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Preface

VENING came and then the night, but my
little one was not ready for bed. All day
long he had worked and he had played; he had
read the comics and he had studied; he had
listened to wild stories over the radio and had wit-
nessed one at the movies, but he was not yet
fatigued. There were reasons—good ones, it ap-
peared to him—why he should still be up and
doing. I need not tell you what they were, if you
are a mother or a father, for you have heard
them from your own children frequently.
However good these reasons appeared to him,
I doubt that he really knew why rest was far
from his desires. A moving body tends to keep
in motion until stopped by force. So spoke
Galileo and later Newton, whereby they laid the
cornerstone of physical science. If the cells of my
little one’s body are physical, as we all believe,
the same principles must in some way apply. The
laws of motion are not to be gainsaid. During the
day, had you watched him, you might have
noticed that he often ran and jumped and moved
fast in other respects. But even when he sat in a
chair or lay on the floor, his hands and feet and
vii



PREFACE

other parts continued in their vigorous activities.
Something in him had gained momentum, and it
was maintained.

It was this speed which he expressed in words
of desire—as some would say, he rationalized.
In the words of the poet, ‘““His beating heart was
not at rest.” It is natural for children to be
more active than adults, but often they are
overstimulated.

What I have said of the child applies no less to
you as well. You also are capable of advancing
good reasons, as they appear to you, for post-
poning needed rest and mental quiet. As has
often been said, at heart we all are still
children!

Believing that the universal trend toward
overactive minds and bodies could result in
various ills, I wrote a book in 1929 called Pro-
gressive Relaxation. Doctors, for whom it was
intended, said that it was very technical and sug-
gested that I write in simpler form for laymen.
Accordingly, the present work appeared in the
first edition in 1934. Since then many physicians
have prescribed it as reading matter for their
patients.

At first, however, I had to contend with the
difficulty that doctors and laymen alike were
prone to think of amusement, recreation or
hobbies at the mention of the word “relax”. As
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a rule, rest and relaxation were not spoken of in
the same breath then. When a famous physician
—the one who attended President Wilson—
wrote a book about rest, the word ‘‘relaxation”
did not even appear in the index. Accordingly,
I had to choose between inventing a new word
to mean just what I intended or trying to induce
the public to use an already familiar word more
often in the sense which I preferred. I chose the
latter course. As the years have gone by, I have
not regretted this selection. To an appreciable
extent, the public has “caught on” and today
the word “relax”’ has become part and parcel of
daily speech in the sense of “let go” or “take it
easy’’.

In this popularization of the word, I was aided
by a great and benevolent insurance company
which inserted full-page advertisements in vari-
ous magazines, urging the public to learn to
recognize tensions and to relax them for pur-
poses of better health. But in the matter of
popular usage I had other aid as well, however
unsought. The word “relax”, which the publisher
had placed in italics on the cover page, was
imitated in just this form in countless adver-
tisements concerning mattresses and vacation
resorts, cigarettes and liquors and various other
objects for sale to the public because, according
to the businessmen, they promoted relaxation.

ix
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In recent years various authors also took up
the cudgel in favor of nervous quiet, peace of
mind or release from nervous tension, however
they chose to name their slant on the field of
relaxation. Some tried to follow faithfully the
methods described in my books and stated so;
others added modifications; and some, as former
patients who had been trained to relax to attain
mental quietude, expounded various technical
points which have been evolved in this clinic in
the course of years without mention of relaxa-
tion. Whatever their background, I can only
hope that to some extent the efforts of these
authors which in some instances produced books
of wide circulation have furthered my originalaim
to promote habits of relaxation among people.

Fascinating as is the field of relaxation, I must
confess that I have always hesitated to write
about it in popular style. There lies the tempta-
tion to make general statements, attractive to
the casual reader, but not warranted by scientific
studies. Yet the precision and accuracy of the
scientist generally make dull and difficult reading
for others. Another problem arises which must
be frankly faced: a popular book on fatigue and
nervous ills might prompt many to try to use it
for self-healing, when what they really need is
instruction in the method by a physician, or some
other form of medical attention.
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These difficulties are so hard to overcome that
I listened to my publisher’s gentle urgings chiefly
for one reason: High nerve tension has become
so prevalent in America and throughout much of
the civilized world that a very widespread need
has arisen to understand and to combat this con-
dition. I have steadily hoped that the methods
of the physiologist might eventually prove im-
portant toward the understanding of nervous
and mental phenomena in disease and in every-
day life. Not only do physiological methods, if
successful, lead to basic facts, but they also fur-
nish a measure of their own accuracy and can be
repeated from laboratory to laboratory so that
errors can be checked and progress can be made
substantial, as has been done in other physical
sciences. Although the road seemed difficult and
solitary, it promised to be alluring.

The physiological road brings us eventually to
somewhat different views of man from those
inculcated in the student in the average medical
school today. Crammed full of knowledge of
organs and tissues—their structure and actions
in health and their changes in disease, their
physical and chemical nature, as far as this is
known, and the action of chemical substances
upon them—the student is turned out into the
world a trained scientific doctor. No wonder that
when consulted in his office or in the hospital, he
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still sees and thinks in terms of tissues and or-
gans, medicines and operations—but fails to see
the whole man. He misses the forest for the
trees. It is hoped that this study may assist
medical students to see the total individual, with
his sorrows and aspirations, hopes and fears,
memories and strivings, which all in all take part
in determining the physical conditions, the gen-
eral resistance to disease, and even what diseases
will develop.

As knowledge spreads, we can hope that it will
also deepen into an appreciation that relaxation
has developed as a physiological technique which
depends at every step upon scientific confirma-
tion. Among physicians there have been signs of
a growing realization of some sort of need. In
1941 an editorial in the Journal of the American
Medical Association was entitled, “How to Re-
lax”. Nevertheless, the common practice today
when a person is nervously or mentally upset or
fatigued or exhausted is to have him change his
occupation or rest in bed or take medicines or
go off on a trip. Less often does the doctor or his
patient realize the need of learning to observe
tensions and to relax them.

What we know about the nervous system and
the mind, what we know from investigations by
electrical methods can be synthesized in a very
important principle: relaxation is in essential

xii



PREFACE

respects the direct negative of nervous excite-
ment. More simply said, to be excited or disturbed
and to be fully relaxed are physiological opposites.

Nervous states reflect the times and therefore
the passage of years from war to peace has made
it necessary to revise this manuscript in various
parts in order to keep it up to date. Accordingly,
Chapter II has been revised and entitled “Post-
war Nerves’’. The original chapters on indiges-
tion and colitis have required little change and
what was said in them has met agreement from
physicians eminent in their field. For example,
reporting from the Staff Meetings of the Mayo
Clinic on March 31, 1937, Dr. E. G. Wakefield
stated: “We know that fatigue, failure to relax
and anxiety are present in all cases of functional
disorders of the colon and these may be the sole
factors responsible in the production of symp-
toms.” Among these functional disorders due to
fatigue, failure to relax and anxiety, he included
ordinary constipation.

So much progress has been made on the under-
standing of high blood pressure and its treatment
as to necessitate two chapters where formerly
there was one. If the common form of high blood
pressure is taken in hand sufficiently early, before
organic changes have become marked, there is
now reason to believe that the doctor has a good
opportunity to arrest the progress of the disease
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by the systematic employment of relaxation
methods.

In these days when friends and acquaintances
fall from coronary heart disease, it is timely to
discuss what can be done to keep hearts in
healthy condition. Prevention is better than
cure, and with this in mind, I have added a new
and final chapter on heart strain and coronary
troubles. The instructions therein appear for the
first time in the literature of heart hygiene, and
I can only hope that many people will see fit to
follow them. I believe that countless lives can be
saved by methods of relaxation in lessening the
strains and efforts to get ahead which so often
characterize modern living.

Once the disease has developed to the point of
organic heart injury, complete cure is of course
impossible. Only some modern Aladdin with a
lamp could provide new hearts for old. However,
all the more when hearts are diseased, patients
need training to relax, in the hope that they may
last longer.

In practicing the method of relaxation to quiet
the nervous system, including the mind, all in-
structions are to relax muscles. However, when
muscles relax, the nerves to and from those
muscles relax also, and the same doubtless hap-
pens in those parts of the spinal cord and brain
to and from which the nerves run. Neither mus-
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cles nor nerves function as units in themselves
but only as elements in the nervous-muscular
system. Therefore by relaxing muscles the whole
nervous system ultimately is influenced.

One word of caution: Success in learning to
relax, like any physical art, generally comes not
with reading alone, but with competent instruc-
tion. If the reader fails to accomplish his pur-
poses, he should consult a physician properly
trained in the field. Increasing interest among
physicians encourages the hope that within a
reasonable time many will become qualified.

EpmunDp JAcoBson, m.p.
Laboratory for Clinical Physiology, Chicago
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Chapter 1

MODERN LIVING

Fox a long time living at high tension has been
the order of the day. As far back as 1880,
George Miller Beard spoke of it when he called
attention to the prevalence of nervousness in
this country. Since then, with the advent of
the express train, the telephone, the automo-
bile, the radio and the plane, it is well known
that the pace of life has generally increased. At
the same time opportunity and competition have
developed not alone in business but also in
the social, professional and educational worlds,
so that almost every individual in modern life is
obliged to meet demands on his nervous energy
which would not have been made many years ago.

The career of the average businessman is a
familiar example of high tension living. As a rule
he engages almost throughout the day in series of
activities involving considerable nerve tension.
If successful, he is stimulated to attempts at
greater and better achievement; if in difficulty,
he is likely to spare no effort to reach security.
Fatigue sometimes remains unnoticed until he
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finds himself almost exhausted mentally. Unfor-
tunately, when he leaves his place of business for
the day his cares generally go with him. Tensions
which have been present during the preceding
hours are likely to continue in the background of
his evening occupations. In many instances his
recreations fail to bring adequate refreshment.
As I shall try to show later, he fails to relax.
Social affairs in modern life often prove no less
wearing. The hostess at a dinner party or recep-
tion may spend many trying hours arranging
details not apparent to the casual observer,
and she frequently is not at ease until the entire
event lies in the past. Attendance at dances and
other functions, often carried far into the night,
may produce more fatigue than an equal number
of hours of accustomed work. This is especially
likely if the gaiety is repeated night after night.
The small talk conventional at such affairs, when
protracted, may make a demand upon nervous
energies comparable with that required for con-
centrated work. Effort is required of the average
individual in order to remain attractive to his
associates over a period of hours. It seems
entirely probable that for the younger set, at
least, the tendency to high nervous tension is
increased with the frequent use of alcoholic bev-
erages and with the common presence of sexual
urges. Commonly in my experience with patients
4
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whose social activities have required an excessive
amount of time there has developed an apparent
poise—an outward appearance of calm deliber-
ately assumed in order to conceal slight but
troublesome nervous tensions. In spite of much
so-called recreation, the individual fails to secure
that degree of relaxation which it is the purpose
of this book to describe.

The busy doctor or lawyer is an even better
example of the overactive life. The reception
room, let us say, is full of patients or clients.
Perhaps two or more are being handled at one
time. So great is the pressure that there is
scarcely opportunity to grasp in detail the
various narratives of ills or difficulties. Assistants
must be employed, their work supervised and
their findings considered. At the same time the
doctor or lawyer may tensely realize that he is
needed elsewhere: at the bedside or operating
room, at some special conference or at court.

Teachers at school and at college are fre-
quently no more free from the pressure of modern
life. In the grades and in high school they have
the task of maintaining discipline in a restive
young race. In the colleges those who bear the
burdens of executive work frequently find an
almost endless detail of matters for decision and
action; while those who engage in research in
addition to teaching may find their minds active

5



YOU MUST RELAX

each night for many hours after they have
attempted to quit their labors.

No less subject to excess nervous tension are
many employees in offices, factories and mer-
cantile establishments. The stenographer who
has to write many words per minute in order to
get her work out; the salesman or woman stand-
ing practically the entire day to serve customers;
the factory hand obliged to engage in countless
operations to meet the demands of production;
the telephone operator alert to make connections
for hours at a time—these and many others
afford frequent examples of high tension living.
This may be especially evident in particular
occupations such as court reporting, type setting
or newspaper work in general. Even the farmer,
striving to pay taxes and interest and frequently
deprived of adequate help by the lure of city life,
sometimes feels the strain of too much activity.

Added to the stress of modern occupations are
the financial urges from which few are free.
Making enough money to satisfy ever increasing
desires has come to be an almost constant stimu-
lus to nervous overactivity on the part of work-
ing men and women.

On the other hand, modern affairs have as a
rule brought no letup to age-old sources of nerv-
ousness of various types: the rearing of children
still takes its toll from the nerves of the watchful
mother.

6
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Some students point out that it was Rousseau
who first asserted that overactivity and rush are
distinctive characteristics of the modern era but
that he did not prove it; they add that life may
have been just as exciting and worrisome in ear-
lier cultures. Support for this objection is found
in the evident nervous state even of wild animals
in their natural habitats. Furthermore, even in
the days of classic Greece, worry was a problem,
as shown by the efforts made to develop a phi-
losophy to combat worry; for example, the teach-
ings of the Stoics, including Epictetus. We should
be cautious, then, in assuming that other cultures
and other ages have been relatively free from
tension. But most persons who have lived
through the nineties will probably agree that
since that time the rush and pressure of events
generally have increased in this country, while
life on the whole has become more exciting.

Modern invention and labor saving machin-
ery have relieved physical drudgery but appar-
ently have increased the nervous strains. One
method to effect relief, at least in part, might be
to return to a simpler way of life. But this
solution seems practically impossible; the com-
plexities of modern living evidently are here to
stay. It remains to inquire whether habits altered
through relaxation may not permit us to enjoy
modern civilization without burning the candle
at both ends.



Chapter 11

POSTWAR NERVES

WHATEVER the rush of modern living, the
tempo is distinctly increased under con-
ditions of war. When the fighting ceased, there
came a change—at least for the soldiers, sailors,
fliers and other active participants. If there was
a pause among triumphant peoples, it was not
for long. They had to carry on and new jobs
multiplied.

In states which had seen no bloodshed, the
tasks of reconversion to a peacetime economy
soon aroused the national energies once more. In
devastated lands, there was also the task of
restoration.

Among the defeated peoples, these difficulties
had to be faced under the handicap of greatly
diminished facilities. In place of elation over the
triumph which they had expected, hunger and
fear stalked the land, sometimes spurring, some-
times slowing their efforts.

Neither to the victors nor to the vanquished
did the conclusion of bloodshed bring peace of
mind. Why?
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Peace came—and there was no peace. Instead
of the expected agreements among the victorious
powers, there ensued new wrangling. Over all
hung the threat of atomic explosives.

In the newspapers and in the magazines, in
books and over the radio, people began to speak
of the possible collapse of civilization. Atomic
scientists, stepping out of their field, warned of
the eleventh hour. The man in the strcet pon-
dered what he would do if devastation came.
Under these conditions, there was no peace of
mind.

War had failed, as always, to bring a solution
to the problems of mankind. Instead, Hitler’s
“war of nerves” led only to miseries which sur-
pass all imagination.

Fear got us into the war and fear survives.
“After the first World War we were not afraid”,
writes a student of foreign affairs in the New
York Times Magazine. “A kind of vague fear
permeates the country now. It is eating away
at liberal institutions and influencing our policies
at home and abroad. It poisons our capacity to
think clearly. We are afraid of Soviet Russia
which, ironically enough, is afraid of us. Fear is
a treacherous factor in situations that require
decision and action. It wrecks normal judgment.”

This is a high price, we must admit, to pay for
fear! Why do we pay it? Obviously, because we
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want to preserve our liberties and our properties.
To be sure we do not think all this out, but we
have habits and we have impulses which lead us
to actions, and these have meanings as inter-
preted above. Also we have memories: we did not
fear Hitler’s power in the thirties and along with
other allied peoples permitted that threat to grow
until it nearly engulfed the world as we knew it.
We did not fear the Japs enough and sent them
our scrap iron and our oil to employ against us in
a murderous war. There seems to be a golden
mean, then, between the two extremes, no fear
and too much.

International fears, we conclude, are here to
stay for a while at least, adding to the general
sources of nervousness. The advance of Russia in
Europe has not allayed them in this country.
People whom I have met often say that they are
emotionally disturbed over the outlook—and this
includes many patients.

Since fears are states of tension, they tend to
result in action which aims at relief. Accordingly,
we find people turning toward imagined sources
of relief. Fearful of the results of atomic war-
fare, some propose international control, world
federation or other solutions. Well-meaning
visionaries preach peace to our own people, while
unmindful of the necessity of convincing the
Russians also; forgetful of history, their opti-
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mism leads them to exaggerate the security re-
sulting from signed agreements. Others feel no
responsibility about international events or
consider themselves helpless. Whatever the
attitude, many turn to divers sources for relief
from emotional tension. They seek the desired
result in religious practices or impatiently
search in books or magazine articles for “peace
of mind”. Popular interest turns to psychiatry
in one or another of its many forms. Sex is never
neglected.

Worry about foreign affairs shades insensibly
into worry about other matters. Concern breeds
concern. So in a time of international upset,
individuals may show increased reaction over
their private difficulties.

The business man faces newer and bigger
problems due to inflation, the housewife pays
exorbitant prices for foods, the laborer wonders
how ends will meet and seeks increased wages,
the clerk and the professor eke out a living with
an income which will not stretch and newlyweds
search in vain for comfortable living quarters.
Where is the calm of yesteryear?

Many a soldier and sailor, returning to the
daily work of civilian life, brought an aftermath
of restlessness which employers can note. The
manager of the restaurant will tell you that he
can not count on his employees appearing for
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work regularly each morning. After receiving
their pay, many “fail to show up”. The builder
is not quite sure how many workers will appear
on the job on Monday morning. Foremen in
other lines often share this uncertainty. Things
are not quite as they were in the old days prior
to the war. Veterans are less dependent upon
wages from jobs, because of government pay-
ments; but this is not the whole story. Many
have developed habits of restlessness and in
consequence they rove from place to place, dis-
daining a steady job.

Biologists often speak of the struggle for exist-
ence as fundamental to all explanations of animal
life. No doubt they are right but there is more to
it than their words imply. People struggle not
only for existence but also to get ahead; often it
is to get ahead of each other.

Sometimes the worry is just to keep up—not
to fall back. The children must be sent to school,
perhaps to college. Shoes cost twice as much as
formerly. It is amazing how many and how va-
ried are the financial problems of people living in
the most successful country of all time. Worries
plus efforts compound their tensions!

Individuals charged with heavy responsibility,
accustomed to their work and enjoying it, are
likely to show added capacity and prolonged
ability to work as long as they are successful. In
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these times, the heaviest responsibilities fall on
statesmen and political executives. According to
popular opinion, many of these officials bear their
burdens lightly. However, to those close enough
to observe them personally, the strains often are
most evident.

Signs of overstrain can be many and various:
the individual may merely show indications of
fatigue and added irritability; or he may appear
to grow old, acquiring gray hair and added lines
and folds in his face; his blood pressure may rise,
at least for a time, even if later it falls to former
levels. Some persons become unable to fall asleep
or else to sleep the night through, while others,
with advancing fatigue, fall asleep “as soon as
their heads touch the pillow”.

Most common among the signs of nervous
overstrain (and most easily overlooked by the
doctor as due to this cause) are upsets of diges-
tion. If accompanied by fever, diarrhea or
vomiting, as often occurs, these nervous upsets
are likely to be falsely ascribed to some article of
food which was eaten. A diagnosis of ptomaine
poisoning is made falsely almost as frequently as
it is made at all. The illness, when really present,
follows eating decomposing proteins. To be sure,
a person in an overtense condition cannot digest
comfortably many of the foods which give no
trouble under more favorable conditions. To this

13
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extent he may be right when he ascribes his dis-
tress or bowel disturbance to what he has eaten.
But in a larger sense, as we shall see, the seat of
his distress lies in an overtense (spastic) digestive
tract, which always (in my experience) accom-
panies conditions of overstrain and which is
therefore responsible for his inability to digest
foods which would not upset him otherwise.
Proper treatment, accordingly, is not primarily
dietetic but rather in the direction to which this
volume is dedicated.

It is important to avoid nervous breakdowns.
That this can be done directly for the first time
in history is the present thesis. In many in-
stances, because of neglect, tensions are per-
mitted to build up to a state where control is
diminished and nervous disorganization sets in,
whereupon a serious turn can develop. However,
if each person considers his own organism as part
of his business of life, much can be accomplished
in prevention as well as in cure.

14



Chapter 111

TENSE PERSONS

IN the rush of the present day, man has in part
forgotten how to live. Joy in sunlight, birds
and flowers is left chiefly to the poet; delight in
line and curve is sought in the studio; while inter-
est in circumstance becomes the special task of
the dramatist. This deficiency in modern living
seems at least partly due to the fact that the ap-
preciation of beauty as well as doing things beau-
tifully demands a certain abandon. Lacking this,
it would seem, many persons, defeated in the pur-
poses of their special pursuits, become discon-
tented—even to the point of suicide.

Modern living often is found wanting not
merely artistically but also economically. In its
broadest sense, economy pertains to whatever is
of value. To count costs chiefly in terms of dol-
lars is a form of materialism dominant in many
parts of Western civilization. Few persons care
how much they spend in terms of nervous and
mental energy. When healthy they are likely to
take their daily pursuits with a seriousness and
intentness that would be warranted only if they
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were immortal. Evidently, a saner grasp on
reality occurs when it is recognized that energies
commonly wasted might, with the same accom-
plishment, be saved.

During rush and other activities involving a
considerable expenditure of energy, any indi-
vidual, as can readily be observed, shows signs
that he is markedly contracting muscles in
various parts of his body. We say that he is
tense. Among your friends you can no doubt
recognize some who are tense too much of the
time. I should like to introduce several interest-
ing examples as met by the physician.

First is a friendly sort of man—evidently alert,
energetic and intellectual. He seems to be about
thirty-seven years old and is married but child-
less. He is a professor and is known as a hard
worker. As he chats, you note that he wrinkles his
forehead often and that he holds his eyes wide
open. Watching carefully, you see that he shifts
some part of his body from time to time, evi-
dently in order to make it more comfortable.
Aside from these inconspicuous signs, he does
not impress you as an example of a tense person
until you hear his account of himself. When a
student at college, he relates, he was under
severe mental strain. He found himself con-
tinually thinking about his work day and night.
Never a sound sleeper, he then, for the first time,
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began to pass many sleepless hours during the
night. Particularly during the last decade, he
has felt tense and has not rested well. A medical
examination has failed to disclose any serious
abnormality. Nevertheless he mentions a certain
lassitude—a fatigue, which he states has de-
tracted from his mental efficiency.

Another illustration is a lovely lady of about
forty. She is well-to-do, manages her household
and four children with the aid of one maid, often
does without a nurse and still finds time to meet
her social acquaintances, to serve on committees
and to keep her figure lithe and agile through
ballet practice. She meets this continual run of
duties with outward poise, except that she is
occasionally cross with the children. But she
admits that she frequently feels excited and
irritable and that she is full of fear when she
addresses a gathering or undertakes social
responsibilities. Of late she has not slept very
well and at times has had nausea with frontal
headaches. Like the gentleman depicted above,
she has no disease that need worry her, no dis-
order except, obviously, her nervous and mental
habits. You notice that she speaks somewhat fast
and a little too much. She looks at you with eyes
fairly wide open, and her expression changes fre-
quently, as she frowns or wrinkles her forehead.
Occasionally she shifts her limbs or sighs, On the
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whole, however, she sits fairly quietly, and it is
the recital of her experiences rather than her
behavior that first brings to your notice that she,
also, is a tense person.

Here is a tall, well-built man, about forty-
eight years old. He has the keen eye of the
business executive who sizes you up at a glance.
His voice is quiet and controlled, and you look in
vain for outward evidences of restlessness or
fidgets. However, there is something about him
that makes you feel that he is tense, overalert,
“just waiting to go”. Like his competitors, at
the present time of intense activity, he has
business worries; in fact, he finds himself unable
to cease thinking about his affairs. But he had
similar difficulties during easier times and has
often wished that he could master his business in
the sense of letting it take its course, rather than
being continually concerned about it. An exami-
nation discloses no disease of heart, kidneys or
thyroid gland. When you learn that he does not
sleep well, frequently has one or more loose bowel
movements per day and that his blood pressure
has been high, you wonder whether these symp-
toms are not in some way connected with his
mental characteristics.

A young lady of twenty-five shows signs
which will not be hard to read. She is a stenogra-
pher, and if you watch her at work you note
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that she holds her back and neck somewhat
stifly. At times she almost wriggles, as if to get
herself into a more comfortable position, while
she frowns, wrinkles her forehead or sighs as if
worried or distressed. She scarcely sits still for
as long as a minute, always finding occasion to
move some part of her body, such as a hand or a
leg. You do not feel at rest while speaking with
her. You are not surprised to hear her say that
she is nervous and chronically fatigued, because
evidently there is no minute of the day when she
is even partially at rest. Doubtless she has always
been inclined to be nervous; for instance, she
recalls that once, after a cyclone had been pre-
dicted, she awakened during a strong wind to
find herself trembling all over. During the same
year, while on a voyage to Europe, a similar
trembling spell set in, this time without apparent
reason. Since then she has had such spells at
irregular intervals. However, her life was re-
latively uneventful until two years ago, when she
nursed her father, who was dying of heart disease.
A year later an insurance examiner informed her
that she had heart leakage. This continued to
worry her greatly, until she developed a feeling
of terror, which was not assuaged when specialists
informed her last fall that her heart was quite
normal. Following this spell of fright about her
own condition, she had various pains, which
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made her all the more fearful. Her appearance no
less than her recital leaves the careful observer
in no doubt that she has been in a state of high
tension.

I might continue indefinitely to introduce
further instances and varieties of symptoms; for,
as is known, every organ in the body is supplied
with nerves which, when overactive, produce
effects deviating from normal. Suppose instead
we now accompany John Doe, who is habitually
very tense, in a typical attempt to find a better
adjustment to life.

Perhaps Mr. Doe visits a very good doctor,
who is accustomed to look chiefly for clear-cut
pictures of pathological changes in tissues. The
doctor concludes that there is nothing seriously
wrong and refers the matter to a neurologist.
This specialist makes another examination and,
as before, finds “no pathology”. The nerves are
all structurally intact. He tells Mr. Doe, “There
is nothing the matter with you. Go home and
forget it!”

Mr. Doe tries to follow the advice. He feels
relieved because both doctors have said that
there is nothing seriously the matter. But the
symptoms continue, or soon return, interfering
with his work and happiness, and he begins to
wonder what to do next.

An instance which brings out the present
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point amusingly was related thirty years ago
by a professor of psychology. At the beginning of
the school year a man came to his office asking,
“Have you any courses in forgetting?”’ “We
have a course on memory”’, answered the pro-
fessor, “but no one has ever asked for a course on
forgetting. What do you want one for?”’ “Well”’,
answered the man, hesitating, “I have been
sick for many years, and a neurologist examined
me and told me not to worry but just to forget it.
I tried to but couldn’t; so I thought maybe you
might have some course to teach me how to
forget.” In telling this story, the professor
laughed heartily; however, he evidently felt that
the laugh was not altogether on the patient, but
also in some measure on the neurologist who did
nothing to relieve the patient’s suffering, simply
because he had found no pathological change in
structure.

Returning to Mr. Doe, he tends to go from
physician to physician, feeling that he has not
been understood. If told that his suffering is only
imaginary, he becomes greatly puzzled, because
to him it seems very real. Perhaps he comes upon
a physician who maintains that nervousness
always is caused by some organic disease and
who discovers something that has previously
been overlooked, for example, infected tonsils.
Thereupon the tonsils are removed, and the
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patient awaits the clearing up of the many
symptoms he has long endured. But this hope
also may eventually be followed by disappoint-
ment. For it has never been proved that nervous
irritability and excitement can result from
infections in the absence of fever and distress.

New hope arises if he finds a physician who
believes that the symptoms are due to glandular
trouble. Perhaps a test is made of the air he
expires and it is found that he consumes less
oxygen than is normal for his age, sex and weight.
In common parlance, his fires are burning a little
low; in medical terms, his basal metabolic rate is
below normal. The conclusion is drawn that his
thyroid gland is not “up to par”’; to help matters
along he takes some glandular substance from a
sow or other stockyard animal each day. The sub-
stance given may be from the thyroid or from
another gland, such as the pituitary or the supra-
renal. Thanks to this daily dose Mr. Doe feels
new “pep”’ and less fatigue. He concludes that he
is on the way to the answer. Both doctor and
patient may become well pleased when a later
test shows that the basal metabolic rate has
become higher.

In many instances, however, the wave of opti-
mism soon subsides. Notwithstanding the “lift”
due to the thyroid substance, his efficiency again
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suffers a letdown. Palpitation may set in, for the
medication may stimulate a tired heart unduly.
Both doctor and patient may find that when
fatigue is present, whether recognized or not,
stimulation of a wearied apparatus by thyroid
preparations is only a make-believe route toward
cure. Thyroid can stimulate like coffee and can
seem to dissipate fatigue; it has its place at
times, but does not prove of lasting service when
the chief complaint derives from excessive wear
and tear on the nervous and muscular systems
and on the blood vessels.

If John Doe’s fires burn low, perhaps they have
been set so by some form of regulatory apparatus
such as controls many other functions, including
how warm we become or how much and what we
eat. We can suspect that such an apparatus
exiscs, even if it is as yet unproved; for the body
tends in many ways to provide regulations for
undue expenditure of energy when wear and
tear have proved excessive. It is a plausible
hypothesis that the thyroid regulator tends to be
set low when fatigue becomes excessive. The
combination of fatigue with low basal metabo-
lism is a familiar one in my experience, and, as
fatigue disappears with healthful rest, tests often
show a change toward normal rates.

To be sure, if the patient has become thor-
oughly imbued with the belief that the medical
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measures, whatever they are, have removed the
cause of his long sufferings, his feelings may be so
greatly affected as to result in some improvement
in his general symptoms. But the same sort of
relief is likely to follow if the doctor prescribes a
sedative drug or sugar pills, telling the patient
that he will get well. The effects of such sugges-
tions as a rule prove transitory; and even when
the patient asserts that he has recovered, you
probably can with care observe signs of nervous
irritability. Probably you soon find Mr. Doe
again going from doctor’s office to doctor’s office.
Removal of his appendix and gall bladder like-
wise fails to effect lasting improvement, although
for a time he feels somewhat better, following a
long rest at the hospital.

Patients of this type are such frequent visitors
at medical offices and hospitals that in extreme
cases their incessant complaints finally tend to
bore their doctors. Lack of interest on the part
of the doctor in the nervous and mental com-
plaints of the average patient, when no serious
pathology has been found, is likely to send that
person toward pseudoreligious cults and charla-
tanism. He seeks relief in books on the “Power
of Mind over Matter”’; on “New Thought”; on
Psychology spelled with a capital P; on theories
that “Evil” and “Disease” do not exist; on the
cure of all diseases through manipulating joints
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or freeing nerves from imaginary pressure. In
consequence, during recent decades the flow of
coin has turned from the vendor of patent
medicines in the direction of the cultists.

Many tense patients complain of symptoms
which do not appear to them to have anything
to do with the nervous system. Often the trouble
seems to lie in some particular organ. One person
has noted, for instance, frequent bowel move-
ments with abdominal pain and perhaps with
mucus in the stools for months or years. Another
becomes constipated whenever he passes through
trying situations. A third experiences a choking
feeling in his throat, which interferes with his
daily comfort and with his work and which is
slightly relieved when he belches after taking
soda. A fourth believes that he has heart disease
since his heart sometimes beats very fast and
hard and may even skip beats. Occasionally the
complaint is frequent urination. Poor vision, in
spite of a satisfactory report from the oculist,
is not seldom mentioned.

Persons who have had some of the above-
mentioned experiences often complain of so
many ditferent ailments that the physician
pauses in perplexity and perhaps concludes that
they must be due to neurosis. Of course, a thor-
ough examination is in order.

We continue with the experiences of Mr. Doe.
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The story of the examination may run somewhat
as follows: The doctor looks at Mr. Doe’s scalp
and hair and finds them practically normal.
He shines a bright light on the pupils while
Mr. Doe looks at a corner of the room, and they
become small, as they do also when Mr. Doe
looks at a pencil near by, which means that this
test for syphilis of the nervous system is nega-
tive. The doctor looks into the nose and prob-
ably finds changes not considered important in
the present connection. If infections appear in
the teeth, Mr. Doe is referred to his dentist.
The tongue may show a slightly grayish or
yellowish coating. In excitable persons, exami-
nation of the tonsils and throat sometimes
produces gagging. But touching the wall of the
throat generally does not arouse any reaction in
the condition technically known as “hysteria”.
While the patient swallows, the doctor’s fingers
glide over the neck; he finds that the thyroid
gland is soft and of no unusual size and that there
are no enlarged lymph glands. When Mr. Doe
breathes deeply, his chest, let us assume, is seen
to move freely in all its parts and maintains nor-
mal contour. The doctor now feels and taps the
chest, outlining the heart and lungs. As he applies
the stethoscope, he hears normal breath and
heart sounds, aside from a quickened beat and
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perhaps a murmur, which he knows is not
important.

After his patient lies down, his hand finds the
liver and the spleen in proper position. If excited
or fearful, the patient may be holding the ab-
dominal muscles tense, interfering with the
examiner’s efforts to feel the contents of that
region. In highly nervous persons, portions of the
large intestine frequently are tender upon pres-
sure and sometimes may be felt as a somewhat
firm mass or a number of masses. Perhaps Mr.
Doe has previously experienced a tenderness
in the right lower portion of the abdomen,
leading him to believe that he has chronic
appendicitis. On this point the careful physician
will not make a diagnosis until he has ascertained
all the facts. Even if the appendix has been
removed in recent years, there may be tenderness
in the region mentioned. The doctor looks over
the skin of the entire body and probably finds
nothing of note, except perhaps flushing. Using
a rubber tipped hammer, he lightly strikes cer-
tain tendons, including one below the knee,
inducing a marked kick. These tests disclose
whether the muscle involved and the nerves
leading to the muscle are structurally intact.
In many but not all nervous persons the kick
is relatively violent, showing that the local nerve
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and muscle tissues are tense. If Mr. Doe is
nervously excited during the examination, this
may cause a little fever, as indicated by the
thermometer. And if he is considerably worried
about his blood pressure, the doctor may find it
increased. I have seen a rise of sixty points in
systolic pressure during such worry and a fall
to normal within half an hour as the patient
became relaxed. Accordingly, the diagnostician
makes repeated readings in order to ascertain
whether the pressure is characteristically high.
In chronically fatigued persons it often is some-
what low.

Mr. Doe is again sent to the laboratory.
Specimens are taken of his urine and blood.
Perhaps he learns that they prove negative, or
possibly that the number of white blood cells is
above normal. This may indicate that he has an
area of inflammation somewhere, but in some
instances it means only that he was highly
emotional at the time the specimen was taken.
Once more, he breathes into a tube for half an
hour, repeating the test of basal metabolism.
If he does not consume oxygen excessively, it
indicates that he does not have toxic goiter.
Routine X-rays are taken of his sinuses, teeth,
heart and lungs. Let us assume that they prove
negative. After he has swallowed a glassful of
buttermilk containing barium, the doctor looks
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at the digestive organs. Wherever the barium
appears, the X-rays cannot pass through, and
so organs containing barium become clearly
outlined. The X-rays are likely to disclose that
the muscle walls of his digestive tract are con-
tracted irregularly in various places, a condition
commonly called “spastic”.

Concerning the results of the examination,
the doctor reports, “I agree with the physicians
who have previously told you that there is no
serious impairment in the structure of your
nervous system or in other organs. But I cannot
agree that there is nothing wrong with you
and that your sufferings and inefficiency are
imaginary. My observations disclose that as
a rule too many of your muscles are contracting,
not alone when you are busy but even also
when you try to rest. This means that your
nerves are overactive. You evidently are wasting
energies in various directions with no good
effect, and to this I would attribute the fatigue
you complain of as well as your failure to secure
sufficiently restful sleep. Furthermore, the X-ray
examination definitely discloses that your diges-
tive organs are overtense. My advice is that
you must learn to relax!”
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OVERACTIVE NERVES

VERACTIVE nerves’ is the diagnosis following
the doctor’s examination of John Doe,
and “overactive nerves” is the diagnosis on tens
of thousands of other persons trying to adjust to
the complexities and rush of modern life. Perhaps
Mr. Doe is greatly interested and sees a light
ahead; but he does not fully comprehend what is
meant by the diagnosis or why the doctor be-
lieves that he must learn to relax. Consideration
of his case leads to various interesting questions:
What is happening in the nerves of persons lead-
ing excessively wearing lives or suffering from
painful or distressing diseases? Is there anything
which the research laboratory can offer to the
doctor to give him a picture of what is going on?
If so, the opportunity arises to substitute some-
thing definite for the guesswork and speculation
that has been rife for decades in the field of
“functional” and psychiatric disorders.
What is meant by “overactive nerves”?
Before answering this, we recall that whenever
you do anything, you contract muscles some-
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where in your body. This applies equally to
activities like breathing, which are essential to
life, and to others, like talking, which often are
better omitted. Every movement, then, depends
for its occurrence upon the shortening of muscle
fibers somewhere. Muscles compose about half
of the weight of the entire body. Every muscle is
supplied with a double set of nerves, one set
bringing messages to the muscle, the other carry-
ing messages from the muscle to the spinal cord
and brain. Whenever the nerves coming to the
muscle are active, the muscle which they supply
is active. This activity in nerve and muscle is
chemical in nature. It proceeds along a nerve like
a wave, at a rate of about forty to one hundred
yards per second in man. The wave is also
electrical in nature, but as just indicated, does
not pass so rapidly as does electricity along
wires, which moves as fast as light.

From what has been said, it will be evident
that when a muscle contracts, electrical waves
are present not only in the muscle but also
in the nerves that lead to and from the muscle.
We can often get a better idea of our organism
by comparing it with a machine. When an
automobile is in motion, its wheels turn accord-
ing to its speed. At sixty miles per hour, they
revolve about thirty times per second. Rate per
second also applies to nerves, for if measuring
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instruments are applied while a muscle fiber is
contracting, they show that the discharge varies
from about one to fifty per second. Certain
recent tests suggest that the frequencies may be
vastly higher. We can say, then, that “nerves
are overactive’ or that “nerve tension is high”
if various nerves or muscles in the body are
discharging more frequently than they normally
should.

This is not the whole story. We have not
yet said what frequencies are normal. Our
knowledge on this point is not yet complete.
In the case of blood pressure, we can state what
is approximately the normal for any age, and
if the figure for an individual is considerably
higher, we say that he has “high blood pressure”.
Although the measurement is taken on the arm,
it could just as well be taken on the leg or
over any large artery conveniently placed,
because the pressure in all of the large arteries
at a given instant does not differ very greatly.
But the nervous system is much more com-
plicated than is the vascular system. The activity
in one large nerve at any instant often differs
in extent from that in another. As measured
by the rate of discharge, one nerve may be
found completely at rest while another shows
great activity. It is this diversity in the nervous
system which makes it difficult to arrive at an

32



OVERACTIVE NERVES

exact definition of “overactive nerves” or of
“high nerve tension”—two terms which to us
will mean the same.

Nevertheless, in practice and in the laboratory,
we can generally tell whether nerves are over-
active. We judge by clinical observations and by
laboratory measurements, which will later be
described. In much the same way we do not
define what is meant by normal health; yet
with the aid of clinical experience and laboratory
tests, the physician generally is able to say
whether the patient is well or ill.

Nerve discharge into muscle, then, produces
muscular contractions, whereupon movements
occur or else the muscle becomes more or less
rigid. This gives us a convenient way to describe
overactive nerves or high nerve tension. It
is the failure of the individual to be relaxed when
and where he should be normally.

An athlete running a race, a student writing
an examination, a soldier at the front will
naturally be in the state of high nerve tension.
We should expect instruments attached to
the muscles in action to record electrical dis-
charges taking place at high frequency. But if
the same individual lies down to rest and if no
exciting conditions are present, we should not
then anticipate that our instruments would
record such discharges at high frequencies.

33



YOU MUST RELAX

Nevertheless, this is exactly what we frequently
find in individuals who have been living over-
tense lives. Under conditions favorable to relaxa-
tion, recording devices show failure to relax.
Nervous overactivity has become characteristic.

Can we be sure that persons who show nervous
overactivity have not some disease, discovered
or hidden? Many patients (and some doctors)
are inclined to assume that where there is
abnormal “nervousness”, there must also be
some “physical” cause. Their reasoning is
generally confused, since they commonly speak
of nervousness as not being physical, whereas
we have just seen that it has very definite
physical characteristics. However, what they
really mean is that to cause nervousness there
must be somewhere a tumor or an inflamed tissue
or a disordered glandular secretion. The evidence
that nervous overactivity does not necessarily
arise from pathological disease rests first on the
common finding of careful diagnosticians that
many persons are neurotic, although frequent
examinations disclose no important pathology;
second, on the experience well known to all man-
kind that a succession of trying events or
catastrophes obviously results in nervous irrita-
bility and excitement; third, on the relief from
nervous symptoms of persons in whom definite
pathology exists but is not removed, when diffi-
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culties in their lives are cleared up by changed
circumstances or when they have learned to
relax.

On the other hand, without doubt, almost
any severe disease tends to contribute to the
development of nerve-muscle overactivity. Most
commonly this occurs when there is marked or
persistent distress or pain. Almost everyone
has had the experience of becoming increasingly
tense during protracted headache, toothache or
colic. I have frequently tested this matter on
normal subjects resting quietly upon a couch in
the laboratory, who previously have shown
their ability to maintain relaxation. When a
source of distress arose, such as headache or
constriction due to a tight band used during an
experiment, electrical currents were detected,
indicating nerve-muscle overactivity.

Every physician has seen instances of nervous-
ness arising from certain stimulating drugs or
poisons taken by mouth. Such poisons also may
be due to bacteria—for example, in certain stages
of typhoid fever. Increased nervous activity
is present during any condition of high fever
and delirium; but it would be unwise to gen-
eralize from this that all bacterial infections,
in all stages, are responsible for high nervous
activity, because the matter has to be proved
for each disease.
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Owing to the distress and fear frequently
associated with ailments requiring surgical treat-
ment, patients often become increasingly nervous
as the time for operation approaches. Follow-
ing the operation, relief from the nervousness
commonly occurs during a period of rest at the
hospital. Both surgeon and patient should be
cautious, however, in ascribing the nervous relief
to the operation rather than to the enforced rest.
In observing this caution, we do not minimize the
importance of needed operations.

Occasionally patients relate that they have
been nervous since an attack of food poisoning.
They have vomited or had diarrhea. Unfortu-
nately, we still lack tests for some types of
food poisoning that probably exist. When a
number of persons who have partaken of the
same food fall sick at about the same time,
the circumstantial evidence is clear. But when
the patient suffers alone, has no fever, and per-
haps shows marked nervous symptoms in other
respects, the symptoms may have been due to
a nervous upset. In the absence of decisive
evidence, no conclusion should be drawn.

Nervous overactivity is present in the disease
involving the thyroid gland, called toxic goiter.
In this condition there is no doubt that excessive
or disordered secretion from this gland causes
high nerve tension.
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After an acute infection, such as influenza,
there sometimes follows insomnia or nervous
irritability. Whether this consequence is due
to the action of bacteria or to the distress and
fretting about symptoms and confinement may
be impossible to say.

Defects or disabilities which tend to make it
hard for an individual to get along in his environ-
ment contribute to the development of nerve
tension. Examples include poor vision or hearing,
stuttering or stammering, crippled limbs, de-
formities and mental subnormalities.

Evidently, then, sources of pain and distress
may cause nervous overactivity. Stimulating
drugs and bacteria producing fever may have
the same effect. Inflamed and swollen tissues,
stretching the ends of sensory nerves, undoubt-
edly create high nerve tension. However, where
pathology exists, like a chronically abscessed
tooth or tonsil or other organ, but with no
distress or pain, we must not assume that here
likewise is a cause of increased nerve tension.
For many persons have such conditions without
being excessively tense, and the removal of such
diseased areas is not followed in them by any
noteworthy change in their nervous reactions.
When tales are told of remarkable recoveries
from insanity or marked nervous disorder after
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pulling a tooth which had not been painful,
we should be very skeptical.

Many children become nervous because par-
ents are overattentive. They become stimu-
lated like the actor in the play who knows that
his every movement is being watched. Over-
stimulation in the evening hours after the father
has come home is particularly obvious.

Enough has been said to give a general idea
of some of the causes of nervous overactivity.
Many patients relate that their nervous symp-
toms arose apparently because of worries. Fre-
quently the concern is over one’s own health or
that of some loved one, but commonly it is over
money matters. How general are such experiences
is shown by the amount of attention given to this
theme in novels. In Henry Handel Richardson’s
Ultima Thule, for example, the chief character,
having lost his fortune and his friends and finally
a child by death, undergoes an apparently
increasing nervous overactivity and gives a lurid
description of his sufferings: “To wake in the
night, and to know that, on this side of your
waking, lies no ray of light or hope . . . only
darkness and fear. To wake in the night: be
wide awake in an instant, with all your faculties
on edge: to wake, and be under compulsion to set
in, night for night, at the same point, knowing,
from grim experience, that the demons awaiting
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you have each to be grappled with in turn, no
single one of them left unthrown, before you can
win through to the peace that is utter exhaustion
. . . . The order in which his thoughts swept at
him was always the same. The future . . . what
of the future . . . ”

Evidently the public is highly interested in
the subjective phases of overactive nerves or
high nerve tension and their causes. However,
the chief purpose of the present volume is to
disclose the objective phases and to discuss
measures for their regulation or removal. We
have concluded that nerves are overactive
if they show evidence of electrical waves occur-
ring at higher frequencies than they normally
should. We note such evidence in anyone when
his muscles are needlessly tense, whether during
attempted rest or during activity. The causes of
overactive nerves are various; but among these
causes we particularly note the rush and com-
plexities of modern living.
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QUIETING YOUR NERVES—REST,
SEDATIVES, ETC.

REST is probably the remedy most generally
prescribed by doctors in their daily practice.
They advise rest, for example, in infectious
fevers, in serious disorders of the digestive
system or of the heart and blood vessels, in
chronic tuberculosis, in chronic arthritis and
in certain forms of goiter. Dr. William Osler
wrote in 1910 that “the ordinary high-pressure
business or professional man suffering from
angina pectoris may find relief, or even cure, in
the simple process of slowing the engines”. In
high-blood-pressure conditions, almost every doc-
tor can tell of striking examples of reduction
following protracted rest. Equally familiar are
the ill effects which so often follow a return to
duties too soon after exhausting diseases such as
influenza.

Physicians frequently seek to quiet the nerv-
ous system by certain medicines. The disad-
vantage is that the medicine produces its effects
by depressant action, however mild, on nerve
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tissues. A sort of dulling or deadening results,
which more or less allays nervousness until
another dose is needed. Long-continued use gen-
erally causes loss in effect, requiring increased
dosage or change of medicines, and perhaps
leads to dependence on the medicine. While
sedatives doubtless are useful occasionally, par-
ticularly in certain acute conditions, many doc-
tors, including the author, believe that they are
now employed far too commonly.

Massage and lukewarm baths are often pre-
scribed in order to induce rest or relaxation. As
yet no accurate tests have been made which
enable us to say to what extent they succeed.
The same is true of golf and other sports,
vacations and change of scene or occupation.
Until such tests are made, we can draw no
scientific conclusions about these various proce-
dures. According to my clinical experience all
such measures, while apparently highly useful
for certain persons at certain times, nevertheless
in many instances effect only moderate and
temporary relief. Following a vacation or change
of scene, as a rule, it soon becomes apparent that
nervous tendencies have been abated but not
cured. After the old life has been resumed for a
time, the old habits and the old symptoms are
likely to return.

All animals with nerves tend by various
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muscular movements to protect them from
overstimulation. The frog generally raises his
hind foot and wipes his abdomen if a little
acid has been placed there to irritate his skin; he
does the same more automatically if previously
his brain has been removed. Evidently the action
is regulated from the spinal cord. In daily life the
ordinary man attempts through various means to
prevent or to overcome nervous irritations by
leaving or altering the environment he lives in,
by attending to divers needs or ailments of his
body, by taking in special foods or medicines, by
altering his philosophy or motives or by listening
to suggestion and persuasion.

He may leave or alter his environment, as by
moving away or protecting himself from external
sources of pain, loud noises, bright lights or other
disturbances and from persons and situations
that excite him; or by seeking a more satisfactory
altitude or climate or room temperature. He may
find relief in fresh air; he may try to destroy what
troubles him; or, having suffered the loss of
some object or person, he may endeavor to
replace what he misses. Finally he may seek
distraction from his cares in a hobby or in an
adventure.

Attending to the body’s needs and maladies
often is effective in allaying particular nervous
irritations. This may be attained when a person
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satisfies his hunger, thirst, sexual desires or the
urges from bowels and bladder, as well as when
he relieves restlessness by engaging in exercise. In
certain diseases such as toxic goiter, nervous
overactivity is allayed if the thyroid gland is
partially removed. In general, massage, applying
water to the body (hydrotherapy) and rest are
time-honored customs in medicine to allay
nervous irritability.

Food or medicine likewise can affect man’s
nervous activities. Some doctors advise their
tense patients to avoid coffee and other forms
of stimulating foods or drugs, possibly including
spices, as well as meat and other proteins. The
disease called beri-beri is marked by nervous
symptoms, which are relieved by food containing
vitamin Bi. This has led many doctors and phar-
maceutical companies to recommend the use of
this vitamin for common nervous conditions,
including insomnia and colitis, although no proof
has been furnished that these conditions are
generally due to vitamin deficiency. In conse-
quence of what has become almost a national
fad, a considerable proportion of the patients
who come to my clinic with nervous disorders
relate that they have taken vitamin B, yet have
much the same complaints.

A man’s anxieties and worries can sometimes
be diminished if he alters his ambitions or his
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outlook on life. Books on popular philosophy,
the teachings of illustrious men like Epictetus,
Epicurus and Marcus Aurelius are recommended
by some physicians. The various religions tend to
have influence in this same direction, particularly
Buddhism.

Overemotional states frequently have been
alleviated by argument, persuasion or sugges-
tion on the part of friends or the psychiatrist.

Psychoanalysts believe that all nervous ten-
sion is fundamentally due to sexual maldevelop-
ment during infantile years and can be relieved
through measures leading the individual to
become aware of these previously unconscious
urges.

The various measures cited above to allay
nervous irritation must be evaluated singly.
Some are inborn, some are learned by the average
person in daily life and some are the particular
practices of groups of philosophers, religious
teachers or physicians. When all is said and
done, however, these measures have not proved
adequate, in modern life at least, to prevent and
remedy overactive nerves—as was sufficiently
emphasized in Chapter I. We therefore proceed
to inquire what more you can do in this direction.

Even without learning to relax, there probably
are ways for almost anyone who is living at too
high tension to reduce it somewhat. To many,
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time taken out for rest seems a total loss. Adults,
like children, prefer to keep going, even at
bedtime, regardless of consequences. It is the
function of the mind to protect the body and
guard it for the future, but in this respect we
seldom become quite mature. Time devoted to
rest, like many another sacrifice in a good cause,
is likely to reap an unexpected reward—in
getting more things done per day than before.

Selecting the proper moment for rest has an
importance not generally realized. If you are
running for an entire day in a marathon race,
eight quarter-hour rests distributed one each
hour throughout the day will of course make you
feel better than a single two-hour period of rest
following the end of the race. During any sort of
overexertion it is easy to observe that you get
more tired each minute than you did at first;
therefore, when greatly fatigued it is better to
rest at once rather than wait until you have
become completely exhausted.

Many persons can arrange for an hour of rest at
noon. This period had better be before the meal
for those with digestive disturbances; but for the
average person the exact time does not matter.
Businessmen and women who have no place to
lie down at midday can generally find at least a
comfortable chair to stretch out in with eyes
closed. In the tropics and in various sections of
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Europe, the noonday rest formerly was a com-
mon practice. Prior to Hitler’s epoch, even in
Berlin a very busy physician closed his office at
noon, retired to his home for food and complete
rest before returning to work at two o’clock; and
nobody wondered.

Another opportunity to interrupt the day’s
activities can generally be found before the
evening meal. It is not necessary to remove
any but uncomfortable outer garments. Rest in
bed as a rule is more complete than rest in a
chair and therefore is to be preferred, particularly
for marked fatigue. Whether you lie down or sit
up, however, the aim is as far as possible to cease
contracting each and every muscle. When this is
successfully done, you need not try to ‘“make
your mind a blank”; for, as will be seen later,
complete muscular relaxation automatically shuts
off mental activity, including worry.

“Get more hours of sleep” is probably good
advice to the average city dweller. Amusement
until a late hour, after a day of hard work, does
not seem to be the best measure for health.
Retiring at midnight readily becomes a habit
hard to break; you can quickly learn to desire
stimulating activities and to fight off natural
tendencies toward sleep until they no longer
occur as formerly. In my experience, the person
who is tense (and therefore most in need of
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rest) ipso facto desires to continue to be active;
while the individual who is relaxed is less likely
to make such efforts.

Various additional measures can be found to
aid the average person to economize in energy.
Most persons fail to organize their daily affairs,
permitting details and minor matters to occupy
their attention overmuch.

Considerable energy is commonly wasted in
unnecessary speech. Many who are given to this
habit can do something toward diminishing it by
reminding themselves many times each day.
You should try to keep yourself from speaking,
not by force but rather by letting the discussion
drop. The aim is not to bother to say things
unnecessarily, not even silently to yourself.

Obviously, comfortable chairs during business
and social hours help you to keep relaxed. You
are urged for a few days to keep track of the
number of minutes in which you stand approxi-
mately still when you might as well be seated.
Prolonged standing often results in greater sub-
jective fatigue than does moderate exercise
without bringing the same beneficial effects
and should therefore generally be avoided.

Even without special training, you probably
can do something to avoid undue irritability
and excitement if you will frequently remind
yourself to keep relaxed. Unfortunately, when
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something happens to excite you, you are likely
to give your whole attention to the event, for-
getting the cost to your nervous system.

While physicians do not encourage the practice
of excessive attention to your own functions,
there is a danger of going to the other extreme. A
happy mean is reached when, not fearfully but
with wise foresight, you note that you are begin-
ning to get fatigued from any cause and cease the
fatiguing activity as soon as is reasonably possi-
ble. You give heed to the feeling of fatigue
because it is the signal that activity has been
excessive. Obviously, the result is a saving of
energy, which makes for health.
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CULTIVATED RELAXATION—THE
NEW METHOD

BY relaxation in any muscle we mean the com-
plete absence of all contractions. Limp
and motionless, the muscle offers no resistance to
stretching. For example, if your arm is com-
pletely relaxed, it can be bent or extended at the
elbow by another person with scarcely more effort
than is required to overcome the weight of your
forearm; as if you were a rag doll, he encounters
neither resistance nor aid when he moves your
hand. In an individual lying completely relaxed,
in the present sense, all the muscles attached to
the bones are limp. These are called the “skeletal
muscles”. Whenever you make a voluntary
movement, you do so by contracting some
skeletal muscle or some group of skeletal muscles.
General relaxation means the complete absence
of all such movement. It means also the complete
absence of holding any part of your body rigid.
When muscles are completely relaxed, the
nerves to and from these muscles carry no
messages; the nerves are completely inactive.
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From electrical tests later to be described, it is
certain that relaxation in any set of nerves means
simply zero activity in those nerves.

Most physicians and laymen as well as some
scientific workers commonly use the word “nerv-
ousness”. It seems safe to say that although the
term is often used vaguely, it always means that
nerves in some part or parts are active. Employ-
ing this usage, we can restate what was said
above. It is physically impossible to be nervous
in any part of your body, if in that part you are
completely relaxed. The reader is urged to exam-
ine carefully the evidence and reasons for this
statement as presented herein, and if possible also
in the more technical volume, Progressive Relaxa-
tion. He is requested to consider whether this
statement, if true, implies that in complete
relaxation we have, to a certain extent, a direct
and specific treatment for what is frequently
called “nervousness”.

During general relaxation, even certain in-
voluntary movements are absent; for instance,
if a sudden noise occurs, the relaxed person
shows no start. But we are anticipating; let us,
instead, return to our story.

Since physicians have found rest useful in the
many and varied conditions enumerated in
Chapter V, it seemed important to seek by
scientific means the most effective form of rest.
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This brought to attention the fact that the
patient advised to remain in bed often fails to
get the desired restful effects. He may not know
how to relax, and his restlessness may be in-
creased by distress of one kind or another;
therefore he may shift and fidget in bed, lie
stiffly or uncomfortably, owing to tense muscles;
and may be worried, impatient or otherwise over-
active in mind. In effect, the physician’s purpose
in prescribing rest in bed may be nullified. This
doubtless explains the many failures which are
commonly reported concerning the so-called
“rest-cure” of Dr. Weir Mitchell. In 1879 this
famous physician wrote a book entitled Fat and
Blood and How To Make Them; he believed
that diet was most important in the treatment
of nervous conditions and assigned to rest a
secondary place. Since then, some of his followers
have emphasized rest more strongly.

Strange to relate, what occurs during rest has
generally been so little studied that even in
well-known treatises on nervous disorders the
word “relaxation’ seldom appeared until recent
years. It has been less neglected by followers of
certain cults. Annie Payson Call, a follower of
Swedenborg, helped persons (1902) to cultivate
poise and to use “relaxing exercises”’. Her work
seems in certain practical respects highly com-
mendable. But her interests are not scientific
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and when she states that an individual may
remain nervous while relaxed by her measures,
it is evident that she fails to study the extreme or
finely drawn-out relaxation which is the essen-
tial aim of the present method.

In the course of laboratory studies presently
to be described, a method to produce an extreme
degree of nerve-muscle relaxation was gradually
developed. What is customarily called “relaxa-
tion” was found in many instances to be inade-
quate and undependable for our purposes, both
investigative and clinical. I found, as others had
found previously, that an individual might lie on
a couch apparently quiet for hours, yet remain
sleepless and nervously restless. Even as he lay
there, he might continue to betray signs of
mental activity, organic excitement, anxiety or
other emotional disturbance. He might breathe
irregularly, fidget and start; might move his
eyes, fingers or other parts of his body from time
to time; or perhaps he might speak unnecessarily.
These signs might occur occasionally or fre-
quently and might either be quite obvious to the
observer or require close inspection. When atten-
tion is once called to the matter, it is evident
that such rest at best is not complete. Following
it, the patient often fails to seem refreshed,
retaining his symptoms and complaints of
nervousness, fatigue or other ills. Accordingly, I
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was led to inquire whether the foregoing phenom-
ena would not diminish or disappear if relaxation
were cultivated in a greater degree and bodily
extent.

Itwas evident that an extreme degree of relaxa-
tion was required, and for convenience I coined
the term ““progressive relaxation”. The plan was
to test whether excitement which has stubbornly
persisted will tend under conditions favorable to
progressive relaxation to give way to sleep, and
whether spells of worry or rage or other emo-
tional disturbance will tend to pass off. A
further development aimed to produce a certain
measure of these quieting effects even while the
individual continued at work or other activity.
In substance, the hypothesis was that a method
could be evolved to quiet the nerve-muscle
system, including what is commonly called the
“mind”.

When the unpracticed person lies on a couch,
as quietly as he can, both external signs and tests
generally reveal that the relaxation is not
perfect. There remains what I shall call residual
tension. This may also be inwardly observed
through the muscle-sense. Years of observation
on myself suggested, in 1910, that insomnia is
always accompanied by a sense of residual ten-
sion and can always be overcome when one
successfully ceases to contract the muscles even
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in this slight measure. Residual tension, accord-
ingly, appears to be a fine, continued contraction
of muscle along with slight movements or reflexes.
Often it is reflexly excited, as by distress or
pain; yet even under these conditions relaxation
is to be sought.

Doing away with residual tension is, then, the
essential feature of the present method. This
does not generally happen in a moment, except
with certain well-trained subjects, who are in
practice. Frequently the tension only gradually
disappears; it may take many minutes progres-
sively to relax a single part of the body, such as
the right arm. The desired relaxation may begin
only when the individual might appear to an
inexperienced observer to be very well relaxed.

Fatigued or nervous persons often fail to
relax away residual tension. It is amazing how
quietly such a one may appear to lie, while
his arm or other part nevertheless reveals high
nerve tension to the instrument used for record-
ing this condition. Similarly, many persons who
would not ordinarily be considered nervous or
tense fail to relax completely.

When a person lies relaxed in the ordinary
sense, but not completely relaxed in the pbysio-
logical sense, the following signs reveal the
presence of residual tension: his breathing is
slightly irregular in time or force and perhaps
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he sighs occasionally; his pulse rate may be
normal but is likely to be somewhat higher than
that shown in later tests; the same is true of his
temperature and blood pressure. If you watch
him closely, you will see that he is not perfectly
quiet, for he makes slight movements at times,
wrinkles his forehead slightly, frowns, winks
rapidly, contracts muscles about the eyes or
moves the eyeballs under the closed lids, shifts
his head, a limb or even a finger. The knee-jerk
and other deep reflexes can be elicited (if there
is no local nerve injury); he starts upon any
sudden unexpected noise; in the studies under-
taken up to date, if the esophagus or colon is
spastic, it continues in this excited state. Finally,
his mind continues to be active, and once started,
worry or oppressive emotion will persist.

It is amazing what a faint degree of tension
can be responsible for all this. The additional
relaxation necessary to overcome residual ten-
sion is slight indeed. Yet this slight advance is
precisely what is needed. Perhaps this again
explains why the present method was long
overlooked. As the individual relaxes past the
stage of residual tension, his breathing loses
the slight irregularities, the pulse rate may
decline to normal, the temperature and blood
pressure fall, the knee-jerk diminishes or dis-
appears along with the throat and bending
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reflexes and the nervous start, the esophagus
(assuming that the three instances studied are
characteristic) relaxes in all its parts, and
mental and emotional activity dwindle or dis-
appear for brief periods. He then lies quietly
with flaccid limbs and no trace of stiffness
anywhere visible and with no reflex swallowing,
while for the first time his eyelids become quite
motionless and attain a peculiar toneless appear-
ance. Tremor, if previously present, is diminished
or absent, and slight shifts of the trunk or a
limb or even a finger now cease to take place.
Subjects independently agree in reporting that
this resulting condition is pleasant and restful.
If persistent, it becomes the most restful form of
natural sleep. No university subject and no
patient ever considered it a suggested or hyp-
noidal or trance state or anything but a perfectly
natural condition. It is only the person who has
merely read a description who might question
this point.

High nerve tension, as shown in tenseness or
exaggerated or excessive movements of the mus-
cles which you move at will, presumably is
subject to voluntary control. Every individual
at least in some measure relaxes his muscles
when he goes to rest. It would seem strange,
therefore, if this natural function could not be

specially cultivated to counteract an excess of
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activity and bring quiet to the nervous system.
Such is the aim of the present method.

As may be readily noted, the overfatigued as
well as the neurotic individual has partly lost
the natural habit or ability to relax. Usually he
does not know what muscles are tense, cannot
judge accurately whether he is relaxed, does not
clearly realize that he should relax and does not
know how. These capacities must be cultivated
or acquired anew. Accordingly, it is usually
futile to tell the sufferer to relax or to have him
take exercises to this end in gymnasiums. Follow-
ing popular standards a patient may be appar-
ently “relaxed” in bed for hours or days, yet be
worried, fearful or otherwise excited. In this
way at times the patient has been wrongly con-
sidered at rest, while voluntary or local reflex
activities, as described above, have been over-
looked. The detection of such signs is useful in
diagnosis and in directing the patient or subject
so as to bring about nervous and mental quiet.

According to my experience up to date in the
clinic and in the laboratory, if the patient learns
how to relax the voluntary system, there later
tends to follow a similar quiescence of the viscera,
including the heart, blood vessels and colon.
Emotions tend to subside as he relaxes. To be
sure, there may be a vicious circle: visceral
nervous overactivity seems to stir up the central
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nervous system, whereupon this system stirs up
the visceral system still more. The one system
must become quiet before the other system can
become quiet. So in certain chronic cases, relaxa-
tion becomes a gradual process—a matter of
habit formation that may require months.
Various stimuli that occur during pain, inflam-
mation or disordered glandular secretion, such as
toxic goiter, may give rise to visceral muscle
spasm and therefore hinder relaxation. Under
these difficult conditions, it is traditional to
assume—and patients often assert—that an
individual “cannot” relax. Yet such inability
would be difficult to prove. The presence of a
reflex response to pain or other stimulus, as will
later be shown, is not in itself proof that the
reflex “could not” have been relaxed. This is
precisely what needs to be investigated, for the
patient’s subjective views as well as the physi-
cian’s a priori conceptions should not take the
place of laboratory and clinical tests.

For clarity, it seems worth while to repeat
what was said above, but in other words. Many
persons ask, How is it possible to relax the stom-
ach, the intestines, the heart or other internal
organs?! Can direct control be gained? The
answer comes from experience in the clinical
field as well as from laboratory tests, which

indicate that if you relax your skeletal muscles
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sufficiently (those over which you have control),
the internal muscles tend to relax likewise. You
control the internal set to this extent, however
indirectly, even without training. There is
another way of looking at it. The person whose
visceral muscles are overtense, as presented in
certain states of nervous indigestion, spastic
colon, palpitation and other common internal
symptoms, shows clearly to any qualified ob-
server that his external muscles also are over-
tense. Electrical measurements support this
statement. If he relaxes the external muscles
sufficiently—those under his control—the symp-
toms from the excessive internal muscular tension
subside, while tests indicate that the internal
muscles are no longer so spastic. This suggests
clearly that excessive tension or spasticity in the
visceral muscles depends more or less upon the
presence of excessive tension in the skeletal
muscles. If so, relaxation of skeletal muscles is
effective in the treatment of certain internal
disorders because it removes the cause, or an
essential part of the cause.

After emphasizing the difference between
“cultivated” and “ordinary” relaxation, it is
equally important to emphasize their funda-
mental identity. Under favorable conditions
untrained individuals relax, as shown by record-
ing instruments, although generally not so fully
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as after training. So-called phlegmatic indi-
viduals are particularly likely to succeed. It
may be assumed, however, that whatever the
natural propensities of an individual toward
relaxation, there is always considerably more
that he can be taught; just as anyone with
a naturally good voice nevertheless improves
greatly with proper training. In my experience
persons who have not been trained to relax are
less likely at times of emotional disturbance to
resort to voluntary relaxation: they fail to apply
the ability even if they have it; yet the process
of relaxation, whether natural or cultivated, is
essentially the same.

Experience has shown that for the con-
valescent who is not confined to bed there is
no conflict in prescribing exercise to alternate
with rest. The one prepares for the other, and
the degree and extent of relaxation are likely to
be increased after moderate exercise.

Before training any patient, the doctor will
of course take a detailed history and follow this
with thorough physical, laboratory and X-ray
examinations leading to a correct diagnosis. He
may find it necessary to employ surgery or
drugs or hygienic measures in addition to
progressive relaxation. Obviously it is important
to remove, as far as possible, both physical and
mental sources of difficulty and excitement.
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Since this ideal often cannot be realized, the
method of relaxation will seek to reduce the
nervous reaction even when the sources remain
unavoidably active.

If the purpose in employing relaxation is
investigation rather than practical results, other
measures of treatment must be excluded as far as
possible. However, even considering only the
practical interests of the patient, it is best in
many instances to exclude additional measures of
therapy until the effects of relaxation have been
thoroughly tested; for otherwise, if the condition
should become improved, doubt would arise as to
what agent was responsible for the result, and
in consequence the wrong one might be selected
for continued use.

For the same reasons it is frequently best to
have the patient follow his usual routine in his
work and socjal affairs, learning to relax in the
very presence of his difficulties. If his program is
made lighter while he is trained to be relaxed,
and he eventually recovers, there will be no way
to determine how much benefit should be at-
tributed to the relaxation alone, and he may give
relaxation too much credit or too little. In the
latter event he will neglect to practice after he
is once well and may suffer a relapse.

The importance of daily practice cannot be
00 much emphasized to anyonme who seriously
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intends to cultivate habits of relaxation whether
lying down or during mormal activities. Obviously
neglect of practice may mean the loss of much
that has been gained up to that point.

When the relaxation is limited to a particular
muscle group or to a part of the body, such as a
limb, it will be called Jocal; when it includes
practically the entire body, lying down, it will be
called general.

We call the relaxation “progressive’ in three
respects: (1) The subject relaxes a group, for
instance the muscles that bend the right arm,
further and further each minute. (2) He learns
one after the other to relax the principal muscle
groups of his body. With each new group he
simultaneously relaxes such parts as have re-
ceived practice previously. (3) As he practices
from day to day, according to my experience, he
progresses toward a habit of repose—tends
toward a state in which quiet is automatically
maintained. In contrast with this, experience
indicates that the individual who indulges in
unrestrained excitement renders himself sus-
ceptible to further increase of excitement.

Evidently an important thing to learn about
yourself is how you spend your energies. Such
spending occurs when you contract a muscle.
But often you stiffen a muscle or move somewhat
without being aware of it, and in some persons
such “unconscious” expenditures of energy are
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found in clinical practice to be frequent or habit-
ual. This suggests the need for an inventory. The
ability to observe your tensions obviously should
aid you in the attempt to diminish certain ones.
No fear need arise that such observation will
lead you to become morbidly aware of yourself;
rather, in my experience, it leads quite in the
opposite direction.

When we say that a person is “tense”, we
mean, in popular terms, that he is ‘“high-
strung”’. When we say that a muscle is “tense”,
we mean that it is contracting; that is, its fibers
are shortened. In addition, a third meaning of the
term ““tense” is used in this volume. If you will
go into a quiet room, lie down and after a few
minutes of rest make some movement slowly and
steadily, you may, with practice, notice a sensa-
tion in the muscle which contracts. This experi-
ence we agree to call “tenseness”. We agree also
to call the same experience wherever it appears
in the body and whatever its intensity by the
same name. You are not expected to be a physi-
cian or physiologist when you learn to relax,
and therefore are not expected to learn where
your muscles are or what they are doing. But it
is necessary for you to learn to recognize the
sensation of tenseness. For this enables you to
know when and where you are tense, in order
that you may be able to correct the condition
if excessive.
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As previously said, muscle tensions make up
much of the warp and woof of living. Walking,
talking, breathing and all of our activities
involve a series of complicated and finely shaded
tensions of various muscles. To do away with all
such tensions permanently would be to do away
with living. This is not our purpose, but at times
we need to control them, and relaxation is a
form of such control.

Learning to recognize and locate your sensa-
tions of tenseness is helpful, but is not invariably
needed, for relaxation often proceeds reflexly
without your bothering about it; and this is
always to be encouraged. If you watch your
sensations and watch yourself relax continually
or at a wrong moment, you will remain in a tense
state. On the other hand, it is my common experi-
ence that some muscular regions frequently fail
to relax completely until the subject learns to
locate tenseness in them. A happy medium is
reached when, with a minimum of attention, the
disturbance is located and then relaxed. Moments
of attention to muscles become increasingly
unnecessary in the course of months as relaxation
becomes habitual. This is like any other learning
process, requiring less attention as time proceeds.
After relaxation has been cultivated, it proceeds,
at its best, automatically with little or no clearly

conscious attention.
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HOW TO RELAX LYING DOWN

To learn to pass from the state of tension
that usually characterizes modern living into
one of complete relaxation within a few minutes
or less; to repeat this again and again until
relaxation becomes habitual-—such, from the
present standpoint, are the aims of nervous
reeducation.

‘This is a course which many persons will take
weeks or months, perhaps years, to complete. It
is not reasonable to expect to alter habits with
the speed of taking a pill or buying a theater
ticket. But the matter is not so difficult as it
sounds. In fact, it is not difficult at all; rather,
it is the easiest of things to learn. To clarify this
matter, stretch out your arm and lift a heavy
weight with it. As your muscles contract, you
find yourself exerting effort; you find that the
lifting is difficult. But suppose that you do not
bother to lift the weight, just letting your
muscles relax. This is the negative of exertion,
the negative of difficulty. Nothing could be
easier. But many persons have acquired habits of
exerting themselves in everything they do, so
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that they contract some muscle or other even in
trying to relax. In this way they make difficult
what is not naturally so. We call this the
“effort error”.

Serious ailments, as previously said, are best
referred to the physician, who decides whether
relaxation or other methods are most fitting.
The physician experienced in methods of relaxa-
tion observes and treats the patient for periods
of about an hour, repeating them as often as
seems necessary. If the patient is greatly fa-
tigued, sleepless or excited but has not been
so for longer than a few days or weeks, he may
learn enough from a few treatments to be able
to return approximately to the same state he was
in before the onset of the acute disorder. But if
the malady has persisted for years, it is not
reasonable to expect quick results; the method
of relaxation is not magic; it does not, like
hypnosis and suggestion, seek to accomplish
its effects overnight. In chronic conditions, the
physician sees the patient twice a week or
oftener, each time for about an hour, showing
him how to recognize tensions and how to
relax various parts of the body. After the patient
has learned to be relaxed lying down, he is trained
to relax while at work.

The patient practices by himself one or two
hours each day. Practice is indispensable, just
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as it is in learning to drive an automobile, to
dance or to speak a language. With the aid of
instruction, he achieves his own recovery. This
is why the physician who uses the method of
relaxation does not depend for therapeutic results
upon inducing the patient to believe that he will
get well. Indeed, even to accept a statement from
the patient regarding his recovery would not be
scientific; the only way to be really certain that
recovery has set in is through objective observa-
tions, including laboratory tests. In other words,
both physician and patient may entertain a
reasonable skepticism without interfering with
the method, provided that instructions to relax
are carried out conscientiously.

The person who wishes to find out what he
can do for himself should seek a fairly quiet
room. In order to prevent intrusion by adults
and children, it may be necessary to lock the
door. Interruptions from the ringing of the door-
bell or telephone or from other sources should be
averted. For each period of practice, as a rule,
about an hour of seclusion is best.

A comfortable couch or bed should be selected,
sufficiently wide for the arms to lie on either side
without touching the body. Generally a pillow
is used to support the head. This is not necessary
for persons who prefer to do without, provided
that the head does not fall back, straining the
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ligaments of the neck and producing fatigue. To
prevent this, at least a thin cushion is needed
as a rule. In order to avert pain in rheumatic
individuals, thin cushions may be used also under
the knees or under the small of the back.

The best position for the average person
until he has become expert is flat on his back;
that is, he faces the ceiling. The reason for not
lying on one side or with chest down is that gen-
erally such positions involve strain in some part
of the body. Each arm in its entire length rests
directly on the couch in such a way that the
hand is at least several inches from the leg.
Folding the hands is avoided since it gives rise
to sensations of contact in the skin that are
likely to prove slightly disturbing. For the same
reason, the legs are not crossed. Accordingly,
each portion of the body is supported practically
directly by the couch.

While these preliminary instructions should
be followed by the beginner, it is well to em-
phasize that relaxation can be achieved in any
ordinary position. Persons who are learning to
relax while lying on the back need not hesitate
to go to sleep in any other position to which they
are accustomed.

Under the conditions stated, the beginner
should first get himself as well relaxed as he
knows how by lying quietly with eyes open for
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about three or four minutes, then closing them
lightly, for delay in closing the eyes permits a
more gradual letdown. Of course, he should
neither speak nor be spoken to. After this
preliminary rest he bends his left arm at the
elbow, letting the hand fall limply from the
wrist. The left elbow is not to be raised, even
during bending, but rests on the couch through-
out the period. While this bending is maintained
and his eyes remain closed, he can, with care,
generally note a faint sensation in the front part
of the upper arm (here is the biceps muscle),
which was not there when the arm was at rest.
This sensation may be recognized more readily
if someone holds back the forearm while it is
bending, as shown in the illustration (Fig. 1).
The sensation experienced when a muscle
contracts is to be called “tenseness’. Note that
this experience is dull or faint and is readily
obscured by other sensations. It differs in
quality from the pain produced by pinching the
muscle, from tickle, from touch produced by
the application of cotton to the skin and from
sensations of warmth or cold. If you 'scratch
yourself with a pin or a pencil, you have an
example of a sensation that is well outlined. But
when a muscle is tense, the limits of the sensation
are generally ill defined, and the experience is
diffuse. Tenseness, when moderate, is neither
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agreeable nor disagreeable but is particularly
indistinct and characterless. To become familiar
with the experience of tenseness so that it can
be recognized wherever it occurs in any portion
of the body is highly important in learning to
relax. During the first few periods we concern
ourselves only with the left arm, neglecting ten-
sions from other parts.

In order for you to become familiar with the
sensation of tenseness in the biceps muscle upon
your bending your arm, the action must be sus-
tained. Do not bend, then extend, then bend
again irregularly. Such wavering motion will
fail to produce the steady sensation of tenseness
which is desired in order to make you acquainted
with the experience. Accordingly, if you practice
unaided, bend slowly and steadily. But if some-
one assists you by holding back your forearm, let
him do so firmly, so that you fail to bend it
completely. This will bring out the sensation
relatively strongly.

While observing the muscle-sense, you may be
assisted if you close your eyes, just as you would
in noting a faint odor. It is not part of your task
to learn where your muscles are located, nor
should you feel them with your fingers when they
tighten during contraction.

Cultivation of the muscle-sense is not highly
successful with some persons. They generally

70



HOW TO RELAX LYING DOWN

fail to attain the fine control of relaxation which
comes to those who learn to recognize their
muscle sensations. But even without this ability,
a fair if not a complete measure of relaxation
may be attained. It pays to be patient, to try
again and again to recognize these sensations.
For on the second or third day you may be able
to note readily what seemed extremely vague and
doubtful at first.

When you are satisfied that you clearly per-
ceive the sensation of tenseness in the biceps
upon bending the arm, you may explain to your-
self, “This is you doing! What we wish is simply
the reverse of this, namely, not doing!” There-
upon you are to discontinue bending the arm,
which should permit the hand to fall by its own
weight. You can notice that the sensation called
“tenseness” diminished or disappeared from the
biceps region. It is agreed to call the disappear-
ance or absence of this sensation ‘“relaxation”.
We have defined the chief words, which we are to
use, in terms of your experience. As you relax
the muscles that have bent your arm, you begin
to learn clearly what it is not to do. You begin to
realize that progressive relaxation is not sub-
jectively a positive something, but simply a
negative. After you have relaxed your arm for
several minutes to illustrate this point, bend it
once more and then relax again. This time you
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are to observe that the relaxation involves no
effort: you did not have to contract your arm or
any other part in order to relax your arm. These
are important points to learn, for the untrained
individual who fails to relax will contract various
muscles in a vain effort to succeed. Make certain
that you do not pull your arm down to the couch
with a jerk when you let go; also that you do
not move it slightly after it has reached the couch
in order to make it comfortable. Such motions
are often made by the beginner, who believes
‘that he is relaxing; but they are unnecessary and
definitely are contrary to relaxation.

Bending your arm again, you note that this is
effort. But ceasing to bend your arm, relaxing it
properly, is simply not to do what you were
doing. This involves no effort. It is important to
realize that relaxation never is “hard” and can-
not be; it is either done or not done, and that is
all.

When these matters have been understood,
bend the arm again and let it go. You are now to
let it go further and further every minute.
W hatever it is that you do or do not do when you
begin to relax, you are to continue on and on, past
the point where the muscle seems to you perfectly
relaxed. Successfully carrying out this instruction
will reveal to you something of what is meant by
“progressive relaxation”.
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As you will readily understand, bending the
arm is not ‘“‘a relaxation exercise”. It will not
help you to relax. This act is performed solely in
order to bring clearly before you an example of
what you are not to do when you relax. Con-
traction is not an aid to relaxation. Having once
clearly learned to recognize the experience of
contraction, you should thereafter as a rule relax
directly upon lying down, without any prelimin-
ary bending of the arm or other parts.

After these preliminary attempts to recognize
the sensation of tenseness, permit yourself about
half an hour for continuous relaxation. Do not
continue to contract from time to time during the
period, or you will destroy the benefits from this
relaxation. After contracting several times as
directed, you are to devote the entire remainder
of the hour to complete rest, avoiding any move-
ment whatsoever, yet not ‘“holding yourself
still”.

After you have recognized contraction in a
muscle group, you practice relaxing it com-
pletely. You learn to recognize contraction in the
various parts of your body in a certain order.
The large muscles are studied first, because the
sensation therefrom is most conspicuous. As you
relax a given part, you simultancously relax all
parts that have received practice previously.

On the following day it is well to have a second
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period of self-instruction. This time let your
left wrist rest upon a pile of books about six
inches high (Fig. 2) throughout the hour of
practice. As previously, your right arm is to rest
beside you, not in contact with your clothes.
Begin by letting yourself become limp on the
couch in order to prepare yourself to recognize
faint muscular sensations, which otherwise might
be obscured by other sensations. After about
ten minutes of rest with eyelids open at first but
closed later, bend your left arm as you did the
day before, noting the sensations from the biceps
muscle, and then discontinue bending, letting
the muscle rest completely for several minutes.
Following this review of yesterday’s practice,
extend your left arm at the elbow by pressing
your wrist downward against the books, as in
Fig. 2. Note that it is the wrist but not the hand
that should press downward, for the hand should
continue to be limp at the wrist. Avoid also
wriggling your whole arm or shifting its position
because of slight discomfort. Upon pressing
downward as described, you will experience
sensations of tenseness in the rear of the left
upper arm (triceps). Thereupon, you are to let
the arm go completely—ceasing to bend or
extend it even in the slightest degree—ceasing to
have even the faintest experience of tenseness.
The remainder of the period is devoted just to
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relaxing further and further, according to these
instructions; provided that you have clearly
recognized the experience of tension in the
biceps muscle, as well as in the rear muscle. If
not, repeat the bending and extending a few more
times in order to perceive what you are not to do
when you relax your upper arm; but omit all
such contractions from at least the last half of the
period, devoting this only to letting the arm go
as completely as possible.

Instructions for the third period are most
simple. Begin as previously, lying on your back
with eyes open for several minutes; then let the
eyes close gradually and do not reopen them,
because no tension is to be performed. Your aim
will be to maintain relaxation in the left arm—
nothing more. This will require you to note the
onset of tenseness, should this occur at any mo-
ment in the left upper arm. If it begins, you may
be able to detect it, however slight and invisible,
and to relax it, for it is you doing something.
You are responsible for any shifting that arises,
and, whatever your excuses, you are to avoid it.
Simple as are the instructions, you will be en-
titled to a good mark if you carry them out
successfully.

In the fourth period, begin as you did on the
previous occasions. After your eyelids have been
closed for a brief interval, repeat the movements
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performed in the first and second periods; but
remove the books employed so that the arm rests
directly on the couch thereafter. Bend the left
hand backward in order to experience tenseness
in the back of the forearm below the elbow
(Fig. 3). Upon discontinuing this act completely,
the hand should fall limply. Do not actively
move it back to its former position. Lowering the
hand instead of letting it fall limply is a mistake
made by many.

A similar procedure is followed in the fifth
period, when the hand is bent forward in order
to permit you to observe the sensation of con-
traction in the muscles in the front of the fore-
arm below the elbow (I'ig. 4). Devote at least
the last half of each period solely to relaxing.
Period six, like period three, is to be devoted
from the very outset to relaxation alone, omitting
all deliberate tensions.

By the seventh period you may have become
familiar with the sensations from the chief
muscles of the left arm. Now is the time for you
to experience that a part need not be moved in
order to become progressively relaxed. While
your arm continues in contact with the couch,
stiffen the muscles so that the entire arm becomes
rigid, but do not move it in any direction.
Begin by making these muscles a little stiff and
gradually increase more and more for about
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PLATE 1

FiG. 1.—Closing your eyes, you bend your left arm steadily, while
an assistant holds it back so that it does not move You are to notice
the sensation in the flexor muscles, where the arrow paints, It 1s agreed
that this experience 1s to be called renseness.

Fi6. 2.—As you extend your arm, pressing your wrist down against
the stack of books (while your hand remains limp), you become
familiar with fenseness in the extensor muscles, where the arrow points.
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PLATE 11

FiG. 3.—~While you bend your hand backward, you observe tensenes
in the back part of the forearm.

Fic. 4—While you bend your hand forward, you observe tenseness
in the front part of the forearm.
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PLATE III

Fic. 5.—Bending your foot up, you obscrve tenseness in the muscles
below the kneecap.

Fic. 6.—Bending your foot down, you observe fenseness in the
muscles of the calf.
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PLATE IV

F16. 7.—Fxtending your leg, you observe tenseness in the front part
of the thigh. (Previously, while relaxing, with your leg over the edge of
the couch, your shoe was nearer the floor.)

F1:. 8.—Bending your leg (raising your foot backward), you observe
tenseness in the back part of the thigh.
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PLATE V

T16. 9.—Bending your thigh, retarded by an asaustant, you should
localize tenseness in the flexor (psoas) muscles, which are located deep
in your abdomen toward your bach.

F1G. 10.—-Pressing the lower portion of your thigh down against the
stack of books, you produce tenseness in the muscles of the buttock.
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PLATE VI

F16. 11.—Drawing in the abdominal muscles, you observe faint
tenseness all over the abdomen.

Fic. 12.—Arching the back, you should observe marked tenseness
along both sides of the spine.

¢
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PLATE VII

Fie. 13.-—As you inhale deeply, you can note very faint and diffuse
tenseness all over the chest.

F16. 14.—Bending the head directly to one side permits you tc
observe tenseness in the neck on that side.
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PLATE VIII

Fic. 15.—Wrinkling your forehead is the occasion of tenseness
diffusely over your entire forehead.

Fi. 16.—Frowning can be felt distinctly in the region between
the eyes.
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PLATE IX

Fic. 17.—Tenseness all over the eyelids can be observed upon
closing them tightly.

Fic. 18.—Looking to one side produces a sensation of tensenmess
distinctly observable in the eyeball muscles. Practice this with eyes
closed until you get it distinctly.
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PLATE X

Fic. 19.—Looking from finger to finger, you should report that
you see the fingers in succession, and that you observe fension in the
eyeballs in doing so. This tension changes rapidly as the eye moves,
and for brevity is called a moving tension to contrast it with the fairly
steady tension you experience when a muscle is held rigid as in Fig. 1.

F16. 20.—This illustrates complete general relaxation.
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PLATE XI

F1c. 21.—In the sitting posture, you are to review all the tensions
previously performed |ying down. Bending the arm, now with no
assistant, you should be able to feel the tenseness very clearly.
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PLATE XII

Fic. 22.—This illustrates how relaxed a person can be while sitting
up. It is called differential relaxation.
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PLATE XIII

Fic. 23.—Another example of differential relaxation. This man has
learned to relax so far as is possible while reading a book and getting

the meaning.
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PLATE XIV

F1G. 24.—At work, but differentially relaxed. dhe 1s wasting less
cnergy. This is shown when measurements are taken in the wires
leading from her left arm.
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PLATE XV

Fi6. 25.-—Muscular contraction and relaxation can now be measured
with an electrical instrument of precision developed with the generous
aid of the Bell Telephone Laboratories. Fine wires lead directly from
the patient’s muscle to the instrument. If the muscle is completely
relaxed, the shadow of a very fine recording wire (see arrow) remains
quiet, and a moving picture taken of this shadow shows practically a
straight line (see Fig. 26). But if the muscle is tense, however slightly,
the shadow of the recording wire will vibrate (see Fig. 27). Highly
nervous persons will cause the wire to vibrate so rapidly as to be
invisible, unless the instrument is set for lower sensitivity. If the wires
are inserted into a nerve in place of a muscle, we measure nervousness.
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PLATE XVI

Fic. 26.—During complete relaxation of a muscle being tested
electrically, the shadow of the recording wire is practically quiet (as
seen in Fig. 25). As the photographic film moves (left to right), the
only variations seen are slight constant ones (arising in the instru-
ment) and pulse beats (two shown here).

Fic. 27.—Tenseness in the muscle is disclosed here. Marked vibra-
tions of the shadow produce these long approximately vertical lines, the
length of which depends upon the voltages in the muscle. These volt-
ages vary with the degree in which it is contracting. Thus we are now
able to measure electrically, with the aid of a moving picture, activity
or relaxation in human nerve or muscle. (After the record shown in
Fig. 26 was taken, the subject continued to lie apparently motionless;
but she became tense, as shown by frequent movements of the wire-
shadow. These movements were so great that it was necessary to turn
a dial, rendering the instrument about one-tenth as sensitive, in order
to register the full length of the vertical lines on the photograph.
In this record, each millimeter of length in a vertical line indicates
about three-millionths of a volt.)
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thirty seconds. After reaching a maximum do
not contract quite so much as before, then a
little less, still less, and so on and on, past the
point where the arm seems perfectly relaxed,
and even further. This is what is meant by
“going in the negative direction”. Here, then, is
the type form of progressive relaxation for all
subsequent periods. Whenever in the early stages
of practice you believe that you have completely
relaxed some part of your body, you may safely
assume that you are mistaken and that the part
is at least slightly tense. Some degree of residual
tension probably still remains, and your task is
to do away with this entirely. Therefore, after
you have ceased to hold your arm rigid until
the point has been reached beyond which you
seem unable to go, whatever it is that you have
been doing up to this point, continue that on and on.
This may give you the concrete experience of
progressive relaxation in an arm.

The warning is here repeated that one part
of the above-mentioned illustration is not to be
followed in the future: as a rule you should not
stiffen the arm or engage in some other contrac-
tion before you relax, but should begin to relax
at whatever stage you find yourself. Graphic
records have revealed that subjects sometimes
fail to reach extreme relaxation because they
contract at the moment they try to relax. If it is
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poor practice to contract every time before you
relax, evidently steps should be taken toward
preventing this from becoming a habit. Accord-
ingly, not alone are you to omit all tensions in
practice periods number three and six, but
similarly in periods number nine, twelve, fifteen
and subsequent multiples of three.

Another warning of great importance is that
you should not try to aid relaxation by repeating
such sentences as “Now my arms are becoming
numb!” or “My limbs are feeling heavy!” or
“This is doing me good!”” You are not to give
yourself suggestions but are only to learn to
relax just as you might learn to dance or swim.

If you have met with fair success in recog-
nizing tensions, you may at the seventh period or
somewhat later be made familiar with what I
shall for brevity call diminishing tensions. You
bend your arm, as in the first period, noting
the sensation of tenseness in the biceps. The
bending is repeated halfway, then half of this
and so on. A point is soon reached at which
you are to bend it so slightly that an onlooker
could scarcely note the movement. If you are
still able to note the tension, you are to bend
it again, but a little less, so that no movement
would be outwardly discernible. Patients report
(and electrical measurements confirm) that the
experience of muscular contraction is again
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repeated but is considerably fainter than before.
If you seem to confirm this finding, you are to
bend again but still less than before. After several
diminutions from this stage, the experience
vanishes.

No one can learn to control his relaxation who
does not know the difference between what we
call “tenseness” and “strain”. This test arises,
for instance, when you bend your left hand
backward in an attempt to locate the sensation
called “tenseness”. A common mistake is for
you to point to the top of the wrist, where a
tightness or pressure attracts attention, and to
fail altogether to note the fainter sensation of
tenseness which is in the upper portion of the
forearm (see Fig. 3). If you make this mistake,
you are requested to keep the left hand relaxed
at the wrist while someone bends it back. You
can then note the same tightness or pressure at
the wrist as previously, when you were bending
your hand backward. If observant, you will
decide that these sensations at the wrist are by
no means the same as the experience which it was
agreed to call “tenseness”. They are more
definite in character than “tenseness”, are more
clearly outlined and, in general, feel different,
just as warm differs in feeling from cold, tickle
from touch, or pain from the other sensations
mentioned. Accordingly, it is important to dis-
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tinguish the sort of sensations noted at the wrist
by another name, such as “strain”. While your
hand is bent backward without effort on your
part, try to relax the strain at the wrist. You will
fail, for the strain is not you doing, although it is
often present and under favorable circumstances
may disappear when you relax. If, while your
hand continues to be bent backward by your
assistant, you bend it backward still further by
an additional effort of your own, ‘““tenseness”
now makes its appearance on the top of your
forearm, whereupon the distinction should be-
come apparent. When you relax your hand,
the “tenseness’ gives way to relaxation, but the
strain at the wrist continues while your assist-
ant bends back the hand.

In this manner you discover that sensations of
tenseness are readily overlooked because of their
relative faintness. These sensations are some-
times ‘“‘unconscious” in the sense that they are
commonly overlooked. Without doubt, in this
sense, ‘“‘unconscious’’ experiences can be relaxed
away.

Another distinction to be learned is between
experiences of moving and steady tensions, that
is, changing muscular contractions versus rigid
states. Flexion of the arm is an instance of a
moving tension, while holding it rigid illustrates
a steady tension.
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Other muscle groups should receive practice in
the preceding manner with variations according
to your particular needs. Practice is devoted to
the right arm in the same manner as described
above for the left. After about twelve periods
you may have completed both arms, but it
would doubtless be better to spend about twenty
or thirty periods up to this point. When you have
learned to recognize ternseness in any muscle
group, for instance the biceps, it is well to permit
a few days to elapse, during which your daily
practice concerns only this muscle group, while
from time to time as you go about your affairs
you bend your arm for an instant, noting the
sensation and localizing it. This will require very
little loss of time from other matters, but you
will have the benefit of many repetitions. As in
seeing a particular face over and over again,
you gradually become very familiar with the
experience of tension in a particular region and
can recognize even its faint forms with a mini-
mum of effort and attention.

You are to learn to recognize tension in six
muscle groups in each leg: Bending the foot or
toes toward your face causes tenseness, not at
the ankle or instep but in the front of the leg
somewhat below the knee (Fig. 5). Bending the
toes or foot down gives tenseness, not near the
ankle but in the calf (Fig. 6). The experience of
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tension in the thigh can be brought out clearly if,
during periods sixteen and seventeen, you lie in
such a way that your left leg hangs limply over
the side of the couch throughout the hour except
when you perform the tensions. If the couch (or
bed) is fairly high, your foot will not reach the
floor. Extending (straightening the leg) should be
performed as in Fig. 7, with the foot limp at the
ankle joint. Your tendency will be to hold it
rigid there. Maintain the posture shown in the
figure until you clearly recognize the sensation of
tenseness in the front part of the thigh. Bending
the left leg as shown in Fig. 8 arouses the sensa-
tion in the rear part of the thigh. Bending the
thigh forward arouses sensations deep in the
abdomen in the hip region (Fig. 9); in order tc
bring out the experience the leg should be re-
laxed at the knee, so that the heel moves limply
along the couch as the thigh bends. Extending
the thigh downward against a stack of books on
the couch arouses sensations of tenseness as high
up as the region of the buttock, where patients
frequently overlook it (Fig. 10).

If at this or at any other stage, aiming to relax
seems difficult or “trying”, you may be certain
that this is because you are contracting some-
where. Probably you are making the ‘“begin-
ner’s error”’, that is, making an effort to relax.
On the other hand, it is a sign of progress
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when you begin to enjoy giving yourself over to
rest.

Subjects often report that complete relaxation
is accompanied by no particular conscious feeling
at all. Rather, they say, various sensations seem
to fall away from a part as it becomes fully
relaxed. One reports, ‘“After a period of time
I am no longer aware where my arms lie with
regard to my body. The sense of location has
lapsed.”

On the other hand, if upon practice you feel
““as if separated from your body” or have any
strange sensations at all, pleasant or unpleasant,
you are not relaxing as here taught. You had
better stop altogether for the time being and
begin again another day.

We pass now to the trunk. You are to draw in
the abdominal muscles, producing a diffuse
experience of tenseness, readily noted over the
entire front of the abdomen (Fig. 11). The same
experience arises there if, after you have been
reclining on your back, you bend up and forward.
Bending backward (arching the back, Fig. 12)
is accompanied by tenseness along the spine on
either side. You should relax for a half hour
before you try to localize tenseness in the muscles
of breathing (Fig. 13). Upon taking a deep
breath, a faint diffuse sensation occurs all
over the chest wall while you breathe in, but
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not markedly while you breathe out. Patients
sometimes wrongly state that they experience
the tenseness in deep breathing solely under the
chest bone and solely for the period when the
breath is held. After you have succeeded in
recognizing tension during deep breathing, you
have the opportunity to notice it during ordinary
breathing. The way to relax your chest is
precisely as you relax your arm—Ietting the
breathing go by itself. ‘“Controlled breathing” is
not used as an aid to relaxation in the present
method. Rather, the aim is to free the respiration
from voluntary influence.

Various cults and various religious practices of
the Orient, including Yoga, make a feature of
“breath control”. The practices mentioned are
mystical or religious rather than scientific and
in my opinion are to be avoided by persons who
consider their health first. In many instances
they include hypnotic or hypnoidal states. How-
ever sincere the practitioner, a psychological
understanding of what is performed is generally
lacking. Suggestions and autosuggestions are
given without clear realization of the fact. There
can result injury to the personality, particularly
the autonomous regulation of energies, to which
this volume is dedicated.

After practicing relaxation of the breathing
muscles, you come to the shoulders. In connec-
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tion with each shoulder, recognizing tensions is
of importance in three regions. Extending the
arm forward and inward is accompanied by
tenseness in the front part of the chest adjacent
to the arm. Moving the shoulders backward and
toward the spine is accompanied by tensencss
between the shoulder blades. Shrugging the
shoulders is accompanied by tenseness at the top
of the shoulders and in the sides of the neck.

To become acquainted with tensions in the
neck, you incline the head to the left (Fig. 14),
to the right, forward, and backward, noting
tenseness respectively (chiefly) in the left side
of the neck, in the right side, in the front and
both sides, and in the back of the neck. After
each location has been recognized at the begin-
ning of a period of practice, the remainder of the
period is devoted to ceasing to make that con-
traction even in the slightest degree—*‘letting the
head fall limply, like a rubber ball”.

Relaxing the Evyes

The ability to relax the eyes, including the
brow and lids, is a crucial test of skill. It is easy
for most persons to distinguish tenseness in
wrinkling the forehead (Fig. 15). The experience
is located beneath the wrinkling skin. This
region is then permitted to flatten out. Patients
sometimes report that they can distinguish the
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sensations as they diminish for periods of many
minutes. After frowning (Fig. 16), the brow
likewise is gradually unfurrowed. You must take
care that you do not wrinkle your forehead in
trying to smooth your brow. If you make this
mistake, you must try again, for you should learn
that 1t is not necessary to move in order to relax.
Next in order, the lids of the closed eyes are shut
tightly, and tenseness is noted in the lids
(Fig. 17). Gradually let the lids go, until winking
of the closed lids has become infrequent or
absent. At the next period look to the left with
eyelids closed and note the tenseness in the eye-
ball region (Fig. 18). Observe again, looking to
the right, later up and down. Look straight
forward, noting the static tension in the eyeball
region. Each movement or act is repeated until
the experience is clearly discerned. Then let the
eyes go completely, just as you let the arm go.
You are not to try to look in any direction. If
you fail to relax the eyeballs, stiffen your right
arm and then gradually let your arm and eyes
relax together. As a rule many repetitions are
needed.

After a fair measure of success, open the eyes.
You will be assisted by having someone stand at
the foot of the couch, holding up his index fingers
about three feet apart horizontally, to permit
you to look from one finger to the other and note
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your experience of tenseness in the eyeballs
(Fig. 19). This is repeated with your assistant
holding his fingers half the distance, and later
about two inches apart. Next a single finger is
held up for some seconds, while you note the
steady tension in looking at a fixed object. One
finger is held above the other for eye movements
up and down. In each test you should note that
as you look from finger to finger there is tenseness
from eye movement. You should not expect to
be successful at first. If you are inclined to call
the experience you get in looking from finger
to finger ‘“‘eye strain’’, you have not clearly
understood what is to be observed. It has been
agreed to call a certain sensation ‘“tenseness”.
Whenever you are in doubt as to what this term
means or what you are to look for, you should
bend your right arm, closing your eyes, to illus-
trate the experience. If you fail to perceive
tenseness on looking at a single finger, your
assistant may hold his finger close to your eyes,
for this brings out the sensation more distinctly.
The aim in relaxing the eyes is to let them go so
that they are simply not looking.

Relaxing Mental Activities

Many persons complain that “the mind keeps
on working” after they lie down to relax, pre-
venting sleep. Some even inquire in advance
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whether muscular relaxation will quiet the mind.
The answer to these complaints or queries is for
you to find from your own observations. Thus
prejudice is avoided. At no time should you make
an effort to stop thinking or to “make your mind a
blank”. Throughout the course your sole purpose is
to relax muscles progressively, letting other effects
come as they may.

For the following matters you will need a
particularly quiet room, free from even such
slight disturbances as the sounds of footsteps or
of rustling papers. After about fifteen minutes
of complete or almost complete relaxation of all
the regions which have so far received practice,
you are to imagine that you see the fingers as
they were held horizontally the greatest distance
apart. If you succeed, you may note sensations of
tension in the eyeballs like those which you had
when you actually looked from finger to finger of
your assistant. These sensations sometimes are
readily recognized, but in many instances they
are so slight that frequent repetition is required.
After engaging in imagination as above re-
quested, you are to relax your eyeballs com-
pletely for five to fifteen minutes. Next you are
to imagine seeing the fingers as they were held
horizontally a foot and a half apart, making
your observation. Then devote another brief
period to relaxing the eyeballs. The same pro-
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cedure is followed, imagining the fingers held in
the various positions that they actually occupied
when your assistant helped you.

At the next period of your practice you will
again allow a preliminary interval for becoming
relaxed. Thereafter you are to imagine a motor-
car passing. If you are quick enough at observa-
tion, you will probably note a flashlike visual
picture of a motorcar accompanied by a slight
sensation of tenseness in the region of the eye-
balls, as if the eyes are turning to follow the car.
If you fail to make the observation, you should
relax and repeat the experience. Some persons
report that they lack clear visual images, noting
the tenseness as if to follow the car but not
seeing a car in imagination. If you have been
successful, you are to imagine (with intervening
periods for relaxation of the eyeballs) various
other simple objects, moving or stationary, such
as a train passing, a bird flying, a flower flutter-
ing in the wind, a tall tree or tower, a ball rolling
on the ground, a triangle, a square, a circle, a
point, a blade of grass, and a sailboat in the dis-
tance. As you gain skill in noting slight ocular
tensions, you may assign yourself a more complex
task, such as observing the experience when you
recall the morning newspaper or when you per-
form a simple problem in arithmetic or when you
think of some social or business matter. In each
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case, as a rule, following adequate training at ob-
gerving, most persons report that their visual
images are accompanied by sensations in the eye
muscles as if from looking at the object imagined.

As far as possible you should not assume that
this book is correct in stating that eyeball ten-
sions accompany visual images, but should test
this matter for yourself. In medical practice,
the physician does not even hint to the patient
that he is to look for tensions during visual
imagination—for leading questions are omit-
ted where it is desired to conduct an investiga-
tion scientifically. Even if the desire is only for
therapeutic results, it is better to have the pa-
tient rely on his own observations.

The instruction which you are to follow is to
“cease to move the eyes in any direction or to
look forward, yet not to hold them still: you are
to relax the eyes in the same manner as you
relax the biceps”.

Upon relaxing your eyeballs completely, avoid-
ing such slight tensions as take place even during
imagination, you will doubtless find that the
mind ceases to be active. This, then, is a desired
form of mental control.

We now pass on to other muscular regions,
recalling again that one such region is enough
for practice at any particular hour period. If
you are unsuccessful at observing tenseness in
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any region, it is best to relax as completely as
possible for a few minutes before repeating the
experience.

Upon closing your jaws tightly, you should
note tenseness extending from the angle of the
jaws up to the temples. Opening the jaws
produces tenseness which you may locate ap-
proximately in front of the ears but deep within
the tissues. You are to show your teeth, noting
tenseness in the cheeks (not in the lips, where
there is a different sensation). Rounding the lips
as in saying “Oh” is accompanied by sensations
of tenseness in the lips. Retracting the tongue
should call to your notice tensions in the tongue
itself as well as in the region behind the chin,
called the floor of the mouth.

If you have carried out the foregoing instruc-
tions, you are now prepared for practice on
speech. After the customary five to fifteen min-
utes of preliminary relaxation, you are to count
aloud to ten, sufficiently slowly so that you
may observe what takes place. After a sufficient
number of repetitions, you should perceive
tension in your tongue, lips, jaw regions and
throat, as well as vaguely in the diaphragm and
all over the chest, as you produce each sound.
If successful at these observations, you relax
again for a while, then count half as loudly as
before, when you should find that the same ten-
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sions recur but less strongly. Next you are to
count similarly but so that you can scarcely be
heard, making your observations. After further
relaxation you are to count as before but this
time not quite perceptibly, then less markedly
than this and finally again less. According to re-
ports, this becomes the same as when you
imagine that you count from one to ten. The
instruction now is to relax the speech apparatus
completely—including the muscles of the tongue,
lips, jaws, throat, chest and diaphragm. When
you carry this out, you find that you no longer
imagine in verbal terms—no longer speak to
yourself.

Thereupon you may imagine or recall your-
self speaking in various ways, such as telling
a waiter to bring your dinner or requesting a
conductor to let you off the car. The good ob-
server reports that he has slight tensions in the
tongue, lips or throat as he speaks in imagination
(sometimes also in the muscles of the jaw and
floor of the mouth), and he does not fail to men-
tion tensions in the chest and abdomen from
breathing, which varies in its periods and pauses
according to the character of the imagined
speech. Imagining sounds also has been found to
be accompanied by tensions, usually in the eye
muscles, as if to look at the source of the sounds.

In high nerve tension the trained individual
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reports many gross and vague tensions in various
parts of the body, sometimes fragmentary and
elusive—abortive acts starting to do now one
thing, now another—often without harmony or
adequate coordination. So the highly nervous
person describes his inner feelings, corresponding
with our outward observations of his muscle ten-
sions—his restlessness, shifting, grimaces, tics
and other manifestations. We are led to the view
that what you call the “feeling of nervous-
ness” largely consists of the varied sensations
from the disorderly muscular tensions, voluntary
and involuntary, that mark your responses to
environment.

It requires extreme progressive relaxation of
the muscles of the eyes and speech apparatus
to diminish mental activities. Considerable prac-
tice is necessary. You are simply to let these
muscles go completely in the same manner as
relaxing the muscles of the arm (Fig. 20).

Training in the measures described above
enables you to observe what you are doing when
you fail to sleep, as well as when you are mentally
overactive or worried or are otherwise disturbed.
Enabling you to make these observations starts
you on the route toward doing away with un-
desirable overactivities. When you think or
worry or are excited, you see things in imagina-
tion or say things to yourself. According to
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numerous observations, by finding what region
is tense and relaxing it promptly you me-
chanically remove the disturbing activity.

Program for General Relaxation

After you have acquired a thorough under-
standing of what is meant by cultivating re-
laxation, it is recommended that you adopt a
program of relaxing the various parts of the
body. The following is a brief summary of such a
program.

You are to assume a fairly comfortable
position on a bed or wide couch, as described
above, and then proceed as follows:

Right arm—practice one hour or more each day for
about six days.

Left arm—continue to practice on the right arm and
now at the same time also on the left arm one hour or
more each day for about six days.

Right leg—continue to practice on both arms and now
at the same time also on the right leg for nine days.

Left leg—continue to practice on all parts mentioned
above and now at the same time also on the left leg for
nine days.

Trunk—additional practice for three days.

Neck—additional practice for two days.

Forehead—one day.

Brow—one day.

Eyelids—one day.

Eyes—daily for one week.

Visual imagery—daily for one week.
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Checks—one day.

Jaws—two days.

Lips—one day.

Tongue—two days.

Speech—three days.

Imagined speech—daily for one week.

Caution.—Devote no more than the first por-
tion of any period to learning to recognize tense-
ness in muscles, through the methods covered in
the illustrations. The remaining time should be
given over exclusively to complete relaxation.
Never contract a part in order to relax it. Avoid
movements as an aid during attempted relaxation;
but also avoid holding still by a slight continuous
tension, since this is not relaxing but only a use-
less imitation.
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Chapter VIII

HOW TO RELAX WHILE ACTIVE"

EARN to relax” originally meant to Mr. Doe
merely that he should rest at frequent
intervals. He did not see why he should need a
doctor to aid him to carry out this prescription.
When, during the early weeks of treatment,
the doctor seriously undertook to teach him to
let go muscle by muscle, while lying down, he
wavered between uncertainty as to what it was
all about and doubt that it was worth while.
At times he was tempted to question the doctor’s
judgment and even sincerity. It was all so differ-
ent from what he had come to regard as standard
medical treatment for his condition—taking
sedative medicines or listening to counsel and
reassuring talk! At times he felt ill as well as
discouraged; nevertheless the doctor continued
impassively to teach him the next step, appar-
ently understanding his complaints but evading
his attempts to discuss them. There were other
times when he felt better and ascribed his
improvement to the treatment. Somewhat to
his amazement the doctor greeted his enthu-
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siasms no more cordially than his unfavorable
opinions. He was encouraged only to maintain an
open mind, to refrain from jumping at conclu-
sions and to wait to pass judgment until he had
learned to observe for himself. Above all, he was
to practice regularly each day. On the whole, he
was reminded of his experiences in school; he
was receiving a course of instruction on how to
behave when lying down. It differed from all
the courses he had taken in school chiefly because
the instructions were negative in effect. He was
being taught merely not to do anything while
attempting to rest. After all, it was very simple.

Although the doctor did not prophesy results,
Mr. Doe, let us assume, believed that his sleep
was becoming more restful at least on some
nights, shortly before or after he had learned to
relax his eyes fairly well; and at moments when
he seemed to himself relaxed, he noticed for the
time being a certain abatement of some of his
former symptoms.

It seemed quite interesting when for the first
time he was informed that today he was to sit
up but that he should relax so far as possible in
this posture. Because the muscles of his back and
of certain other regions had to be tense in order
to maintain the sitting position, while other
muscles were relaxed, this was called “differen-
tial relaxation”. He wished to ask wvarious
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questions about differential relaxation, but in-
stead, the doctor encouraged him to observe for
himself. Here, however, we need not hold back
and so shall try to answer some of the questions
Mr. Doe had in mind.

Perhaps his thoughts ran something like this:
Before I took this course of treatment, I used
to think of golf, billiards, the movies or some
other form of recreation when I heard or read
the word “relaxation”. Now I have learned that
for me at least the greatest relief from nervous
strain comes when I lie down and let my muscles
go completely in the manner I have been taught.
It seems reasonable to assume that if I do this for
an hour or two regularly each day, I should get
somewhere in the course of time toward a calmer
and quieter disposition. I am probably right in
believing that I am sleeping better than before
I began to take lessons. But I do not understand
how anything more can be done or what is the
purpose of my sitting up and being trained to
relax in that position.

The doctor is accustomed to questions of this
kind. Sometimes they come from persons (even
a few doctors) who do not wish to consider
evidence—being certain that learning to relax
has nothing to do with overcoming nervous and
other ills except insofar as the patient believes
that benefit will result. With such persons,
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further discussion is perhaps better omitted. Con-
solation may be found in Aristotle’s advice
that one should limit one’s arguments to those
who are actually in doubt and who seek the
truth, rather than include those whose chief
need is sharpened wits. Since John Doe belongs
to the former class, the doctor reminds him how
often in the past he has acted excitedly at a
time when he might have carried out the
same task in a calm manner. Such calmness
under the circumstances would be called “differ-
ential relaxation”. Or perhaps after some loss on
the stock market or other misfortune, Mr. Doe
tried to conceal his regrets but felt a strong
inward emotion (which could have been detected
by electrical tests). If he had greeted the loss
with a reasonable degree of placidity, inward
as well as outward, it would be an instance of
differential relaxation.

To this John Doe replies, “I understand a little
better what you mean, but can you give me more
convincing illustrations?”” Learning to dance,
states the doctor, offers many illustrations. At
first you moved stifly and made unnecessary
movements, then as you progressed you went
through the same steps but let your limbs and
trunk relax to a much greater extent. That was
an instance of progressive differential relaxation.

To what has been said we may add that tests
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have been carried out on university students
during such customary activities as reading and
writing to see what happens under conditions
favorable to relaxation. It was found that while
they continued at the task their knee-jerks soon
began to diminish, showing that their legs were
relaxing. (The knee-jerk is the kick seen when a
rubber tipped hammer strikes the tendon below
the kneecap, provided that the thigh has been
supported and that the leg and foot dangle
freely.) The same tests on subjects previously
trained to relax indicated that during periods
when they were requested to relax these indi-
viduals showed a much more marked relaxation
of the lower limbs while reading and writing
than they did during periods when they were
not so requested. These investigations afford
evidence that some degree of relaxation fre-
quently takes place during reading, writing and
other customary activities in normal persons
under favorable conditions and can be specially
cultivated, if desired.

In a group of young women electrical measure-
ments were made in the muscles which extend
the leg. The legs hung freely while they read
copies of a certain magazine. After about two
months, during which they were instructed to
relax their limbs in seven periods of treatment,
the tests were repeated. Although instruction
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had been given only in the lying posture, a
marked decrease in muscular tension was found
as they sat reading the same magazine. Evi-
dently they had become accustomed to be more
relaxed, in their legs at least, under the condi-
tions of reading. Other subjects, used as controls,
who had received no training but who were
tested similarly, showed no decline in tension,
permitting the conclusion that the training had
been effective. Such investigations lead us to
believe that training can effect an economy of
muscular energy during reading and other
activities.

In various arts a type of relaxation has long
been sought, although previous to the present
studies it went unnamed. Teachers of speech
and of singing, including the operatic type,
devote much time to the relaxation of the
muscles of the throat, larynx and respiratory
organs. Singers early learn that a loud tone is
not required in order to be heard in the back
row of an auditorium with good acoustics.
“Carrying power” of voice, as it is called,
increases not alone with loudness but particu-
larly also when the voice is properly placed.
Even a whisper should be so uttered as to
carry to the last row. It is commonly under-
stood that voice placement depends largely
upon proper relaxation. Generally the student is
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taught to locate his breathing expansion in the
lower portion of the thorax (chest). When the
lips, tongue and jaw are in the proper position
for utterance, a minimum requisite of breath is
expressed, chiefly from the lower part of the
thorax. The student is particularly taught to
sing with the throat and jaw muscles relaxed
as much as possible. He is not to sing or speak
“from the mouth”, or carrying power will be
lacking. Likewise, the timbre of the voice
somewhat depends upon proper relaxation. The
so-called ‘““throaty” tone, which may mar a
performance, is due to excess tension in throat
and laryngeal muscles. Unfortunately, vocal
teachers commonly lack an adequate knowledge
of anatomy and physiology, which doubtless
would greatly expedite their work.

In aesthetic and ballet dancing relaxation
plays a conspicuous role. The individual who
holds himself rigid in these arts fails in his effects.
A particular exercise is repeated until grace is
attained. This means that those muscles alone
are used which are needed for the act and that
no excess tension appears in them or in others.
Delsarte undertook to prove that relaxation
underlay the art of sculpture, indeed all the
physical arts, and developed his so-called “de-
composing exercises’’ in order to secure his aim.
Certain philosophical works on aesthetics seem
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somewhat to realize these points, but they
fall short of clear, well-defined statements.
There is evidence, then, that a person may be
more or less excited—more or less tense—in
various muscle groups during action. When a
person acts with absence of excessive tenseness,
we call his state differential relaxation. This
term accordingly means the minimum of tensions
in the muscles requisite for an act, along with the
relaxation of other muscles. A large variety of
instances of differential relaxation can be found
in daily life. The speaker with a trained voice
does not tire even after prolonged effort if he
keeps his throat differentially relaxed. The
billiard player spoils the delicate shot if he is
generally too tense. The golf or tennis player
learns to mingle a certain relaxation in strokes
that are successful. The restless or emotional
student finds it difficult to concentrate. The
excited salesman fails to impress his prospective
client. The clever acrobat produces an impression
of grace and ease by relaxing such muscles as he
does not require. The comedian often makes his
ludicrous effects depend upon the extreme re-
laxation of certain parts of his body while others
are active or held rigid. It seems safe to say that
every learning process depends upon the acquisi-
tion of certain tensions with concomitant re-
laxations. Textbooks of psychology commonly
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illustrate the early learning process by the child
at the piano, who squirms and shifts, perhaps
even protrudes his tongue, when the notes are
first studied. As skill is acquired, these tensions
disappear: a certain degree of differential relaxa-
tion sets in.

With care you can observe excess tension in
people around you every day. There are indi-
viduals who gesticulate unnecessarily, speak
rapidly or with a shrill pitch, shift or turn about
excessively, wrinkle their foreheads or frown too
often, move their eyes unduly or show other
signs of overactivity or excitement. Interesting
imitations of high nervous tension in normal
individuals under conditions of excitement can
be found in almost every current exhibition of
the motion pictures. Obviously, however, stage-
craft is successful in its imitation of human
activity in proportion as the total muscular
patterns, including both tensions and relaxations,
are duplicated.

In medical practice it has usually seemed
simplest and most convenient to show the pa-
tient how to relax while lying down before
training him in differential relaxation. For the
treatment of chronic cases both types of training
appear to be necessary, because the individual
who remains excited during his daily activities
does not readily relax when lying down. The
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tensions appear to be cumulative in their effects.
For instance, according to modern experience
the individual who has had insomnia for many
years needs to be shown how to avoid not alone
restlessness at night but also undue excite-
ment during the day. Conversely, the nervous,
excitable individual needs to be shown not only
how to be relaxed while at his activities but also
how to avoid restlessness at night if sleep is to
be made profound and restorative.

You are, therefore, to continue your daily
practice lying down while you learn to form the
new habit of being relaxed in the upright posture.
A convenient way to begin is to relax thoroughly
for fifteen to thirty minutes on a couch and then
to shift slowly, with limply hanging limbs and
head, to a near-by chair. You then relax all parts
of your body in this new posture as well as you
know how, keeping the eyes closed. You are to
maintain sufficient stiffness of the back to pre-
vent falling off the chair, but no more.

In the sitting posture a rcview of the same
procedure as that followed while lying down is now
initiated. Some nervous individuals at first
desire the support of a pillow, but this is to be
omitted as soon as possible. Keeping your eyes
closed, bend your left arm; you should now be
able to recognize distinctly the sensation of
tenseness in the front part of the upper arm,
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even if no one helps you by holding the arm
back and even if now you bend it only slightly
(see Fig. 21). Having succeeded at this, let the
left arm fall at your side, to rest fairly com-
fortably on some portion of the chair. The
remainder of the first hour period of differential
relaxation may be devoted to letting the left
arm become as limp as possible and maintaining
it so.

On the following day you take the next step
in a similar manner, extending your left fore-
arm as in Fig. 2, but preferably without the
use of books. If your forearm has been resting
on the arm of your chair, bent at the elbow,
move the wrist (with hand limp) so that the
arm slowly becomes straightened. This permits
you to observe the sensation in the rear of the
upper arm when the triceps muscle contracts.
Your practice most likely will be thorough
if you devote the first portion of each hour period
to recognizing the muscle sensation during a
particular contraction and the remaining portion
of the period to discontinuing this particular
contraction. Day by day you are to repeat in a
sitting position contractions of muscle groups in
the same order as was followed in the previous
chapter.

At this stage an experienced observer can
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readily tell if you are not well relaxed. If you are
not, he notes that you sit with your head
only partly bent over, the eyclids wink at times
as in thinking or the limbs appear somewhat stiff.
From time to time you may shift your position
because of mild discomfort, but no such need
arises, as a rule, during successful relaxation.
If motionless but not well relaxed, you will
probably discontinue your practice before an
hour has elapsed, complaining of fatigue. The
onset of fatigue during the attempt to relax
clearly suggests that the directions given here
are not being followed correctly.

In preparing to relax the back, sit erect and
note the sensation of tenseness along both sides
of the spine. Having done so, you are to cease to
be tense in these regions, letting go as far as you
can without actually falling over or leaning un-
comfortably far forward or backward. Upon
coming to the muscles of the neck, you should
note not alone the tension in moving or inclining
the head in any direction but also the slight
static tension present when the head is held up-
right in ordinary posture. When the head droops
during a prolonged period of relaxation in a
sitting position, the subject generally complains
at first of pain in some portion of the neck from
ligaments that are being extended. This need not
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concern you, since adaptation usually sets in
after a week or more of practice, and the pain
diminishes or disappears.

Prior to experience with the method of
relaxation, patients of a nervous type very often
complain of a dull ache in the back of the neck or
just above this region, in the head. Not infre-
quently the patient, after learning to recognize
the experience of muscular contraction in the
aching region, volunteers that the pain evidently
arises from continued contraction there. Another
type of ache or pressing distress due to chronic
muscular contraction is called the “tension
headache”, which sometimes seems to be located
at the top of the head. As the patient learns to
relax the muscles of the forehead and brow, the
pains may disappear—without suggestion from
the physician that they will disappear and
without his indicating what possibly has been
their cause. You may have had similar experi-
ences in the regions just mentioned or in others.
But even if you learn to relax such regions
and the distress disappears, you should be
cautious in drawing conclusions as to what was
the source of pain. Under similar circum-
stances the careful physician also is guarded in
his reasoning.

It is particularly important to repeat the
tensions of the eyes and the speech organs and to
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relax these anew in the sitting posture. Accord-
ing to the reports of many subjects, there
occurs for a time a diminution of mental and
emotional activity. Your purpose is to try to
set up modified habits—‘‘conditioning” your-
self, as some call it—in the direction of greater
nervous quiet when sitting up.

Steady tensions may require special practice
to relax. Even an experienced individual may
continue to be somewhat rigid in a part which
he believes to be quite relaxed. To learn to
recognize the presence of tensions in such
localities and to let them go step by step marks
an important stage in learning to relax.

When the subject has become expert, his
pesture is typical (Fig. 22). The legs are more or
less sprawled out and move limply if an observer
pushes them. The arms and head droop flaccidly,
and the trunk may be bent in any direction.
Breathing is regular and quiet. There is no trace
of restless movement, even of a finger. A certain
flattened or toneless appearance is character-
istic of the eyelids, which do not wink during a
prolonged period. This must be sharply dis-
tinguished from an earlier stage when the eye-
lids are held motionless for a time, followed by
vigorous winking of the closed lids. Close ob-
servation should reveal no motion of the eyeball.
To carry out these procedures properly, you will
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need the assistance of some person, who must
learn to observe you carefully and to criticize
you accordingly.

If you have been successful up to this stage,
you are now to learn to relax the eyes partially.
You have previously learned to let the eyes go
completely, so that they are not looking in any
direction. But you cannot continue this with
open eyelids for any considerable period because
of a burning sensation due to the absence of
winking and of adequate moistening of the eye-
balls. Therefore, as a new practice, you are to
permit the eyes to wander about to a slight
degree, not letting them relax extremely. When
this is done, a moderate amount of winking
occurs, preventing discomfort and securing rela-
tive rest. Daily practice at complete relaxation
of the eyeballs with closed lids and at partial
relaxation with open lids may sooner or later
lead you to feel that your eyes seem more rested;
but such subjective impressions are not trust-
worthy unless sustained by findings of a careful
oculist. We do not here seek to help you to
“throw away your glasses”, as is promised in
certain books, which not alone make unwar-
ranted claims but also do not even advance
correct methods to produce extreme ocular
relaxation.

The above described methods of resting your
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eyes can be frequently applied at odd moments
during the day. From time to time during pro-
longed reading it is probably good practice to
rest them briefly in this way.

Various periods of practice are devoted to
reading. You are now to read, while relaxing the
lower limbs; the back, so far as sitting posture
permits; the chest, so far as can be done while
inner speech continues; and the arms, so far as
is possible while they hold the book or magazine.
With the forehead and eyes extremely relaxed,
you will of course not read. But you should relax
these parts while holding the reading matter in
order to become familiar with an extreme form of
differential relaxation. A little more tension is
then introduced; the words are to be read, but
the eyes and other parts are to be kept as far re-
laxed as possible at the same time. Perhaps you
find that you now follow the words but fail to get
the meaning. This still represents too great a
degree of relaxation. Accordingly, you are to
read again, this time engaging in just enough
contractions to get the meaning clearly but no
more (Fig. 23).

These practices require the development of
considerable skill, and the presence of an ex-
perienced critic is doubtless essential for the
attainment of best results. But if the reader can
succeed in securing even a slight measure of
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improvement in efficiency, he may perhaps con-
sider his time well spent.

The effect of such practice, under medical
direction (as tested by electrical measurements
and certain other methods), is to tend to bring
about a quieter state of body during reading,
writing and other sedentary occupations (Fig.
24). According to reports, fatigue diminishes.
Apparently restlessness, even if unnoticed, may
interfere with attention and memory. This is
perhaps because a generally tense state of
muscles arouses sensations from these muscles
which inhibit orderly thinking. Sometimes after
relaxation has been learned, the patient asserts
that he is able to work under noisy or otherwise
irritating conditions, which formerly discomfited
him. He may report less fatigue than formerly
after working, and perhaps also a generally in-
creased efficiency. The accuracy of these reports
has not yet been tested in the laboratory.
My clinical impressions, which have little value
as evidence but which serve to lead toward
further investigations, are that in the course of
weeks or months the individual’s demeanor as
well as countenance shows a change; his move-
ments lose their quick, jerky habit; his voice
becomes quieter and his speech slower; and lines
of fear become less marked, as his anxious or
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worried appearance gives way to a more placid
and restful expression.

When you read or write or are otherwise em-
ployed, certain activities evidently are an essen-
tial part of the process. These are called primary
activities. Included among these are the con-
tractions of those muscles needed for maintaining
posture, for holding a book or pen, for moving
the eyes to follow the print, and in some persons
for moving the tongue and lips to repeat the
words in inner speech. While all these primary
activities join in the performance of a task, cer-
tain others may be observed in the average indi-
vidual which apparently do not contribute but
rather detract from his performance. These are
called secondary activities, since they are not at
all needed for the task in hand. Innumerable
examples come to mind: while reading, a noise
in the next room may be followed by the indi-
vidual’s looking up and turning the head in that
direction. Almost any distracting sound or sight
may be followed by such secondary activity. Very
often while reading or otherwise engaged the
average individual is subject to an undercurrent
of distracting thought processes in the form of
worries, reflections, irrelevant recollections, in-
tentions to do this or that thing; even songs or
strains of music are silently but almost inces-
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santly repeated. Many if not most persons read
in this way, so that perfect attention to a book
or occupation, even for so brief a time as a few
minutes, is found perhaps only among those
select individuals who have attained or are at-
taining eminent skill in their field.

Relaxation during activity should be applied
both to primary and secondary activities. Pri-
mary activities may be unnecessarily intense
for their purpose. For instance, a person may
sing too loudly, pound his fist too vigorously as
he converses, peer too intently, overexert him-
self in study. In such instances a better result
will be produced by not trying so hard, by
relaxation of primary activities. This relaxation
should be carried only to the point where maxi-
mum efficiency continues; beyond this it would
interfere with the purpose in hand. However,
the aim is to carry relaxation of secondary
activities to the extreme point, since these activi-
ties are generally useless.

We can briefly restate the substance of this
chapter. In principle, vigorous activity is not
precluded but rather is favored by a certain
economy in the expenditure of neural and
muscular energy. There .is growing evidence
that the average person whose organs are sound
but who is nervously irritable and excited can
learn to control these states by relaxing while he
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continues to engage in his daily affairs. As a
result, it is now possible for many persons suffer-
ing from so-called “nervous breakdowns” to be
spared the necessity of giving up their business,
averting the additional worry and loss which
they sustain when ordered to take the old-
fashioned “rest-cure” or to “leave town for
a change”.

Program for Differential Relaxation

After you have made yourself familiar with
what is meant by relaxation during activities,
it is recommended that you adopt a program of
regular practice in relaxing the various parts of
the body as far as possible while sitting up in a
chair. Following is a brief summary of such a
program.

Left arm—practice one hour or more each day for
about six days.

Right arm and other parts—as related on pages 122 to
126, inclusive.

Sitting up, eyes open—relax eyes extremely till they
burn; then close them. Repeat. One day of practice.

Sitting up, eyes open—relax eyes partially, permitting
them to wander somewhat for two days of practice.

Reading—practice for two days or more.

Writing—practice for two days or more.

Conversing—practice for two days or more.

In addition to your practice one hour each
day, try to keep in mind the aim to relax, as far
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as you can with undiminished efficiency, while
engaged in your daily activities. See what you
can do toward improving your game of golf
through relaxation. By applying what you have
learned, try to avert strain and fatigue in your
arms and legs while driving your car. If you are
a salesman, practice keeping your arms and legs
relaxed while meeting customers. Perhaps you
have discovered that there are certain muscles
which you contract unnecessarily while at work
and which you can relax instead.
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Chapter 1X

INSTRUCTION BY THE DOCTOR

A.THOUGH this volume is addressed chiefly to
healthy individuals and to persons who lack
opportunity for medical consultation on matters
of tension and relaxation, we pause now to ask
how the doctor can aid, and when and why he is
needed.

During the course of treatment by relaxation,
as by any other method, symptoms of disease
generally arise from time to time which require
diagnosis, particularly in regard to whether they
are appropriately treated by methods of relax-
ation. Obviously such questions require the
attention of a competent physician, even if
preliminary to taking up relaxation the patient
has had a thorough physical examination.

But this is not all. The claims of any manual
on relaxation must be modestly stated. As a rule,
physical arts are not well learned from books
alone but require personal instruction and
example. To illustrate, a person may in some
instances learn to play the piano or violin by
himself, but his technique is likely to be inferior
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and therefore his accomplishments limited. This
is particularly true in learning to relax. A
physician is needed to point out to the patient
when and where his tensions occur, to direct him
where particularly to relax and to inform him
whether he is succeeding or failing. (In determin-
ing this, electrical measurement is now a very
important aid.) After training, the patient be-
comes better able to observe these matters for
himself. But first old habits need to be over-
come, and the patient commonly needs outside
assistance to do this. Furthermore, he undertakes
a difficult task when he starts to tecach himself
and is likely to become tense in certain respects
in so doing. Skill in recognizing the experience of
tension and its locality can be developed, I
believe, if the directions given in Chapter VII
are followed with care and patience. But not
everyone will succeed in this independently,
particularly under conditions of excitement or
distress. In many instances of nervous disorder,
judgment and self-control are impaired to such
an extent that professional guidance is indispen-
sable. While to most persons the sensation in a
contracting muscle is a familiar experience, yet
the fainter forms of this experience, so helpful
in controlling relaxation, are most readily recog-
nized with the aid of personal instruction.

Even the simple acts, illustrated in the figures
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of Chapter VII, are seldom properly performed
by most patients until after repeated instruction.
For example, upon bending the right arm, they
persist in holding the wrist stiff at the same time,
thereby frustrating the attempt to effect con-
traction in one group of muscles as exclusively as
possible. Again, when requested to cease con-
tracting, many bring the hand back to the couch
by contracting another set of muscles, instead of
simply letting go those muscles that were con-
tracting. Correction of such errors obviously is
most readily effected with the aid of the observ-
ing eye of an experienced physician. Many other
such technicalities could be mentioned which
hinder the progress of the patient unaided by
personal instruction. There is also always the
possibility that the individual, distracted as he is
by other matters, will overlook his own tensions
at particular moments and in impatience will
give up the whole procedure.

While doubtless it is better than no rest at all,
there is abundant evidence from clinical experi-
ence that the daily nap alone, so often recom-
mended for the control of nervous and mental
disorders, insomnia, colitis, high blood pressure
and other serious conditions, has marked limita-
tions. In many instances patients who for years
have taken daily rests nevertheless come to the
physician with conditions of high nerve tension
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or one of the other disorders mentioned. Indeed,
even the patient who has been bedridden for
years may be habitually overemotional and un-
relaxed. Accordingly, it seems far from safe to
assume that lying down each day in the hope of
obtaining rest is equivalent to methodical treat-
ment by relaxation.

Studies published in 1942 illustrate the failure
of daily rest alone, without any training to relax,
to reduce high nerve tension in certain cases.
Measurements were made on six persons who
were suffering from high nerve tension although
according to their reports they had rested each
noon or afternoon during one or more hours for at
least six months. Two were physicians; one was a
doctor’s wife. Their complaints were various but
included (severally) fatigue, insomnia and high
blood pressure as well as nervousness. Not alone
did their symptoms show no clear signs of abate-
ment, but electrical measurements showed in
five cases out of six that their failure to relax
was no less striking than that of another group
of highly nervous persons who had not rested
daily.

Another impediment to self-instruction by the
patient is the fact that he possesses no objective
standard by which to judge his own improve-
ment or deterioration. The opinion of the patient
himself in this respect cannot be trusted. He is
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likely to be overenthusiastic or depressed at any
particular time, and his views are likely to
change. Past symptoms are likely to be forgotten
or exaggerated in their intensity, if he relies upon
his own judgment and recollection. Scarcely
more reliable are the opinions on his condition
passed by members of his family and his friends.
Testimonials are to be disregarded as more
befitting advertisements of patent medicines or
the claims of pseudoreligious cults than a
scientific method carefully pursued. The doctor
may show reasonable interest in the patient’s
reports on his own symptoms; but to be sure
that improvement has really occurred, objective
data are required, whether secured by electrical
measurements, X-rays or other procedures suit-
able to the particular condition of the patient.

In his attempts to learn, the patient is aided
by correction when he errs and by an “O0.K.”
when he succeeds. Without such aid, I have
found, he is often mistaken as to whether he has
been successful and consequently may fall into
wrong habits of tension or become unduly
discouraged. This again is essentially what hap-
pens in learning anything; the teacher’s com-
ments are directive. .

It is true that for success in overcoming high
nerve tension the patient must progress through
his own endeavors; but this does not mean, as
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some would believe, that science has nothing
to offer him. Similarly, to learn mathematics or a
foreign language, your own efforts are required
and independence is ever to be encouraged; but
this does not mean that teachers are useless.
Rather, competent teaching takes advantage of
knowledge and methods gained in the past so
that the individual is enabled eventually to
proceed by himself better than if he had been
exclusively his own teacher.

This practical procedure is, of course, different
from the methods of Coué and the pseudo-
religious cults which teach the sufferer to say
“All is well”, whatever the conditions. During
treatment by relaxation reality is faced as such.
The purpose is not to palliate the unavoidable
hardships of life but to recognize them clearly
and to live through them successfully. No
attempt is made here to paint in joyful words
what is plainly a source of misery. Rather, the
aim is to reduce excess emotion so that adjust-
ment can be made with such calm that health and
efficiency are not seriously affected.

Patients who greet the physician as a great
healer commonly make difficult pupils when
learning to relax. They expect to lean on the doc-
tor rather than to listen to his instructions and to
follow them carefully. They are likely to ask him
repeatedly for encouragement and for reassur-
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ance that their condition is not serious but is
getting better. What is the doctor to do, if he
desires to avoid methods of encouragement and
suggestion ? The author’s method has been to ask
the patient to see if during such concern he is
tense somewhere and, if so, to try to relax the
tension. It can not be too much emphasized
that the present method is limited to instruc-
tions to relax muscles and does not include
attempts to effect results by suggestions and
reassurances.

Romance and imaginative appeal to patients
are lacking in the method described here. Testi-
monial meetings, in which glasses and crutches
are dramatically thrown away, do not occur. Im-
provement, when achieved, is a gradual growth
and often is not accomplished so speedily as some
patients demand. Often it is no more than wish-
ful thinking to assume that one can get well fast.
For those who need it most, there is. no royal
road to acquiring relaxed habits of living.

A difficult class of patients are those who,
under treatment by the physician but not
understanding the underlying principles, watch
their symptoms from day to day or week to week
in an endeavor to decide whether it is worth while
to continue. When they feel better, they decide
to go on; when they feel distressed or particularly
fatigued, they are inclined to stop. Frequently
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such patients decide at a more advanced stage of
treatment that their improvement has been
sufficiently accomplished to make it unnecessary
for them to continue. It then becomes the
doctor’s function to explain why their opinion
is not to be relied upon.

A more intelligent patient attitude is illus-
trated in a subjective report from a physician
who had been receiving treatment for overactive
nerves along with symptoms of colitis. At the
end of a six-month period, when he had been
trained to relax lying down but not as yet
sitting up, he stated that he no longer noted any
of his previous symptoms but realized that it
was for his physician to decide, on the basis of
objective observations, when treatment should
be terminated. Obviously none but an experi-
enced physician is qualified to decide at what
stage of improvement treatment can be discon-
tinued without danger of relapse.

A course of treatment generally includes two
or more hours of instruction per week. In addi-
tion the patient is required to practice alone
one or two hours each day. The instructions are
simple, and no attempt is made to arouse confi-
dence in the good effects to be expected from the
treatment. Skepticism is no hindrance, provided
that the patient practices faithfully, except in
instances where skepticism evidently signifies
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preconceived ideas and indicates a lack of under-
standing of instructions. An important function
of the physician is “police duty’—seeing to it
that the patient practices regularly. Again, there
are certain individuals who relax well upon re-
quest (as shown by electrical measurements) but
who become excited under stress. These indi-
viduals require frequent reminders until differ-
ential relaxation becomes habitual.
Considerable variation exists in the length
of time required for the treatment of different
individuals, depending upon their age, previous
habits, ability to follow directions, regularity of
practice and of course upon the character and
duration of their particular disorder. According
to my experience, the individual of average
intelligence, if regular at his appointments, can
learn to relax, at least to a marked extent, fairly
quickly. Children old enough to follow simple
directions make apt pupils. For them, instruc-
tions in how to recognize the experience of con-
traction in various muscles may be to a large
extent omitted. Illustrations by the teacher,
inducements through rewards and other devices
may be necessary in handling younger children.
The method of relaxation has proved suitable
for treatment also of people of advanced age,
provided that the patient’s cooperation is ob-
tained. Previous training in dancing, singing,
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piano playing, athletics, physical education and
other activities in which muscular arts are
cultivated shortens the time required to learn
to relax completely. Needless to say, disorders
that have persisted for years require longer
periods of treatment than those that have
endured for a relatively brief time.

In the previous chapters were described meth-
ods for doctors and their patients and for those
laymen who are perhaps on the road to develop-
ing physical ills but who have not yet arrived.
In the present chapter we have shown why in the
management of certain disorders a doctor is
indispensable for adequate results not alone in
diagnosis but also in cultivating relaxation.
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Chapter X

MEASURING ‘‘ NERVOUSNESs”’

IN what has gone before, reliance has not been
placed merely on observations on patients in
the clinic. Quantitative measurements have been
possible in certain important respects. Before
going into these, it may be of interest to recall
some of the historical background.

The past century has witnessed the rise and
fall of many theories concerning neurotic dis-
order, its nature and its causes. Some of these
views have been advanced by laymen or cultists,
others by psychologists and physicians. One
theory, which gained a firm foothold some fifty
years ago, was based upon the observation that
during fatigue people generally are more irritable
than at other times; therefore, the nervous
system must have become weakened by overuse.
But laboratory workers have failed to find
evidence that such weakness actually occurs.
On the contrary, highly nervous persons often
keep up a pace which their more phlegmatic
neighbors fail to match.

Another theory, which became entrenched
in the nineties and which at present is gaining
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new adherents, rests on the belief that we do not
know why we act as we do when nervous; the
cause of neurotic conditions, they say, is like
the iceberg, of which but a small part is visible
above the surface of the sea, much the greater
bulk lying submerged. To discover the cause
some analyst must delve into the secrets of our
dreams and explore the hidden meanings of our
acts. Adherents of this doctrine invariably trace
the source of nervousness to matters of sex—
particularly the sort of sex life and development
which they believe that we had before and during
early infancy.

The average physician in this country is
kept too busy with visible matters of fact
to have time to spare for finespun or fantastic
theories concerning nervousness. Since an ex-
amination of the nerves and brain of nervous
people, living or dead, as a rule discloses no
tumor, no inflammation, no injury and no other
alteration of structure which the skilled eye
can detect, he has had until recently no tangible
facts with which to work. But, lacking such facts
and finding little appeal in speculative philoso-
phies of any kind, many doctors have suspected
that nervousness generally is secondary to other
diseases or else is a sort of imaginary nothing.
As one doctor recently commented, “It is
only a state of mind”’.
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Opposing the view that nervousness is merely
an effect of other diseases are various well-
known facts: that many children who are other-
wise healthy are highly nervous; that adults
differ widely as to how they meet the same
disease conditions—some excitedly, others quite
calmly; that the discovery and removal of a
diseased tissue (such as a region of inflammation
or tumor) in an excitable person commonly do
not alter his nervous habits permanently; that
in everyday life many events obviously give rise
to highly excitable states of mind without any
disease being involved. Such events are auto-
mobile and other accidents, including fires, where
no personal injury occurs, illness or death of
dear ones, loss of position or station or loss of
fortune. .

Amid the welter of conflicting theories con-
cerning nervousness, attempts to get at the facts
by established scientific procedures have been
conspicuous by their absence. In this, as in other
subjects, we should expect the genuine beginning
of scientific progress to be marked not by the
spinning of theories, but by the precise and
orderly description of phenomena, followed as
soon as possible by accurate measurement.
Hoping to get somewhere by these methods,
some thirty-five years ago I began a study of
the start or jerk which some persons, nervous
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or otherwise, sometimes evince following a sud-
den noise or other strong excitation, usually
while they are otherwise engaged. As is well
known, extremely nervous persons often start
on such occasions and sometimes report that
they have had sensations of “shock”. By means
of a relatively crude device attached below the
back of the neck, it was possible at that time
very roughly to measure movements in the
trunk. Tests in this manner readily confirmed
the popular conception that persons showing
other symptoms of nervous excitement often
jerk violently when a sudden noise is made,
particularly if they have been deeply engrossed
on other matters.

Likewise, if the subjects, while sitting, were
requested to hold the muscles of the limbs, head
and trunk stiff, they generally started violently.
This occurred not only with those who seemed
highly nervous but with others as well. When, on
the other hand, the subjects relaxed their muscles
as completely as they knew how, the start was
generally diminished, the subject reported that
there was little or no shock and the sound
seemed to lose its irritating character.

So many muscles jerk during the nervous start
that it has not yet proved possible to record
the agitation suitably by mechanical means.
Therefore in 1924 Miss Margaret Miller, a
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graduate student, and I turned to a simpler
act for study. The subject lay upon a couch with
eyes closed, his right arm outstretched so that
the finger tips made contact with a little salt
solution, through which we could pass, when we
wished, a momentary but painful electric cur-
rent. We were able to control the current in
duration and other essential characteristics so
as to keep it constant for each subject through-
out all the tests. Each time the subject felt the
painful shock he withdrew his hand in haste.
Since his upper arm was fastened down, he
could withdraw the hand only by bending his
forearm. We recorded the speed and extent of
this movement.

In one set of tests the subject lay quietly, with
eyes closed, resting as persons ordinarily rest. In
another set of tests, alternating with the first
set, he was requested to relax extremely accord-
ing to the methods I have described, in which
he had been trained for several months previ-
ously. For almost all of the subjects the results
were strikingly different in the two sets of tests:
following the instruction to relax extremely, the
speed and extent of the jerk as a rule were
greatly diminished. One subject, who relaxed
most extremely as judged by other signs, did not
withdraw her hand at all as a rule in an entire
series of tests. Afterward she was amazed to
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learn that the strength of the shocking current
was the same when she was extremely relaxed
as when she was resting less quietly.

Such findings lead to interesting considera-
tions. Individuals who start at sudden “shocks”
naively try to explain their agitation as due to
something outside of themselves, namely, the
strong character of the disturbance. However,
according to our tests, a violent reaction along
with subjective distress seems to depend not only
upon the exterior disturbance but also upon the
preceding state of the muscles of the subject.
Some individuals do not as a rule start visibly,
but all withdraw their hands if the shock is
sufficiently strong, provided that their muscles
have been held moderately tense. On the other
hand, as stated above, when the individual was
extremely relaxed, the feeling of “nervous shock ”
was weak or absent, and the start, or withdrawal,
was either absent or slight. These observations
suggested the possibility that all subjective irri-
tation or distress might be reduced if the indi-
vidual were to become sufficiently relaxed; this
hypothesis remains today a beacon light for
further experiments and observations. A psy-
chologist working in another laboratory has
confirmed our finding that advanced relaxation
tends to diminish certain types of pain.

The start is particularly marked in so-called
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“irritable” or “excitable” or “nervous” per-
sons. It tends to be marked not alone in neuroses
but also, as is well known, after operations and
various forms of prolonged illness. Nervous indi-
viduals are not only easily disturbed by noises
which tend to interrupt their train of thought;
but they are distracted by many other types of
stimuli (not necessarily sudden or unexpected)
which do not affect phlegmatic individuals to the
same degree. Events of little importance and
pains from slight tissue changes are particularly
likely to arouse distress in such individuals
to the point of interrupting their useful pursuits.
In fact, their subjective symptoms of distress
appear to mount as they become increasingly
irritated and excited. It seems probable that
the physiology underlying this is a heightened
nerve-muscle tension, which would readily ac-
count for many characteristics of individuals
in a “nervous’ state.

Perhaps the most commonly used test for
nervousness is the knee-jerk, elicited by striking
the tendon below the kneecap, while the thigh
rests on a support so that the foot swings freely.
The attention of the subject must be turned
to other matters when the tap comes, or he is
likely to hold the leg stiff, preventing the kick.
Under these conditions if he is generally excited
or if his muscles generally are in a state of
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moderate contraction, the kick is marked. But
during extreme relaxation either in subjects
previously trained to relax or in those who relax
extremely without training, the kick is dimin-
ished or absent, as shown by Anton J. Carlson
and the author in various tests.

By use of the methods described above, a
certain movement may be repeatedly aroused
in the subjects. In each case a disturbance in the
gense organs is propagated through nerves
to the central nervous system and then instantly
back through other nerves to muscles, which
thereupon are caused to contract. Such action is
called reflex. Arousing reflexes affords valuable
information in the study of nervousness but
is limited as a method of scientific investigation
and leaves us without any standard of ade-
quate measurement.

The problem faced in the author’s studies
some years ago was that persons might lie or sit
outwardly quiet or almost so and yet show
various clinical evidences of being nervously
disturbed. Was it possible, for example, that an
arm which appeared motionless to the naked
eye nevertheless contained muscles engaged
in slight but active contraction?

The beginnings of an instrumental approach
to this problem had been laid by a very early
investigator in animal electricity. In 1842 Carlo

150



MEASURING ‘“NERVOUSNESS’’

Matteucci, working on frogs’ muscles, discovered
that if he pinched a muscle or otherwise caused
it to contract, he could detect at the moment of
the contraction a faint wave of electrical current.
Since that time workers in noted physiological
laboratories all over the world have confirmed
his discovery, making it seem probable that
marked contraction of muscle can always be
detected with electrical apparatus suitably sensi-
tive. In 1907 another investigator in a German
laboratory, H. Piper, first studied muscle con-
tractions in man. His method was to have his
subjects bend their right arm relatively quickly.
My hope that the then newly developed vacuum
tube would aid in these studies was particularly
encouraged when, in 1921, Alexander Forbes and
Catherine Thatcher, two investigators at Har-
vard University, first employed such tubes in the
study of human muscle activities. During subse-
quent years, amplifiers have come to be widely
used in the study of nerves and muscles. But the
various equipment developed in 1927 evidently
was not sufficiently sensitive to test whether
or not a muscle, apparently in repose, was really
giving off slight electrical currents, which would
indicate a state of active contraction. I found
it necessary to construct an assembly capable
of measuring accurately such faint quantities
as one millionth of a volt. In this task the
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Bell Telephone Laboratories very generously
cooperated.

In making observations of the electrical
impulses present in muscles during contraction,
wires leading to sensitive electrical apparatus
are first inserted in the muscles of the patient.
The minute electrical impulses must be amplified
before they are strong enough to register on an
indicator. In the recording instrument a wire less
than one ten-thousandth of an inch in diameter
extends for several inches in the field of a very
powerful magnet. The wire is brilliantly illumi-
nated. and its shadow, magnified six hundred
times, falls on a screen, where it is photographed
on a moving coil of paper. A permanent photo-
graphic record is thus secured of electrical
changes in the particular muscle attached to the
wires as those changes occur from instant to
instant (see Fig. 25).

Most commonly the patient whose muscles or
nerves are to be tested lies upon a couch in a
darkened, quiet, partially soundproof room. He
is requested to close his eyes and to relax as far
as he knows how. Insertion of the very fine
platinum wires disturbs him scarcely more than
a pin prick, and as a rule he scarcely notices them
after a very short time.

Under these conditions the patient whose
nerves are characteristically overactive, even if
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lying apparently motionless at the time the
record is taken, shows clear evidences that his
muscles are contracting. The fine wire in the
indicator vibrates continuously or at irregular
intervals at a high rate and often to a marked
extent. If the instrument is set for high sensi-
tivity, the vibrations may be so fast and large
that they cannot be photographically recorded,
and it becomes necessary to reduce the sensi-
tivity, which can readily be done by turning a
certain regulator. A photographic record from
such a tense individual is seen in Fig. 27. For
a short time the patient’s arm muscles were
completely relaxed, which produced the result
shown in Fig. 26.

With the aid of this equipment it has been
possible to test anew the thesis of this volume,
that patients can be successfully trained to relax.
From time to time, before, during and after the
course of training, records were taken for halt-
hour periods and the results compared in a group
of six highly neurotic patients. The results
showed clearly that the subjects learned to relax.
After the training to relax, most or all of the
records are equivalent to a straight line on the
photograph, like that in Fig. 26. The slight
vibrations which still appear are due to a certain
instability in the very delicate instrument
itself and are present on records taken even
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if the wires connected with the subjects are
short-circuited.

Tests show that a trained subject often can
pass from marked tension to relaxation in as
short an interval as one-fifth of a second.

What sort of records are secured from normal
persons not trained to relax? Tests performed on
groups of college students showed that no
student achieved and maintained complete re-
laxation of the arm muscles during the entire
thirty minutes of rest. In a group of six the
students showed approximately complete re-
laxation ranging from twenty to ninety-three
per cent of the time. It is striking that a presum-
ably normal individual, requested to relax com-
pletely, failed to do so for four-fifths of the time,
notwithstanding that conditions were quiet and
comfortable. This student described himself as
at times ‘“high-strung” and “excited”. The
one whose record showed him to be the most
nearly relaxed stated that he had tried to train
himself to relax. The records of the students as a
group, while showing lower voltage than those of
highly nervous patients before training, never-
theless failed to show the approximately com-
plete relaxation seen in the neurotic patients
after they had been trained to relax.

Similar measurements can be taken directly
from the nerves of the patient by inserting the
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fine wire directly into the nerve. This also is a
harmless procedure and requires no anesthetic.
It is now possible, therefore, with the accuracy
of the physical laboratory, directly to secure
records of nerve and muscle states in patients.
The result of the test on a patient can be ex-
pressed in a single number—expressing the mean
voltage for the period.

Since the writing of the paragraphs which
appear above, new instruments have been
developed in the Laboratory for Clinical Physi-
ology with the assistance of the Bell Telephone
Laboratories. They have made it possible, for
the first time in history, to measure electrical
activity in muscles or in nerves without photog-
raphy. Each vertical line (Fig. 27), representing
contraction voltages in muscle, is measured,
summated and averaged over a period of time
such as ten seconds or two minutes, as the
operator chooses. So simple are the devices that
he has but to look at an illuminated dial and
record its movements as they occur at regularly
recurring intervals while the subject in an
adjacent room attempts to relax or engages in
any desired activity. Measurements can be
made simultaneously from several regions of
muscles or nerves as desired. The results, after
correction for constant errors, are readily pre-
sented in graphs, which can be read plainly.
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Nowadays I seldom insert wires directly into
the muscles, the tension of which is to be meas-
ured. Improvements in the circuit have made it
possible to employ surface electrodes instead.
These are discs less than one-half inch in diam-
eter, made of platinum iridium with suitable
attachments so that they can readily be held
against the skin with small strips of scotch tape.
Generally four sets of leads are employed, mak-
ing it possible to secure measurements, for ex-
ample, from selected regions of the arms, the legs,
the lower jaw and the eyes. Concurrent record-
ings from these four regions are made over half-
hour periods, while the patient lies at rest or sits
up either with eyes open or closed. If such record-
ings are made from time to time, say at monthly
intervals, estimate can be made on the patient’s
progress based upon objective findings.

Just as measurements of combustion in the
body (basal metabolism) have added to our
knowledge in another field of medicine, so it is
believed that the methods above described, if ap-
plied by physicians generally, offer a fruitful
source for future advances in the field of med-
icine. It would seem of extreme importance to the
overcoming of nervous and mental disorders that
every effort be made toward the development
and promulgation of these accurate methods to
replace the varieties of speculation now current
in certain fields.
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RELAXING THE MIND

EVEN before the First World War, a French
physician, Dr. Laroussinié, called attention
to the increase of nervous disorders in all coun-
tries. The psychopathic hospitals, public and pri-
vate, were becoming insufficient to satisfy the
demands made on them. He found the cause for
these widespread nervous disorders in the “state
of mind” that characterized the civil population:
in the chasing after immediate wealth and mate-
rial possessions which replaced the patient toil of
our forefathers; in addiction to dances, alcohol
and fast automobiles. These causes combined to
raise new generations lacking in balance and self-
control, impulsive, and dangerous to society and
to the state.

In a high-spirited people, like the American,
ever on the alert toward new developments—
financial, scientific, educational, artistic and social
—we should naturally expect to find many minds
overactive. Such advanced attainments generally
come only after much thinking, and the rich and
varied rewards offered in a lusty growing nation
provide continual stimulation. The difficulties of
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the times and the efforts on all sides to recon-
struct our economic system have, so to speak,
only added fuel to our mental fires. Now we find
ourselves facing an uncertain future which will
require our clearest thinking and our fullest
efforts if our liberties are to survive.

In a period marked by epochal changes, the
life of each individual is necessarily affected.
Adjustments to a more or less altered social order
prove disturbing, adding to the problems which
have to be met and tending toward the increase
of high nerve tension. Under these conditions it
seems safe to assume that almost any active indi-
vidual has at times found himself obsessed by
reflections and worries which he seemed unable
to throw off. This applies to Americans but
doubtless even more to unfortunates abroad.
Various factors in modern life tending to incite
excessive thinking and emotion have been suffi-
ciently mentioned in earlier chapters. We are led
to ask what can be done, if anything, to effect
mental quiet amid all this turmoil.

Something like this question was on the tip of
John Doe’s tongue before he got very far in
learning to relax. He began to recognize that
possibly his bodily complaints such as his vague
pains which he sometimes felt near the heart, the
skipped beat, the discomfort in his abdomen due
to what he called “gas”, might be due to his
muscular tensions and he did not doubt that he
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would feel better in many ways if he really
learned to relax. However, he realized that he
worried too much and he considered this a
trouble of his mind, not his body. At times he
wondered whether he ought to go to work at all
and occasionally he felt like dodging rather than
meeting people. Often he did not seem able to
concentrate as of old and his memory seemed
impaired. More frequently than seemed good for
him, he felt emotionally upset and sometimes
even began to fear that he might pass into a state
of panic.

He had read in many books that mental
troubles commonly arise from failure to express
your emotions. Maybe, he reflected, a fuller emo-
tional expression was what he needed. He did not
see that this would be provided however well he
might learn to relax.

It is no wonder that John Doe had these mis-
givings. All of his life he had been accustomed to
distinguish between his mind and his body. When
he worried, he believed that he did so with his
mind, not with his body. No doubt, he as-
sumed, worry occurred as an act of the brain.
To this extent, worry was something, he re-
flected, that went on in the body but it was
within a particular part of the body, namely: the
skull. What was true of worry, he believed, was
likewise true of his memory and his attention,
his fears and other emotions and especially his
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imagination.He yielded to the belief that mental
activities occur in the mind and when muscles
become tense, this is only a result or expression
of what goes on in the mind. He maintained,
therefore, that while relaxing might do him a lot
of good, it could hardly be expected to take care
of his mental ills. To this he added a further
objection and difficulty. He found that when he
was emotionally upset, he could not relax. From
this he concluded that he lacked the will power
to relax. From this objection he passed on to an-
other, namely:that he could not be expected to re-
lax in the presence of somuch distress unless some-
thing was first done to improve his mental state.
John Doe came by his views honestly. He
inherited them from his forefathers, including
those of the nineteenth century. As he learned to
observe accurately what took place at moments
when he worried, imagined, recalled or engaged
in some other particular mental activity, he
became enlightened. He acquired a new concep-
tion of what actually goes on during moments
of worry and other mental activity. Experience
taught him that the mind was not what he
had believed it to be, following tradition. He
acquired a new working conception and with the
aid of a little explanation, he no longer assumed
that whenever he worried it was an act of his
brain alone. For one thing, he learned that as he
relaxed, he ceased to worry! This surprised him!
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Twenty-five years ago evidence that individ-
uals could be trained to relax to the point of dim-
inution or disappearance of worrying and other
emotional overactivity would doubtless have re-
ceived scant consideration. Most neurologists as
a rule were not interested in the scientific study
of mental processes. We then lived in an era of
nervous medicine (not yet wholly past) which
was skeptical rather than creative and therefore
resistive rather than constructive. Its skepticism,
moreover, was generally founded not on careful
studies showing negative results, but on pseudo-
authoritative dogmatism. Some physicians of the
old school would have said that all instructions
such as given here are mere ““suggestions” to the
patient and that the results are wholly due to his
believing them. According to these physicians,
wiggling a patient’s right toe or giving him a
bread pill would produce the same favorable
result as relaxation and by the same means if
the patient believed it would. They would have
felt certain, without investigation, that lying
down daily for an hour to relax without instruc-
tion would accomplish the same results as
relaxing with instruction, provided that the
patient believed it would.

Their view has not withstood the test of time,
for I have shown that in many cases technical
relaxation can succeed where daily rest alone
has failed. In my tests two of the subjects were
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doctors; one was a doctor’s wife. They stated
that they had rested each afternoon over periods
varying from six months to several years; how-
ever, they agreed that they had not become
relaxed, and to this they attributed their com-
plaints of fatigue, nervousness and insomnia.
Electrical measurements confirmed their views,
revealing that their muscles were continually
contracting over prolonged periods of time, even
while they attempted to relax.

The method of laboratory investigation
teaches us to refrain from jumping at conclu-
sions and makes it readily possible to arrange
conditions from which the effects of ‘““mental
suggestion” can be excluded. Does muscular
relaxation bear any relation to thinking, emotion
and other so-called mental activities?

Investigations bearing on this problem were
begun at the University of Chicago in 1922
and were continued there until 1936. Since then
they have been conducted at my Laboratory for
Clinical Physiology. Clinical records had been
made previously in great detail. For scientific
study it was of course necessary to consider only
very simple types of mental activity, such as
could readily be aroused in the laboratory when
desired. The subjects had been trained to relax,
as well as to report on their subjective experi-
ences from muscular contractions.
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Since the time of Francis Galton (1888) it has
been known that all persons necessarily employ
some images in their various forms of thinking,
emotion and other mental activity. If you imag-
ine a building or any other concrete object, you
will probably see some sort of picture of it; this
picture is relatively clear in some persons but in
others is likely to be fragmentary, vague and
fleeting. Some persons experienced in the scien-
tific examination of their sensations report that
they have few or no such visual images. Again,
if they imagine or recall some sound, whether
noisy or musical, most persons state that they
seem to hear something more or less clear and
perhaps have a vague sensation in the ear.
When you imagine or recall tasting or smelling,
reproductions in kind are likely to occur. Trained
observers have generally agreed also that when
they imagine or recall some muscular act they
have an experience which seems faintly to re-
produce or to resemble what takes place during
the actual performance. Other sensations and
feelings are often reproduced in us in much the
same way. While, according to reports by
experts, individuals differ greatly in the ability
and extent to which they employ these various
types of imagery, it is agreed, as said above,
that everyone makes use of some types of images
whenever he thinks. This point would be ad-
mitted even by certain students who hold that
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at certain significant moments our thinking is
without images.

Accordingly, the subjects in our investigations,
lying on couches under conditions favorable to
relaxation, were at proper moments requested to
imagine or to recall various simple matters and
to describe what takes place at such moments.
No subject was informed as to what the other
reported; yet, following repeated observations,
they practically all agreed that when they saw
pictures in imagination or recollection, they
simultaneously had faint sensations as if their
eye muscles were contracting to look in the
direction of the pictured object. Upon relaxing
the eye muscles completely, they reported that
the visual images subsided or disappeared.
When requested to imagine counting to ten or
to recall the words of a poem or something they
had recently said, most of them stated that they
had sensations in their tongue and lips and throat
as if they were actually speaking aloud, except
that they were much fainter and briefer. Upon
relaxing the tongue, lips and throat muscles
completely, most of them stated that imagining
or recalling the numbers or words was discon-
tinued. Some of the subjects believed that with
relaxation of the organs of speech they still
visualized numbers or words, but they agreed
that sensations from the eye muscles seemed
present at such moments. Following the instruc-
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tion to relax completely the muscles of the eyes
and of speech, all the subjects agreed that mental
activity subsides or disappears. The investi-
gator was careful to avoid suggesting his views
to any subject. It was apparent in each instance
that the observations were firsthand.

While the account given above is admittedly
sketchy and incomplete, it will serve here to give
a general idea of the manner and direction of
our early investigations. Readers interested in a
more precise account will find this in Progressive
Relaxation.

What subjects report about their experiences,
however technically they are trained to observe,
is open to possible test if we have suitably
sensitive instruments that can be appropriately
applied. The possibility of detecting and meas-
uring what takes place in the body at a moment
of mental activity was the incentive that led
to the development of the electrical apparatus
previously described.

Here is an illustration. The subject lies relaxed
upon the couch with eyes closed. He is instructed
to engage in a particular mental activity at the
first click of a telegraph key and to relax any
muscular tensions present at a second signal.
The wires attached to the electrical recording
apparatus are inserted in the muscles that bend
the right arm.
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As previously stated, when a trained subject
is instructed to remain relaxed, the fine wire (the
movements of which are photographically re-
corded) remains quiet, producing an approxi-
mately straight horizontal line on the film.
But when, for instance, the instruction is to
imagine lifting a weight with the right forearm,
the first signal is promptly followed by a series
of long vibrations of the wire, which cease soon
after the signal to relax. However, when the
instruction is, “Imagine lifting with the left
arm” or “Imagine bending the left foot”, no
electrical changes are recorded from the right
arm, and the wire remains quiet as during com-
plete relaxation. It remains quiet during various
other kinds of such critical tests, which are
called control tests.

If the subject has been requested to imagine
striking a nail twice with a hammer in his right
hand, two series of vibrations generally occur
with a short intervening interval of quiet in the
wire. Beautiful registration is secured following
instruction to imagine or recall some rhythmical
act, such as shaking the furnace.

To register what takes place during visual
imagery, the wires leading to the recording
apparatus are inserted in a certain manner under
the skin near the eye muscles. When the eyes
turn in a particular direction, for instance up,
a distinctive pattern is recorded on the photo-
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graph. Upon instructing the subject to imagine
particular visual objects, characteristic patterns
are also recorded in most instances. For example,
the pattern upon imagining the Eiffel Tower is
the same as that for looking up. The conclusion
seems justified that when you see visual pictures
in imagination or recollection your eye muscles
actually contract—however slightly—just as
they do to a larger degree when you actually
see; that is, you actually look in the direction
of the imagined object. Furthermore, just as
you exercise control on what you see by directing
your gaze this way or that, you likewise control
your imagination and course of thinking, at
least with respect to the visual elements.

In certain studies fine wires have been inserted
into the tongue, lips or region of the vocal cords
to test muscles of speech during various types of
thinking. If the subject imagines counting or
recalls the words of a poem or song, a specialized
pattern is in each instance photographically
recorded. Even when he thinks of certain
abstract matters, such as the meaning of the
term infinity, there is evidence in many instances
that his vocal organs move in a slight and
abbreviated manner as if they were actually
saying words. While these investigations are by
no means complete, they already furnish strong
evidence that our mental activities, in addition
to images and perhaps other elements, essentially
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involve what might be called faint and abbrevi-
ated muscular acts. There has been abundant
evidence in these as well as in many other of our
clinical studies that with the relaxation of such
muscular acts, the entire process of thinking
practically ceases for brief intervals.

When a patient worries or engages in other
disturbing mental activities, we may profitably
ask him, if he has been adequately trained to
report, what takes place at such moments. He
states as a rule that he has visual and other
images concerning the matter troubling him and
slight sensations, as from eye-muscle and other
muscle tensions, while he sees and otherwise
represents to himself what the trouble is about.
We have grounds for assuming that such reports
in general probably are substantially true, since
electrical methods have confirmed the presence
of muscular contractions during such mental
activities as have been tested up to date. Ad-
mittedly, however, certainty on these matters
must await the application of electrical tests
specifically to worry and other disturbed states.
During extreme worry, fear or general emotional
upset, the investigator who attaches his wires to
any nerve or muscle will generally find the part
in a varying state of high tension (technically
speaking, marked action potentials can be
detected).

If the reports mentioned are scientifically
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upheld, two ways seem open in clinical practice
toward ridding the patient of worry and other
disturbing mental activity. One is to train him
to relax generally; the other is to train him to
relax specifically the tensions involved in the
particular mental act of worry or other disturb-
ance. In general relaxation a stage is reached
when, as can be noticed, the eyeballs cease
looking, the closed lids appear flabby and free
from winking, the entire region of the lips,
cheeks and jaws seems limp and motionless, and
breathing shows no irregularity. Interrupted
after such an experience, the trained patient
reports that for the time being he was free from
mental disturbance, since all imagery had indeed
ceased. Such reports have been secured from a
number of patients who were not told in advance
what to expect; to some the results came as a sur-
prise, since they had previously failed to see how
relaxing muscles alone could have any bear-
ing upon their mental problems. If it is true
that maintaining general relaxation succeeds
in markedly reducing, perhaps to zero, dis-
turbed mental states, it seems reasonable to
expect that with repetition and practice relief
can be made more nearly permanent. This
attempt has been described by Professor Anton
J. Carlson as the reverse of the method of
habit formation studied by Pavlow and his
associates in Russia. While their work consists
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in forming new habits, here the attempt is to
undo old connections.

The second way to train the patient to free
himself from a particular form of anxiety or
other disturbance requires that he first learn to
observe and report accurately his sensations. He
is then to practice relaxing the muscular tensions
characterizing a disturbed state at the same time
that he goes about his daily affairs. This is, again,
differential relaxation. For example, a person
may find himself continually recalling events in
which he lost financially, thus disturbing his
present efforts to work. If such disturbing reflec-
tions are found to include visual pictures of those
events along with sensations as from eye muscles
tensed to look at the pictures, the instruction is
to relax such tensions while not closing the eyes
and not otherwise ceasing to be active.

We see again the answer to the question, what
have muscle tensions to do with worry, fear and
other states of mind? Tests indicate that when
you imagine or recall or reflect about anything,
you tense muscles somewhere, as if you were
actually looking or speaking or doing something,
but to a much slighter degree. If you relax these
particular tensions, you cease to imagine or recall
or reflect about the matter in question—for in-
stance, a matterof worry Such relaxation maybe ac-
complished no less successfully while you are active
in your daily affairs than while you are lying down.
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COMMON NERVOUS DISORDERS

NERVOUSNESS” varies from time to time and
from person to person like the waves of
the ocean. But forms can be distinguished, and
to these are given special names.

“High nerve tension” or “overactive nerves”
are terms that seem to cover the forms which we
meet most commonly. If you inquire and observe
among your neighbors, you may be amazed to
see how common nervous characteristics are—
how seldom you find families free from them.

One person fails to sleep well; another (or the
same one) is frequently overfatigued; a third
worries almost incessantly; a fourth avoids long
drives for fear of accidents; a fifth is unable to
sit through a motion picture or the opera; a
sixth is too restless to read and study as he
formerly did; a seventh (and there are many
sevenths!) is irritated and quarrelsome at home;
an eighth is oppressed by his business duties and
80 on.

In all of these persons, as previously said, you
can with care observe outward signs of excess
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tension—now in this muscle group, now in that.
This excess tension obviously increases when the
nervous symptoms become acute and commonly
disappears when they subside.

In some of the foregoing examples one symp-
tom or group of symptoms stands out. Perhaps it
is nervousness during speaking: the individual
stammers or stutters. If you inquire in detail, you
find that the difficulties of each sufferer are
somewhat specialized ; each becomes particularly
nervous or tense in saying—or in imagining that
he is saying—certain sounds or in speaking to
certain persons or in meeting particular types of
situations.

Perhaps the outstanding symptom is fear,
either reasonable or unwarranted.

Herbert Spencer maintained that without fear
man could never have advanced beyond primi-
tive states. Anticipation of future difficulties—
however disagreeable—prepares the way to
meet them with success. Thus fear is the great
saver from harm, the great educator.

At a moment of marked fear, if our electrical
recording instrument is suitably attached, cur-
rents are found to run high and frequent in
almost any nerve or muscle. This is what we
have called nervousness. If Spencer was right,
nervousness at times can be very useful.

However, as any reader has witnessed, fears
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may become prolonged and excessive. Then they
constitute a burden on the nervous system and
may lead toward disorders in other systems as
well. There comes a stage in certain cases where
it becomes difficult to say whether the fear
is merely an exaggerated normal state or a
somewhat pathological one. But if the individual
fears that he will jump out of a window when in
high buildings or that he may stab somebody if a
knife lies about, we call the fear definitely
pathological and label it a phobia.

How does the method of relaxation apply to
conditions of fear—normal or abnormal? The
answer can be illustrated by the case history of
an attorney who had amassed a small fortune,
having lived a modern life of rush which involved
protracted hours of attention to business. While
still in his thirties, he complained that in so
doing he had “burnt himself out”—had per-
manently impaired his vitality. Fatigue was fre-
quently present, but most noticeable were fears,
particularly when he was speaking at court or
working in high buildings.

It is not considered sufficient in treating such
a condition through relaxation for the patient
to learn to be relaxed merely when lying down.
Rather, it seems necessary for the patient to
learn to recognize when and where he is tense
during the experience of fear and to relax the
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localities involved. This is differential relaxation.
Accordingly, this patient, after he had learned to
relax very well lying down, as confirmed by
electrical records, was trained to relax while
sitting. His powers of observation were culti-
vated until he became able to report—without
leading questions—what experiences he had at
moments of fear. He said, for example, that when
near a window in a high building he had visual
images of himself jumping out, along with ten-
sions in the eye muscles as in looking toward
the window, but also with tensions in the limbs
as if withdrawing from the window. Assuming
that his observations were substantially correct,
the physician instructed him to relax all such
tensions, including those of withdrawal, at the
moment of fear. At first the patient complained
that his relaxation was not quick enough. During
treatment, without letting him know why, he
was repeatedly instructed to imagine various
objects falling and to report his experiences
each time. On each such occasion he was in-
structed to relax the tensions reported as appar-
ently belonging specifically to each experience
of fear. In the course of months, according to
his reports, he developed on the whole an increas-
ing control of those tensions. He now states—
ten years after concluding the treatment—that
there has been no recurrence of fears.
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It seems important to note that the patient’s
habits of working all day and long into the
evening as a rule were not discontinued even
during the period of treatment. He believes that
he now is able to work more effectively by
relaxing differentially. There is objective evi-
dence that his fears subsided, for, following his
course of treatment, he calmly moved his
business to certain desirable office space located
in the tower of a high building. ,

“Worry” is the complaint perhaps most often
heard by the doctor in the field of nervous
medicine. Can modern science contribute any-
thing toward the solution of the problem of
worry? In the past, most laymen and many
doctors have been inclined to believe that the
only way to remedy worry is to “remove the
cause” and that the cause of worry lies solely
in the difficulties which we meet in life. But
what really 4s the cause? Is it solely in those
difficulties, or is it also in ourselves? Doubtless
the quickest way to effect a cure of a particular
worry is to remedy the matter of concern; for
example, to provide funds for those who worry
about poverty. But too often such provision is
not feasible. Furthermore, certain losses cannot
be remedied at all, for example, the death of a
loved one. And in every life, trying situations
inevitably arise from time to time. We are faced
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with the fact that practically the same kind of
dangers and losses will lead one person to ex-
treme worry and irritability but leave another
relatively calm and self-possessed.

Granted that worry is a subjective state which
is incited but not wholly caused by wvarious
matters which arise in the lives of everyone,
what can be done about it? In many, worrying
becomes a habit; reassurance and argument
commonly seem of little avail; the more the talk,
the more, at least in some cases, does the worry
seem to recur. Most persons tend to review
the troublesome matter again and again in an
effort to find a solution, even if only the imagina-
tive one, “It might have been different!” To
escape such thoughts, resort often is made
to change of scene, to distracting occupation, to
exercise and baths, perchance to drink or to
sedative drugs; but most commonly the problems
of the worrisome individual are not solved. If
fortune favors or if time heals the wound, a new
source of distress soon appears on the horizon—
to be followed by another and another. The
worrying tendency persists and ever finds some-
thing new to feed upon.

The physician of today must prepare himself
to deal with the problem of worry. Many persons
successfully engaged in wuseful occupations find
themselves in meed of treatment. It is extremely
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doubtful that methods of reassuring or of dis-
tracting them are sufficiently effective.

In training nervous persons to relax, the
patients are directed, as previously indicated, in
methods of observing what they do subjectively
when they worry. They note tensions of which,
as they assert, they have been previously uncon-
scious. As illustrated above, many patients,
previously trained to observe, report that when
they engage in worry, they picture something
—however vaguely and briefly—connected with
the matter of worry and at that moment have
tensions as in looking at what they have pic-
tured; or they say something about it to them-
selves or to others and at that moment have
tensions in the speech muscles. So, if they
have lost money, they may for a time tend to
review pictorially the events connected with
their making the investment and an observer
may possibly note eye movements and persistent
frowning.

Treatment is to be directed toward the
voluntary, but also the habitual relaxation
of tensions specifically accompanying the worry-
ing. That is, if you are such a worrier, you
are to learn to relax the eyes so as not to review
visual impressions of the events connected with
your making the investment. There is some
clinical evidence that this can be done to a
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moderate extent without your closing your eyes,
even while you continue to engage in daily
affairs. When instructed to relax such tensions,
trained observers report that the process of
worry ceases for the moment at least. Such
reports are secured even when the physician
takes every precaution to avoid hinting that a
therapeutic effect will be accomplished. In
many instances, in fact, patients apparently
do not understand clearly what the method is
all about until the cessation of worry dawns upon
them at least partially a fait accompli.
Observation on worried patients suggests that
their moments of concern involve particularly
often the knitting of the brows, although
this tension occurs commonly in most persons
when they are thinking actively or facing
relatively bright light. It may be of interest for
you to note how often this tension occurs in per-
sons you meet. Darwin considered tension in this
region significant, noting that the animal which
frowns or contracts his brows is meeting diffi-
culty. Under this assumption, if a worrisome
patient reports or seems to show such tension
more or less habitually, he is drilled particularly
in relaxing this region. If you are such a person,
you are to practice relaxing the brow, as in-
structed in Chapters VII and VIII. These meth-
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ods obviously apply no less if worry occurs to a
pathological extent.

We are sometimes told that the only way to
find out why a person is melancholic or has
certain fears, habits of worry or other emotional
symptoms is to search his past for psychic
causes. Such assumptions are not part of the
approach described in this volume. Rather our
method is to observe what the patient is doing
muscularly at the moment when his melan-
choly, fear, worry or other mental symptoms
are present, and if we can identify particular
patterns of contraction, however slight, we
proceed as best we can to eliminate them. If
successful in this elimination, as judged by
objective standards, we find that the symptoms
tend to disappear.

If you are a worrier or are slightly inclined
to “the blues”, there probably are many issues
which concern you needlessly, perhaps producing
sleeplessness for many hours into the night. It
may seem to you that you must find the answer
to some problem in hand or that somehow you
must overcome a certain source of irritation.
Perhaps the issue is:

“To be or not to be—
That is the question!”
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The best way that I know to handle morbid states
of worry is to keep in mind the distinction between
the issue and the attitude. You must observe that at
such moments your attitude is overtense. If you
relax the excess tension present in various
muscle groups, you attain a quietude of de-
meanor, and you are likely to report a lessened
interest in the issue. Questions that seemed
fundamental, crying for an answer, may still
appeal to your intellect but no longer affect
your emotions so intensely. With habits of
advancing relaxation, you tend to become able
to adjust yourself to the living conditions
you meet, perhaps not approving those con-
ditions, but nevertheless not permitting them
to render you overemotional and unfit. I find,
however, that the learner needs to be reminded
over and over again, when he becomes engrossed
in a troublesome matter, to distinguish between
the issue and the attitude.

Enough has been said to illustrate the impor-
tance of studying nerve currents in the nervous
disorders, particularly if reports are secured from
subjects trained to observe their tensions and
to relax. These methods can be applied not alone
to conditions previously mentioned in this
chapter but also to other forms of nervous dis-
order, including undue exaltation and depression.

On the side of treatment, the results already
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secured in various disorders by progressive
relaxation seem to warrant an extension of the
method and of the underlying research. Except
in acute cases of nervousness, the results are
obtained slowly and are therefore not spectacu-
lar. But since they depend upon habits gradually
and firmly acquired by the patient, it is not
surprising that the improvement attained should
have notably endured over a term of years. Most
of what has been said in the present chapter
arises from observations and interpretations in
clinical practice. This is suggestive and impor-
tant, but not yet a science; laboratory investiga-
tions are being conducted on an extensive scale.
Available methods now supply objective indi-
cations of the patient’s progress, since objective
confirmation is better than mere opinion of the
patient or physician.
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THE QUEST FOR SLEEP

IN many intimate circles a close second to
the topic of operations is how to get to
sleep at night. One person counts sheep but
complains that he lies awake trying to get the
last one over the fence. Another drinks warm
milk or a certain well-advertised drink, but
finds his thirst rather than his need for sleep
assuaged. A third lies awake thinking of the
day’s affairs, unable to shut off his energies. A
fourth reads far into the night but finds Morpheus
ever more fickle. A fifth tries golf or some other
sport and perhaps exults that he has solved the
problem until a series of unsuccessful nights
leads him to begin his quest anew. A sixth goes
off on a vacation and perhaps sleeps very well
until soon after his return to daily duties, when
his troubles set in again.

Some relate that no sooner do their heads
touch the pillow than their thoughts begin a
ceaseless flow; others that they fall asleep readily
but within a few hours are again awake. Another
asserts that he sleeps the night through, but in
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the morning his fatigue and the disarranged bed
show that he has turned and tossed incessantly.
A few come to dread the night, and many
fear incapacity through fatigue.

Few dwellers in larger communities follow the
maxim “early to bed and early to rise”. What
with electric lighting, automobiles, motion pic-
tures, radios and other innovations, life after
dark has become so attractive that most of the
evening hours up to midnight are commonly
occupied by some form of amusement—if only
talking things over with friends and neighbors.

Various factors can “stir up”’ the nerves, lead-
ing away from restful sleep. Aside from the over-
stimulation of modern living, yet interwoven
therewith, are the cares and anxieties that
beset us—and often the “pangs of conscience”.
Shakespeare has made us familiar with these
in his “Uneasy lies the head that wears a crown”
and “Macbeth hath murdered sleep”. Although
the Elizabethans did not play bridge into the
early hours, interrupting normal habits of rest,
or go to the “movies” until their emotions were
aroused sufficiently to drive off sleep, doubtless
many of them found sources of overstimulation
sufficient unto their day. Some might have
sought this in conversation, exciting or unduly
prolonged; others might have read into the
wee hours of the night, until their eyes were
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filled with images as are ours after like excess.
They must have suffered as we do from certain
injuries, diseases and disorders of overstimulat-
ing character, leading to pain and distress and,
accordingly, through increased nerve and muscle
tension, to insomnia. Even the “common cold”
can sometimes keep us awake. Sound sleep is also
unlikely if one has an itching skin disorder.

If we list other factors tending to disturb
sleep, we should not ignore coffee and tea,
which may have this effect on persons susceptible
to the influence of caffeine. Fatigue can be so
severe, however, as to be painful (for instance, in
the legs after prolonged standing), and the pain
may hinder the onset of sleep. Under these condi-
tions, according to my clinical experience, a
cup of coffee or tea may abolish the distress and
lead to restful sleep.

Hunger pangs are not conducive to sleep. This
tendency is useful, for the pangs lead the
hungry animal to seek food before he becomes
too weak. However, unless severe, the pangs
may disappear for the time being if the indi-
vidual rests successfully.

Many persons complain that they cannot
sleep when it is too hot or when the atmosphere
is stuffy. Residents in torrid climes, however,
generally succeed in sleeping each night, while
many animals seek caves as a favorite place for
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rest, regardless of fresh air. Evidently the
complainers mentioned do not know how to
adapt themselves to their environment. Noises
are the bane of the existence of many poor
sleepers. In consequence, they often insist on
extremely quiet locations for their beds and go to
various extremes to avoid disturbance. Their
very efforts to improve their state, as we shall
see later, create a vicious circle, resulting in
insomnia. Similar results are seen in those who
wear dark cloths to cover the eyes during rest.

It is certain that sleep is a habit very easily
disturbed in those who are given to much
intellectual work or reflection. Whatever inter-
rupts sleep one night may lead to a period of
awakening on the following night, often approxi-
mately at the same time.

Exercise in moderation promotes sleep in a
healthy manner, because fatigue products are
formed, which lead to the natural consequence.
Possibly for invalids massage may act as a
substitute. Other measures, such as the taking of
warm milk regardless of appetite, prolonged
immersion in a warm bath or the use of alcoholic
beverages, may promote the onset of sleep on a
particular occasion in some individuals, but
they are approaches to the problem of insomnia
from the wrong angle. This is true also of such
devices as going to bed after a bath but leaving
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the skin somewhat damp, or throwing off the
bedclothes to cool off and then pulling them up
to become gradually warm once more in an
effort to aid relaxation. Such practices tend
to become fetishes and in some persons promote
the development of neurotic attitudes toward
sleep in place of the natural indifference that
develops with cultivated relaxation. In a word,
they encourage habits of reflection about sleep,
while on any particular occasion they owe what-
ever degree of success they attain more often
to suggestive conditioning than to normal habits
of going to rest.

In a book on sleep by the present author, an
imaginary doctor, described by the critics as a
“fussy, fictional character”, is asked by his pa-
tient, “What prevents sleep ?”

“What prevents sleep?”’ he repeats impres-
sively. “The answer is very simple”, with a
sidelong glance and, pointing with the stem
of his pipe, “You!”

“There you are, lying on your bed at night,
fidgeting and fuming and fretting that you
can’t go to sleep. Doubled-up postures, holding
down the bed, disordered bedclothes! Why can’t
you sleep ? Precisely because you fidget and fume
and fret, either about your loss of sleep or
about some other matters, most often some

trouble, real or imaginary. It becomes a vicious
186



THE QUEST FOR SLEEP

circle: your fidgets turn aside sleep and your
insomnia leads to more fidgets until the more
you think about your insomnia and your other
troubles, the more you lose sleep. What is the
answer ? That’s what I’m going to try to tell you.
But first I want you to understand more fully
just why you lose sleep.

“You say that you can’t sleep; you believe
that you can’t sleep. But can you prove it?
Not at all! The most you can prove is that until
a certain moment on any night, you did not
fall asleep. In spite of repeated attempts, you
failed. What do you mean by ‘can’t’? If you
push against a brick wall with all your weight,
you are right in saying, ‘I can’t push it down’.
Your proof would be that the wall is solid and
heavy, out of all proportion to your strength;
but in the same sense you would not be able to
prove that you could not sleep. If these newer
views are correct, the reason that you fail to
sleep is because some of your muscles are tense
when they should not be; and who is responsible
for this tensing? Your grandmother, whose
features you inherit? Your boss, because he
scolded you this morning? No! You are responsi-
ble! You are the person doing it!

“Perhaps you feel like saying that when you
are tense, you just can’t help it. That is what is
called a ‘good alibi’! If you want to continue to
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be tense and need an excuse to do so, all I can
say is that your excuses are excellent.

“Instead of making excuses, consider the
facts. There you lie, failing to sleep, because
you are repeatedly shifting or moving about in
order to become more comfortable. It is certain
that, if your nerves and muscles are intact,
when you move an arm in order to change
something in bed, you have the ability not to do
1t. I do not mean that you should restrain your-
self from doing it, for this commonly means
that you hold yourself quiet, which is being
tense, not relaxed. I mean that if you have the
ability to bend your arm, you normally have
the ability not to. Ipso facto, as the lawyers say.
The fact is that when you move about in bed,
seeking comfort, it is you doing so; nothing
compels you. You are led to do it by your own
desires and habits; that is all.

“Your mistake is that you are ever trying to
become a little more comfortable or to avoid
discomfort”,

“That is natural”, you reply.

“But I am reminded of the lesson of Jesus—
the paradox that only by sacrificing your life
can you save it. Only by sacrificing your com-
fort for the moment, when you lie awake—
relaxing in the face of discomfort, can you
eventually become comfortable and go to sleep.
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It is your persistent effort to better yourself that
results in failure; your effort is tension.

“You are much the same in your daily living.
All day long you are on a tension to meet your
appointments, to make a good impression or
to convince your customers. This is your effort
to better your state, to make yourself more
comfortable in life. You have the habit of being
tense in one or another set of muscles or nerves
all day long, as part of your life plan for accom-
plishment. You fail to relax for even one moment
of the day. I say to you that you would stand a
better chance to accomplish all your purposes
and with greater ease if you would leave out
some of this continual straining. Learn to be a
little more relaxed, instead.”?

1 JacossoN, Epmunpo, M.D., You Can Slecp Well, pp. 40-43,
Whittlesey House (McGraw-Hill Book Company, Inc.), New York

1938.
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Chapter X1V

SOLVING THE ‘‘MYSTERY’’ OF SLEEP

IF what has previously been said is true, the
basis for insomnia inevitably has been laid in
our habits of overtense living. When a physical
object goes very fast, we say that it has momen-
tum, and if the object is heavy we do not expect
a mere touch to slow it down. In the same way,
when a human being habitually speeds the
responses of very many different nerves and
muscles and keeps up this rate with only occa-
sional moderate remissions, hour after hour dur-
ing the day, we should naturally expect some-
thing of this speed to continue in his tissues long
into the night.

The question of how to shut off our energies at
night had been largely neglected when, in 1908,
I turned to the subject of relaxation, including
sleep. The textbook in physiology then, and
until recently, most in vogue in certain medical
schools taught that little was known about sleep
and advocated the theory that it depended upon
conditions of blood pressure.

This and certain other views on sleep current
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at that time did not seem supported by the
results of my early studies. In 1910 my colleagues
and I were testing how strong odor sensations
appear to subjects under certain conditions.
Upon carefully watching the subjects while they
paid attention to the source of smell, we found
that they engaged in certain tensions. Obviously,
various muscles were contracting as they leaned
forward, looked at the source of odor, frowned,
wrinkled their foreheads, breathed in the odors
jerkily and often spoke unnecessarily. Accord-
ingly, without telling them why, I requested
them to “abandon all effort” and I instructed
them somewhat in relaxing the observed ten-
sions, so that they might smell and pass judg-
ment with a minimum of exertion. Under
these conditions, the subjects evidently at times
were on the verge of sleep. One subject repeat-
edly fell asleep whenever he became sufficiently
relaxed. It was a pretty clear demonstration
that when a person relaxes far enough, sleep
automatically ensues.!

A certain personal experience in 1908 also gave
opportunity for observation. At that time,
like many other students who always carry their
work with them, I had a nightly insomnia
which persisted for hours. Mental activity

1 This study was published in 1911 from the Psychological Labora-
tory at Cornpell University.
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continued regardless of the need of rest. Upon
seeking to discover what it was physiologically
that seemed to keep me awake, I found that
I could always identify what felt like muscular
tensions somewhere in the body and that when
these were eliminated by relaxation, sleep took
place. Their elimination was not always a rapid
process, particularly at first. But as I studied
the muscle tensions further, I noted that sub-
jectively I seemed responsible for them and
therefore apparently could undo them. This
evidently depended upon my carrying relaxation
sufficiently far. These personal experiences,
while having in no sense the character of scien-
tific evidence, have proved of service in the
selection of experiments and in the training of
subjects and patients.

What we have now come to know about sleep,
thanks to the interesting contributions of many
students of special problems both here and
abroad, would seem to be entirely in harmony
with these early views that sleep is essentially
a condition of generally reduced activity. When
you go to sleep, you usually select a locality
relatively removed from sources that would
stimulate your eyes, ears and other organs.
Under such favorable conditions you lie down
and let your muscles relax. As you fall asleep,
your breathing becomes more regular, and the
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breathing out is relatively prolonged in time.
Your pulse tends to become slower, your heart
beats less forcefully while your blood pressure
falls considerably, perhaps reaching a minimum
in one to four hours. Probably some increase in
blood goes to your brain. That your tissues
become generally less active is seen from the
fact that if the breath you exhale is tested you
are found to be using less oxygen and giving off
more carbon dioxide than when awake. Although
Professor Carlson has found that the empty
stomach continues its contractions undiminished
during sleep, other investigators (studying one
subject) have found that after the first hour
less juice is secreted by the stomach. Among
the chemical increases reported to occur during
sleep, especially during the first hour, are those
of phosphates and of salt (sodium chloride)
in the blood and of carbon dioxide tension
in the air within the lungs (alveolar air); but
the blood is said to be thinner and marked
by a decrease of protein. It has also been said
that acid characters in the blood increase during
sleep. Some investigators have found an increase
in the electrical resistance of the skin in certain
regions during sleep, but not all investigators
have confirmed this result.

As far back as 1887 W. P. Lombard tapped the
tendon under the kneecap and noted that the
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kick is decreased during sleep. Some later investi-
gators observed no kick at all during sleep,
while others, including W. W. Tuttle, found
none during deep sleep, but registered slight
kicks during light sleep. Our own results agree
with those of Tuttle. If sleep is deep, the knee-
jerk, like certain other deep reflexes, cannot be
aroused, but if it is light and restless the kick or
other reflex response may be more or less vigor-
ous. Accordingly, since Professor Anton J. Carl-
son and I found the knee-jerk greatly diminished
or absent in subjects relaxed to the greatest pos-
sible extent, although still awake, we concluded
that by voluntary relaxation while still awake
one may attain a degree of nerve-muscle tension
lower than that of light sleep.

Various workers have reported that if you
lightly scratch the sole of the foot toward the
great toe of the sleeper, the toe bends upward,
while the other toes tend to bend downward
and to spread out. This response (called the
Babinski test) is a well-known test used to
determine whether the brain and other nerve
paths above the spinal cord are working. During
extreme relaxation, whether the subject is awake
or asleep, this test perhaps does not apply,
because then the toes commonly show no
motion at all.

That sleep involves general muscular relaxa-
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tion was clearly stated in 1913 by Henri Piéron, a
noted French investigator. He believed, however,
that a person does not fall asleep because of
relaxation but because of a certain chemical
substance appearing in the blood following
bodily activities, especially fatigue. My own
observations had previously brought out the
importance of relaxation in the onset and
maintenance of sleep. In 1918 and subsequent
years I often observed patients under treatment
(or subjects during experiments) falling asleep as
they became relaxed.

These individuals were trained to observe
sensations from muscle tensions as described in
Chapter VII. Such sensations are sometimes
called “proprioceptive sensations’’—although
this term includes also the sensations from the
skin, tendons, internal organs and other parts,
which indicate to you the states of your body.
We found that proprioceptive sensations are
characteristic of wakefulness and that when
they are diminished during progressive or sudden
relaxation, sleep sets in. We do not know, in fact,
that sensations from active muscles interfere
more with the onset of sleep than do other
sensations, such as those from touch and pressure
of bedclothes, for these also are increased during
muscular contractions, owing to movements of
the skin and perhaps to other factors.
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During more recent years this doctrine that
the onset and maintenance of sleep depend
particularly on the reduction of proprioceptive
sensations has been advocated by N. Kleitman,
H. M. Johnson and other investigators. Apart
from doctrine, the facts seem to be that as
relaxation advances, sensory as well as motor
nerve impulses diminish and that at some point
sleep sets in.

That this does not necessarily depend upon
fatigue has been frequently illustrated in my
various studies. (We have been handicapped in
attempting to make statements about fatigue
because until recently we have had no con-
venient objective measure of it.) Patients being
trained to relax for neurotic conditions other
than sleeplessness, who therefore have received
no suggestions concerning sleep, have usually
fallen asleep during periods of general relaxa-
tion, regardless of the presence or absence of
fatigue. Frequently such occurrences have been
noted while the subject was connected with the
electrical recording apparatus.

Here is an illustration of the connection
between relaxation and sleep. A trained subject
lies on a couch. His blood pressure is being taken
at frequent intervals from his left arm, while
his right arm is connected to wires leading to the
recording system. For ten minutes during this
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experiment he is requested to clench his right
fist continuously. That he is doing so can be
readily confirmed upon watching the shadow
of the recording instrument wire, which vibrates
violently as long as the fist is being clenched.
But in spite cf the instruction, moments occur
when somewhat suddenly the wire becomes
quiet, showing that the subject quickly relaxes
the muscles of his hand; at such moments he
snores. Again, if the operator suddenly hears
snoring as he looks upon the photographic
screen, he sees the wire become quiet. Thereupon,
when the operator tells the subject to resume
clenching his fist the wire again vibrates, and the
snoring ceases. Although we thus have a means
of determining precisely the instant when the
subject becomes completely relaxed, we have no
such means of determining the precise onset of
sleep, because the signs of sleep do not distin-
guish it sharply from general relaxation.

The onset of sleep, then, can be very abrupt.
It is commonly effected, according to my
clinical observations, at the moment when the
eyes and the speech apparatus relax (approxi-
mately) completely. The complete relaxation in
these particular parts need not be prolonged, I
believe, for more than a brief interval; my
conjecture is for not more than half a minute.
When some subjects fall asleep, the recording
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wire continues to show relaxation. In others,
after an interval of quiet it soon shows series
of marked vibrations. If at such an instant the
subject is awakened by the operator, he reports
having been dreaming.

Our findings, then, suggest the correctness
of the view generally prevalent that the deepest
sleep (the most relaxed sleep) is free or relatively
free from dreaming.

Restless sleep is generally considered to be not
so refreshing as sleep free from frequent move-
ments. Fifteen thousand measurements were
taken on eleven subjects lying in beds, wherein
certain movements could be recorded. The
investigator, Dr. H. M. Johnson, found that
during eight hours’ sleep at night the average
period free from such recorded movements was
but eleven and one-half minutes. Such results,
however, do not mean that his subjects were
relaxed during the intervals between the move-
ments recorded; for the apparatus was not
sufficiently sensitive to measure the slighter
forms of muscular rigidity and motion.

According to the same psychologist, healthy
sleepers shift from one gross bodily position
to another between twenty and forty-five times
in the course of a typical night of eight hours.
Each of these stirs is separated from its nearest
neighbor by at least two and a half minutes.
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He concluded that such “sleep motility” is
normal and serves a useful purpose. His con-
clusion that moving about is desirable in sleep
runs counter to common experience. While
shifting may satisfy a need of the moment, I
have found every indication and suggestion that
the quieter the sleeper, the better his rest.
Individuals trained to relax can be observed
or measured during restful sleep, revealing that
movements of the type observed by Johnson
are infrequent or altogether absent over ex-
tended periods of time.

While sleep can be defined in terms of relaxa-
tion, there are various measures to bring on this
state aside from those discussed previously.
No more brilliant example can be cited than one
shown in a moving-picture demonstration before
a world congress of physiologists in Boston in
the early thirties. Professor L. Hess, a Swiss
scientist, showed a number of cats which had
undergone operations in which he had inserted
and securely fastened fine wires leading through
the skull to certain tiny regions in the brain:
the gray matter near the intermediate mass and
near the head end of the aqueduct which con-
nects the brain cavities. Following the opera-
tions the cats had recovered fully and seemed
normal in every way. When he connected the
wires protruding from the skull with a source
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of faint electric current, he could stimulate the
particular regions mentioned. Thereupon each
cat would quickly find itself a comfortable place
and go off to sleep. If he stimulated these regions
with a strong current, the cat, while in the act of
walking off somewhere, would appear to be
suddenly deterred from further action, often
falling down at once, as if literally thrown into
sleep.

When you see or hear or have other sensations,
Hess concluded, you are kept awake; but in his
experiments and in various ways under normal
conditions, the lines leading up to the brain
can be interrupted, whereupon incoming mes-
sages dwindle or cease, and so you sleep.

If you wish to know more about other dis-
coveries and views concerning sleep, read the
last chapters in my book You Can Sleep Well.



Chapter XV

HOW TO SLEEP WELL

WHEN you lie down and close your eyes, your
muscles tend to relax and yocu are (or
should be) on the road toward sleep. So much
has long been evident to students of the subject,
but they have not known what makes you
arrive at your destination. Investigations in this
clinic have led to definite conclusions on this
matter, as follows: A certain level of nervous-
muscular relaxation needs to prevail generally
over your entire system, if sleep is to take hold.
This level probably varies within certain limits
from person to person and from time to time
even in the same person. As stated previously,
certain agencies tend to raise the level of tension
present; for example, in most persons caffeine
in sufficient dosage will do so. Other agencies,
such as barbiturates, tend to lower the tension
level. Fatigue products, following exercise in
moderation, doubtless lower this level in a more
natural, healthful manner.

When the muscles of the eyes and of speech
relax sufficiently over a period of perhaps thirty
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seconds, you are asleep. Note carefully the
wording of the last sentence. Nothing was said
to the effect that such relaxation leads to sleep
or that it causes sleep, nor was anything said
about the state of the brain when sleep begins.
To clarify the subject, compare it with eating.
We might correctly say that when food is in
your mouth and saliva flows, while you chew
and swallow, you are eating. This is a statement
of fact, although no mention was made about
those conditions leading you to eat or causing
you to eat, and nothing was said about the brain,
either, although certain portions of white and
gray matter must act in precise ways in order
for you to eat. In brief, certain conditions in
the mouth, as mentioned, characterize the act of
eating. Likewise, according to our interpretation,
relaxation of the eyes and speech, if attained
in appropriate measure for a certain brief time,
constitute the fact of being asleep. If they are
relaxed in this way, you are asleep; if not, you
are awake. While other features are essential to
sleep, the ones mentioned appear to be pivotal.

In severe fatigue the level of tension present
when sleep begins evidently can be very high;
for in this way we can explain how soldiers on
the march, nearing exhaustion, may go to
sleep yet continue walking. The monotony
of the march apparently favors this phenomenon.
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Many persons have fallen asleep while driving
a car over long stretches. I have done so more
than once on a clear country road at night,
notwithstanding the tensions in my leg engaged
with the accelerator pedal, those in my arms
engaged with steering and those in my neck
upholding my head. This illustrates that sleep
can come on even in the presence of a certain
degree and spread of tension, but such tension
must be relatively unvarying, and there must
be monotony. What prevents slumber and keeps
us awake is quick changes; we can go to sleep
(if fatigue products are sufficient) even under
conditions of tension, provided that there is
no sudden variation, arising from stimuli either
outside or inside us, including our own muscles.

Accordingly, you can fall asleep (1) if suffi-
ciently relaxed or (2) even if tense in certain
respects, provided that the tensions are main-
tained steadily. Sleep setting in under tension,
I believe, is generally marked by observable
movements and fidgets of the sleeper and by
dreams; the sleeper also reports later that
the sleep has not been completely restful.
In “tense” sleep (so to call it) a freely hanging
leg kicks vigorously when tapped with a hammer
on the tendon below the patella, but in relaxed
sleep the kick is slighter or absent altogether.
As you fall asleep, if you have been tense in the
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preceding hours you may jump or jerk all over
your body or in some part of it. This is the sleep
start. You should ignore it and relax again to
sleep; evidently you have been relaxing well just
before it occurred, though poorly during the
preceeding minutes or hours. Accordingly, the
sleep start does not occur at night if you have
been fairly relaxed during the previous hours of
the day.

In clinical experience, restless sleep follows
a variety of conditions, such as continual
mental activity during the day, particularly if
this involved effort or excitement and if it was
prolonged up to the moment of retiring; various
sorts of emotional excitement, pleasant or un-
pleasant; overfatigue; fever; the presence of pain
or other distress, including excessive warmth or
cold; unaccustomed sudden or intermittent
sensory disturbances, such as noises; coffee and
certain other stimulants. Relaxed sleep is favored
by whatever factors tend to promote differential
relaxation during the day’s activities as well
as by a moderate amount of exercise. Clinical
experience also commonly ascribes a certain
measure of relaxing effect to prolonged tepid
baths before retiring, moderate general massage
and light but sufficient diet. Some physicians
employ sedative drugs or suggestive methods to
induce sleep. As is well known, these common
measures generally alleviate insomnia but on
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the whole prove insufficient to induce sleep in
difficult cases. They fail to remove effectually
the tensions, which, we submit, commonly under-
lie sleeplessness.

The nervous patient often seems to be hard
to satisfy in his sleeping environment. He makes
many adjustments. Upon lying down he shifts
this way and that, seeking comfort and perhaps
finding it, but generally not for long. Many a
sleepless person, I have observed, changes his
position every few minutes for hours, but the
repeated movements cause continued insomnia.
Individuals of this type commonly live their
daily lives in a similar manner, seldom quite
content with what they have or meet with, ever
striving for some end not quite attained and
keeping active by day as well as by night (at
least in thought) to achieve it. To overcome such
tendencies insofar as they hamper sleep it is
necessary for the individual to realize that he is
not to wait to relax until he first has become
comfortable, but rather is to take any position
that seems fairly comfortable and then to relax
in that position in spite of any subsequent
discomfort.

In treatment by relaxation no additional
means are used to induce sleep; otherwise, when
sleep is achieved, we cannot be certain what has
been responsible. Furthermore, it seems better
to learn to avoid external aids, in the interest of
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self-dependence. Those who have become de-
pendent on sedative drugs take longer to learn
to relax in natural sleep.

Many years ago doctors awoke to the realiza-
tion that they had frequently treated chronic
constipation by means of cathartics and enemas
in vain; indeed in many patients such practices
can be actually held responsible for the develop-
ment of chronic constipation. This is known as
the ‘cathartic habit”. Similarly, chronic in-
somnia can result from taking sedatives habitu-
ally. How this comes about is illustrated by a
patient under treatment. As a test to see whether
it would reduce her blood pressure, she was given
a sizable dose (three grains) of sodium amytal
three times a day, but she was kept in ignorance
of the kind of medicine. Although her pressure
was not reduced even after eight days of medica-
tion, she complained that she was so sleepy that
she rode by her station when on the car and was
generally inefficient. A week after she had
ceased to take the sedative, she volunteered the
information that, strange as it might seem, she
no longer was able to fall alseep by day (when
she rested) as she had prior to the medication.
Here was an instance of insomnia in the making!
The individual who becomes accustomed to aids
in relaxation in the form of sedatives becomes less
able to relax spontanecously.
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Patients who come to the physician can be
separated into two classes: those who have been
sleeping little or restlessly for a relatively short
period such as a few days or weeks or even
months, and those who have so suffered for years.
In medical practice the methods of relaxation, in
a highly abbreviated form, can be useful in
showing an ill person how to rest more quietly
at once, but the results may not be lasting unless
treatment is continued.

In general, insomnia which has been present
for only a brief period will be more likely to
yield to treatment, other things fairly equal, than
insomnia which has existed for many yecars.
Individuals with severe chronic conditions, al-
ways associated with other symptoms of high
nerve tension, are often unreasonable in their
hopes of effecting a cure very promptly. They
fail to understand that what they most require
is a prolonged course in nervous reeducation.
They do not recall that in learning any new skill,
such as playing the piano or speaking a foreign
language, excellence is not expected within a
few weeks or months. While individuals vary
greatly in the speed with which they learn to
relax, a disordered condition such as insomnia
which has lasted for many years commonly does
not yield to treatment in less than one year and
frequently requires a considerably longer time.
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The patient generally notes some improvement
during the first month or two, but in the usual
case upsetting circumstances occur from time to
time, and prolonged treatment is required to
render him more nearly free from relapses.

Program for Sleep

If you have been sleepless and desire to learn
to shut off your energies at night through
relaxation:

Cultivate habits of relaxation at night and during
daily activities as directed in Chapters VII and VIII.

Remember that a tense day is likely to be followed by a
tense night.

Practice lying down for an hour near noon and near
sundown.

Discontinue sedative medicines gradually as soon as
your doctor permits.

Assume a fairly comfortable position, and if discomfort
sets in do not shift repeatedly but relax in spite of
discomfort.

Remember to keep up your daily drill; or you may
lose what gains you have made.

Do not be discouraged by relapses.

Above all, try to develop a complete let go of the mus-
cles of eyes and speech.

Learn to relax to some extent even in the presence of
noises or other disturbances, including moderate distress
and pain.

If you have long-standing insomnia, this book may aid
appreciably, but you probably need personal instruction
by a physician to acquire habits of relaxation.
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Chapter XV1

INDIGESTION AND COLITIS

RADITION has it that when a man is “bilious”

or his digestion upset, he looks sourly
upon the world; that is, his emotional state to
some extent depends upon his digestive organs.
Conversely, it is well known that during a
period of intense fear before a battle diarrhea is
common among soldiers. When a dog sees savory
food, digestive juices begin to flow in his mouth
and stomach (Pavlow, 190z); but when a cat
sees a strange dog, all movements in the cat’s
stomach and intestines cease abruptly (Cannon,
1902).

During nervous or emotional states in man
various parts of his digestive tract are affected,
according to evidence now to be reviewed. When
food leaves the mouth, it passes through a tube
of muscle which promptly contracts just above
the food, thus pushing it down to the stomach.
This tube is called the esophagus, and the upper
portion of it can be contracted at will, as in
swallowing; but it is not possible, simply by
determining to perform such an act, to contract

209



YOU MUST RELAX

the lower portion of it. Under various condi-
tions the muscle of the esophagus contracts
unduly and more or less continuously all along
its course, whereupon the passage of food is
delayed. We call this phenomenon spasm, and
we speak of the “spastic esophagus”.

Mild spasm of this sort is likely to occur when
you are overemotional or agitated. This was true
of two nervous persons who helped us to study
the matter in the laboratory. They learned to
swallow a small deflated balloon attached to a
very thin, hollow rubber tube. When the bal-
loon had descended sufficiently in the esophagus,
it was suspended there by a thread attached to a
tooth. The balloon was then slightly inflated
and the tube was attached to a recording system,
which gave us a written record of the amount
of air that passed into and out of the balloon.
Under these conditions, if the patient was
requested to relax all the muscles of his body
as far as he could control them, air passed into
the balloon, showing that the muscular walls
of the esophagus relaxed also. If, on the other
hand, the patient was requested to engage in
some form of marked mental activity, such as
doing arithmetic, as a rule air promptly left
the balloon, showing increased tension in the
muscular walls of the esophagus. Even a fly
alighting on the nose of a subject was found by
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another, earlier, investigator to-cause increased
tension.

Such evidence supports the view that in
highly nervous or emotional persons we should
expect some measure of spasm of the esophagus
to be frequently present. This expectation has
been substantially confirmed in X-ray studies
which I have made in past years on more than
one hundred such patients. Such a study is
carried out by having the patient take a single
swallow of barium paste, which, as previously
mentioned, is opaque to X-rays and therefore
can be readily identified by the dark shadow it
produces. In the normal students tested, all the
paste passed through the esophagus in about one
minute or less, but in nervous patients there
generally is considerable delay, which in severe
conditions may exceed an hour. Such delay
indicates some degree of spasm.

It is well known that there are many causes
of spasm of the esophagus besides nervous or
emotional states. Among such causes are ulcer of
the stomach, acute appendicitis and other
irritating conditions. A long list of these has
been compiled by a doctor interested chiefly in
organic derangements. Accordingly, before we
conclude that the spasm found in any individual
is due merely to overactive nerves, a careful
examination must be made to determine whether
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the patient is free from any local source of irrita-
tion, such as an inflammation or a tumor. It
is important that the individual who suspects
that he has spasm should consult his physician,
because his discomfort may be caused by an
ulcer or even by cancer.

If nervous overactivity is as widespread as
many believe and if this tends to be reflected
in spasm of the esophagus, we need not be sur-
prised that, according to Dr. Clyde Brooks,
spasm of the esophagus is the most common of all
the ailments of the digestive tract. The symp-
toms vary somewhat and do not always include
difficulty in swallowing to a degree noticeable by
the patient. Most typically, in the moderate or
incipient conditions, which predominate in num-
ber over the severe types and to which our dis-
cussion is limited, the patient mentions a “lump
in the throat” or “choking sensation” or “a
feeling of tightness or pressure” usually some-
where in the front portion of the chest or upper
part of the abdomen, but sometimes passing
to the back. At times there may be a dull ache
or even intense pangs of pain. The sensation is
not generally relieved, except for a brief period,
by the taking of food or by alkaline powders
and not altogether by moving the bowels. Belch-
ing of air may be frequent in such conditions
and usually brings partial temporary relief.
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Sometimes the patient swallows air but does not
know it and does not know how to stop it; there
result distress and a feeling of fullness in the
upper part of the abdomen. The distress gen-
erally does not occur at any particular period
of the day; nevertheless its peculiar character
and location often lead the doctor to suspect
ulcer of the stomach or duodenum, and he must
use great caution to avoid mistakes.

One of the persons who aided in the studies
above mentioned was a nineteen-year-old uni-
versity student. When first seen in January,
1923, he complained of a severe cramping or
burning pain in the upper part of the abdomen,
which had been continuous for hours cach day
during the previous three years. Under the X-ray,
his duodenum did not seem quite normal; there
appeared to be a slight fleck or scar, as if he had
once had an ulcer there. He frequently experi-
enced a feeling of fright which he could not
distinguish from the pain. This appeared par-
ticularly when he was under nervous strain,
such as when he recited in class or when he was
present at large gatherings or in the company
of the other sex. He mentioned also frequent feel-
ings of irritability and difficulty in concentration.

Neither our aims here nor the space available
permit us to give a detailed account of the
condition of this individual or of his progress
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as he learned to relax. This has been done
sufficiently in another place (Progressive Re-
laxation, 1938). But some of the chief points in
his history are interesting to recall. About three
weeks after the onset of his pain, he had lost
ten pounds and had become somewhat weak.
A few months later he was examined by a
competent internist, who, because of a certain
apparent relation of the distress to mealtimes, at
first suspected that the patient had an ulcer of
the duodenum. But after many careful examina-
tions it was decided that probably there was no
active ulcer. Accordingly, a year or so later he
was sent to a neurologist, who talked to him
severely and succeeded in curing him of certain
fears directed toward women; but he was left
with other fears and with the severe pain.

Our studies, made with the aid of the balloon
as well as the X-ray methods, indicated that
when he was fearful and in pain simultaneous
evidences of contraction in the various muscles
of his body could be readily observed. As he
learned to relax these muscles, the symptoms he
complained of seemed to decrease accordingly.
Individual tests by the balloon and X-ray
methods revealed that during a period of pain
and distress, accompanied, as said above, by
visible muscle tensions, the instruction to relax
those tensions was followed by a prompt or
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gradually progressive relaxation of the esopha-
gus, with relief from distress as long as the
relaxation was maintained. The period of treat-
ment required was unusually long, but in
approximately two years, he stated that he was
usually free from pain. Since then, when relapses
have occurred, they have appeared to the
patient as well as to the physician to be due to
failure to keep up his practice and to apply
what he learned. While on the whole he has made
headway against his earlier habits of overactive
nerves and while he has become better balanced
ecmotionally, he has had to contend with a
singularly sensitive digestive tract and some
years ago suffered from a hemorrhage, pre-
sumably from the duodenum. Under these condi-
tions it became necessary to supplement the
treatment with nonirritating diet and medica-
tion. Since he complained that whenever pain
recurred he noticed that he had been in a tense
state previously, it has seemed best to continue
to coach him in advanced techniques of relaxa-
tion. As a rule he generally appears more relaxed.

Our studies, then, support the view that the
esophagus is active in emotional states and
that it is part of the mechanism involved in
your adjustment to your daily affairs. When
you meet difficulties, and particularly if you are
seldom free from them, the esophagus varies in
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its tensions from moment to moment, but on the
whole an increase in tension is characteristic;
and so we may say that the esophagus is fre-
quently somewhat spastic. The symptoms may
be slight, or they may trouble you to such an
extent that you consult a doctor. The evidence
suggests that the symptoms from the esophagus
depend for their presence upon tensions in the
outer, or skeletal, muscles and can be controlled
if the individual learns to relax these muscles.
The methods for this relaxation have already
been given in earlier chapters. It should be
emphasized that a mere superficial carrying out
of such directions should not be expected to
effect such control if marked pain is present.
In any event persons with painful conditions
should be in charge of their physician.

Much of what has been said concerning the
esophagus would seem to apply also to the large
intestine or colon. This organ, like the esophagus
and other sections of the digestive tract, is a
hollow, tubelike structure, the walls of which
in a healthy person are composed mostly of
muscle. Although variations in chronic over-
tenseness or spasticity in the esophagus doubt-
less are not always accompanied by similar
variations in the colon, it has seemed in my
experience to be generally true that the person
with a more or less spastic colon has also a
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tendency toward spastic esophagus and vice
versa. We are led to suspect that constipation,
so prevalent in this country and in so many cases
associated with spastic colon, is due in large
measure to the overactive nervous lives we lead.

When the doctor tells you that you have “co-
litis” but that he has failed to find any bacteria
or amoeba or any inflammation or other local
irritation, he is likely to add that he believes
that your bowel symptoms are due to your
nervous tendencies. Perhaps there have been
frequent bowel movements or diarrhea, with
air passing often by rectum; or perhaps there
have been thin, firm stools shaped like ribbons
or like cigarettes. Inspection from time to
time may disclose mucus, whereupon the condi-
tion is termed ““ mucous colitis”’. Abdominal pain
in many instances is severe and cramplike before
the bowels move and at other times. The
distress as well as the diarrhea or constipation
may become particularly marked on divers
occasions such as after partaking of certain foods
which seem to disagree with you or after unusual
physical exertion or after contracting a cold,
but they are particularly characteristic following
periods of nervous and mental strain. Under the
X-ray, if a meal including barium has been taken
eight to twenty hours previously, the colon is
seen irregularly narrowed in its various parts,
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sometimes almost to the point of being com-
pletely closed. In chronic cases of long standing a
certain smooth and distended appearance of the
colon suggests to the experienced eye that the
intestinal muscle has become somewhat reduced
and atrophied, presumably due to years of
spasticity. :

In chronic nervous colltls correct diagnosis is
particularly important because of the danger of
unnecessary operations. This danger arises be-
cause in this condition tenderness in the region
of the appendix or gall-bladder is often found
and can be mistaken for inflammation requiring
surgery. Rollin T. Woodyatt (1927) cites such a
case, in which an operation was almost performed
after a severe colonic spasm was revealed by the
Roentgen ray. Fortunately, later films proved
negative, and the operation was avoided. But
when tenderness is found near the gall-bladder
or the appendix or both, as often occurs in this
common malady, who can say how many futile
operations are performed for this condition each
year! My own experience, as previously said,
suggests that there are many. Evartf Graham
in his surgical address at the opening of the
Medical School of the University of Chicago
also warned against this erroi.

An interesting illustration may be briefly re-
counted, again referring to Progressive Relaxa-
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tion for details. Mrs. E. T., fifty-eight years old,
a member of a notable Irish family, complained
in January, 1922, that for the past thirty years
she had been subject to attacks of mucous colitis.
They had increased in frequency until now they
had appeared two or three times a month. They
were increasing in severity also, for pain had been
marked during the last four years all over the
abdomen, sometimes shooting down the thighs,
sometimes passing with a burning sensation up
under the sternum. These attacks generally
lasted for about two days, and the pain could be
relieved only by an electric pad and by a dose of
baking soda. Cramping abdominal pain occurred
with any bowel movement, and distress in the
upper part of the abdomen appeared usually
within five to ten minutes after eating or drink-
ing. This pain generally disappeared spon-
taneously an hour or two after cating. At times
she was constipated and often weak, she said,
and unable to engage in normal activities.

The cexamining hand found the colon firm
along its entire course and tender particularly
near the regions of the gall-bladder and the
appendix. In the X-ray film a highly spastic
colon was revealed, so narrowed near the spleen
that it appeared like a stricture. This was no
cancer, for the colon filled out when an enema
containing barium was given. Although previous
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treatment through restriction of diet and the
use of various medicines had failed to effect
lasting improvement, for several months I also
attempted to relieve the condition through these
measures. I had not previously applied progres-
sive relaxation to chronic colitis, and, oddly
enough, in this case it was the consulting
surgeon who suggested that progressive relaxa-
tion be tried.

Treatment by progressive relaxation was ac-
cordingly begun in May, 1922. The study was of
additional interest because other measures, in-
cluding diet and rest, had been carefully em-
ployed without satisfactory effect. This patient
was not very apt at learning to recognize
muscular contractions. Among the striking ten-
sions outwardly revealed was a persistent severe
frown and a frequently wrinkled forehead. Much
practice was devoted to relaxing these regions.
During the following months as she became
relaxed in these and other parts, the hospital
records showed a gradual disappearance of mucus
from the stools. By August, 1922, when the
patient was still in the hospital, the gall-bladder
region had become entirely free from tenderness,
and pain had become diminished or absent. The
stools as a rule had become normal.

At home the patient continued without further
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medical aid to improve at relaxing her muscles,
just as an individual will improve with practice
after instruction in piano playing or dancing or
other physical skills. After about six months
more the tenderness had disappeared from the
abdomen completely. She went to California,
nursed her husband, who had become ill, swam
and drove a motorcar with impunity for the first
time in many years. An X-ray film kindly made
for me in 1925 by Dr. A. B. Smith at La Jolla
revealed a colon no longer extremely spastic.
Colonic pain was absent excepting after house-
work, which she therefore avoided. In 1927 she
stated that her general condition had been
highly satisfactory for five years with only slight
relapses. She continued to practice relaxation
regularly, particularly if she felt any diffi-
culties coming on. In 1930, when last I saw her,
frowning seemed very greatly diminished. She
had had no recurrences, was on full diet and
appeared very well.

Striking as are these results, six months ot
treatment is considered insufficient to eradicate
habitual colonic spasm in patients so ill. As
education in the field of relaxation progresses,
it is to be hoped that people will seek more than
increased comfort and the abatement of symp-
toms. Maladies entrenched for years in unhealth-
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ful nervous habits should be treated thoroughly
by these newer methods until results are attained
securely, as judged by objective standards.

Patients differ greatly in the degree of skill
they acquire in continuing habits of relaxation
they have learned. Some, neglecting practice,
tend to retrogress, but even with these I am
inclined to believe that relaxation once well
learned is, like swimming, more or less a per-
manent possession. I have seen instances where,
in spite of reported faithful practice, retro-
gression has occurred, at least for a time; but
the rule, on the whole, has seemed to be in the
direction of the adage that practice makes
perfect.

Of late years more than twenty cases of
marked spastic or mucous colitis have been
treated by relaxation alone, with the patient on
full diet practically from the outset; and if we
consider only those cases in which treatment and
practice were regularly maintained for a year or
more as directed by the physician, the results
have been in most cases a gradual abatement of
symptoms and resumption of normal vigor.

In addition to actual colitis, we should men-
tion the spells of abdominal symptoms frequent
in many nervous persons, which are like those
seen in outright cases of spastic colitis except
that they are not so severe; the course of these
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evidently could be controlled by the introduction
of relaxation and recurrence probably prevented.

In 1929 experience in the treatment of ulcer of
the stomach and duodenum prompted me to sug-
gest that these maladies might be of nervous
origin and that physicians might very well inves-
tigate whether they would not subside in patients
trained to relax. Careful investigation was ex-
tremely difficult because of the frequent necessity
of medication and diet. Prior to this suggestion,
it had been generally believed that infection
played a primary role in the causation of such
ulcers. However, following my suggestion, the
view became widely prevalent among physicians
that peptic ulcer arises in nervous pcople. While
impressed with the agreement of clinicians on
this point, I admitted in earlicr editions of this
volume that scientific investigations remained to
be made.

Now, thanks to the investigations of various
surgeons, particularly Dr. Lester R. Dragstedt,
evidence is at hand which bears out my original
suggestion. In more than two hundred instances,
he cut the vagus nerve which supplies the stom-
ach and duodenum, including the fibers which
bear pain. The results have been sufficiently
favorable to justify the view that peptic ulcer,
whatever the contributing factors, is often due
chiefly to nervous hypertension.
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Acknowledging the distinguished servicewhich
this noted surgeon has rendered toward our un-
derstanding of the cause of peptic ulcer, cutting
the vagus nerve must be regarded as a serious loss
to the individual, even if the operation is not too
dangerous. Even though it brings relief at an
early date, I cannot but believe that surgery
should be a last resort, if employed at all. While
the surgeon removes the digestive distress which
adds to the nervous tension of the individual, he
fails to allay the basic and original nervous ten-
sion which gave origin to the ulcer. The operation
cuts one nerve only, for it would be impossible to
cut all the nerves necessary to allay the nervous-
ness in such individuals. One type of symptoms—
the digestive—is thereby treated, perhaps suc-
cessfully, but the nervous impulses and habits of
the individual remain. The operated person is
still nervous. For these reasons, the relaxation
method would seem to be the better approach.

In resumé, I have proved, at least in the sev-
eral persons studied, that during marked emotion
various parts of the digestive tract take part, be-
coming increasingly tense or spastic. If nerves
are chronically overactive, various symptoms
may arise from the parts of the digestive
tract most affected. In these conditions tender-
ness in particular regions should not be mistaken
for severe inflammation requiring surgery. The
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evidence to date indicates that the common cases
of spastic portions of the digestive tract may be
favorably treated through relaxation.

In chronic colitis and in peptic ulcer, if your
doctor has advised relaxation:

Practice lying down at least one-half hour before each

meal.
Watch for frowning or other habitual tensions and

eliminate these.
Be sure to learn to relax your abdominal muscles.
Make differential relaxation a habit during your daily

affairs.
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Chapter XV1I

WHAT CAUSES HIGH BLOOD PRESSURE

DURING the past seventeen years, evidence has
been accumulating concerning what can be
done for patients with high blood pressure by
methods of progressive relaxation employed ei-
ther alone or with the aid of accessory methods
including medication and diet. Slowly I have
come to the conclusion that if treatment is begun
sufficiently early in the course of the disease,
there often is the possibility of very great im-
provement, amounting approximately even to
cure.

Chronic high blood pressure can be due to
various causes, including kidney, heart and
glandular disease, but in about ninety per cent of
the instances seen among our populace no such
underlying malady is present. Since the cause has
not been known, doctors have called the common
variety ‘“‘essential hypertension”. In the early
stages of this disorder, the blood pressure is ele-
vated from time to time at least, but as yet little
or no marked changes are demonstrable in the
heart, kidneys or eye-grounds. Accordingly, in a
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recent report I announced that the results in
seventeen patients with early essential hyperten-
sion indicated that the disorder could be arrested
in its progress and that the individual could learn
to live in health. I quote from this report.!

“With the discovery of insulin, the sulfa drugs,
penicillin and other molds, Medicine reached a
new peak of achicvement; but there has been no
such triumph over the cardiovascular discases
which rank as Public Killer #1. Why ? Are we fail-
ing because we cling to the weapons which won
the last war? Perhaps students a century hence
will look back upon an epoch which inclined to
treat man as little more than a combination of
chemicals.

“He is that, to be sure, and therefore chemical
analysis is necessary. He has a body and there-
fore surgery and other physical procedures often
can remove diseased parts, or mold and ply them.
But my thesis today is that he is more than a
mass of physical cells composed of chemical sub-
stances. He is more than a mind attached to a
body to be probed and analyzed by psychiatrists
of different schools of thought. He is a self-
directing individual.

“As such, he directs the distribution and ex-

penditure of his own energies in what has been

! The address was at a meeting of the American Association for the
Advancement of Science in Chicago, and was entitled “On the Control
of Blood Pressure in Man”.
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called the struggle for existence, or better said,
the effort to get ahead. This is possible only
through the contraction of muscle fibers. Mo-
bility and the power to exert force on external
bodies resides in muscle tissue alone of all
tissues. Here is a fact which I believe has been
underestimated in trying to understand the de-
velopment of high blood pressure.

“That excitement and emotion tend to raise
blood pressure, especially in persons predisposed
to high tension, has not been overlooked. On the
contrary, doctors know it well and investigators
have confirmed it in numerous laboratories. I
have not come here today merely to rehash this
well-known fact, but to add other facts not so well
known. During states of emotion or excitement,
men and women studied in this Laboratory have
shown tense muscles; action-potentials in various
voluntary muscles have been high as compared
with control tests on the same person when not
excited or emotional.

“That blood pressure often increases during
emotion we confirm once more. But in addition
we find that in the presence of effort, even with-
out excitement and intense emotion, general
muscular tension can increase as much as it does
during emotional excitement. Likewise the in-
crease of blood pressure may be as great as that
seen during emotional excitement. After fifteen
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years of study of this particular subject in this
Laboratory, it seems clear that tenseness all over
the body commonly occurs not only with emo-
tions and nervous excitement, but also during
states of effort when these conditions were
absent. Daily life is in fact a succession of com-
plex muscular acts consisting of efforts and what
might be called subefforts, when the actions are
so slight as to require delicate instruments to de-
tect and measure them.”

What has effort to do with blood pressure? We
can answer the question better by asking
another: Of what use is elevated blood pressure ?
During athletics, as is known, the blood pressure
of healthy young men often rises above 180. The
reason for this is not far to seek. When an in-
dividual engages in struggle, athletic or other-
wise, his various organs, including his muscles,
require more oxygen and more nutriment. Com-
bustion is increased, which makes struggle pos-
sible. But when combustion is increased, like the
fire in your hearth, there is more ash which has to
be carried away. When efforts are increased,
there are increased waste products, including
minerals which are cast off—lactic acid, pyruvic
acid and other end-products. To carry off these
excess products, the blood has an increased job.
This is accomplished by mechanisms which in-
crease the blood pressure, including increased
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pumping force of the heart as well as tensing of
the walls of arteries of very small types. The
story is similar if the individual has to flee from
trouble. Certain tissues then have greater need
for supplies, while at the same time what corre-
sponds to ashes in a fireplace must be carried off.
Once more there is need of elevated blood pres-
sure.

If the need of active muscles for an increased
blood supply is not satisfied, fatigue sets in
quickly. When fatigue is felt as a sensation, this
is nature’s signal to the individual to go more
slowly or to quit; in our terms, it is a signal to re-
lax. This can beillustrated ina simple experiment,
in which a tourniquet or a blood pressure cuff is
fastened tightly about the upper arm while the
individual pulls against weights with the same
hand. The tighter the bandage the less the blood
supply and in consequence the sooner and more
severe the resultant fatigue.

In a sense, the lives of many men and women
are more or less a continuous struggle. Much of
the time, as said’previously, their energies are en-
gaged in efforts to meet and overcome difficulties.
Thereupon the blood pressure increases until in
many instances, as a result of unremitting efforts,
it becomes chronically high.

Without doubt you know of many persons who
lead a strenuous life of the sort described yet who
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never develop high blood pressure. Why? We
cannot yet answer this question fully. However,
light on the answer to the problem is beginning
to be shed from numerous sources. I quote again
from the report:

“The investigations of Goldblatt and numer-
ous others render indubitable that there are
instances in which hypertension results from ane-
mia of the kidney, but up to date there has been
no conclusive evidence that this is the chief cause
in the common malady known as essential hyper-
tension. Among certain physiologists there has
recently been a swing toward the opposite direc-
tion, for the view has gained ground that the
nervous system may be primarily responsible.
Studies which have encouraged this view have
been those made on Norway rats, which have
been rendered lastingly hypertensive by sand
blasts blown past their ears. In these instances,
the origin doubtless lies in the nervous system
and not in the kidney. We must await further
evidence as to man. The results which I shall re-
port do not rule out the importance of anemia of
the kidney, but they suggest that essential hyper-
tension in man results from overactivity of the
nervous system in individuals who are somehow
organically susceptible to this disorder.

“Evidence that the tendency to develop hy-
pertension is probably hereditary has been ad-
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vanced by Ayman. Whether this tendency
resides primarily in the blood vessels, the kidney,
in the nervous system or all together remains to
be determined. We do not yet know but that any-
body, if driven far enmough by the exigencies and
trials of life, may develop high blood pressure.”
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HOW TO REDUCE BLOOD PRESSURE

NyBopy with high blood pressure should be
under a doctor’s care. Self-treatment is not
to be encouraged. Doctors differ markedly in their
views concerning the treatment of essential
hypertension. I shall sketch some of these views
including my own. Since some physicians in
various parts of this country have employed
earlier editions of this volume in the treatment
of their patients, I shall try to be as explicit as
possible.

It used to be the fashion among some doctors
to underemphasize the significance of chronic
high blood pressure. They pointed out very
truly how many persons lived to a ripe old age
notwithstanding this condition. Fearing to alarm
their patients while at the same time more or less
helplessly in want of effective procedures, many
decided that reassurance was the best policy.
This era was brought to a close when Goldblatt
discovered that he could produce high blood
pressure in dogs and in certain other animals by
placing a clamp around arteries which supply
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blood to the kidney. Thereafter, many inves-
tigators employed similar methods on animals,
greatly adding to our knowledge of the phys-
iology of high blood pressure. Influenced by
Goldblatt’s findings in animals, certain surgeons
began to operate in cases of essential hyper-
tension with the view to increasing the blood
supply in the kidney in affected individuals.
They developed operations for the removal of
portions of the sympathetic nervous system.
Some surgeons have performed this operation in
hundreds of instances and accordingly have
developed great skill. In consequence there are
doctors who have come to believe that surgery
is the most effective treatment for essential
hypertension, while others regard the results
dubiously. Recently (1944) two cautious inves-
tigators, Dr. William Goldring and Dr. Herbert
Chasis, concluded as follows about operation:
“In no sense can sympathectomy be regarded
as a cure for hypertensive disease since it does
not remove the cause. Its principal effect is the
relief of subjective symptoms and the occasional
temporary reduction of blood pressure to lower
levels.”

At the present writing, it seems possible that
surgery will establish itself as a method of choice
in patients whose conditions are advancing so
rapidly or already have become so advanced that
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they may not survive sufficiently long to permit
medical methods which proceed more slowly
than operation.

Whatever the results, the advent of surgery in
this field is leading physicians to take a new in-
ventory of the serious nature of essential hyper-
tension in many instances. Furthermore, doctors
have been less inclined to belittle the significance
of this condition with the repeated publication of
reports each year of the high mortality rate due
to high blood pressure and heart disease.

As doctors long have known, blood pressure
tends to fall with weight reduction. Therefore,
it has been common practice to reduce the weight
of obese persons suffering from high blood pres-
sure. However, most doctors refrain from re-
ducing the weight of patients who are not obese,
for fear of weakening them. There are many
patients who are not overnourished, but have
high pressure.

The rice diet has attracted much attention of
late. To be sure, we know of no special virtue
inherent in rice for the reduction of blood pres-
sure. In the rice diet as commonly prescribed, the
salt intake is low. By salt is meant sodium chlo-
ride. Most people eat about eight grams of salt
per day, or more, but the body actually does not
require so much. About two grams are sufficient
for bodily needs. We salt our food because we
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like to, but added salt is not absolutely necessary.
Many foods contain large quantities of salt, even
when no extra salt is added by the cook or by
ourselves at the table. An example is celery,
which is rich in salt. Even when the attempt is
made to exclude salt in so-called “salt-free
bread”, a relatively large amount of salt can
sometimes be precipitated upon analysis. I found
this to be true when I introduced what is now
called ““salt-free diet”. This was during studies
on peptic ulcer, as reported in the Journal of the
American Medical Association in 1917.

The rice and fruit diet is, then, low in salt.
Perhaps this is why it succeeds in reducing blood
pressure in some instances. However, dogs made
hypertensive in the Goldblatt manner are not
always helped thereby; a physiologist found that
reduction by this diet helped only a small pro-
portion of the dogs. The view is gaining ground
that salt restriction helps only in those instances
of essential hypertension where salt is not ef-
fectively excreted. Retained in the tissues, it
tends to draw in water, ending in swelling, or
what is called edema.

Most people accustomed to a full American
diet do not feel so strong on a diet restricted to
rice and fruits. Often they feel too weak for their
accustomed duties and must go into temporary
retirement. If the rice diet is weakening, this in
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itself can tend to reduce blood pressure. There
are many measures which thereby tend to reduce
blood pressure. Accordingly, it could be proph-
esied that withholding divers essential food-
stuffs such as amino acids or minerals or
vitamins, if carried to the extent to be extremely
weakening, will consequently reduce blood pres-
sure.

Any reducing diet, then, including the rice
diet, may diminish blood pressure in some pa-
tients at least temporarily. In addition, the rice
and other forms of diet low in salt doubtless will
tend to reduce pressure in those who suffer from
salt retention. To this extent various types of
diets can prove useful, including the rice diet.
However in the light of what has been said, it is
doubtful that the rice diet really solves the com-
mon problem of blood pressure.

A similar view was recently expressed (1948)
by an editor in the Journal of the American
Medical Association, which 1 quote in part:
“The rice diet . . . is based on the concept that
it supplies the minimum amount of sodium and is
extremely low in protein, thus sparing the kid-
neys.

“However, the clinical value of severe sodium
restriction and depletion of sodium reserve in
hypertensive disease is by no means fully de-
monstrated. Clinical improvement claimed by
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those advocating this method of therapy has not
been confirmed with sufficiently extensive and
well controlled studies elsewhere. For years the
pendulum has swung back and forth: waves of
enthusiasm for severe salt restriction have been
followed by waves of skepticism and demon-
stration that such an unpalatable diet does not
accomplish enough to warrant insistence on its
continuance. Experimental renal hypertension
finds its counterpart in only a relatively small
percentage of cases of hypertensive disease in
human beings. Hypertension is due to many
causes: the etiologic factors are seldom identical
in different patients. Anxiety plays an important
role in many instances. It is notable that only
those patients who are extremely apprehensive
regarding their hypertension will follow the strict
dietary regimen for any length of time and that
such persons are particularly open to the psycho-
genic effects of faith and reassurance.”

The writer may be correct in his statement
that the patients who will follow the strict diet
for a long time belong to the apprehensive type
open to psychogenic effects of faith and reas-
surance. In my personal experience, as often
stated previously, the suggestible type do not
make the best patients for relaxation training;
they are likely to rely upon the doctor rather
than upon themselves, continually seeking reas-
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surance when what they need most is ability and
self-confidence and in the long run they are likely
to quit treatment prematurely, following partial
improvement or in despair during a temporary
slump.

At any rate, whether the rice diet is really use-
ful can best be determined by employing this
measure alone in the treatment of hypertension.
No one has carried out this test and reported so
up to date. It would mean having the patient re-
main at his work rather than go off on a vacation
during the diet. It would mean the rigid exclu-
sion also of other measures which might help the
patient, including rest in bed and all medications.
Employing only one method at a time is the
procedure generally selected by the scientist, be-
cause only so is it really possible to be sure what
is accomplished by that method. Such exclusion
often proves difficult to carry out on patients,
but if the doctor will maintain a strictly scientif-
ic attitude in its performance, he can learn much
of value for his patient. Science is always better
than even a good guess.!

Nor has the problem of treating high pressure
been solved by the use of medications. In some
years as many as five to ten new medications

1 Since this paragraph was written, Dr. Henry A. Schroeder has
reported on a careful study of the rice diet when used alone in hyper-
tension. The results were disappointing.
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have been advocated for this disorder. Some doc-
tors have resorted to bismuth, others to potas-
sium cyanate. Discussing such medications,
Goldring and Chasis point out that treatment of
high blood pressure is rational only when it is
directed to the ultimate cause. Attempts to treat
the disease with agents aimed solely at depressing
the blood pressure level neglect the essential fact
that elevated blood pressure is merely a
manifestation of a fundamental fault which
continues to operate despite artificial lowering
of the blood pressure level. In 1944, after dis-
cussing the various methods of the day, these
authorities concluded that “medical and surgical
attempts at specific treatment for hypertensive
disease have proved disappointing.” To this we
can add that attempts up to date to find some
substance or substances ‘which can be ex-
tracted from the kidneys of hogs or other avail-
able animals useful in the reduction of high blood
pressure in man have proved unsuccessful. In
the event that they should be discovered, they
might prove as useful for hypertension as is
insulin for diabetes. At the very least, they might
serve to reduce the pressure in advanced con-
ditions until the individual could be trained to
hold it down by cultivated habits of relaxation.
However, just as insulin is generally not em-
ployed in mild cases of diabetes, we might even
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then prefer to employ the present methods ex-
clusively.

Where relaxation can be employed in the treat-
ment of high blood pressure, the advantages are
clear:

1. There is no risk as in surgery, and there is
no pain and in all events no harm.

2. In early but also in moderately advanced
cases, the individual is permitted to remain at his
work. Commonly he devotes one hour per day to
practice, preferably at noon. If he can find two
hours, the second perhaps at eventide, so much
the better.

3. If the foregoing theory is sound, as the
general physiology of the subject would lead us
to believe, then in cases to which it applies, pro-
gressive relaxation is not an empirical but also a
rational approach; it tends to do away with one
important common cause of high blood pres-
sure.

4. Because it lessens the amount of daily work
required of the heart, relaxative treatment tends
to diminish heart strain in the popular senseof the
word. Here we should think of differential as
well as of general relaxation.

5. The effects of this therapy are favorable for
the general health, tending to build up re-
serves.

6. It can be combined with medication, with
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diet and even with surgery. Indeed I would em-
phasize the usefulness of training to relax as a
preparation for surgery. In addition, some pa-
tients find it useful, even necessary, to learn to re-
lax following operation. This is not only because
operation fails to reduce pressure in some in-
stances. I well recall the example of one young
practicing physician who came to my clinic to
learn to relax after he had been operated upon.
After taking his pressure carefully, I turned to
him a little gruffly and said, “Doctor, your pres-
sure is normal! What are you doing here?” He
replied with prompt good humor, “That’s why
I came. I want to keep it so!”

When blood pressure can be reduced suf-
ficiently by relaxation methods alone, the ad-
vantages of this simple and effective treatment
are clear. The individual can enjoy regular full
diet and is even permitted to drink and smoke in
moderation. He continues at his usual duties,
both business and social. Such freedom from
restrictions is more likely to be accorded in in-
stances where tests show that the arteries have
not suffered too much change and that the kid-
ney and heart functions are good. Obviously in
such matters decision must be made as applied
to each individual.

The minds of individuals with high blood pres-
sure are not at rest. They imagine what they
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should be doing, recall what they have done and
reflect about things too much: sometimes the
play of emotions is almost incessant. It is a
popular fallacy that as a rule worry is solely
responsible when nervousness and excitement
raises blood pressure. On the contrary, daily
measurements of pressure in my laboratory
afford convincing evidence that pressure rises
likewise with gaiety and pleasant experiences of
all types. Even when the issue involved is trivial,
suspense often seems to raise the diastolic
pressure.

Without doubt, then, many persons with
overactive minds develop hypertension while
others with the same overactivity do not. We
explain this under the assumption that there
must be an organic predisposition to this malady
if it is to develop. As said previously, evidence
suggests that this predisposition can be inherited.
If the mind is really overactive in most instances
of essential hypertension, it is especially im-
portant to learn how to relax the tensions present
during mental activities.

Careful investigation requires that we our-
selves raise possible objections to our own views.
In the present instance we might question wheth-
er training to relax is really effective in lower-
ing the blood pressure or whether merely taking
a rest or nap each day might not bring equally
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good results. A case in point is a sixty-year-old
surgeon in a special field, who presented him-
self for treatment by the method of relaxation
but who said that he had rested daily for eight-
een months previously. Not alone had daily
rests without training to relax failed to reduce his
pressure, but he had not succeeded in acquiring
habits of muscular relaxation when he lay down
to rest. Electrical measurements disclosed that
his arms and other parts continued to be in a
tense state, the reverse of relaxation, and that he
failed to rest properly. Upon his learning to
relax, his blood pressure has become more nearly
normal, although he has continued to work hard
in his profession. Other instances of this sort have
furnished evidence that training to relax is
significant and is not to be replaced by daily
rests alone.

The doctor mentioned had previously put
himself on a reducing diet and had lost thirty-
five pounds, bringing himself down to his proper
weight. Nevertheless, this measure, added to the
daily rests, had failed to reduce his pressure. Only
when he learned to relax was lasting reduction
brought about.

Concerning the cause of high blood pressure,
one finding in this Clinic has always seemed to
me surprising. This is the need of making relaxa-
tion technically complete in order to attain the
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most marked reduction of blood pressure. If re-
laxation is incomplete and residual tension is
present (even to the extent of merely a millionth
of a volt, as measured in wires in the muscle
under test), the blood pressure of the patient
may fail to fall markedly. This apparently ex-
plains why daily rests without training com-
monly fail. How so slight a residue can be re-
sponsible for so overwhelming a result is still
not fully explained. But the fact remains and
must be reckoned with if treatment is to be
effective.

What can be accomplished by technical re-
laxation alone is illustrated in the instance of one
prominent man who feared that he might have
to resign from his very important position be-
cause of high blood pressure. He was fifty-nine
years old and had been informed of the first
signs of increased pressure eighteen years pre-
viously. His condition had been investigated
with care and skill at two great medical in-
stitutions, but no effective treatment had been
available. However, when he learned to relax
week by week and month by month, his pressure
for most of the time dropped to normal and re-
mained there (with occasional relapses). He
was discharged in an improved nervous state.
Treatment was by relaxation alone. Now, at
seventy-six, he considers himself well and dis-
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plays unusual vigor in keeping himself em-
ployed.

Headache and dizziness often accompany high
blood pressure. In most instances these symp-
toms diminish or disappear early in the course
of treatment by the method of relaxation, some-
times even before the pressure is markedly re-
duced. This resembles effects often seen after an
operation but is the reverse of what generally
occurs after the taking of medicines, in which
case the distress and discomfort often persist.
Medication has lost its former popularity among
many leading physicians because reductions
generally have failed to persist. Likewise, special
diets which include the avoidance of red meats
no longer have their former vogue. While sources
of infection should be located and removed in
any patient, however healthy otherwise, the
view has lost ground that the cause of high blood
pressure generally can be removed thereby.

The reduction of pressure, both systolic and
diastolic, may require many months, or may be-
gin to appear as early as the first week. Occa-
sionally I have seen this even in advanced cases
and even where there was a history of hyper-
tension in the patient’s family. However, as far
as I know, one result is occasionally seen fol-
lowing relaxation but no other form of treat-
ment. Some of the patients whose pressure has
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been lowered to normal levels show at times
readings definitely below normal. For example, a
patient in the fifties, whose earlier pressures were
as high as 180 or more systolic and 130 diastolic,
after about six months’ training entered the office
with a pressure reading systolic 115 and diastolic
84. She felt well and vigorous. That this can
occur once more suggests that the relaxation
method probably removes an essential part of the
cause in at least some conditions of high blood
pressure.

In treatment by the doctor not fewer than 100
periods of instruction are advised. Obviously, the
better the training, the less the danger of relapse,
and the better prepared is the patient to meet the
strains and hardships which expectedly or un-
expectedly arise to disturb the even tenor of
his life. Certain patients who have had a rela-
tively small number of treatments during a pe-
riod of months, finding themselves restored to
health, including normal pressure levels, have
discontinued treatment, although going on with
their daily practice. Some of these have done so
even prior to learning how to relax mental ac-
tivity. Their fallacy evidently is wishful think-
ing, a superconfidence in their health, which for
obvious reasons the doctor does not wish to
shake, even though he may not share it. A more
intelligent, if cautious, attitude on the patient’s
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part would be to follow through on the doctor’s
instructions, especially after the merit of those
instructions has been proved by the relief of
symptoms.

If you suffer from high blood pressure, you
are advised to consult your physician. When he
advises you to relax, as physicians generally do,
you are to follow directions as given in Chapters
VII and VIII.

Practice especially relaxing the abdominal
muscles, for pulling these in raises pressure mark-
edly, in some persons at least. Remember that
our evidence suggests that high blood pressure
is in part the result of overintense living—nerve
and muscle overactivity—and the best remedy
that we know to date for this is cultivating re-
laxation. Do not be dismayed even if your ar-
teries are hardened and your kidneys and
heart diseased. If you have an inferior tire on
your motorcar, the sensible thing is to use it
carefully, avoiding rough roads and glass, to
prolong its life. If your organs have ill with-
stood the wear and tear of life, begin now to
conserve them as much as you can by cultivating
habits of relaxation.
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Chapter X1X

HEART STRAIN AND
CORONARY TROUBLES

OUR hearts endure much and complain little.
They deserve more of us than they receive.
When after many years of faithful service, they
fail before their time, we ourselves are generally
to blame.

From time to time even the finest Swiss
watches need to be cleaned and oiled. If this
and other needed attention is withheld, they
become fast, slow or irregular and sooner or later
they stop altogether. But our own uncomplain-
ing hearts demand no such intervention; year in
and year out they beat some seventy times per
minute or thereabouts with never a squeak about
the monotony and repetition. They even change
their rate and force to accommodate our needs—
and no watch ever does this. When we exercise,
they beat faster and harder and when we rest
they relax to permit us to remain quiet.

Unappreciated for their merits, our hearts are
sometimes driven by various forms of overuse
and abuse until they give signals of distress.

249



YOU MUST RELAX

Much like the horse, man’s friend which can be
driven past endurance without overt complaint,
our hearts generally make little clamor. Intent
in our pursuit of the dollar or whatever else may
be our daily interest, we often are heedless of
their gentle complaints.

Many is the time when even the kealthy heart
signals to us, ‘“Please, stop!” To be able to note
the signal, we must of course give sufficient at-
tention and we must understand a little of the
code. Signals include mild pains in the region of
the heart, the left shoulder and the left arm.
They include also what the patient calls “pound-
ing”” and the doctor calls “palpitation”. They
include skipped beats and other irregularities.
They include general body fatigue when severe
and protracted.

Pain in the region of the heart, passing to the
left shoulder and left arm is known as “angina”.
Many doctors regard angina as a pain signal
which occurs only in diseased hearts. However,
my point is that in a mild form angina can occur
and often does occur in healthy hearts when sub-
jected to abuse. Asked about such pains, doctors
generally belittle them if their patients are
healthy. Instead, we all would do well, I believe,
to realize that healthy hearts can issue mild com-
plaints worthy of attention. We would do well to
recall the adage, “A stitch in time, saves nine!”
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If people were taught to give more observance
to such signals, I believe that many hearts would
be saved for longer years of toil. But aside from
the weakness of the signals given by the healthy
heart when abused, there is quite another
difficulty. Even the many heart associations
organized for the purpose of public education
as a rule give little heed to taking care of the
healthy heart. Generally speaking, doctors tend
to deride those who give their own health
much attention.

Historically there has been much good reason
for this. Patients who bear their own health con-
stantly in mind are familiarly known as “neu-
ros” or ‘“hypochondriacs”. Their complaints
often are out of all proportion to the organic mal-
adies which their doctors can discover.

What has been overlooked, I belicve, is the
golden mean between ovcrattention and under-
attention to body and mind. Overattention leads
to hypochondria, which is bad; but underatten-
tion leads to neglect, which can be worse. In
their zeal against hypochondria, doctors have un-
wittingly encouraged underattention to matters
of health not alone in their patients but also in
themselves.

So far I have spoken only of healthy hearts
and how heedless we often are of their welfare.
Among the causes of our neglect, I have men-
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tioned the weakness of the signals of distress
offered by our hearts as long as they remain
healthy, but also I have been obliged to find fault
with current medical teachings in so far as their
very contempt for hypochondria offers little en-
couragement to people to give adequate at-
tention and study to understand how to keep
their hearts healthy.

All the more is there need of care of the heart
if the blood pressure is high. The pump then has
a much heavier job. In early states of hyper-
tension, when the pressure is high only at times,
fluctuating at various levels, the heart has ample
time for full recovery between the spells of high
pressure. At later stages, when the systolic pres-
sure is elevated most or all of the time, there is
less rest for the heart. When the diastolic pressure
becomes constantly increased, equivalent, for
example, to the pressure of a column of one
hundred millimeters of mercury or over, there is
no single stroke but which demands much more
of the heart than is normally required.

Often I am appalled to think of the load which
the heart then must carry constantly. Neverthe-
less, many people live on so, exerting themselves
daily in their work and in their play with no
thought of their hearts’ labors. Their doctors are
likely to warn them not to carry luggage or en-
gage in vigorous exercise, lest too much be de-
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manded of their already overburdened organs.
Even so, many go on their merry way, living in
the world which they wishfully create, where
hearts go on forever.

There can come a time when that portion of
the heart which pumps the blood to most of the
bodily system—the left ventricle—shows signs of
overwork. Doctors can recognize these signs in
enlargement of the left ventricle as seen in the
X-ray and in prolongation of those lines in the
electrocardiogram which denote the action of
this ventricle. Then in a technical sense they
speak of “heart strain™.

Heart strain tends in the long run to be fa-
tiguing, whereupon more effort is required for
work or for exercise. Contrariwise, work or
exercise, if carried too far in persons with heart
strain, augments the tendencies toward heart
strain. Crudely, we can diagram this vicious
circle as follows:

Heart Strain

Overtension

Alas! there are limits to the endurance of all
hearts. The final stage of failure which comes
to most diseased hearts is probably due to fa-
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tigue! I know that you will be surprised to read
this, as will many doctors who may chance to
scan these pages; but this time I am not responsi-
ble for the novelty, if any, of what I have said.
Investigators who have tried to find the causes
of failure in diseased hearts have searched in
vain for structural deficiencies sufficient to ex-
plain why the ticking stopped.

In his book on ‘“Heart Failure”, Doctor
Arthur M. Fishberg relates how investigators
have examined diseased hearts post mortem to
discover why they stopped beating. No change
in their structure different from what clearly had
existed for years previously was generally found
to explain the cause of death. For this reason it
seems most probable that failure in diseased
hearts often is due to fatigue of the heart
muscle.

If these conclusions are sound, more people die
than has been realized from one common cause:
fatigue!

Accordingly, we need to arrest the progress of
essential hypertension by all means at our dis-
posal before it leads too far along the road to
heart strain and extreme heart fatigue.

Good circulation in the heart itself is necessary
to avoid heart fatigue. The blood vessels which
nourish the muscles in the heart itself are com-
monly called the “coronary vessels”. We know

254



HEART STRAIN

that when these vessels become overtense or
spastic, the heart muscle suffers. This is the
earlier stage, we believe, of coronary heart
disease. Later these vessels may lose their elas-
ticity, becoming hardened. Then the heart
becomes less able to meet daily efforts, as in di-
gesting large meals, climbing stairs or walking
against a brisk wind. When because of spasticity
or hardening, the coronary vessels fail to have a
blood supply adequate for increased exertion of
the heart muscle so that it can pump sufficiently
to meet the demands resulting from the variable
efforts which people often make, the heart fails
to get enough oxygen. Gasping for air, so to
speak, it cries out in pain. This is what we call
angina.

Insufficiency of the coronary vessels thus can
occur in an advanced stage of high blood pressure
disease, as a sort of development or complication
in its progress. In addition, coronary heart dis-
ease occurs more or less as a malady in its own
right, when high blood pressure often is present,
but sometimes is absent.

Unfortunately there are instances when we
have no sure means of deciding whether or not
coronary disease is present. Electrocardiograms,
which are most essential in estimating the loca-
tion and progress of the disease, sometimes fail
us. In a considerable proportion of conditions of
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coronary heart disease, perhaps about twenty-
five per cent, the electrical records do not differ
from those secured from hearts known to be
healthy. Accordingly in a patient under suspi-
cion, a so-called normal electrocardiogram should
not in all cases be taken by the doctor as war-
ranting the reassurance, “Your heart is normal.
Go home and forget it!”

We doctors need to remember this and other
warnings at times. We are too prone to forget
ourselves in our work, prone to believe that the
other fellow will get into trouble, not us. Wish-
ful thinking, however, cannot counteract the
strains involved in taking one patient’s history
after another, examining this organ and now
that, standing over the operating table, jump-
ing into the car to drive rapidly to deliver the
baby and the million and one other duties of the
medical day and night.

Mental and emotional strain are potent
factors in causing coronary thrombosis, accord-
ing to Professor John A. Ryle of England. “It is
now apparent,” he states, “that we shall make
small progress with our etiological inquiries
while we continue to confine our researches to
individual studies in the ward, the consulting-
room, the home, and the dead-house. This is a
disease of prevalence, a community disease,
with particular age and sex associations and a
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rising national incidence which must surely be
related to social changes and to occupational or
habitual factors. What, in fact, are the most
striking changes in the conduct and conditions of
our lives accompanying the steady increase in the
disease ? The amount of mental work and of men-
tal and emotional stimulation now possible in the
course of a single day is something far in excess
of anything experienced by our ancestors. The
time has come to accept the fact that the pace
and pressure of life and their physiological con-
sequences for neuromuscular systems are no
longer things to be ignored, as malnutrition in
relation to other sickness and mortality was
ignored until a few decades ago.”

Continuing, Professor Ryle finds in his studies
of conditions in England that the male death
rate for professional classes from angina is nearly
three and a half times that for the working
classes. This seems to him to indicate that the
conditions of life and work must play an es-
sential role. In fact, he finds among male phy-
sicians and surgeons more than three and a half
times as many deaths from this disease than
among all males in England between the ages of
twenty and sixty-five.

Adding to the facts which he secures from the
Registrar-General’s tables, Professor Ryle fur-
ther quotes from his own extensive medical ex-
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perience. Significantly he concludes, “Where
modern ‘psychosomatic’ theory has tended to
stress the importance of emotional conflict and
repression (which largely reflect temperament),
social statistics and clinical histories make a
stronger case for such factors as mental over-
activity or strain and the day-to-day cares of sus-
tained responsibility, which largely reflect types
of employment.”

Another Englishman, Sir Henry H. Bashford,
agrees that the incidence of coronary disease is
some three and a half times greater among pro-
fessional men, adding that observations made in
the Post Office a few years ago fully accord with
this; but he disagrees that the amount of mental
work and emotional stimulation now possible in
the course of a single day is something far in
excess of anything experienced by our ancestors
and he doubts that these excesses explain the
increased occurrence of this type of heart
disease.

As stated in Chapter I, we can agree with this
critic that previous generations doubtless had
much to make them nervous. However, we
would distinguish, as he does not, between
sources of emotional excitement, which doubt-
less have been many since the days of Adam, and
the pace of life due to modern inventions and
developments. It is not necessary to go back
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many years to study the cultures of less de-
veloped societies which can be found on earth
today—for example, the Mexican Indians apart
from large cities. No such pace exists among
them as can be noted among the inhabitants of
New York and other large North American cities.
Furthermore, in America at least, those whose
experience extends back into the end of the last
century can bear ample witness in their memory
of the increased pace and pressure of the present
day.

Support for the view of Professor Ryle was
found by another English physician, Dr. Don-
ough O’Brien, upon examining the obituary
columns of the Journal of the American Medical
Association from September to November, 1944.
In one thousand consecutive notices where the
cause was given—and very rarely it was not—
twenty-two per cent of the deaths were ascribed
to coronary thrombosis. This is not far from
twice the number of deaths from this disease in
the average population of similar age. These
figures suggest that the severe tension of med-
ical practice takes its toll from the heart.

This was not all that Doctor O’Brien’s fig-
ures revealed. From the same list of one thousand
notices he selected those whose worldly fame
resulted in an extended obituary notice. Only
seven per cent received attention to the extent of
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fifteen lines or over. Of these, forty-one per cent
died of coronary disease—approximately double
the number among their less conspicuous col-
leagues.

Assuming that these figures are fairly rep-
resentative for American physicians, they sug-
gest that the added effort required to bring fame
was the cause, or at least a considerable part of
the cause, of the increased incidence of coronary
disease in those who achieved relative dis-
tinction. Such evidence supports the view that
in physicians coronary heart disease to an ap-
preciable extent results from - efforts to get
ahead.

Once the symptoms of coronary disease make
themselves felt in any individual, the result
inevitably is to increase his tendency to be over-
tense. The very knowledge that this malady af-
flicts his heart cannot but add to the nervous
strains from which he suffers. We can depict
something of these mutual influences in another
diagram of a vicious circle:

Nervous Hypertension\

Coronary Heart Disease
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Where there is a tendency in the direction of
coronary disease, what can be done to break into
this vicious circle representing the continuing
influences toward breakdown ? Most doctors will
agree that the avoidance of overeffort and
emotional strain are of the utmost importance.
Daily rests, along with such activities and mild
exercise as may seem permissible in the individ-
ual case are recommended. Avoidance of long
working hours, of overeating and of over-
drinking, often also of smoking, is generally
stressed. My thesis is that, in addition, much can
be accomplished through cultivated habits of re-
laxation.

Whether coronary disease can be prevented
and lives lengthened by such hygienic measures
cannot easily be put to proof. Adequate studies
with careful controls would require the passing
of decades before conclusions could be regarded
as sound. Even then, statistics based upon such
studies might be subject to numerous objections
from a strictly scientific viewpoint. Accordingly,
we cannot soon expect to have a scientific basis
for any belief that life can be thus prolonged.

However, it seems only reasonable to assume
that if overeffort favors the development of
coronary disease leading to death, the counter-
action of such overeffort through cultivated
relaxation must tend to arrest the development
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and progress of the disease. Aside from possible
prolongation of life, resulting from preventative
measures, there remains to be considered the
comfort and the efficiency of patients with
coronary heart disease. If their ability to carry
on their daily work and their capacity to enjoy
their leisure can be furthered by relaxation
methods, this is no small achievement in itself.
If the pain in early coronary disease appears to
diminish as the patient becomes progressively
less tense, he at any rate appreciates the im-
provement. To say the least, then, these are the
reasonable aims of relaxation treatment, and
in some patients I have seen them accom-
plished.

I have tried to be brief in this chapter, only
touching upon some of the important questions
raised and now I must close with a brief summary
of advice: Whether healthy or threatened or af-
flicted with coronary heart disease, if your doctor
advises that you are too tense, follow the in-
structions set forth in Chapters VII and VIII.
Perform one tension per day, not as an exercise,
for no exercise will teach you to relax, but only as
a means of learning to distinguish when and
where you are overtense. Remember that once
you become able to recognize tension in a part,
you are better prepared to relax it. Do not try to
complete the tasks assigned in a week or a
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month, as you will be inclined to do, if and
since you are an impatient person. Take your
time about it and see what you can do to change
your habits.

Don’t wear out your heart! If healthy or if
diseased, give it a better chance by learning to
relax.






Index

A

Abdomen, examination of,
27
pain in, 25, 212-21§
relaxation of, 99, 222-
225, 248
tenseness of, illustrated,
81-82
Activity, relaxation during,
112-132
primary and secondary,
129-130
Adrenal glands, and tense-
ness, 22
Alcohol, general effects of,
4, 157
and high blood pressure,
242
and sleep, 185
Alkaline powders for ab-
dominal distress, 213
Amino acids, 237
Anemia of the kidney, 231
Angina, 40, 250, 255, 257
rest for, 40

Animals, nerves of, 7, 41-
42
Appendix, and colitis, 218
examination of, 27
removal of, 24
and spastic esophagus,
211
Arms, contraction and re-
laxation of, 65, 68—
76, 93-99, 110, 135
illustrated, 77, 87
during differential relax-
ation, 121-122, 131
Arteries, hardening of, 248
Arthritis, value of rest for,
40
Artistic factors in modern
life, 15
Athletics, blood pressure
during, 229-230
importance of relaxation
in, 142
Automobiles and pace of
life, 3, 157
Ayman, on hereditary hy-
pertension, 232
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B

B vitamin for nerves, 43

B, vitamin for nerves, 43

Babinski test during sleep,
194

Back, pain in, 212

relaxation of, 99, 123-124

illustrated, 82

Bacteria, effect on nerves
of, 35, 37

Barbiturates, effecton sleep
of, 201

Basal metabolism, and
nervousness, 22—23

tested, 28

Bashford, Sir Henry H., on
heart disease, 258

Baths, warm, as sedatives,
41, 185, 204

Beard, George Miller, on
prevalence of nervous-
ness, 3

Bed, kind of, for relaxation
treatments, 67

Bed rest, failure of, for
relaxing, 46, 51

““Beginner’s error,” 98

Belching as temporary re-
lief, 212

Bell Telephone Laborato-
ries, instruments for
measuring nervous-

ness, 91-92, 152, 15§

Beriberi, effect on nerves
of, 43
Blood, during sleep, 193
tested, 28
Blood pressure, effect on
sleep of, 190
high, causes and treat-
ments of, 226-248
diets for, 235-239, 246
failure of daily nap to
relieve, 135-136,
243-245
medication for, 239—
241, 246
and peptic ulcer, 223
relaxation treatment
for, 226, 240-248
surgery for, 234-235s,
241-242, 246
normal, 32, 242
during physical examina-
tions, 28
during relaxation, 55, 57
and rest, 40
as sign of tension, 13, 18,
55
Bodily needs, attendance
10, 42—43
Body, the, under relaxa-
tion, 68, 110
under tension, 55
Bowel movements as sign
of tension, 18, 25
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Breathing, nerve-muscle
action of, 31, 64
during relaxation, §§,
100, 117-118
under tension, 54
Brooks, Clyde, on spastic
esophagus, 212
Buttocks, contraction and
relaxation of, 81, 98

C

Caffeine, effect on sleep of,
184, 201
Cancer and spastic esopha-
gus, 212
Cardiovascular
227
Carlson, Anton J.,
knee-jerk tests,
194
on mental relaxation, 169
stomach research of, 193
Cathartic habit and in-
somnia, 206
Cats, sleep experiments on,

diseases,

and
150,

199—200
Chairs, relaxation in, 46—
47, 87-90
Charlatanism, appeal to

tense persons of, 24

Chasis, Herbert, and medi-
cation for hyperten-
sion, 240

Chasis, Herbert, and sur-
gery for hypertension,
234
Cheeks, relaxation of, 107,
111
Chest, examination of, 26
relaxation of, 9g9-101
illustrated, 83
Children, effect of over-
stimulation on, 38
and relaxation treat-
ments, 141
Choking as sign of tension,
25, 212
Chronic conditions, relaxa-
tion treatment for, 66,
207
Climate and sleep, 184
Coffee, effect of, on nerves,
43
on sleep, 184, 204
Colic, effect on nerves of,
35
Colitis, description of, 216-
220
effect of vitamin B, on,
43
as emotional
209
failure of daily nap to
relieve, 135
treatment of, 220-225
Colon under relaxation, §7
(See also Colitis)

reaction,
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Common cold, effect on
sleep of, 184
Consciousness during re-
laxation treatment, 99
Constipation, causes of, 217
and colitis, 217
as sign of tension, 2§
Contraction, demonstrated
in the arm, 70-76,
93-97
measurement of, 91—92
during relaxation treat-
ment, III
(See also Relaxation;
Tenseness; Tension)
Cornell University, Psy-
chological Laboratory,
191n.
Coronary thrombosis, 256,
259
Coronary troubles (see
Heart)
Cultism, 138

D

Dancing and relaxation, 4,
115, 118, 141, 157
Diabetes and insulin, 240
Diarrhea, and colitis, 217
as sign of tension, 13, 209
Diastolic pressure, 243,
246-247, 252

Diet, and high blood pres-
sure, 242
and indigestion, 13
rice (see Rice diet)
and sleep, 204
Differential relaxation, def-
inition of, 119
discussion of, 113-120
illustrated, 88—9o
and phobias, 174
Digestive tract, examina-
tion of, 29
spastic, 14, 29, 5§
value of relaxation te,
40, 209—22§
“Diminishing tensions,”
definition of, 94
Disabilities and nerve ten-
sion, 37
Disease, effect on nerves,
21, 30, 35, 144145
Distractions, and nervous
people, 149
and sedentary activity,
12g—-130
Dizziness, and high blood
pressure, 246
Dogs, hypertension experi-
ments on, 233
Dragstreet, Lester R., on
peptic ulcer, 223-224
Dreaming, and restless
sleep, 198, 203
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Drugs, effect on nerves, 35
(See also names of
drugs)
Duodenum, 213, 223

E

Economic factors, in mod-
ern life, 15-16
resultant tension of, 67,
38, 157, 177
Edema, 236
Efficiency and relaxation,
130
Effort, effect of, on sleep,
204
“Effort error,” definition
of, 66
Elbow during relaxation
treatment, 69
Electrical measurement,
devicesfor, 141, 147—
156, 165
illustrated, 91—92
experimentson cats with,
199—200
of nerve-muscle reactions
to aid relaxation,
134, 162
records of, 31-34, 152-
153
on fear, 172, 174
on sleep, 196, 199

Electrocardiograms, 253,
256
Emotions, and blood pres-
sure, 228-229
and digestive functions,
209-211, 224
effect of, on blood, 28
and heart trouble, 256,
258
postwar, I1I
during relaxation, §6~-57,
160
and sleep, 204
upset, 259
Energy, autonomous regu-
lation of, 100
waste of, 15-16, 29, 62
ways of saving, 47
Environment, change of, as
sedative, 42
effect on sleep of, 205
Esophagus, description of,
209
during relaxation, 58
spasm of, description of,
210-213
treatment of, 213-216
Excitement, increased, 62
and sleep, 204
Exercise, effect of, on con-
valescent, 60
on heart, 249, 252~
253
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Exercise,
57
and sleep, 185
Eyes, examination of, 26
relaxation of, 56, 68-69,
101-103, 110, 113,
131
mental, 104-106
in sitting position, 124,
126-127
and sleep, 197, 201
strained, 103
under tension, 17, 55,
85_86) 174, 177
and visual imagery, 166
167

F

Farmers, tension among, 6
Fat and Blood and How To
Make Them, 51
Fatigue, avoidance of, 45—
48
cause of, 29
failure of daily nap to
relieve, 136
and heart failure, 254
and high blood pressure,
28, 230
and metabolism, 22-23
prevalence of, 13, 171
and relaxation, 23, 123,
128, 162

and relaxation,

Fatigue, and sleep, 184—
185, 196, 201-202, 204
and tension, 13, 17, 19,
57, 143
(See also Nervousness;
Tension)
Fear, and nervousness, 36,
172-175
postwar, g—I0
prevalence of, 171
Fever, and sleep, 204
and tension, 13, 28
value of rest for, 40
Fishberg, Arthur M., on
heart failure, 254
Food, and nerves, 36, 43
passage of, through
esophagus, 210
Foot in relaxation treat-
ment, 79, 98
Forbes, Alexander, and
measurement of nerv-
ousness, I5I
Forehead, during relaxa-
tion treatment, I02,
110
tension signs in, 84, 101
Frog, reaction to over-
stimulation of, 42
Frowning as sign of ten-
sion, 55, 86, 177, 225
Functional disorders, defi-
nition of, 30
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G

Gagging, cause of, 26
Gall bladder, and colitis,
218
removal of, 24
Galton, Francis, and visual
imagery, 163
“Gas” pains, 158
Glands, and blood pressure,
226
and nerve tension, 22,
36
Goiter, disorders of, 40
toxic, 28, 36, 43, 58
Golf, and relaxation, 119,
132
as sedative, 41
Goldblatt, H., and kidney
research, 231, 233, 236
Goldring, William, and
medication for hyper-
tension, 240
and surgery for hyper-
tension, 234
Graham, Evartf, on spastic
colon, 218

H

Habits, alteration of, 65
Hair, examination of, 26
gray, as sign of tension,

13

Head in relaxation treat-
ment, 67, 83
Headache, as result of high
blood pressure, 246
as sign of tension, 17, 35,
124
Health, normal, determina-
tion of, 33
Heart, care of, 251
examination of, 26, 28
and high blood pressure,
226, 252, 25§
irregularity of, as sign of
tension, 25, 158, 250
relaxation of, 40, §7-59,
261-263
Heart disease, coronary,
255-257, 260-263
(See also Angina; Cor-
onary thrombosis)
Heart Failure, 254
Heart strain, 253
Heredity and high blood
pressure, 231-232
Hess, L., and experiments
on sleep, 199—200
Hunger, effect on sleep of,
184
Hydrotherapy, sedative ef-
fects of, 43
Hypertension (sec Blood
pressure, high)
Hypochondria, 251~252
Hysteria, cause of, 26
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I
Imagination, and mental
relaxation, 104-106,
109

and nervousness, 144
(See also Visual im-
agery)
Indigestion, description of,
209-213
treatment of, 213-216
Infection, effects of, 22, 37
Influenza, effects of, 37
Insanity, 37
Insomnia, causes of, 37,
§3-54, 121, 182-189,
191-192, 20§
effect of vitamin B, on, 43
failure of daily nap to
relieve, 135-136
as sign of tension, 13,
16-18, 29, 171
treatment and cure of,
161, 201-208
Insulin, 227, 240
Intestines, examination of,
27
relaxation of, §8-59
under tension, 55
Irritability, prevalence of,
171
resulting from infection,

37

as sign of tension, 13, 17

J

Jaws, relaxation of, 107,
189

Jerk (see Nervous start)

Johnson, H. M., on sleep,
196, 198

Journal of the American
Medical Association,
236-237

K

Kidneys and high blood
pressure, 226, 231232,
234, 237
Kleitman, N, on sleep, 196
Knee-jerk, description of,
116
under relaxation, §s, 100,
150
during
203
under tension, §5, 149

SIeep) 193-194,

L

Laboratory for Clinical
Physiology, experi-
mentson blood pres-
sure at, 228-229

for measuring nervous-
ness, 155
investigations of mental
relaxation at, 162
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Laboratory work, on fear,

172

on mental activity, 165
170

on nerve-muscle relaxa-
tion, 52, 6o, 67,
162

on nervous disorders, 180
on nervousness, 145-156
on smell, 191
(See also Electrical
measurement)
Laroussinié, on nervous dis-
orders, 157
Larynx, relaxation of, 117—
118
Learning as physiological
process, 119
Legs during relaxation
treatment, 68, 97-98,
110, 174
illustrated, 79—-80o
Lips, during mental activ-
ity, 167
during relaxation, 107,
111
Liver, examination of, 27
Lombard, W. P., on sleep,
193194
Lungs, examination of, 26,
28
Lymph glands, examina-
tion of, 26

M

Massage as sedative, 4I,
43, 185
Matteucci, Carlo, on nerv-
ousness, 150-151
Mealtime, importance of
rest at, 45—46
Meat, effect of, on high
blood pressure, 242
on nerves, 43
Medicines, and blood pres-
sure, 239-240
effects of, 23-25, 43
as sedatives, 40—41
Mental activity, effect on
sleep of, 204
and high blood pressure,
242243
under relaxation, 46, 53,
56, 162
relaxation treatment for,
103-110
and spastic esophagus,
210
under tension, 16-17, 53
and visual images, 163-
168
Metabolism, basal, 22~23,
28
Milk, warm, as sedative,
183
Miller, Margaret, on nerv-
ous start, 146

273



YOU MUST RELAX

Mitchell, Weir, “rest-cure”
of, 51
Modern living, discussion
Of) 37,15
effect on sleep of, 183
tensions of, 8-14, 39, 65,
157, 257-259
Monotony, effect on fa-
tigue and sleep of,
202-203
Motherhood, tensions of, 6,
17
Mouth during mental re-
laxation, 107
Movement, during relaxa-
tion, 102, III
as sign of tension, 16
during sleep, 198-199
Muscles, abdominal, 248
biceps, contraction and
relaxation of, 69—71,
74, 94, 97
control of, §8-59, 64, 71
examination of, 27
extensor, 77
flexor, 77, 81
and nerve impulses, 31—

relaxation of, definition
of, 49
measurement of, 91-92
and mental activity,
46

in sitting position, 122

Muscles, relaxation of,
as treatment for older
people, 141-142

and tension, 16, 29, 35,
69, 128
measurement of, 145-
156
(See also Electrical
measurement; Lab-
oratory work)
triceps, 74, 122
weight of, 31

N

Nap, daily, limited value
of, 135-136, 243-244
Nausea as sign of tension,
17
Neck, relaxation of, 101,
110, 123-124
illustrated, 83
‘““Negative direction,”
meaning of, 93
Nerves, examination of, 27
overactive, 20, 29, 171
causes of, 30, 33-39
description of, 29-33,
38-39
methods of quieting,
40—48
in relaxation, 49
system of, 31-33, 180
vagus, 223-224
zero activity of, 5o
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Nervous breakdowns and
disorders, avoidance
and cure of, 14, 131

causes of, 10~14, 157
common, 171—-181
historical background of,
143
Nervous reeducation,
methods of, when
person is active,
112-132
when person is lying
down, 65-111
physician’s part in, 133—
142

Nervous start, study of,
145-149

Nervousness, characteris-
tics of, 52, 171-173

definition and treatment
of, 42, 50, 109

and digestive tract, 209—
225

effect on blood pressure
Of, 229, 232, 234,
243245

experiments in measur-
ing, 145~156

(See also Electrical

measurement; Lab-
oratory work)

and relaxation, 161

theories of, 143-145

Neurologists, inability of,
to help tense persons,

22-23
and relaxation treat-
ment, 161
Neuroses as tension signs,
19, 25, 149

Neurotic persons, inability
of, to relax, 57, 143
(See also Tense per-
sons)
Nose, examination of, 26

0)

O’Brien, Donough, on cor-
onary thrombosis, 259

Office workers, tension
among, 6, 18-20

Old persons, and relaxation
treatment, 141

Osler, William, on rest, 40

Oxygen, effect on blood
pressure of, 229

P

Pain, diminished by relax-
ation, 148
effect of, on nerves, 35,
149
on sleep, 204
Patent medicines, waning
popularity of, 2§
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Pathological conditions ef-
facting nerves, 34~38
Pavlow, and dog’sstomach,
209
on habit formation, 169
Penicillin, 227
Personality, breath-control
methods injurious to,
100
Philosophy, value of, 44
Phobias, definition of, 173
Physical education, impor-
tance of relaxation in,
142
Physical examination, de-
scribed, 26-29
importance of, 60, 133
Physicians, heart disease
among, 257, 259—-260
inability of, to help tense
persons, 20
relaxation treatment by,

66, 112-114, 133-
142
Piéron, Henry, sleep theory
of, 195

Pillow in relaxation treat-
ment, 67-68, 121

Pills, effect of, 24

Piper, H., research on mus-
cles by, 151

Pituitary gland and ten-
sion, 22

Poisons, effect on nerves,
35

Posture in sitting position,
illustrated, 88, 125

Practice in relaxation, im-
portance of, 61-62, 66,
97

period of, 67, 73, 111,
140-142

Progressive relaxation, def-
inition of, §3, 72, 93

Progressive Relaxation, 50,
165, 214, 218

Proprioceptive sensations
during sleep, 195

Proteins, effect of, on blood

pressure, 237

on nerves, 43

Psychiatry and treatment
of nervousness, 44, 227

Psychoanalysis in treat-
ment of nervousness,
44

Psychological attitude of
relaxed patient, 67
Psychological suggestions,

avoidance of, 94, 100
Psychopathic hospitals be-
fore World War I,
157
Ptomaine poisoning, 13
Pulse during relaxation and
under tension, §§
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Q

Quiet necessary during re-
laxation treatments,
67

R

Rats, hypertension experi-
ments on, 231
Reading, and differential
relaxation, 116-117,
127-131
effect on sleep, 183
Reality, necessity of facing,
138
Recreation, failure of, to
relax, 4-5
Reflexcs, paths of, de-
scribed, 150
during relaxation, 56
Relaxation, of the arm, 70—
76, 93-97
and blood pressure, 28,
226, 240-248
and conditions of fear,
173-175
description of, 7, 33, 49—
59, 54, 62! 71-72
of digestive tract, 14,
209-22§
program for, 225
for heart disease, 261-
263

Relaxation, importance of,
4, 29, 133-142, 161,
222

of internal organs, 58-59
measurement of, illus-
trated, 91-92
mental, history of, 157~
168
methods of, 168-170
and nervous disorders,
173-175, 177-181
new method of, de-
scribed, 49-64, 68
illustrated, 7792
time required for, 54,
63, 140-142, 241
in sitting position, 113~
114, 121-125, 128
illustrated, 88-9o
and sleep, 190-208
superintendence of, by
physician, 112-113,
133-142
and surgery, 241-242
when active, illustrated,
87—90
methods of, 112-131
program for, 131-132
when lying down,
method of, 65-111,
120~-121
program for, 110-111
Religion, influence of, 24,

44
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Residual tension, 245
definition of, 53-55
Respiration (see Breathing)
Rest, in bed or chair, 46
best time for, 45-47
prescribed, 40, 43
(See also Nap; Relaxa-
tion; Sleep)
Restlessness, prevalence of,
171
as sign of tension, 16—20
Retiring, time of, 46-47
Rheumatic persons and re-
laxation treatment, 68
Rice diet for high blood
pressure, 235-239
Routine during relaxation
treatments, 61
Ryle, John A., on coronary
thrombosis, 256-259

S

Salespersons, importance of

relaxation for, 119, 132
tension among, 6

Salt and high blood pres-
sure, 235~236

Scalp, examination of, 26

Schroeder, Henry A., 239n.

Sedative drugs, effects of,
24, 204, 206

Sedatives, varied, 41-44,
185, 204

Sedentary activities, relax-
ation during, 128
Self-control under tension,

134
Sensations, and mental ac-
tivity, 163-168
unconscious, 96
Sex, resultant tensions of, 4
and theories of nervous-
ness, 144
Sexual maldevelopment, 44
Shock and nervous start,
146
Shoulder during relaxation
treatment, 101
Siesta, value of, 45—46
Singing, importance of re-
laxation in, 117-118,
141
Sinuses, examination of, 28
Sitting position, relaxation
in, 113-114, 121-12§
illustrated, 88—go
Skeletal muscles, definition
of, 49
relaxation of, 58-59
Skin, disorders of, effecting
sleep, 184, 193
examination of, 27
Sleep, nature and impor-
tance of, 45, 52, 190~
200
position for, 68
quest for, 182-189
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Sleep, and relaxation, 113
successful methods of,
201—-208
program for, 208
and tension, 16-18
(See also Insomnia)
Sleep motility, 199
Smith, A. B., on spastic
colon, 221
Smoking and high blood
pressure, 242
Spastic colon, 218-221
Spastic digestive tract, 14,
29, 55
Spastic esophagus, 210-213
Speech, energy wasted in,
47
and relaxation, 69, 107—
108, 111
differential; 124, 131
importance of, 117-
118
and sleep, 197, 201
Spencer, Herbert, on fear,
172
Spices, effect on nerves of,
43
Spine (see Back)

Spleen, examination of, 27
Stammering as sign of
nervousness, 172
Standing as source of fa-

tigue, 47

Stomach, relaxation of, §8-
59, 223
during sleep, 193
ulcers of, 211, 213, 223
Strain as distinguished
from tenseness, 9§
Subconsciousness and the-
ory of nervousness,
144
Success and nervous break-
downs, 1213
Suggestion methods,
100, 161, 204, 238
Suicide, one cause of, 15
Sulfa drugs, 227
Surgery, effect on nerves
of, 36, 223—224
for high blood pressure,
234235, 241-242,
246
unnecessary, 218
Swallowing, difficulty in,
210-213
Syphilis of nervous system,
test for, 26
Systolic pressure, 246-247,
252

94,

T

Talking, nerve-muscle ac-
tion in, 31
as sign of tension, 64
Tea, effect on sleep of, 184
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Teeth, examination of, 26,
28
Temperature, body, during
relaxation, 55
under tension, 28, 5§
Tense persons, described,
15-29
Tenseness, in abdomen, 82
in arm, 78, 87
in chest, 83
described, 63, 68-71, 95
in eyes, 85-86, 103
in forehead, 84
illustrated, 77-87
in leg and foot, 75-76,
97-100
measurement of, 91-92
in neck, 83
voluntary control of, 56
Tension, causes of, 30-39,

143-145, 158

chronic, treatment of,
120-121

of digestive tract, 209—
225

and heart disease, 260-
262

measurement of, 145—
156

mental, common dis-
orders of, 171-181
history of, 157-168
relief of, 169-170
moving and steady, 96

Tension, prevalence of, 3-
14, 120
relief of, 14, 4048, 133—
142
when active, 112-132
when lying down, 65—
111
residual (see Residual
tension)
signs of, 13~29, 125
and sleep, 182-189, 244
“Tension headache,” de-
scribed, 124
Testimonials, valueof, 137-
138
Thatcher, Catherine, and
measurement of nerv-
ousness, 151
Thigh, contraction and re-
laxation of, 8081, 98
Throat, examination of, 26
“lump” in, 212
relaxation of, 117-118
Thyroid gland, examina-
tion of, 26
and nerves, 36, 43
and tension, 22-23
Tongue, examination of, 26
during mental activity,
167
relaxation of, 107, 111
Tonsils, effect of removal
of, 21-22
examination of, 26
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Toothache, effect on nerves
of, 35

Trembling as sign of ten-
sion, 19

Tuberculosis, value of rest
for, 40

Tuttle, W. W., on knee-
jerk, 194

Typhoid fever, effect on
nerves of, 35

U

Ulcers, duodenal, 213, 223
peptic, 223-225, 236
and spastic esophagus,

212
stomach, 211, 213, 223
Ultima Thule,excerpt from,
on nervousness, 38
University of Chicago,
Medical School of, 218
relaxation research by,
162
Urination, excessive, as sign
of tension, 25
Urine, examination of, 28

A

Vacations, and rice diet,
239
as sedative, 41
Vascular system, extent of,

32

Viscera under relaxation,
57

Vision, poor, as sign of ten-
sion, 2§

Visual imagery, 163~16s,
177

during relaxation, 110

Vitamin deficiency and
nervousness, 43

Vitamins and high blood
pressure, 237

Vocal cords during mental
activity, 167

Voice, carrying power of,
117-118

Vomiting as sign of tension,
13

W

Walking, nerve-muscle ac-
tion of, 64

War, effect on nerves of,
8-10

Warmth, effect on sleep of,
204

Winking, purpose of, 126

Woodyatt, Rollin T., on
spastic colon, 218

Worry, causes and treat-

ment of, 159, 175~
180
and high blood pressure,
238, 243
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Worry, prevalence of, 4, 7,
11, 171
and relaxation, 159-161,
167-168
and tension, 18, 38
Wrinkling, as sign of ten-
sion, 13, 16-17, 19,
55
illustrated, 84
Wrist, contraction and re-
laxation of, 74
Writing and differential re-
laxation, 116

X

X-rays, of heart, 253
in physical examination,
28, 60
in spasm investigations,
211, 214

Y

Yoga and breath control,
100
You Can Sleep Well, 200
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