasy capital waiting for you to unearth and unfold it. Many
children with musical aptitude could have made a brilliant career
in music, however were not fortunate enough to get a musical instrument as a present and disclose their talent through this. Apart
from such great talents which can determine your life course,
lesser talents and abilities could be concealed in you remaining
yet undiscovered. Despite your ignorance of their existence these
talents comprise an important chapter that could enrich your
known and developed faculties. Now, more than even before, the
systematic life pattern predominates and renders necessary for
XVWREHSUR¿FLHQWRIRXUWDOHQWVDQGTXDOL¿FDWLRQVDQGFDSDELOLties so as to design safely and successfully our professional and
social course.
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Do you have the required stamina to support your activities?
How do you react to stress and anxiety?
How much and in what ways are you involved emotionally in
your relationships?
+RZZRXOG\RXGH¿QH\RXUUHODWLRQVKLSZLWK\RXUVHOI"
Are you capable of working without a supervisor over your
head?
How much do you depend on yourself and how much on others?
Do you function more with the right or left brain hemisphere?
Do you know your secret talents? How big are they?
Do you know your dexterities or skills?
Probably you can reply to most of the above. However, how
positive are you that your answers are objective and will not prove
false? Are you sure that you neither overestimate nor underestimate yourself? Keep in mind that overrating or underrating is
equally dangerous. In the most advanced, therefore more competitive modern societies, no decisions are made unless these
parameters are taken into consideration. In societies under development circumstantial life style still prevails and to unearth one’s
SRWHQWLDOLWLHVEHDUVOHVVHUVLJQL¿FDQFH:KHQLQQHHGWKHSHUVRQ
JLYHVKLVKHUEHVWDQGRQO\WKHQ¿QGVRXWZKRKHUHDOO\LV$VD
father, have you ever wondered whether your child possesses
the capabilities required to carry on your job? Is your work congruous or will your child be crushed under unbearable pressure?
Has it occurred to you that the obsession to breed your successor
may actually bury some of his/her talents that could have ensured
success and, most vital, his/her psychic satisfaction and health,
derived from the expression of creativity? Have you speculated
that by forcing your child to become a lawyer, doctor, architect
or tradesman and so on, you may impose on your child the life
sentence of huge oppression and energy drain needed to cope
with your choices? Such challenges have long been met in many
contemporary societies by channeling their youth, members to
YDULRXVSURJUDPVWKDWGHWHFWDSHUVRQ¶VVSHFL¿FDWLRQV7KHUHLV
no room for errors given that false choices have heavy cost both
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on the individual and the society. Biofeedback through its effective and primarily through its objective personality approach holds
the lead among the programs charting one’s talents and abilities.
The numerous biofeedback protocols are addressed to every age
and every condition and many big corporations employ them in
personnel selection.
7DWWHQEDXLQVWXGLHGDQGLGHQWL¿HGWKHXVHRIELRIHHGback as an adjunct for individuals targeting maximum performance, and examined parameters such as:
1. The sense of personal mission and vision
2. Agility of attention
3. Psychic strength and recovering techniques from psychic
trauma
4. Capability to successfully meet challenges
5. Lack of self-consciousness
6. Leadership and ability to mobilize
7. Specialization in mental imagery
8. Intellectual association with situations
9. Ability to envisage and for imagery sensory recall
Similar studies were made by:
DeLuca, (2005)
Foster, (2005)
Pribram (2003)
Roland (1993)
Rosenfeld (1990)
Rossi (1986)
Diamantidis et al (1985-2006)
Tucker & Williamson (1984)
Cohen & Cohen (1983)
Cohen (1975)
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Everyday stress control
Stress control is a very important matter for all modern
people, especially those living under unbearable time pressure, oppressive and demanding conditions prevailing in
current societies. Stress control techniques are the forefront
of the arsenal of most superactive persons.
%LRIHHGEDFNVWUHVVFRQWURORIIHUVVLJQL¿FDQWVHUYLFHVDQG
assets. It is the principal investigation method for stress and
LWV LPSOLFDWLRQV RQ WKH RUJDQLVP DQG IXUWKHU LV DQ HI¿FLHQW
desensitization process from stressors.
The main targets in biofeedback aiming at stress
control are :
1. help you comprehend the way through which stress
affects you
2. help you identify the stressors originating in your
workplace, family, intrapersonal relationships and self-relationship
3. organize the strategy required to confront these
VWUHVVVRXUFHVDQG¿QDOO\
4.

help you desensitize from stressors

The valuable gift biofeedback offers to contemporary
stressed individuals is the realization of how we get ourselves trapped into needs and expectations irrelevant to
our visions, from which ultimately one cannot disentangle
without genuine help. One of the basic outlets for stressed
persons is to grow a general adaptation syndrome. An adaptation process that escalates at various activity levels and
employs diverse escape both from emotional and psychomental impasses.
Biofeedback teaching that precedes the desensitization
process, cardinally rests in giving you the opportunity to
fully evolve your responses towards alarming situations, to
exploit your innate resistances against stress and to avoid
depletion always following if the person has not developed
potent defences against stress.
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The greatest hazard for every man experiencing stress
springs from the prolonged action of the stressor due to
internal or external factors including the workplace, home,
family, company, life style, convictions, education and our
overall life attitude.
Biofeedback stress control techniques employed in biofeedback protocols analyze your relationship with all the
aforementioned surroundings regarded as stressors, and
once you thoroughly comprehend and learn how these affect you, then your are re-trained to experience them as
sources of joy and satisfaction for yourself and others.

General invigoration and enhancement
of performance
Do you often rise from bed with a feeling of boredom and
indifference for everything?
Do you sometimes want to tuck yourself back to bed and
escape from the reality waiting you?
Do you feel tired all the time, with no spirit or inspiration?
Are you going through a phase in which nothing can mobilize you?
Have you lost your interest in everything that deeply moved
you a few months ago?
Do you seek more and more for isolation and get alienated
from your friends?
Do you discover in yourself bulimic or intense anorexic tendencies?
If you often feel like this it indicates that your organism is
sending an alarm signal. Your energy batteries need an urgent
UHFKDUJLQJ1HYHUWKHOHVV\RXPD\¿QGWKDW\RXODFNHYHQWKH
desire to snap out of it and have fun. What you are missing is
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something else. You are missing a conversation with yourself.
Biofeedback suggests that you talk with yourself through
an interpreter, construing objectively the language of your
emotions and responses,so that you better comprehend it.
Such interpreters are the biofeedback devices that locate your
“short-circuits” and the causes that lead to energy losses. In
succession, assisted by your trainer, you will be able to codify
your self-communication in such a manner that you no longer
expose yourself to a waste of energy and adopt an energy saving attitude. This attitude will yield fruit in short time, recharge
your energy batteries and exchange every negative emotion
you hold with a novel, more positive and supportive of the
preservation of your homeostasis.

Overall physical condition
Physical condition is a term denoting your bodily condition
and the senses associated. When you function normally you
remain unaware of your body functions. Breathing, digestion,
blood circulation and movement are all performed without realizing them or engaging your attention or demanding effort.
The senses involved in the intake and processing of external
stimuli will form your homeostatic barometer.
When you start feeling your body and its functions it
means that something is going wrong. A minor de-regulation
has occurred that unless redressed will lead to generalized
dysfunction of your organism. Body language is a most expressive and sincere communication path which should never
be ignored or underestimated.
Biofeedback protocols give you the chance to probe into
your physical functions, offer you a guided-tour in their pathways and enable you to detect possible future malfunctions.
Subsequently, you can employ biofeedback techniques to
restore deranged functions and reinstate normal, natural
rhythms.
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Releasing muscular tension
There are many people who are not in need for a particular
biofeedback protocol, however need a tactic that will assist
the release of daily tension from piling up in muscles and accumulatively pose broader threats for the organism.
Biofeedback has elaborated a special training package
showing you how to drive away daily tension from building in
the body. Achieving this daily goal within a few minutes, via
a special relaxation technique, is usually monitored and con¿UPHGE\DQHOHFWURP\RJUDSKRUWKHUPRJUDSK7RGD\PDQ\
people have acquired the habit, especially in the States, to
take a break from their busy program for 15 minutes of deep
relaxation that invigorates and keeps them active for the rest
of the day. It is the so called energy time-off that freshens up
and rejuvenates.

EDUCATION
Speed reading
The biofeedback speed reading method has lately become
the basic tool of people who are obliged to cope with huge
amounts of knowledge, enabling their progress in the science
RU ZRUN ¿HOG )HZ SURIHVVLRQV FRXOG EH H[FOXGHG IURP WKLV
list. Biofeedback speed reading is applied in a wide scale and
used by various companies mainly for their high ranking executives. This issue was treated in the studies of:
Lubar (1997)
Stein, Rao, Bobholz, Fuller, Bloom, Cho, Pankiewicz &
Harsch (1995)
Ackerman, Dykman, Oglesby & Newton (1995)
Gevins & Smith (1995)
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Gazzaniga (1995)
Becker, Mintun, Diehl, Dobkin, Martidis, Madoff &
Dekosky (1994)
Gathercole & Baddeley (1993)
Crosson (1992)
Smith (1991)
Gutierrez & Corsi-Cabrera (1988)
S.Diamantidis et al (1985-2006)
Evans (1977)
Speed learning
Speed learning concerns every pupil and student pursuing
high performances and selective careers. Biofeedback protocols for speed learning combine speed reading with increased
text comprehension and incorporation. Learning speed is
usually tripled, however sometimes exceptional, peek performances appear, as evidence the following studies:
Frederick (2005)
Othmer (2005)
Vernon, Egner, Cooper, Compton, Neilands & Shery
(2003)
Horvat (2003)
Klimesch (2003)
Kaplan & Zaidel (2001)
6DPVĲȠ 
Angelakis, Lubar & Frederick (2000)
Iacoboni, Rayman & Zaidel (1997)
Iacoboni & Zaidel (1996)
Schumacher, Lauber, Aqh, Jonides, Smith & Koeppe
(1996)
Andreasen, O’Leary, Cizadlo, Arndt, Rexai, Atkins, Ponto
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& Hichwa (1995)
Burbaud, Degreze, Lafon, Frankoni, Bouligand, Bioulac,
Caille & Allard (1995)
Dolan, Fletcher, Baker, Frackowak, Frith & Shallice
(1995)
Fletcher, Frith, Grasby, Shallice, Frackowiak & Dolan
(1995)
Baron, Petit-Taboui, LeDoze, Desgranges, Ravenel &
Marsal (1994)
Cohen, Forman, Braver, Casey, Schreiber & Noll
(1993/1994)
Jonides, Smith, Koeppe, Awh, Minoshima & Mintun
(1993)
Hynd, Marshall & Gonzanlez (1991)
Pribram (1991)
Pennington (1991)
Lou, Henriksen & Bruhn (1990)
Hudspeth & Pribram (1990/1991)
Thatcher, Walker & Guidise (1987)
Tansey (1985)
S.Diamantidis et al (1985-2006)
Freidman, Brown, Comblat, Vaughn & Kimling (1984)
Swanson, Sandman, Deutcsh & Baren (1983)
Mac Lean & Papez (1981)
Thatcher (1980/1987)
Pre-exam stress and anxiety
Pre-exam stress overpowers pupils and students with anxiety or/and various phobias. It is manifested through diverse
unnatural behaviors and reactions. Over-irritability, aggressiveness, quarrelsomeness, destructive tanglible outbreaks,
self-destructive outbursts, psychic misery, insomnia, over-
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perspiring, trembling of hands, the feeling that the brain is
“choked up”, inability to read, vertigo, headache, ear buzzing,
poor vision, menstrual disorders, excessive hair-falling and
many more symptoms and dysfunctions emerge from preexam stress.
Biofeedback training gives excellent results in the treatment of all these conditions and forms a paramount shield
protecting the examinee from the disrupting affect of such
factors.
Pre-exam psychic fatigue syndrome
Pupils or students under the pressure of pre-exam stress
and anxiety develop a complete emotional and psychomental
paralysis. They seem to be withdrawn or lost in their world,
sometimes with outbursts of hilarity or nervous laughs. Apart
from its enormous seriousness, great hazard lurks in this syndrome which, if not treated in proper time, becomes chronic
and may lead to overall derangement of the psychoemotional world and personality of the student. Psychic fatigue
syndrome often appears in individuals very vulnerable from
psychoemotional aspect, although they may never have expressed or revealed this susceptibility before.
Biofeedback provides the solution to this problem and
aborts further psychoemotional derailment of the pupil or student.

Creativity increase
Creativity is the ability of a person to bring forth new ideas
or imagery and compose novel creations by combinining assimilated ideas and notions.
Your creativeness greatly depends on the freedom of your
thought and your disposition to explore ideas and encounter
new intellectual domains.
“Running out” of ideas or imagery is commonly found in
intellectual creators or artistic people. If while going through
such a period they are obliged to meet deadlines bound by
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contract, they may present serious disorders due to the anxiety, agony and fear they experience with regard to the possibility of being unable to live up to their reputation and get bad
critiques. A vicious circle is thus formed which can exhaust
the creators and cause intense somatic problems.
The biofeedback protocols employed to address this issue provide training on “refreshing” your creative skills and
stir the utilization of your unexploited faculties. That is why
biofeedback is most popular among artists and stars at the
Mecca of the Seventh Art, Hollywood.

Athletics and sports
Biofeedback plays a decisive role also at the pre-game training period of athletes and teams. Coaches of big football teams,
psychophysiologists of national teams and analysts of Olympic
winners use biofeedback to measure, among other parameters,
the muscular wearing out of athletes and modify respectively
WKHLUWUDLQLQJVRDVWREHPRVWHI¿FLHQWDQG\LHOGWRSUDQNLQJDQG
gold medals (Bruno deMichelis, Dr. Vietta Wilson, Currie Chapmen, Andrea Schmidt, Shane Murphy, Jack Donohue etc).
0XHOOHULVZRUOGZLGHWKH¿UVWVNLHUZKRSXUVXDQWWRKLVV\Vtematic electrodermographic biofeedback broke the speed record of 210 km/hour in 1987, and won two consecutive international contests.
'U/RXLV(WLHQQHZDVWKH¿UVWVNLHUZKRDFKLHYHGWRFURVV
the North Pole alone. Biofeedback played a determinant role in
his success, since due to preceding biofeedback training he was
able to raise the temperature of his extremities up to 2,2 degrees
Celsius and cope effectively with the various stress factors and
the extreme survival conditions of his venturesome trip.
More than half of the Japanese Olympic winners of Seoul
had been trained in electrodermographic biofeedback. Also similar biofeedback protocols follow in pre-game training hundreds
of Japanese athletes who participate in Olympic Games.
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Dr. Dan Marici, psychologist of famous grand prix drivers
such as Fittipaldi and Senna, applied biofeedback to all the men
of the Canadian Olympic ski team. In Canada the national teams
RIDOOVSRUW¿HOGVXVHELRIHHGEDFNWHFKQLTXHVPDLQO\HOHFWURGHUmographic. Botterill, who has worked with swimming and basketball teams, estimates that with proper biofeedback training it
is feasible to increase performance up to 20-30%, whereas athletes who, at the risk of their health, use chemical substances
(doping) can only hope for an improvement up to 6%.
Many Italian ski champions are trained with electromyographic biofeedback in diaphragmatic breathing. Sylvain, an Olympic
gold medalist, is trained with electromyographic biofeedback on
quadriceps in order to improve his pre-game ski jumps. Since
1992, thousands of Olympic athletes have improved their visual
acuteness by means of biofeedback techniques.
Klein, a veteran ski trainer, and Laderoute, athletic director of
the Combat Training Centre in the Canadian Army, deeming that
it is important for an athlete to know how to cope with stress and
to reach the level that enables him to have peak performance,
applied biofeedback in some training teams with such prompt
and spectacular results that everybody asked to participate in
these programs.
Apart from the biofeedback applications which are targeted
for professional athletes and championships, an array of appliFDWLRQV LV DYDLODEOH WR HYHU\GD\ VSRUWV IDQV 1RZGD\V ¿WQHVV
and athletic activity keenly concerns many people who may not
be championship competitors, however are intensely engaged
in some form of sport.
In this event, certain biofeedback techniques help you expand your muscular sense, increase neuromuscular coordination and control pre-game stress and anxiety, any time you need
it.
0RVWVLJQL¿FDQWO\ELRIHHGEDFNWUDLQLQJRIIHUVSHRSOHHQJDJHG
in sports protection from injuries as well as prevents serious or
mild tissue damages on account of wearing out. Group biofeedback protocols can be applied to teams or club members.
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Chapter 18

Discussion of clinical cases

&KLOGZLWKDWWHQWLRQGH¿FLWK\SHUNLQHWLFV\QGURPH
and reactionary behavior
Woman with phobia, self-destructive
and reactionary behavior
Woman with melancholy, insomnia,
peculiar rheumatoid arthritic syndrome
and persistent constipation
Case with phobias and panic attacks

Case with anxiety and phobic neurosis

Case with colitis, phobias and antisocial behavior

Case with high blood pressure
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In this chapter a few cases are indicatively discussed with
special interest on account of their complexity, nonetheless
well exemplifying the issues expounded so far. Keep in mind
that this book aims at providing you the option to build a novel,
FRPSOHPHQWDU\FRJQLWLYHHGL¿FHWKDWZLOOFDSDFLWDWH\RXWROLYH
more comfortably and homeostatic, more free and happier.
This chapter surpasses the endeavorments we have ventured
together through the pages of this book; it’s your prize.

&KLOGZLWKDWWHQWLRQGH¿FLWGLVRUGHUK\SHUNLQHWLF
syndrome (ADHS) and reactive behavior
We will discuss a boy, age 13, from a prosperous family,
with a decent and affable character and with good school
performance. He demonstrated hyperkinetic behavior since
the age of 2 years and lately had considerably worsened. He
described his problem as internal tension compelling him to
constantly move and repeat stereotype movements, such
as rocking his leg all the time or pounding a certain spot on
KLVGHVNZLWKKLVSHQFLO+HPDGHJUHDWHIIRUWVWR¿JKWWKLV
feeling because, as he said, he wanted to perform well at
school and get high scores. At sleep he had bruxism (teeth
FOLQFKLQJ  +H VDLG KH ZDV XQGHUJRLQJ D FRQÀLFW ZLWK WKH
bad side of himself, which wanted to distract him from his
studies. He felt strong fear for darkness and disease. Twice,
when visiting seriously ill relatives, being unable to put up
with the situation, he vomited. He was feeling internal overtension and asked for help in order to let it out. His parents
were overprotective and had great expectations from him,
however his relationship with them was good and he tried to
satisfy them. His parents had a disturbed relationship and
were often quarrelsome however they tried to hide it from
the child. Nevertheless, the child experienced intense agony for his parents’ relationship and whenever he sensed a
friction he acted as the compromise. He said he was feeling
deep agony and insecurity for the future of his parents’ relationship. He felt better when discussing his problems with
someone who could hear him and console him. Six biofeed-
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back sessions were applied with very satisfactory results.
The child became able to fully control his hyperactivity and
retained a very calm and productive state for one year.
A year later the child returned with intense psychic symptoms and marked drop of school performance. In between,
his parents had separated and were not living together any
longer. The child expressed his complete disappointment
from his parents, who despite his efforts had not rewarded
him with their reunion he so ardently longed for. “I told them
that I would do anything to show them how much this upsets me and to get back at them”, “My grades took a dive,
I smoke and hang out with my friends, I have become a
bum”. The new elements in his case were easily offended
ZLWKWULÀHVDOWKRXJKQRWH[SUHVVLQJLWEHFDXVHKH³FRXOGQ¶W
care less” for anybody. “No matter what they ask of me, I
never answer, I play ignorant”. He often bursts into tears
from excessive tension, but does not accept consolation
which irritates him up to the point that he wants to smack
the person who tries to console him. He is playing with and
SXOOLQJRIIKDLUÀRFNV DGLVRUGHUFDOOHGWULFKRWLOORPDQLD DQG
offends his classmates with sexual insinuations, thus becomes obnoxious. He lives with his father and refuses to
see his mother. In the discussions with his trainer, he stated
that this way he revenges his parents who, despite his great
effort to please their expectations for discipline and consistency, they themselves did nothing in return, according to
his opinion, to offer him what he so persistently and earnestly pleaded, the family union. Biofeedback training was
applied for the purpose of retraining the child with respect to
his motives and actions. The biofeedback protocol included
joint sessions with his parents, either one or both, to help
KLP UHDOL]H DQG GH¿QH WKH VWUHVVRUV DQG DQ[LHW\ JHQHUDWing factors. Fourteen sessions relieved the child from his
problems, and although his parents were still separated, a
more serene and understanding mood prevailed. The boy
accepted naturally the new situation and was devoted again
to his studies.
More than 120 similar cases were treated successfully
with biofeedback intervention.
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Woman with phobia, self-destructive
and reactionary behavior
This case refers to a woman aged 55, with a son 30 years
old who rarely communicates with her. She got a divorce 15
years ago, and lives the last 8 years with a man of same age.
She does not have steady or permanent job but circumstantially, depending “on her moods”, is engaged in side activities associated with her companion’s business. She suffers
strong desertion fears, due to the fact that her companion, on
the pretext of business engagements abroad, left her twice in
the past for a period of six months to have affairs with tourists. In each of these cases she presented serious hair-fall.
She has severe death and cancer fears, claustrophobia
and sudden major mood shifts, “ups” and “downs”. She often wakes up in fear of impending death, due to airways’ obstruction, since she is asthmatic 20 years. She stated: “I want
people to care and always show me affection”. “I never feel
happy”. “I want to fall in love and forget everything”.
During her biofeedback training she exhibited marked reactionary attitude toward the method and instruments. She
was very strong-headed and insisted that this way her problems could not be solved unless she met somebody who
would fall madly in love with her and stir in her similar feelings. Progressive release of chronic accumulated muscular
tension coupled with special techniques helped her relax and
start thinking of the possibility of further biofeedback training. She dropped out from training with limited and clearly
reserved satisfaction.
She returned after several months of serious hair-fall,
subsequent to another love disappointment, suffering also
from severe migraine episodes and a diarrhoeic syndrome
which lasted over three months with no apparent pathological cause. She felt deeply frustrated, believed that her end
was coming soon and had suicidal thoughts to avoid further
VXIIHULQJV6KHDOVRKDGDIÀLFWHGWKHSDVWWZRPRQWKVVHYHUH
vaginitis, with great vaginal dryness and dyspareunia, rendering sexual intercourse impossible.
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She participated at biofeedback sessions with controversial feelings, in the sense that she displayed alternately
great desire or detestation with respect to the training. The
biofeedback protocol was designed so as to utilize her positive periods, which lasted up to three or four days. Although
she could witness her progress, monitored by the machines,
she showed absolute denial to accept that she was capable
of exerting self-control over her autonomic nervous system.
Remaining constantly under the grip of intense and paralyzing stress, she further aggravated it with her mental imagery
and convictions, she adhered to a refusal pattern towards
anything positive and drove herself into dead-ends. The bioIHHGEDFNSURWRFROZDVPRGL¿HGDLPLQJDWHQULFKLQJIHHGEDFN
with vivid images as much as possible. A special computer
program was elaborated employing verbal praising and encouragement each time she succeeded controlling her autoQRPLFV\VWHP¶VUHVSRQVHV7KLVPRGL¿FDWLRQSURYHGGHFLVLYH
for her training. After 16 sessions she had turned into a different person. She was completely free from the diarrhoeic
syndrome, migraine and phobias. She had realized that she
used to adopt erroneous approaches to attract the interest
and care of the people she was involved with and this led to
failure. She revised her values and self-image. Today she is
happily married.

Woman with melancholy, insomnia,
peculiar rheumatoid arthritic syndrome and
persistent constipation
A woman 70 years old, married to a tycoon, with a high
living and social status, wealthy and with much spare time
spent regarding issues relating to a healthy diet, ancient
*UHHN SKLORVRSK\ DQG \RJD 6KH KDG D SUR¿OH DQG ZDV D
sensible and civilized person with solid moral values who
richly invested in family care. A perfectionist, committed to
the notions of duty, values and humanity service. Five years
ago, when she lost one son 40 years old on account of malignancy, she entered into a melancholic state escalating
year by year. She was strongly attached psychoemotionally
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to her son, her younger offspring, to whom she had devoted
great efforts to help him become a successful member of
society, a goal reached and she regarded him as her “pride”.
The last two years she suffered from insomnia due to incessant thoughts while lying to bed. Her mind kept running
actively all night like a “machine” jumping from subject to
VXEMHFWZLWKRXWDQ\VSHFL¿FLQWHUHVW2QH\HDUDJRVKHSUHsented a strange rheumatic syndrome with acute, migrating
pains appearing mainly in small joints. She describes this
peculiar syndrome as sudden ankylotic rigidity “locking” the
knee joints which could not bend. Walking becomes almost
impossible and when sitting she has to stretch her feet on a
chair. Her “medicine”, as she calls it, is to sit before the TV
in the above position and watch videos, usually comedies,
and be carried away. Her feet resume functionality after 40
or 50 minutes of rest.
Additionally, she suffered for six months from very
intense constipation restricting voiding to once weekly. She
describes her feces sticky like “stucco” and feels that her
bowels are paralyzed, unable to strain and perform gut transit despite the many laxatives she takes. She mentions that
the last year her sister is antagonizing her and, “in alliance”
with her daughter, treats her in a manner that hurts her feelings. She feels that all her life she has been offering too
much to others without reciprocity. She regards herself as
a highly evolved person to be occupied with such trivialities
and decided to leave home and move into another town to
avoid “spending energy” on arguments and pettiness. She
thinks that her sister, who is not a well-evolved personality,
LVMHDORXVRIKHUDQGLQÀXHQFHVKHUGDXJKWHU
This case was handled in a manner enabling the
WUDLQHHWRGHWHFWWKHUHDVRQVWKDWOHGKHUWRUHDFWLQ³ÀLJKW´
LQVWHDGRI³¿JKW´DJDLQVWWKHGLVWUHVVLQJZD\KHUIDPLO\HQYLURQPHQW WUHDWHG KHU 6KH VWDWHG WKDW WKH YHU\ EHQH¿FLDO
effects from her long-term practice in yoga and meditation
WHFKQLTXHV KDG VLJQL¿FDQWO\ GLPLQLVKHG DIWHU KHU VRQ¶V
death. The biofeedback protocol aimed at revealing the supportive mechanisms still fuelling her health problems, even
though she had escaped from the stress inducing family environment.
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After eight biofeedback sessions the tormenting constipation and insomnia were extinguished. As she said, she
UHDOL]HG IRU WKH ¿UVW WLPH DIWHU PDQ\ \HDUV WKDW DW WKLV DJH
she was still challenged by her sister, who had been antagonistic since childhood because unlike her she was not
a good student and did not gain family praise and credit.
7KH ELRIHHGEDFN SURWRFRO ZDV PRGL¿HG WDUJHWLQJ WKH FRQÀLFWLVVXHZKLFKSURYHGWREHWKHGHHSHVWFRYHUWFRQ¿FWDQG
omnipresent stressor throughout her life. After another six
biofeedback sessions the migrating pains in small joints became rarer and milder, she fully recovered from melancholy
and the mysterious knee ankylosis.

Case with phobias and panic attacks
A man aged 45, well-educated, scientist and a director of
the science department in a big company. He feels very inVHFXUHDQGODFNVVHOIFRQ¿GHQFH7KLVLVFDXVLQJKLPJUHDW
anxiety because his position demands powerful and an austere conduct, to gain his subordinates’ respect and discipline, something he had so far successfully achieved. However, inside him he feels he is “putting on the whole world”,
as a dwarf pretending to be the giant. He is not married
and lives with his parents. He has had sex very few times
in short termed affairs. He feels he is not getting along well
with women, that he can’t play the role of conqueror and
gets panicked before dating. He had to cancel many dates
on the excuse of sickness. His few sexual intercourses were
PDGHXQGHUWKHLQÀXHQFHRIDOFRKRO
In his daily life, he drinks alcohol very little. He mentions that he needs “clutches” offered to him mostly from
his mother, whom he loves dearly, complaining only that the
high standards she has inspired him regarding love affairs
drives him to reject most candidates. He is very interested
in his looks, he is compliant and gives up easily in disputes,
he supports that “I won’t claim my right”, “There is no way
out”, “I don’t like myself”. He says that “I want you to help
me avoid getting sick, I feel as if disease is coming and
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will overpower me, I want you to help me raise my defencHV´ DQG FRQWLQXHV ³(YHQ LQVLJQL¿FDQW FULWLFLVPV PDNHV PH
panic”, “I want to disappear”, “I am afraid to travel abroad
because I might get lost in a strange town”. He is afraid of
death, illnesses, cardiac disease, heights and to drive his
car. He has a reserved expression of self-pity and unhappiness. His biofeedback protocol focused on assisting him
to realize and accept his sexual identity and to consolidate
in him the conviction that his professional success had not
happened accidentally.
He was aided to discover the internal mechanisms that
HQDEOHGKLPWRVXFFHHGLQWKHSURIHVVLRQDO¿HOGDQGLQVXFcession to use them also in the life sectors he had failures.
In other words, he was retrained to utilize the advantages
and positive approach his was applying in job in areas he
had never done so before. After the completion of the biofeedback protocol he was relieved initially from the panic
attacks and in succession also from his fears. Today he is
married and has a 3 year old son. Recently he expressed
the fear that his son might go through the same ordeal and
wondered whether his problems could have been hereditary
passed on. It was explained to him that hereditary transmisVLRQFRQVLGHULQJVXFKSUREOHPVKDVQRWEHHQVFLHQWL¿FDOO\
proved and if he attends to fully enrich his son’s cognitive
HGL¿FHZLWKFRUUHFWNQRZOHGJHKHDQQLKLODWHVWKHULVNVDYH
in the susceptibilities stemming from the child’s personal idiosyncratic predispositions (Diamantides, 1976, Christides,
1999).
Anxiety and phobic neurosis
A man, age 26, married for three years. He kept a linen
shop inherited from his father. About a year ago his wife had
an epileptic seizure during their weekend vacation in a hotel. He did not know that his wife was epileptic because she
had never mentioned it, believing that it was over, since she
had only three episodes in the past. After a week he developed severe disease-phobia co-suffering whenever hearing
about any disease. Any reference to disease or symptoms
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made him feel exactly the same symptoms and run for medical tests. No rational explanation could avert him from this
reactionary pattern. His nosophobia would not cease even
when medical tests were clear, fearful that his doctors might
have mistakenly overlooked something. During his exacerbations, he wanted to be near a doctor who would promptly
look after him in case something occurred. He had a phone
list of hospitals and of emergency care units to avoid any
transportation delays in case of a sudden sickness. His sleep
was interrupted and was often waking in agony and suffocation. His sexual desire dropped vertically and quit working
because he was afraid that he could die any moment, thus
it was meaningless to keep working. He gradually became
isolated from his relatives who irksomely persisted to persuade him that he was an “imaginary patient”. He wanted
only his wife to be by his side and asked her to speak only
about optimistic or pleasant topics. In succession, he presented great fatigue and nausea increasing with motion.
This fatigue reached the point of paralysis when watching
unpleasant news on TV. He resorted to biofeedback on the
suggestion of his psychologist.
The biofeedback protocol focused on desensitizing
and relieving him from the implications the horror of losing
his wife in his arms had induced during her seizure. His phobias vanished after completing the biofeedback training.

Case of colitis with phobias
and antisocial behavior
A man, age 32, teacher and single. He suffers from (spastic) colitis for three years and has frequent diarrhoeic epiVRGHVXSWR¿YHWLPHVSHUGD\+LVGLDUUKRHLFFULVHVDUHDFcompanied from strong abdominal pain and distention. He
is obsessed that crisis may occur any time thus avoids going anywhere. He avoids even going on vacations and has
started losing his friends. He experiences intense anxiety
and anticipation for these diarrhoeic crisis. He feels ashamed
to discuss his health problem and wants to keep it secret. He
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FRQ¿GHV DERXW LW RQO\ ZLWK KLV PRWKHU +H SUHVHQWV SDUR[ysms of nervousness and mentions that “my mind blurs and
I want to break everything”. At these phases he kicks objects
RU WKURZV IUDJLOH WKLQJV RQ WKH ÀRRU XVXDOO\ JODVVHV ZKLFK
break with noise. He demands his immediate relief from
his ailments and accuses doctors as incompetent for failing
to cure him. He gets upset with every consolation attempt,
even from his mother, whom he expects to silently listen to
his complaints. The biofeedback protocol targeted at spotting
the stress inducing factor which had provoked this psychosomatic response. It was discovered that the stressor was a
bad evaluation report from his supervisor jeopardizing his career. The fact that during biofeedback sessions he never had
crises was utilized to establish in him the conviction that colitis episodes had clearly psychological background and not a
physiological, as medical examinations had also indicated.
He concluded his biofeedback training and was completely
relieved from his problems. Numerous similar colitis and gastritis cases have been successfully treated with biofeedback.

Case of high blood pressure
This case refers to a 50 year old woman, architect, who
UXQVDELJRI¿FHZLWKPDQ\HPSOR\HHV6KHZRUNVH[KDXVWingly long hours, being solely responsible for the management
RIKHU¿UPWKHSDVW¿IWHHQ\HDUV6KHLVH[WUHPHO\DFWLYH6KH
says she is pleased with her living pace, explaining that multiengagement and undertaking loads of responsibilities does
not wear her out, on the contrary matches her creative mood
DQGIXO¿OOVKHU+HUSK\VLFDOFRQGLWLRQLVJUHDWDOWKRXJKVKHLV
not paying special attention to it and the occasional medical
tests are normal. She smokes and drinks alcohol moderately,
mainly during tension at work. Her mother, whom she loves
dearly, had a brain stroke last year with kinetic disability at
lower extremities and is now bedridden. She feels obliged to
¿QGDFRXSOHRIKRXUVHYHU\GD\WRYLVLWDQGWDNHFDUHRIKHU
sick mother.
About eight months before, her husband had a serious
acute myocardial infraction and had to stay in the hospital for
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two months. After his recovery he continues a life-style full
of abuses, exhibiting total indifference for his health’s future.
As she states, her husband’s attitude is what stresses her
the most, causing her great insecurity considering their two
adolescent children. Four months ago, she presented episodes of blood hypertension, with buzzing and paroxysmal
tachycardia. Symptoms did not improve after stopping smoking and drinking. Pharmaceutical medication did not succeed
to stabilize her blood pressure which had mild improvement
with sedatives and antidepressants. However, since the latter
had negative impact on her performance at work she had to
quit medication and recourse to a psychologist for support.
Her psychologist suggested biofeedback. The biofeedback
protocol she followed included biofeedback assisted progressive release of chronic accumulated muscular tension; thermal and dermographic biofeedback training. Two months after the completion of biofeedback training her blood pressure
ranges in normal levels and occasional high blood pressure
tendency is successfully self-regulated.
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<ou can control stress now ± medical biofeedback
for stress control, anxiety and fear.

His books have been published in English and seven other languages including Chinese and Japanese, as well as,
21 more books and papers on homeopathic medicine along
with his medical team.
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Activities in the Mass Communication Media:
He is regularly writing articles for the daily and periodical
press (more than 500 articles and interviews) on homeopathy, biofeedback and health themes and participated in over
2000 radio and TV interviews on medical themes worldwide.
He produced and presented a weekly medical show titled
«File Health» onl Athens TV (1999-2001).
Other activities:
He has two patents issued by the Greek Ministry of Manufacture, Energy and Technology regarding qualitative food
control, healthy life style and “energobionomics”, the method he invented for cultivating plants without fertilisers and
pesticides.
Social Work:
Almost prophetically in 1974, he strived to raise public
awareness regarding danger from fertilizers, pesticides and
water abuse in cultivation and invented a special method
called “energobionomics”, for cultivating and growing plants
based on the utilisation of solar energy and the relevant
electromagnetic ¿elds.
In 1977 till 1996 he formed, organized and directed the
“Don’t Worry We Care” voluntary medical team and spend
several months for years offering gratis medical service and
remedies to needy people in Africa and Sri Lanka.
For decades he has offered free medical treatment to the
underprivileged and groups with special needs, including
the National Special Olympics team.
He trained with biofeedback, free of charge, many athletes in various events, including members of the Greek National Athletic Team (1990-1993).
He donated voluntary medical work for a number of years
to third world countries in Asia and Africa, and participated
in missions of the International Calubovila Academic and
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Alternative Medicines Hospital in Sri Lanka.
He organizes blood donation teams from members of the
Medical Institute for Homeopathic Research and Application, Pan-Hellenic Homeopathic Medical Association and
Homeopathic Hellenic Secretariat.
Interests – Hobbies:
He is currently a member of the alumni chorus of Athens
University, a member for six years of the Athens University
chorus as a student, and participated in many concerts in
Greece and abroad.
He has been engaged in painting since the age of nine
and as a painter has held ¿ve personal exhibitions.
As a photographer he supported himself while wandering
the world and later as professional reporter photographer
selling pictures of the places he visited to different magazines and newspapers. Today he is engaged in artistic photography and maintains a fully equipped photography studio.
He plays the trumpet and keyboards, composes music
and has a modern sound studio. He composes Colour Energy Music, a type of music he was inspired from the scienti¿c
oscillographic sound analysis and his pieces are characterized by the properties of the seven spectrum colours: red,
orange, yellow, green, blue, indigo and violet. These musical compositions rely on the fact that the seven notes correspond regarding their properties, to the seven spectral colours, in an upward direction. The musical pieces composed
are harmoniously tuned with the help of the electronic oscillograph, so as to contain the properties of the relevant colour. These are described in detail in his book Chromatics,
the correct method of using colours, and can thus be used
both for entertainment and personal amusement and as well
for speci¿c Psychophysiological applications.
He is involved in ecological endeavours and applies the
method of energy-bio-cultivation in vegetable and fruit tree
cultivations.
He created the International Centre for Homeopathic
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Medicine which contains an open amphitheatre with a capacity of 2000 people and excellent acoustics. The theatre
is a micrographic imitation of the renowned ancient theatre
of Epidaurus, having the same seat angle of 22.5 degrees
and other similarities to the original ancient theatre.
Athletic activities:
He was a participant in motor sports and motto-cross
tournaments (1969-1973).
He has, since 1976, an of¿cial diploma as water sNi trainer from the Greek General Secretariat of Sports.
He is licensed pilot for speed boats and licensed skipper
for off shore sail boats from the Piraeus Open Sea Sailing
School.
He is holder of black belt 3 dan in Shotocan karate since
1972.
6Rcial SUR¿le:
His rapid evolution in the ¿elds of homeopathy and biofeedback drastically affected the medical market balance
in Greece and the medical company he held with his colleagues got ahead in the race for new developments. In
199 the Hellenic Secretariat of Homeopathy a non for pro¿t
organization, had 22.000 members. All these people were
patients cured by his medical team and categorically declared their satisfaction from homeopathy and biofeedback
and their gratitude to the Diamantidis medical team which
was comprised at the time of 45 Medical Doctors. Simultaneously his executory contract for purchasing a clinic and a
TV station by his group of companies was widely published.
Certain individuals tried to stop this progress initiating a
smear campaign against him and his colleagues. In June
1995 he faced an enormous coordinated media assault in
the form of false and groundless accusations that have since
been proven were intended to damage his reputation and
profession. It was also intended to trap him and his medical
team in a labyrinth of trials so as to render them inactive in
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sole prosecuting attorney invaded the homes and consulting room privacy of the author and twelve more colleagues,
accompanied by a dozen TV reporters with their cameras.
8ntil that event none of them had any conÀict with the
law, pending legal actions and they had an absolutely blank
criminal record. The prosecuting attorney arrested twelve
people without arrest warrants resulting in the arrested
individuals’ denial to sign the arrest report. He also holed
any item that could help the prosecutor create accusations
including even kitchen knifes with blades longer than seven centimetres that according to the letter of the law are
named weapons. The twenty eight cases penal load was really havy and many predicted the end of Diamantidis career
and “empire”. In 1977 the foretellers seemed to be correct
when, during the continuing attack, slanderers succeeded
to imprison him during a “peculiar” trial. A group of to this
day unknown persons, trapped the phone lines of people
who were adverse witnesses and succeeded in recording all
the triumphant conversations and laughter when discussing
the way they stood-up the case. The unknown individuals
placed all the cassette evidence outside the door of Diamantidis lawyer and called him anonymously to collect and
use them accordingly. The lawyer gave the evidence to the
General Attorney and the Supreme Court. After a forensic
examination ordered by the Supreme Court all cassettes
examined in England and Greece were found to be original
and the court accepted their use for the defendants defence.
After this procedure and two months imprisonment the author was set free and in the subsequent trial in the appellate
court he was found not guilty thus wining a very precious
acquittal. In 2000 and after winning several more acquittals
he had almost all the evidence to counterattack the slanderers and the prosecuting attorney. He ¿led a charge for 2
cases and he made a claim for 64 cases against the four
main slanderers and all their false witnesses. He appeared
in the Supreme Court against the prosecuting attorney and
won the case which ruled that “….all actions of the prosecuting attorney in 199 i.e. home search, of¿ce search, individual arrests, con¿scation of goods and chattels etc were
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to be used in trials….” This historical decision opened the
path to further action and led to the author’s three victories
at the European Court of Human Rights for unfair trial and
presumption of innocence and 5 more cases pending before that same Tribunal. After that, the author and nine more
defendants ¿led a charge of hundred tZent\ pages against
the prosecuting attorney accusing him of criminal abuse of
authority and breach of duty.
The “Diamantidis case” monopolized the interest of the
Media until 2003 when his twenty-eighth and last acquittal
from all charges was rendered and left him again with an
absolutely blank criminal record. His record, of twenty-eight
acquittals on twenty-eight charges, gave him the title of the
most-accused innocent person in the Hellenic judicial history.
During these very hard and dif¿cult years the author and
his defendant colleagues had the moral support and expressions of love from many people who were bene¿ted by them.
Hundreds of people left their work and appeared in the court
audience as a demonstration of assistance and support.
Many of these people actively participated in the campaign
to exonerate him and organized protest marches during his
trials. All these warm feelings were consolating and a driving force to continue until ¿nal restitution and relief.
Due to his personal experience in defending against
groundless and unjusti¿ed civil and criminal attacks of slanderers, attain a fully victorious outcome and counter attack
lawfully while continuing on with his extensive medical work,
he is known in the biofeedback ¿eld as the “veteran”, the
one who has demonstrated through his survival and recovery under extremely adverse conditions that he knows how
to cope with stress, anxiety and fear.
For the same reason as a homeopath, in the circles of
international journalism he is referred to as the “Mandela”
of Medicine.
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YOU CAN
CONTROL
STRESS
NOW
The author is well aware that you are a terribly busy

person with no time at all for reading, so he suggests not
to buy this book because it will prove so enticing that you
will give up everything else in the next couple of days to
read it through.
He also knows that you rarely take decisions to apply
something positive to yourself, unless driven to the edge
by necessity, that is, when already on the verge of
collapse or destruction.
Since everything you do is dictated by pressing
necessity, never by from your personal will, do not buy this
book.
Give this book as a revenge-gift to a multi-tasked and
busy person you wanted to get back at, but don’t be
surprised if after a few months he declares you his
benefactor.
Of course, if he is the “keep-it-all-locked-inside” type you
will never get the feedback to read this book.
So, you will miss the opportunity to learn how to
desensitize from stressors and anxiety inducing factors
that harass and tantalize you.
But you have already read too much. Put it down.
Besides, are you sure you want to know what “sharpen
the saw” means?

ISBN: 960-630-817-0

