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ABSTRACT | i

The general aim of this study was to investigate the ef-
féctivenesé of a physical relaxation technique in decreasing an-
xiety in a non-clinacal setting. The independent variable was
the relaxation technique designed to be taught to the subjects;
The dependent variables were the measures of both physiological
and psychological parameters of anxiéty.

130 undergraduates in a Kinesiology course were adminis-
tered the Spielberger State-Trait Anxiety Inventory (STAI). The
twenty subjects with the highest anxiety-state scores participat-
‘ed‘in the study and were randomly divided into two groups of eq-
ual size, a‘treatment group and a control group. The treatment
group was taught to use the relaxation program designed by Mit-
chell (1977), Physiological Relaxation. The control group was in-
structed to sit quietly and attempt to relax.

Each subject met with the experimenter on three occasions
for two hours. During each of these sessions the treatment group
underwent two training periods for Physiological Relaxation while
the control group used the same periods of time to relax on their
own, |

During these daily sessions pre- and post training measures
of forehead and trapezius EMG, hearf rate, blood pressure, gal-
vanic skin response, and feSpiration rate were recorded from all
subjects. In addition.»Spielberger's State-Trait Anxiety Inven-
tory was administered to ali subjects prior to their first ﬁeet-
ingfwith the experimenter and again immediately following their

final meeting.



iv

Significant changes across training periods were demon-
gtrated in all dependent variables with the exception of treat-
ment group EMG measures. The treatment group displayed signifi-
cantly lower EMG measures than did the control group after the
training periods. Although staté and trait anxiety, galvanic
skin response, respiration rate, systolic blood pressure. and
heart rate values were also reduced after the training periods,
there were no significant differences evident between the treat-
ment and control groups. v

The physiological changes support Benson's (1974) hypoth-
esis that the practice of a relaxation technique will eiicit a
*relaxation response". These changes also correlate well with
reductions on State and Trait anxiety scores as measured by
Spielberger's State-Trait Anxiety Inventoryf

Although the practice of Physiological Relaxation demon-
strated a more consistent and more substantial effect on the aut-
onomic nervous system, it failed to establish itself as signifi-
cantly superior in all respects to simply sitting quietly in a

reclining chair and attempting to relax.



We dance °‘round in a ring and suppose,

But the secret sits in the middle and knows.

-~- Robert Frost
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Iﬁtroduction

Jacobson haé described anxiety as excitation of the somato-
motor as well as the autonomic nervous system when a threat,
either real or imaginary, is perceived and an attempt is made to
confront or avoid this threat. " Both smooth and striated muscle
patterns show heightened action potential levels which are an in-
dication of the emotional reaction in which virtually the whole
organism participates. (Jacobson, 1964, preface).

The discomfort of anxiety has troubled people throughout
the history of mankind. The present era has been described as
"The Age of Anxiety" (Marmor. 1972, p. 212) and our literature,
art and music offer testimony to the pervasiveness of this phen-
omenon, Marmor states that a certain degree of anxiety is usefu],
and indeed essential, to alert the individual so that adaptive
responses are mobilized to meet actual or potential threats. Ex-
cessive anxiety however is debilitating because considerable am-
- ounts of énergy are dissipated and the life forces of the indivkL
ual can be diminished and disorganized, (Marmor, 1972).

The elements that typically constitute an anxiety response
are laréely those associated with a widespread discharge of the
autonomic nervous system; predominahtly its sympathetic division.
These elements vary with the duration and intensity of the stress
. and according to each organism's individual patterns of responses
" (Benson, 1974, p. 37). \

Physiological manifestations of anxiety can include in-
creaées in muscle tension, pulse rate, blood pressure, sweating

(particularly palmar), frequency of micturition and defacativn,

»



and gastric secretions along with hyperventilation, pupil dilat-
Ation- dry mouth and flushing or paling (Turner, 1963, Buss,
1966, Pitto, 1969). This is not to imply that all anxious indi-
~viéﬁals will show equally incremental rises in all the above men-
tioned responses or that an increase in any of these responses
ijs an absolute indication of an anxiety reaction in a particular
jndividual. Rather the statement indicates that the aforement-
joned responses are a part of a package which is regulated, in

| degree and form, by an individual's reaction to an anxiety prov-
oking stimulus (Lacy, 1953).

Other physiological manifestations, which also reflect
autonomic activation, are increased levels of serum and urinary
corficbsteriods and cathecholamines, increased urinary excretion
- of ﬁotassium and decreased secretion of sodium, increased eryth-
rocyte sedimentétion rate, and an increase in plasma lipids
(Froberg et al., 1971). Electroencephalogram studies show less
alpha activity in persons suffering anxiety states as compared to
normal subjects, (Brockway et al., 1954).

Secondary conditioning of anXiety responses to any of the
symptoms of anxiety may then occur creating a "vicious circle",
This circle involves some noxious stimulation which causes an an-
xiety response to develop in that organism. The developed anxi-
ety response cén then manifest certain symptoms which in turn
will add to the noxious stimulation to cause an increase in anxi-
ety. Allowing the"vicious circle” to remain unbroken can promote
the éffecfed individual's susceptibility to a large family of
psychosomatic disorders ranging from stomach ulcers to obesity.

The individual's susceptibility to many emotional ills is also



jncreased (Jacobson, 1964, p. 214). 3

Throughout,the early history of mankind the aforementioned
aﬁxiety response had a definite survival value and thus, prob-
ably became strongly establishéd in man's genetic make-up. 1In
thie prehistoric setting Cannon referred to the response as "the .
fight or flight instinct” or "the defence alarm reactionl". In
early times individuals required such a set of physiological con-
ditions. The majority of the environmental stimuli required some
forﬁ of physical response. However, in our more modern environ-
ment, the defense alarm reaction is no>longer always appropriate;
jt is an anachronism. Although the reaction continues tolbecome
aroused in éll its visceral and muscular aspects, in any situat-
jon where an individual becomes threatened, we are less often
confronted by threatening situations requiring a physical resp-
onse. In other words, in place of real tigérs. in our contemp-
orary environment we face paper tigers. Most modern societal
standards have deemed it inappropriate behavior to fighf these
paper tigers or to run from them, Thus, the challenged individ-
ual is left with a body prepared for physical actioh and most
often no physical outlet for expression which results in an unre-
solved conflict.

Our rapidly changing environment with its incessant stimu-

lations of the sympathetic nervous system, is largely reSponsiﬁle

1Harvard physiologlst W.B. Cannon described this in-

voluntary response which mobilized the human body in

preparation for a danger situation. A set of physio-
logical responses including increased blood pressure,
heart rate, and oxygen consumption alerted and prep-

ared the body for "fight or flight". For further in-
formation see: (Cannon, 1914).
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for’the high’incidence of anxiety which is in turn a precursor

0 TR

to hypertension and similar maladies prevalent in our society.
phe model shown in figure 1 is an adaptation of a model for

bgyohosocially mediated disease developed by Levi (Levi, 1972).
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Levi, in studying biopsychosocial stimuli, postulates
tﬁat an uanQOIVGd challenge to a predisposed organism leads
from the initial tension (stress reaction ——» physiological
changes) to precursor of disease and finally to actual disease.
The biopsychosocial stimuli may arise from the inner or outer
environment of the individual and include electrolyte imbalance,
pain, sensory deprivation or overload, emotionally charged ex-
periences, inner conflict, etc. - Any of those stimuli may become
a "stressor® in Selye's terminology (Selye, 1956). In fact, any
biopsychosocial change can act as a stressor insofar as it chal-

lenges the individual to adapt and is thus a potential threat to

homeostasis.,

The combined effect of the biopsychosocial stimuli and the
paychobiological program determines the psychological and physio-
logical reactions (mechanisms: e.g., stress) of each individual.
These may, under certain circumstances. lead to precursors of
disease and theh to disease itself. Interacting variablés are
intrinsic and extrinsic factors which influence (i.e., alter the

action of) all other parts of the model, These variables tend

to promote, diminish, or prevent anxiety. Variables such as

heat, noise, health care and recreation qualify as extrinsic
factors whereas age, sex, diet, and the absence or presence of
disease would be examples of intrinsic factors.

From an examination of the model a definition of anxiety

can now be proposed.Z

" “An examination of this working definition of anxiety
from Levi's model (see page 5) reveals that anxiety
and stress can be used synonomously in this paper.



Anxiety is a total organismic response to perceived
threat or challenge arising from biopsychosocial
gtimuli impinging upon the psychobiological program
of the individual and influenced by intrinsic inter-
acting variables. The response is characterized by
cortical and autonomic activation and subjective
feelings of physical and psychological tension. An-
xiety is adaptive in alerting the individual to the
presence of a problem. However, anxiety which re-
mains unresolved, or inadequately resolved, is physi-
ologically and psychologically diaor%anizing and
thus maladaptive (Miller, 1975, p. 26).

Hans Selye presents a slightly different perspective on

the subject of anxiety, which he refers to as stress. He begins

by defining stress in the following manner: "... stress is essen- x <

tiaily the rate of wear and tear in the body." (Selye, 1956 Pre-
féce). Feelings of hunger, tifedness. apprehension, and anger

are all subjective sensations of stress. Stress however does not
necessarily imply a catastrophic state, for any emotion, any act-

ivity causes stress,

Life is largely a process of adaptation to the circum-
stances in which we exist.... The secret of health and
happiness lies in successful adjustment to the ever
changing conditions on this globe; the penalties for
failure in this great process of adaptation are dis-
ease and unhappiness (Selye, 1956 Preface). .

Selye points out that many common diseaseé afe a product of
adaptive errors in the afflicted individual‘s response to stress
as opposed to direct damage due to germs, poisons, or other ex-
ternal agents. The common diseases referred to here are: many
nervous and emotional disturbances, high blood pressure, gastric
and duodenal ulcers, certain types of rheumatic, allergic, cardio;
vascular and renal diseases. Selye classifies these as ”diseases

of adaptation"”.
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The general adaptation syndrome (GAS) or the stress syn-

.drome as it is now called, refers to the entire non-specific re-
gponse of an organism to its external and internal environments.

'selye explains how he decided on the title, general adaptation
-gyndromes

I call this syndrome "general" because it is prod-
uced only by agents which have a general effect up-
on large portions of the body. I call it "adapt-
ive" because it stimulates defense and thereby helps
the acquisition and maintenance of a stage of in-
urement. I call it a "syndrome" because its indi-
vidual manifestations are coordinated and even
partly dependent upon each other (Selye, 1956, p.32).

The physiological elements Selye alludes to in his discus-
Sion of the general adaptation syndrome are discussed in the be-
ginning of the paper. The human organism responds to a stressor
with a wides?read discharge of the autonomic nervous system, pre-
”dOminately its sympathetic division. These physiological act-
ions prepare the organism to cope with the omnipresent stress
situations by which it is continually confronted,

The stress syndrome progresses through three stages. The
first stage is the alarm reaction. The organism mobilizes to
confront the challenge of a stimulus. The second phase is called
fhe stage of resistance wherein the organism adapts to the chal-
lenge of the stimulus. No living organism can be maintained con-
tinuously in a state of alarm, Either the organism adapts to the
challenging agent or it is eventually destroyed by it., The third
'phase of the syndrome is the stage of exhaustion. Prolonged ex-
bosure to a noxious agent will result in the failure of the adapt-
ation process. Only the most severe stress will lead to the stage

of exhaustion and death. Under all but the most severe

\



eircumstances an individual will proceed only through the
first two etages‘of the stress syndrome. Most stressors are

ghort lived, not pushing the individual past the stage of ad -

aptati (o) ¢ %

Drug Therapy

The most common therapy for the treatment of both psycho-
logical and physiological stress has been the administration of
a variety of aniolytic drugs ranging from the barbiturates to
antianxiety agents. Practical experience has shown that these
drugs are not always effective in controlling an individual's re-
action to either the causes or the symptoms of both psychological
ahd physiological stress. In fact, the drug therapies discussed
here are considered, at best, to be palliative. and not curative,
That is to say that adequate doses of these compounds, properly
administered. will provide varying degrees of symptomatic relief
for individuals suffering from anxiety. There are a nuﬁber of
reasons why other forms of therapy are beginning to supplement or
replace drug administration as a means of treating anxiety.

Barbiturates such as pentobarbital (nembutai). secobarbit-
al (seconal), and amobarbital (amytal) have been used extensive-
ly not because they were highly effective but because there were
no other treatmenfs available for the symp toms of anxiety seen so
often by the medical profession. They are central nervous dep-
ressants, With even small doses psychomotor coordination is ad-
versely affected. The barbiturates have a serious addictive po-
tential with ever increasing doses required to produce the des-

ired psychological or behavioral effects. As usage becomes

.



ﬁabitual. the effective dose may approach lethal levels

10

(Honigfeld and Howard, 1978, P. Lks),

) When antianxiety agents were introduced to the clinical
getting it became readily appafent that the magnitude of their
therapeutic effect on anxiety was far greater than that of bar-
biturates (Wheatley, 1973). The antianxiety agents could also
pe described as minor tranquilizers. Examples of the minor
tranquilizers would be meprobamate (Miltown, Equanil), chordi-
azepoxide (Librium), and diazepam (Valium).

Their usage, however, is not without its drawbacks., Anti-
anxiety drugs can also create a dependence upon or an addiction
’td their use with a resultant loss of self-confidence and emot-
ional security (Wheatley, 1973). Individuals using these drugs
are also subject to severe withdrawal symptbms. Potentially toxic
reactions include skin rash, nausea, headache, impairmeht of
sexual function, vertigo, light headedness, and men:trual ir-
regulafities (Goodman and Gilman, 1975, p. 191). Undesirable
Cbgnitive effects may appear for varying periods of time and in-
clude an incapacity to perceive stimuli clearly alpng with poor
organizatianal ability (Honigfeld and Howard, 1973. p. 46),

Many researchers have proposed an alternative program to
deal with excessive anxiety and muscle tension which would re-
place or be used concomitantly with drug therapy. This alter-
native program involves psychophysiologic relaxation techniques.
These techniques put the individual in control, to decide which
level of»afousal is appropriate for a given stimulus. Psycho-
physiologic relaxation techniques are claimed to leave the mind

alert and there are no addictive or withdrawal symptoms.,

»
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Regulation, the avoidance of excessive tension,
can be mediated through the striated (voluntary)
musculature. When this musculature acts, as in
effort patterns, the function can be measured el-
ectrically:; when this musculature relaxes toward
gero levels, anxiety decreases during this dimin-
ution. ' In this sense, anxiety tension is a depen-
dent variable. Thus there is no speculation, no
mystery, no hypnotic suggestion... (Jacobson,

1964, p. 1).

psychophysiologic Relaxation Techniques.

Psychophysiologic methods to control anxiety and to prom-
ote relaxation and composure have been used in both Eastern and
Western cultures for centuries. Eastern disciplines such as
nga and Zen teach methods of breath control, physical exercises,
and mental concentration leading to meditation and contemplation.
These practices induce serenity, a state diametrically opposed
té the alerted, aroused state of anxiety.

‘Western practices of psychophysiologic techniques which
lead to composure'and serenity have occurred within the frame-
work of religious beliefs and more recently in medical and psy-
chological clinical practice, as well as in the introduction ard
popularization of eastern meditation techniques to the general

publie,

Meditation.

Most religious organizations have employed meditation as a
means to an altered state of consciousness., Records of branches

of Christianity. Judaism and Islam have been documented showing
well developed practices of meditation (Underhill, 1967; Scholem,

1961; Trimingham, 1971).



Maharishi Mahesh Yogi popularized an Indian Yoga 12
fééhnique in the West called Transcendental Meditation. "TM"
is now widely praétised by the general public. Wallace and Ben-

gon describe the basic elements of Transcendental Meditation.

The practitioner sits in a comfortable position
with eyes closed., By & systematic method he has
been taught, he perceives a "suitable" sound or
thought. Without attempting to concentrate speci-
fically on this cue he allows his mind to experi-
ence it freely, and his thinking, as the praction-
ers themselves report, rises to a "finer .and more
creative level in an easy and natural manner®,
(Wwallace and Benson, 1972, pp. 80-9%),.

In one of the most detailed physiological examinations of
a relaxation technique Wallace and Benson performed extensive
measurements on thirty-six subjects who were transcendental medi-
tators. The results of their study are summarized below.

Physiologic changes consistent with decreased sympathetié
nervous system activity were present during}the practice of this
relaiation technique. The following variations were noted: de-
creases in oxygen consumption, carbon diqxide elimination, res-
piratory rate, and minute ventilation. Arterial blood léctate
decreased markedly. Arterial blood pH and base excess decreased
slightly. Skin resistance increased considerably while muscle
blood flow increased to a lesser extent.

The electroencephalogram revealed increased relative in-
tensity of slow alpha waves and occasional theta wave activity;
The éforementioned_changes afe believed to represent activation
of an integrated hypothalmic response which results in general-
ized decreased sympathetic nervous system activity and perhaps
also a corresponding increase in parasympathetic activity. This

response is referred to as the "relaxation response“ (Benson,

N
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197&). which seems to be the counterpart of the emergency

reaction of'Caann described earlier.
B A number of the above changes should be discussed in great-
Vef détail to explain how these'changes are related to anxiety.

| It was noted through this relaxation technique there was a
decrease in oxygen consumption, carbon dioxide elimination, res-
‘pifatory rate, and ventilation per minute. It was also noted
that the ratio of carbon dioxide elimination to oxygen consump-
~ tion (in volume) remained essentially unchanged throughout the
téstings (i.e., the ratio of carbon dioxide elimination to oxy-
geﬁ.consumption before, during. and after relaxation was the
same). This is an indication that the controlling factor involv-
ed is the rate of the metabolism and that through relaxation an
individual can reduce his metabolic rate. The reduction of met-
abolic rate means a reduction in the amount of energy consumed
needlesély to maintain a state of hyperactivity, and thus, a more
efficiently operated organism, |

Another change recorded by Benson was a marked decrease in

arterial blood lactates. Individuals suffering from anxiety
show an excessive rise in lactate levels. In a paﬁer by Pitts
(1969) an experiment is described in which researchers at the
Washington University School of Medicine were able to produce the
symptoms of anxiety neurosis and even acute anxiety attacks by
chemical means. They did so by administering enough lactate,
which is a normal pfoduct of cell metabolism, to raise the blood

lactate level about as high as it is during strenuous physical
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éfcise or other heavy physiological stress.3 14

pitts noted that anxiety could occur in normal people un-
'a;f gtress aé a consequence of excess lactate production result-
iﬁg from an increased flow of epinephrine. The rise in the lev-
¢1 of epinephrine in the blood is known to stimulate anxiety
symptomé as well as to step up lactate production.

Another physiological response tested by Benson was the
variation in electrical resistance of the skin, This test, gal-
vanic skin response (GSR) or psychogalvanic reflex (PGR) is a
commonly used physiological test for anxiety. It is convenient
gnd probably the most widely used measure of activation of the
human organism. It is a cholinergically mediated response whhﬂ1
refiects activation initiated in both the physiological and psy-
chological spheres. It has a particular advantage for résearch
because its measurement reflects a more generalized response of
the whole being rather than of the more discreté elements of a
body tissue or a body part (Mountcastle, 1974, p. 355).

With increased levels of anxiety there is increased symp-
athetic nervous system activity which will activate the sweat
glands. Increased production of sweat results in é decreased

resistance between two points on the skin., Therefore a reduction

3When the oxygen supply becomes either unavailable or
insufficient for cellular oxidation to occur small am-
ounts of energy can be released by anaerobic glycolysis.
Lactate is the end product of anaerobic glycolysis. A
rise in blood lactate level is therefore a normal result
of anaerobic activity. When oxygen in sufficient supply
becomes available again large portions of the lactate
are reconverted into glucose. The greatest proportion
of this reconversion takes place in the liver (Guyton,
1976, p. 913).
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in gkin resistance resulting from elevated levels of anxiety

would appear to be due to the increased stimulation of the sweat

.glénds (Lader and Mathews, 1970),

In measuring skin resistance to an electric current, if

other factors such as environmental temperature and humidity

'remain constant, a decrease in the skin resistance of an individ-

ual would be expected to reflect a greater degree of anxiety in
that indiﬁidual while an increase in skin resistance would be ex-
pected to reflect a greater degree of relaxation. Benson's find-
ings fit in well with this information. He discovered a consid-
erable ihérease in skin résistance takes place in an individual
who is in a highly relaxed state.

Bensoh's observation that there is an increase in the flow
of blood to the skeletal muscles of individuals practising tran-
cendental meditation should not be a surprising one. Muscular
tension, a state of chronic partial muscular contraction, cohst-
ricts the vesséls which carry the blood to and from the skeletal
muscles thereby restricting the blood flow. This restriétion of
Blood circulation would prevent oxygen and the other esséntial
nutrients from reaching the mﬁscles. This occurrence could ex-
plain the rapid rise in arterial blood iactate under stress, The
main site of~lactate production in the body is the skeletal mus-
cle. Any restriction in blood flow to the muscles with its cor;
responding decreasc¢ in oxygén uptake would increase the rate of
anaerobic metabolism of which lactic acid is a by-product. The
acceleration of blood flow to the skeletal muscles during a relax

ed state would speed up the delivery of oxygen to the muscles.

The resulting increase in oxidative metabolism could be a

N




 gubstitute for anaerobic metabolism which would account for 16
“the marked décrease in production of lactate,
| Another potentially significant effect of a diminished ox-
'ygen‘supply to the skeletal muséle would be a state of physiolog-
jcal contracture., In the event of a reduced oxygen supply to the
skeiétal muscle a depletion of the ATP required to dissociate the
actin-myosin bonds mgy result., This being the case a.state of
physiological contracture occurs. Ugder these circumstances the
muscle is unable to reduce its tension as the actin-myosin bonds
are unable to dissociate (Guyton, 1976, pp. 145-146),

In extreme cases of prolonged isometric muscle contraction
a severe restriction of the circulation of the blood will‘occur.
This diminished blood supply can cause tissue to become malnour-
ished and susceptible to infection and diséase (Wallace and Ben-
son, 1972). |

One final change in psysiologic state Benson noted, which
helped confirm the picture of a highly relaxed, although wakeful
condition, was the marked intensification of alpha waves record-
ed by the electroencephalogram. Alpha waves are nqrmally thought
to be associated with pleasant day dreaming sorts of activity.
However, brain researchers are still unsure exactly how alpha
waves are associated with mental effort or the relief of mental

effort.
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EMG Bioféedback.

An alternative method of promoting deep muscle relaxation
. has‘been developed using analog information feedback. EMG bio-
feedback apparatus measures muscle action potential levels (el-
eétromyography) and incorporates the major principles of operant
conditioning (e.g., see Skinner, 1953). The shaping'of muscle
relaxation responses is of considerable interest because it sug-
gests that operant conditioning may facilitate, in human subjects,
a greater‘degree of control over their internal environments.

Reinking and Kohl (1975) explain why they chose to use EMG
biofeedback as a method to study relaxation response.

Though moét theories of therapeutic relaxation foc-

us on sympathetic nervous system patterns which the

EMG only indirectly reflects, EMG records were still

chosen for the following reasons. First, EMG and

sympathetic activity covary in a variety of situat-

ions. There is evidence that the best single correl-~

ate of sympathetic arousal is skeletal muscle action

potential... Second, the training procedures of most

relaxation therapies focus primarily on skeletal mus-

cle relaxation, despite their theoretical emphasis on

general autonomic system functions. Consequently,

the EMG seems a useful dependent measure of tension

and a reliable means of judging the relative effect-

iveness of various relaxation methods (Reinking and
Kohl, 1975, pp. 595-600).

- The basic training method employed would seem potentially
applicable to a variety of physiological events, and might be
useful both in behavioral therapy and in certain psychosomatic
disorders. An obvious candidate for this feedback approach
unldfbe the tension headache said to be associated with, and

8ustained by, contraction of the head and neck musculature.

A particular instrument built by Budzynski and Stoyva at
- the University of Colorado Medical School, was developed with
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the following characteristics:

1. There would be continuous tracking of levels of muscle

action potential.

2. The subject would receive precise and immediate analog in-

formation from a given muscie.

3, The information would be in the form of a tone with a

pitch varying with the level of muscle activity.

4, The gain of the feedback loop would be adjustable to per-

mit gradual shaping of the deep relaxation response.

5. The system would permit continuous quantification of per-
formance as measured by levels of muscle action potential

from trial to trial (Budzynski and Stoyva, 1969).

This system is an objective, non-verbal indicator of relaxation.
By using analog information feedback it becomes possible to ac-
celerate and intensify the process of relaxation.

Essentially the function of the system is to provide the
subject with a constant volume tone that varies in pitch as el-
ectromygraphic (EMG) activity changes. For example, a higher
pitch would correspond with a higher ievel of ENG activity.
Therefore, by noting the pitch a subject is aware of his/her el-
ectromygraphic actiﬁity and can act toward lowering the pitch .

and therefore lowering the activity of the muscle involved,

Systematic Desensitization.

This standardized behavioral technique has been an effect-
ive tool in the therapy of anxiety, specificaliy in the therapy
of phobic behavior (Greenwood and Benson, 1977). Developed by

~
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wolpe (1958) systematic desensitization is based upon the postu-

jate that the anxiety response is a learned response and that it
reflects increased nervous system activity. The theoretical
mechanism for the elimination of neurotic behavior is operantly

conditioned inhibition.

If a response antagonistic to anxiety can be made to
occur in the presence of anxiety-evoking stimuli so
that it is accompanied by a complete or partial sup-
pression of the anxiety response the bond between
these stimuli and the anxiety responses will be weak-
ened (Wolpe, 1958).

In this form of therapy the subject and the therapist con-
sﬁruct a heirarchy of anxiety evoking stimuli. The subject is
then conditioned to control his/her anxiety by deliberate forms
of relaxation while confronting the leasf provoking stimulus in
the heirarchy. This process is systematiéally repeated, as the
subject ascends the scale, one stimulus at a time, until the

most anxiety provoking stimulus can be effectively tolerated.

Progressive Relaxation.

One of the deliberate forms of relaxation used in conjunc-
tion with systematic desensitization is a progfam develbped by
Jacobson (1938) entitled Progressive Relaxation. This technique
uses as its base one of the primary tenets of learning and syst-
ems theory (Jacobson, 1964). The subject is first taught to rec-
ognize tension in specific muscles‘and subsequently learns to ﬁ&
lax these muscles at will. Jacobson was able to test the effect-
“iveness of his program by using electromyography whiChfindicates
specific muscle activity. He cited a number of clinical cases

ranging from conditions such as colitis and pyloric ulcers to

L]
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‘hypertension. excessive anxiety and insomnia which he has treat-

v_ ed guccessfully using Progressive Relaxation methods of tension
\éontrol (Jacobson, 1964), |

Researchers investigating Progressive Relaxation, both with
.and without systematic‘desensitization. have met with varying
1evels of success in producing‘a competitive alternative to the
anxiety response (i.e., the relaxation response — see Benson,
1975).

Paul (1969) showed that physiologic changes consistent
with decreased sympathetic nervous system activity were the re-
sult of the practice of Progressive Relaxation. The parameters
moni tored by Paul were forearm muscle tension, heart rate, resp-
iratory rate, and skin conductance. With‘the exception of skin
cohductance. he found that normal subjects were able to produce
gignificant reductions in all of the paramefers. in relation to
A control group.

Edelman, (1971) also reported significant decreases in
frontalis EMG activity in subjects who practised Progreésive Re-
laxation. Schandler and Grings (1976), Hajnes:gj_gi..'(1975).
‘and Canter et al., (1975) have produced similarly positive results
in their investigation of Progressive Relaxation.

In contrast, Mathews and Gelder (1969) could find no sig-
'nificant reductions in forearm EMG in subjects who practised Péo-
gressive Relaxation. Furthermore, they could make no distinction
between this group and the control group. Lader and Mathews
(1§70) also demonstrated no significant differences between con-
trol and Progressive Relaxation groups in measure . frontalis

EMG activity.
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Lader and Mathews (1971) discuss the divergences of re-

gults in EMG studies of tension by first pointing out that the

gemantic aspects of the word "tension" have led to confusion.

" where in physiology the word tension refers to the force prod-

uced by a contracting muscle, in every day usage tension descri-

bes a particular emotional state, anxiety. Lader and Mathews

distinguish between the physiological and lay meaning referring

to the former as muscular tension and the latter as subjective
"tengion".

They identify another important distinction, that between
"felevant" and "irrelevant” activity. Increases in muscular ten-
sioﬁ are necessary to respond to many physiological needs. These
are considered relevant forms of activity. Any concomitant
changes in levels of muscular tension that are not essential for
motor purposes are irrelevant., They further state that psycho-
logical factors can greatly influence irrelevant muscle activity,

The authors relate this information to the varying results
produced by EMC studies of tension in the following manner. Al-
though the experience of muscular tension (and autonomic activi-
ty) may actually constitute the emotional state and, alternative-
ly, emotional states inevitably evoke ihcreased muscular tension,
there is no implied causality. The fact that EMG levéls are
raised in patients suffering extreme emotional states quite prob-
ably reflects general affective over-arousal rather than any more
specific mechanism. This implies that controlling (decreasing)
levels of EMC activity is not necessarily an effective method of

reducing subjective "tension" (anxiety).
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The authors conclude their discussion with the follow-

ihg statemeht:

.+sosmeéthods which serve to directly lower EMG lev-
els seem unlikely to effectively reduce subjective
"tension® in patients suffering from other psychi-
atric syndromes. However, in the case of some spe-
cific psychosomatic symptoms, enough is known to
allow a cautious optimism regarding such techniques,
and to anticipate their more widespread application
to tension states (p. 484). _

Physiological Relaxation.

.Mitchell (1977) has developed a modified form of Jacobsons
Progressive Relaxation which she has ehtitled Physiological Re-
1éxation.

Mitchell's basic premise is that states of anxiety and
‘hervousness or such slight body responses as bracing for some-
fhing unexpected, cause an increase in the tension of skeletal
muscle. A problem arises when the stressor’(envirbnmental or
other)  is no longer present but the elevated levels of mus-
cle tension remain because of the absence of a physical outlet
to the stressor. Physiologically, the individual is prépared
for physical action and none is forthcoming. 1In this situation,
once the stressor is forgotten, the individual loses the aware-
ness that his/her degree of muscle tension is excessive.

Mitchell contends that these excessive levels of muscle
tension result in diétinct postural variations. She states:
"That people suffering from,undischarged stress adopt an exact
pattern of positioning in all their joints." (Mitchell, 1977,

‘P- L2), Mitchell has identified and described this pattern of

joint positioning in the following manner:

The Head: The head comes forward. If the stress is due to
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grief or pain, the head may bend down with the

chin in., If the stress is caused b& anger or ap-
prehension, the chin juts out and the whole head
moves forward on the neck.

ghe Arms. The shoulders are lifted upwards towards the ears
and held there. The upper arms hug the_chést at the
sides, or in front, while the elbows bend up.

The Hands. The fingers and thumbs curl up to form a fist and
the hands may indeed clench each other. The person
may clasp some object tightly, or a man often puts
his hands in his trouser pockets and keeps turning
his money over.

The Legs, if sitting down. A woman tends to sit sideways on the
edge of the chair and wind one leg around the other,

Both men and women usually cross their legs and then

the top foot is held rigidly upwards, or moves fapid-

ly up and down at the ankle. The accent is on the
up movement (dorsiflexion).

The Legs, if standing. The persoh may cross and uncrosé his lezs
cbntinuously. We often see this performance by a
platform speaker,

The Body. The body bends forwards and is usually held fairly

rigid.

The Breathing. The breath is either held on an inward gasp, or
it is quickened so that the upper chest moves rap-
idly up and down. The accent is always on the in-
ward breath,

The Face. The jaw is clamped tightly shut, and the teeth often

L]
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 grind together, The 1lips are tightly closed. The

tohgue cleaves to the roof of the mouth. The brows
corrugate and the eyes may either screw up as in grief
or pain or open wide as in real or imagined danger

(Mitchell, 19?7’ Pp. 26"'27).’

In_order to facilitate the individual in ceasing'to[main-

j*iain the aforemehtionedfstress‘posture Mitchell has designed a
“Eprogressive relaxatlon program whlch involves the concept of re-
'nlﬁciprocal relaxation or reciprocal inhibition. According to this

‘:fconcept. when motor neurons are transmitting impulses to muscles

causing them to contract, the motor neurons that service their
éﬁtégonists are simultaneously reciprocally inhibited, Thé ant-
agonistic muscles therefore remain relaxed and the movers con-
tract without opposition, »

By selecting the opposing muscle groups to the muscles
sﬁbwing the stress related tension a mechanism is available'to
unconditionally relax the affected ruscles., By cohtracting the
opposing muscle groups their antagonists will bé réciproéally

relaxed. The last step is to stop contracting the opposing mus-

§ cle groups théreby attaining relaxation in both sets of muscles,

To summarize, Mitchell's relaxation training program has
idéntified the stréss positions and the corresponding activated
muScles. selected fhe appropriate antagonists to these activated
muscles, systematically contracted and then stopped contracting
these muscles, and finally, concentrated on the end product of

compiete relaxation,
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Overview of the Study Design

The general aim of this study was to investigate the ef-
fectiveness of a physical relaxation technique in deoreasing an-

xiety in a non-clinical setting. The independent variable was

. the relaxation technique designed to be taught to the subjects.

.’Thé dependent variables were the measure of both physiological

and psychological parameters of anxiety.

Subjects

Spielberger's State-Trait Anxiety Inventory (STAI) (Spiel-
bergef. 1970) was administered to 130 undergraduates at Simon
Fraser University. From this group the students with the twenty

highest anxiety-state scores were selected to participate in this

8tudy. The range in anxiety-state\scores of the twenty selected
:  students was from 69 to 44, The total range in anxiety-state

~scores was from 69 to 22, Anxiety-trait was not considered as a

bagis for subject selection because it is thougﬁt fo be the indi-
vidual's predispositon to manifest anxiety. By definition, there-
fore, anxiety-trait Would be unaffected by environmental stimuli
(e.g., a relaxation technique).

The group of twenty students selected for the study wag
comprised of sixteen females and four males. The average age of

the group was 20,2 years.
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Proc edure

The twenty subjects, chosen on the basis of high state an-

. xiety levels, were randomly divided into two treatment groups

-compfised of ten subjects each. Group one was taught to prom-

pte muscle relaxation using Mitchell's technique of Physiologic-

al Relaxation. Group two was a no treatment group used as a con-

trol.

Each group was introduced to the study and informed as to

‘what their specific role was in the study. After the introduct-

jon each subject met with the experimenter once each week for
fhree weeks. Each of the three meetings between the subject and

the experimenter was scheduled at the same time of day in order

to minimize diurnal variations in the physiological parameters

measUfed. The individual meetings between the subject and the
experimenter were set up to incorporate two fraining sessions per
meeting. Thus each subject actually underwent six training ses-
aiOns with the experimenter ovéf the three week period.

Each meeting consisted of a thirty minute period in which
the subject was connected to the various pieces of apparatus mea-~
suriﬁg physiological responses; a five minute period prior to the
training session where the physiological responses were recorded
at one minute intervals; a twenty minute training session; an-
other five minute period to record physiological responses and
then a ten minute break. Excluding the time spent connecting the
SubjeCt to the recorders, this procedure was repeated after the
ten minute break.

Durihg the actual training sessions group one was asked to

fOllow, very carefully the directions presented to them for

.
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Mitchell's Physiological Relaxation technique. These direct-

-ionS were pre-recorded on a cassette tape in order to standard-
jze experimenter-subject interaction. Group two was 1nstructed
fo git comfortably and attempt‘ to relax as completely as possible.
Spielberger's State-Trait Anxiety Inventory was adminis-
gered to all subjects prior to their first meeting with the ex-
perimenter and again immediately following their final meeting.
The physiological responses being recorded during the five
minute pre- and post training session intervals were forehead
and trapezious muscle EMG, heart rate, blood pressure, galvanic
gkin response and respiration rate. Samples of the data in gra-
phié form, recorded directly on the Teca Unit and on the Physio-

graph can be found in Appendix A.

Relaxation Technique

All of the relaxation techniques described in this paper
have been reportedly beneficial in promoting relaxation, but with
varying degrees of success. To complicate matters even more, re-
searchers have employed grossly divergent training schedules with
concomitantly divergent results,

The decision to select Mitchell's Physiological Relaxation
as a technique to promote profound muscle relaxation was based on
the reported clinical success of a similar technique, Jacobson's
Progtessive Relaxation. Physiological Relaxation is a modificaxb
ion of Progressive Relaxations which, according to Mitchéll.
(1977. pp. 17-18) has also shown positive clinical results. Al-
though there is little information available in the literature

on the successful application of her methods, other than her own

L]
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peports, the modification she has made to Jacobson's Prog-

”jjressiVe Relaxation Technique seem to be reasonable. Her decis-

jon to incorporate reciprocal inhibition into the standard Pro-
E gressive Relaxation format may»improve the success of her pro-
gram. It was my intent to take a relatively new and untried re-
1axation technique, which looked sound on paper, and attempt to
duplicaté Mitchell's impressive results in a university labor-
atory setting.

As was mentioned previously, there exists a wide variation
in training schedules employed by researchers of relaxation
therapies. For this reason it would be‘extremely difficult to
producé a definitive statement on which schedule is most effective
under each set of specific circumstances, The three week, six
session format was chosen on the basis of this schedule‘’s re-~
current use in studies similar to the presenf one, all of which
showed considerable success in enabling the subjects to learn
effectively the relaxation,fechniques they were being faught
(Schandler and Gringe, 1976, Chesney and Shelton, 1976, Haynes
et al, 1975)

Psychological Measures of Anxiety

The measure of state anxiety was the Anxiety State scale
of the State-Trait Anxiety Inventory (Spielberger, Gorsuch, and’
Lushene, 1970). This scale consists of twenty statements that
require subjects to indicate how they feel at the particular
point in time. The subject indicates his or her answer on a
four point rating scale ranging from "not at all® to "very much "
(See Appendix B). The measure of trait anxiety was the Anxiety-

Trait Scale of the State-Trait Anxiety Inventory. This scale
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 consists of twenty statements which ask subjects to indicate

‘how they feel in general and it also has a four point rating
écale (See Appendix B). |

Spielberger’'s state-trait anxiety theory postulates two
| distinct anxiety constructs. State anxiety ig characterized by
gub jective, cohsciously felt periods of apprehension, tension,
and autonomic nervous system activity. Trait anxiety is seen
as the individual's predisposition to manifest anxiety under any
 given stress situation. By definition trait anxiety is a rel-
atively stable measure; unaffected by environmental stimuli
’(Spieiﬁerger, 1970), This information was supported when it was
ghown that muscle relaxation training could reliably reduce
state anxiety but not trait anxiety (Johnson and Spielberger,
1968). |

Although the State-Trait Anxiety Inventory has been avail-
able for a relatively short period of time it has been used by a
gfeat many researchers in stﬁdies involving both state and trait
anxiety, Current research with the STAI indicates that there is
a high correlation in both state and trait anxiety with 6ther
measures of state and trait anxiety. The following studies by
Lamb (1969) and Hodges (1967) are a sample of this research,
disvlaying the validity of the State-Trait Anxiaty Inventory.
| | A study on the effects of stress on measures of
anxiety-state and anxiety-trait was done using Florida State.
University students from a public speaking class (Lamb, 1969).
It was found that anxiety—state scores and heart rate increase
markedly from a pre-speech period in which the students must

give a two minute speech (ego threat), Both values returned to

i
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their normal pre-speach levels immediately following the

speech. In a situation where the students were required to

blow up a balloon until it burst (physical threat) a higher in-

crease in both anxiety-state scores and heart rate was observed.

In contrast to the large changes in anxiety-state scores
and heart rate produced by experimentally inducgd stress anxi-
ety-trait scores showed no change as a result of these same
stressors.

Hodges (1967) found that anxiety-state scores in-
creased from a rest period to a stress period. In a failure-
threat situation (stress condition) in which each subject was
toid that he/she was not performing up to the levels of others,
anxiety-state scores were markedly increased. The anxiety-
staté increase was higher for those subjeéts with high anxiety-
trait scores (as measured by TMAS) than for those with low

anxiety-trait scores.
APPARATUS

Electromyography (EMG)

The EMG recording was done on a TE-U4 Eleétrdmyograph Sys-
tem manufactured by the Teca Corporation. The‘muscle action
potential signals were preamplified by three PA 62A preamplifi-
ers and then amﬁlified by three AA 6MK 11 amplifiers. These
signals were then fed into a signal processor where they were
rectified and then summed. ‘The summed signal was sent throﬁgh

a reset integrator which produced an output reading each time
the integrator reset. The output‘reading was assumed to be a
form of pulse rate of muscle activity. Its measures were prop-

‘0rtional to the short term average of the sum of the three
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channelé' intensity. Thechanges in the intensity of EMG

“activity were recorded by a U;V. recorder on Kodak Linagraph
éhotographic Paper. |

All electrodes used weré Beckman 16 mm silver- silver
chloride discs. The electrode sites were cleaned with ethanol
and abraded with sand paper. The electrodes were filled with
Beckman Electrode Electrolyte and attached with circular adhes-
jve collars. Each pair of electrodes was checked for electric-
‘al impedance with an impedance meter after they had been attach-
ed to ensure good skin contact. The impedance between each pair
of electrodes was kept below 5 Kohms., Higher electrode‘imped-
ance reduces the EMG signal which is introduced to the amplifier
and can be the cause of considerable interference (Davis et al.,
1978).

The two muscles, or more accurately.>muscle groups, chosen
to be monitored for EMG activity were the muscles of the fore-
head and the upper portion of the right and left trapeiius mus -
cles, Activity in the muscles of the forehead causes corrugat-
ion of the brows while activity in the upper portion of the tra-
pezius muscles causes an elevation of the shoulder girdles.‘
These muscle groups were selected because they are most commonly
active in the stress postures described by Mitchell (1977).

The placement of the electrodes over the trapezius musclés
followed the format outlined by Delagi et al., (1975) (See App-
endix C), Electrode placement for the muscles of the forehead

followed the convention of J.,F, Davis' Manual of Surface Elec-

tromyography (1952). Davis stated that his suggested position-

ing of electrodes (See Appendix C) gives an accurate measure of

N
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frontalis EMG whereas this researcher expected to receive an

accurate measure of all the muscles in the generai area of the

' forehead. (C.M. Davis et al., 1978) observed that J.F. Davis'
(1952) placement of electrodeé over the two frontalis muscles
produces a more general measure of forehead EMG and has suggest-
ed an alternative unilateral bipolar electrode placement., Since
a general EMG measure for the forehead more adequately repres-
ents the muscles active in the stress posture, the conventional
eiectrode placement of J.F. Davis (1952) was chosen.

An E and M Physiograph 4-channel recorder was used to mon-
itor electrocardiogram (ECG); systolic blood pressure (BP), gal-
vanic skin response (GSR), and‘reSpiration rate (RR). These
four physiological parameters were selected for recording be-
cause variations in their measures reflect autonomic nervous sys-

tem activity.

Reflex reactions engaging efferent pathways to auto-
nomic effectors commonly accompany the somatic motor
responses to noxious stimulation... They are parts of
the more generalized mobilization for defensive or
aggressive reaction to attack, or to the threat of
it, which depend for integration upon executant neur-
al mechanisms of the forebrain, particularly of the
hypothalmus (Mountcastle, 1974, p. 355).

The reflex reactions include cardiac acceleration and peri-
pheral vasoconstruction with resulting rise in blood pressure,
dilatation of the pupils, and secretion from the sweat glands
which increases the conductivity of the skin -~ all éigns of in-
tense activity in the sympathetic efferent nerve fibers. Res-
pifation rate, although not directly controlled by the autonomic
nervous system, is also increased by noxious stimulation. A |

possible explanation of this rhenomenon is that noxious
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which includes the respiratory neurons. The indredsed respir-

ation rate would facilitate improved oxygen transport and de-
position at the tissue level which would be imperative in the
_event of a physical reaction td the noxious stimulation (Mount-

castle, 1974, p. 1443),

Galvanic Skin Response (GSR)-

The GSR Preamplifier is a transducer/preamplifier designed
to record quantitative information on the variations in skin re-
sistance which result from the interaction between the autonom-
ic nervous system and the internal and/or external environment.

| The resistance between two electrodes attached to the skin
of the subject is an indication of the subject's autonomic res-
ponse to an environmental stimulus., A constant DC current of
20 microamperes is passed through the electrodes with the volt-
age across the electrodes then amplified and recorded. By main-
taining a constant current, the voltage across the electrodes is
kdirectly proportional to the resistance between electrédes.

The two electrodes used to measure GSR are the sensing el-
ectrode and the ground electrode. The sensing electrode was
made of soft iead in order for it to be molded around the right
index fingertip and was secured there with masking tape. The
ground electrode was a plate electrode attachéd to the right
wrist and applied with Lectron II conductivity gel.

Heart Rate (HR) and Respiration Rate (RR)

‘The respiratory transducer consisted of an impedance pneu-

mograph and its electrodes. The conductivity path between apair



of electrodes placed on the chest is altered by changes in M

the volume of the air in the lungs. As air is drawn into the
1lungs the passage of a currect between electrodes is impeded.
As air is expelled the impedance is diminished (Geddes and Hoff,
1962). With appropriately placed electrodes a recording of
trans-thoracic conductivity changes can be obtained which con-
gstitutes an effective means of measuring respiration. The el-
ectrodes were placed along a mid-axillary line between the
fourth and fifth ribs (Geddes and Hoff, 1962, pp. 791-793).

For reasons of simplicity the researcher recorded only
the rate of respiration and not respiratory volume,

While recording respiration rate with the impedance pneu-
mograph the electrocardiogram (EGG) was also recorded using the
same electrodes (Medi-Trace disposable electrodes)., This was
achieved by attaching the electrodes to the ECG preamplifier
(Geddes and Hoff 1962, pp. 791-793).

Systolic Blood Pressure was recorded from the left brach-
ial artery using an E and M Electrosphygmograph in which cuff
pressure and deflation rate are regulated by a Narco Bio Systems
Automatic Cycling Cuff Pump. The cuff pressure ahd deflation
rate were preset at 220 mm Hg and ten seconds respectively.
Arterial sounds were detected through a microphone in the elec-
trosphymograph and superimposed on a pressure curve,

Measures of heart rate, respiration rate, and systolic
blood pressure were estimafed from the graph recordings produced

by the E and M physiograph. Both heart rate and resviration
rate were counted over a one minute period. The accuracy of

these estimations was + 0.5 beats per minute and +0.5 breaths



per minute for heart rate and respiration respectively. ?5
systolic blood pressure measures were read with an accuracy of
‘i 1.0 mm Hg. Diastolic blood pressure measures were not evalu-
ated because of the extreme difficulty encountered in reading
‘an accurate measure off the pressure curve.

The subjects, throughout the three sessions with the re-
gearcher, were sitting in a standard, high backed reclining
chair. The chair was set in its reclined position which per-
mitted the subjects to lie in an almost horizontal fashion.

The recorded instructions listened to by the subjects in
group one followed the format outlined by Mitchell (1977, pp.
42-62). These instructions were played back by a portable cas-
 sette tape player (See Appendix D).

The laboratory used for this experiment was situated at
one end of a portable trailer unit. It's dimensions were ten
feet by ten feet. The floor plan of the laboratory is shown
in Appendix E. The room temperature of the trailer/laboratory
was maintained at approximately 20°C., The trailer was ‘located
in an area where the general noise level was low. However,
distinctive loud sounds and other interruptions 6f the peace
were not uncommon. More will be written on this subject in the

discussion of the results of this experiment.
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Introduction

An analysis of variance ﬁas used to analyze the results
from the seven dependent variables of this study. The depend-
ent variables were: State Anxiety (STAI-S), Trait Anxiety
(STAI-T), Electromyographic Activity (EMG), Galvanic Skin Re-
sponse (GSR), Respiration Rate (RR), Systolic Blood Pressure
(BP), and Heart Rate (HR). The analysis of variance employed a
2x 3x j (Groups x Days x Training Periods) factorial format
with repeated measures on all but the first factor for all phys-
iological measures. The format for state and trait anxiety was
2 x 2 (Groups x Trials),

The results are presented in tabular form under the major
headihgs of individual dependent variables; The level of stat-
istical significance chosen, unless otherwise specified, was

P ¢ .05. All raw data can be found in Appendix P,

State Anxiety

The processed data for state anxiety is presented in tables

1 and 2. In table 1 the mean scores for both treatment and con-
trol groups across training periodé can be found. While the
treatmentAgroup displayed a reduction in state anxiety from 58,0
to 37.2 the control group reduced its scores from $52.4 to 33.7.
The mean reduction in state anxiety for both groups was from 55.2
to 35.4,

| An analysis of variance for the state anxiety scores of the
treatment and control groups is shown in table 2. Although a sig-

nificant (p ¢ .001) training effect was evident across trainiﬁg
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periods there is no significant variation between groups.



Table 1 38
State Anxiety Presented by Groups as a Function

of Training Periods

TRAINING PERIOD

GROUP 1 2
Treatment 58,00 37.20
Control 52.40 33.70
Mean 55,20 35.45

Table 2

Analysis of Variance for Dependent Measurement

of State Anxiety

Source of Variance af Error Term Mean Squares F
Groups (G) 1 s (G) | 207,02 342
Praining Period {(T) 1 ST (G) 3900, 62 78,29%

Subjects (G) 18 ——— 60.51 ———
GT 1 ST (G) 11,02 0,22

ST (G) 18 ——— 49,82 ——

#p ¢ .001
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Trait Anxiety

The processed data for trait anxiety is presented in tables
3 and 4, In table 3 the mean scores for both treatment and con-
trol groups across training periods can be found. While the
treatment group displayed a reduction in trait anxiety from
2.2 to 45.6 the control group reduced its scores from 50.6 to
46,8, The mean reduction in trait anxiety for both groups was
from 51.4 to 46.2,

An analysis of variance for the trait anxiety scores of the
treatment and control groups is shown in table 4, Although the
reductions in trait were not as extreme as those on state anxi-
ety a significant ( p ¢ .001) training effect was evident ac-
ross training periods. Once again there was no significant var-

iation between groups.
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Table 3

Trait Anxiety Presented by Groups as a Function

of Training Periods

Training Period

Group ; 1 2
Treatment 52,20 bs,60
Control 50,60 46,80
Mean 51,40 h6,20

Table &4

Analysis of Variance for Dependent Measurement

of Trait Anxiety

Source of Variance df Error Term Mean Squares F
Groups (G) 1 S (G) 0.40 0.0025 .

Training Period (T) 1 ST (G) 270.40 9,22 *
Sudbjects (G) 18 | ——- 157.00 -——
GT 1 ST (@) 19.60 0.67

ST () 18 29433 ---

* p ¢ .001
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Electromyographic Activity

The processed data for EMG activity is presented in tables
5 through 7. In table 5 the mean scores for both treatment and
control groups across training periods can be found. While the
treatment group EMG activity measures show no significant vari-
ation over the training periods the control group shows a signi-
ficant increase in EMG activity measures across the training
periods. |

In table 6 the mean scores are presented for both treatment
and control groups across training periods for each day. Both
the treatment and control groups show a reduction in EMG activity
measures across the three test days.

An analysis of variance for the EMG activity measures of
the treatment and control groups is shown in table 7. An exam-
inafion of this table reveals significant differences between
freatment and control groups (p ¢ .01), between daily sessions
(p ¢ .05), and across training periods (p ¢ .001). A signifi-
cant variation also appeared when treatment and control groups
were presented as a function of training periods (p¢.01). In
eacn'of these cases the control group displayed significantly

higher EMG values when compared with the treatment group.
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Analysis of Variance for Dependent Measurement

Table 7

of Electromyography

43

~ Source of

Error Mean ,

Variance - af Term Square F
Groups (G) 1 S (G) 15367.30 6.74 * -
Days (D) 2 SD (G) Lg62,07 3.64 =
Training

Period (T) 2 ST (G) 3153.48 13,81 ##«
Subjects (G) 18 - 2278,94 -
GD 2 SD (G) 557.65 0.42
GT 2 ST (G) 1659.56 7.27 %%
DT b SDT (G) 193.49 1.31
SD (G) 36 --- 1337.45 ---
ST (G) 36 ——- 228,26 -
GDT by SDT (G) 108,46 0.73
SDT (G) 72 --- 147,68 ———
* p ¢ .05
#* pg¢.01

#%#% p ¢ ,001
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Gaivanic Skin Response

The processed data for GSR is presented in tables 8 through
10, In tableb8 the mean scores for both treatment and control
gréups across training periods can be found. The treatment and
control groups both show significant increases in GSR across
training periods.,

Table 9 displays a distinct patterning of GSR in the sub-
jects of both groups. An increase in GSR after the first train-
ing period is followed by a decrease in GSR after the second
training period. This pattern is consistent for all three test
days for both groups. The pattern is further distinguished by
the fact that the increase in GSR after the first training per-
iod is substantially larger than the decréase in GSR after the
second praining period,

An analysis of variance for the GSR of the treatment and
control groﬁps is shown in table 10, An examination of this
table showed a significant treatment effect (p {+05) between the
treatment and control groups. The GSR was significantly higher
for the treatment group when compared with the control group.

A significant difference (p ¢ .001) in GSR was also evident across
the training veriods. The GSR was'sighificantly’higher after the
two training periods than it was for the initial GSR before the
training periods.

Further examination of table 10 reveals that no significant
differences occur when the treatment and control groups are sep-
arated by training periods. Both groups show similar increases
in GSR across training periods with the difference being an in-

itially higher measure of GSR for the treatment group.
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Analysis of Variance for Dependent Measurement

Galvanic Skin Response

Table 10

L6

** p ¢ ,001

Source of Variance df Error Term Mean Square F

- Groups (G) 1 S (G) 6.16 - 5.30 *
Days (D) 2 SD (G) 0.54 2.42
Training Period (T) 2 ST (G) 1.92 15,65 **
Subjects (G) 18 ——— 1.16 -
GD 2 SD (G) 0.16 0.51
GT 2 ST (G) 0.03 0.24
DT L SDT (G) 0.13 1.74
SD (G) 36 -— 0.22 -———
ST (G) 36 --- 0.12 -
GDT b SDT (G) 0.09 1.17
sDT (G) 72 — 0.07
* p . 05



Respiration Rate

The processed data for RR is presented in tables 11 and 12,
In table 11 the mean score for both treatment and control groups
across training periods can be found. The treatment and control
groups both show significant decreéses in RR across training
periods.

An analysis of variance for the RR measures of the treat-
ment and control groups is shown in table 12, An examination of'
this table showed no significant differences between the treat-
ment and control groups. A significant treatment effect
(p { .001) was observed for both groups across the training per-
iods, When the two groups were separated as a function of train-
ing periods a difference approaching significance (p ¢.08) was
also evident with the treatment group displaying a greater re-

duction in RR than the control group.
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Table 11

Respiration Rate Presented By Groups as a Function

of Training Periods (breaths/min.)

Training Period

Group 1 2 3

Treatment 15.80 13,67 13.13
Control 15.87 14,47 14,73
Mean 15.83 ‘ 14,07 13.90
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Table 12
Analysis of Variance for Dependent Measurement

of Respiration Rate

Source of Variance df Error Term Mean Square F
Groups (G) 1 s (6) 30.42 0.35
Days (D) 2 SD (G) b,42 1.19
Training period (T) 2 ST (G) 67.49 21,02 **
Subjects (G) 18 == 87.41  ---
GD : 2 SD (G) 0.96 0.26
GT 2 ST (G) . 2 2,75 *
DT 4 SDT (G) 1.44 0.93
SD (G) 36 -—— 3,71 ——

st (G) 36 --- 3.21 ——
GDT | i SDT (G) 1.3 0.84
SDT (G) 72 - - 1.55 -

* p ¢ .083

#* p ¢ .001



Systolic Blood Pressure

The processed data for systolic BP is presented in tables
13 and 14; In table 13 the mean scores for both treatment and
control groups across training periods can be found. The treat-
ment and control groups both show significant reductions in sys-
tolic BP across training periods,

An analysis of variance for the systolic BP measures of the
treatment and control groups is shown in table 14, An examinat-
ion of this table showed no significant treatment effect between
the treatment and control groups. A significant decrease in
systolic BP (p ¢ .001) was observed for both groups.across the
training periods. When the two groups were separated as a func-
tion of training periods a difference approaching significance
(p € .06) was also evident with the treatment group displaying

a greater reduction in systolic BP than the control group.



Table 13

Systolic Blood Pressure Presented by Groups as a

Function of Training Periods (mmHg)

51

Training Period

Group 1 2 ; 3
Treatment 104,37 98.97 99.03
Control 101.53 97.93 100,20

Mean 102.95 98.40 99.62
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Table 14

Analysis of Variance for Dependent Measurement

of Blood Pressure

Source of Variance df Error Term Mean Square F
Groups (G) 1 S (G) 33,80 0.04
Days (D) 2 SD (G) 76.74 1.30
Training Period (T) 2 ST (G) 332.94  17.57%%
Subjects (G) 18 -—- 818,04 ——
GD 2 SD (@) 56.45 0.96
GT 2 ST (G) 60,05 3.17%
DT b SDT (G) 21.69 1.47
sD (G) 36 --- 58.84 ---
ST (@) 36 —-——- , 18.94 ———-
GDT | U SDT (G) 8.30  0.56
sSDT (G) 72 - 14.75 -—-
.
* p < .06

** p ¢ ,001
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Heart Rate

The processed data for HR is presented in tables 15 and 16,
In table 15 the mean scores for both treatment and control
groups across trﬁining periods can be found. The treatment and
control groups both show signifiéant reductions in HR across
training periods. |

An analysis of variance for the HR measures of the treat-
ment and control groups as shown in table 16, Although a signi-
ficant reduction in HR (p ¢ .001) is evident across training
periods there is no significant treatment effect which separates

the two groups,



Table 15

Heart Rate Presented by Groups as a Function

of Training Periods (beats/min.)

sS4

Training Period

Group 1 2 3

Treatment 60,67 56,83 56,57
Control 67.63 63.00 62.70
Mean 6""015 59-92 59-63




55

Table 16

Analysis of Variance for Dependent Measurement

of Heart Rate

Source of Variance df Error Term Mean Square F
Groups (G) 1 s (G) 1856.02 1,32
Days (D) 2 SD (G) 14,07 0.26
Trials (T) 2 ST (G) 384,02 37.45 *
Subjects (G) 18 -—- 1405,90 -
GD 2 SD (G) 11,02 0.20
GT 2 ST (G) 3.34 0.32
DT 4 SDT (G) 343 0.50
SD (G6) 36 | - - 53.80 -
ST (G) 36 --- 10,25  ---
GDT 4 SDT (G) 5.59 0,82
SDT (G) 72 - 6.82 .-

* p¢ .001
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In figure 2 a general display of the subjects' responses

to the training periods is presented. Both the treatment and
control groups displayed reductions in respiration‘fate; syst-
olic blood pressure; heart rate, and state and trait anxiety
scores across training periods. ‘Galvanic skin response meas- '
ures showed increases for the two groups. Electromyogfaphic ac-
tivity showed a small increase for the treatment group and a
much larger increase for the control group over the training
periods, While the electromyographic activity was significantly
" lower for the treatment group than for the control group after
the training periods, respiration rate, systolic blood pressure,
heart rate and state and trait anxiety measures displayed no |
significant differences between the two groups. The galvanic
ékin response was significantly higher for the treaiment group
than for the control group; however, this difference is thought

to be the result of initially higher treatment group GSR values.
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DISCUSSION -

Introduction

The majority of research into relaxation training has been
specific, employing a technique for relaxation training and exam-
ining the consequent reduction in frequency of‘tensionvheadaches.
decrease frontalis EMG, or decreased levels of anxiety. In this
study an attempt was made to examine the relationship between
levels of anxiety and levels of muscle tension, thereby develop-
ing a possible mechanism for exerting more control over an indi-
vidual's degree of anxiety. This mechanism is relaxation train-
ing. One of a large number of relaxation techniques was employed
in theis study, Physiological Relaxation.

In order to obtain a general picture of the subject's physi-
ological and psychological states & number of variables were mea-
sured. The discussion of the results of this investigation'is
presented under the headings of these dependent variables: S tate-
Trait Anxiety Inventory (STAI), Electromyography (EMG), Galvanic
Skin Response (GSR), Respiration Rate (RR), Blood Pressure (BP)
and Heart Rate (HR). An explanation and discussion of the find-

ings is presented in conjunction with the related literature.

State-Trait Anxiety Inventory (STAI)

For both the treatment and control groups significant reduc-
tions were shown in state and trait anxiety. Experiments using
relaxation training to reduce state anxiety have been reproduced

by a number of researchers (Johnson and Spielberger, 1968, Stoud-

enmere, 1972 and Paul, 1969). However, these same researchers

»
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were unable to produce reductions in trait anxiety using re-

laxation training techniques. Townsend et al., (1975) Qere able
to demonstrate signifiéant variations in trait anxiety scores
through the use of an EMG biofeedback relaxation group.

Spielberger describes trait.anxiety a8 being an individu-
al's predispogition to manifest anxiety under any given‘stress
situation. By definition, trait anxiety is unaffected by envi-
ronmental stimuli. |

The resﬁlts of this study give cause to aefiously ré-
evaluate the validity of a psychological teat such as the State-
Trait Anxioty Inventory (STAI) where the subject is required to
gsubjectively assess his/her own level of anxiety. A subject in-
volved in a relaxation study of this type could feel considerable
pressure to produce "the desired results* (i,e.. a more relaxed
and less anxious state of mind). With an experimental design of
this form and a subjeétive analysis such as the STAIL it is quite
conceivable the subject's responses are more a product of what he
or she would like to feel rather than what he or she actdally
feels, |

Another explanation'of the results, ehowing reductions in
both state and trait anxiety, is that actual reductions did in
fact occur and that trait anxiety needs to be re-defined. It is
possible that an individual's prediSpositién to manifest anxiet&
under any given strese situation can; over a period of time, bé
altered,

" There was no significant difference between the reductions

of the two groups in either state or trait anxiety. Therefore,

although both groups subjectively assessed themselves as being
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less anxious after the three training sessions, the relaxation

technique employed by the test group appears to be no more effec-
tive in producing a self-stated reduction in anxiety than simply

gitting quietly and attempting to relax.

Electromyography (EMG)

A significant treatment effect was shown in EMG activity
- measures between the treatment and control groups. The apparent
treatment effect between daily sessions was not evaluated., The
latter result should not be misinterpreted., Because of the deli-
cacy of electrode placement and function in EMG studies it_is
poor practice to relate EMG measures resulting from differently
placed electrodes., With this in mind, any relationship between
the EMG results of the three successive daily sessions (each fall-
ing on different days) has been disregarded in favor of the EMG
results from within each training period. 4

By separating the two groups by training periods a.signifi-
cant variation between groups was discovefed; While the treat-
ment group shows minimal fluctuation across training periods the
control group displayed successive increases in'EMG activity over
the training periods.

| - These results are the apparent antithesis or what was anti-

cipated for this study. A subject, trained to relax his/her mus-
cles through some form of relaxation training; would be expected
to reveal a reduction in EMG activity. However, the results\of
this study show this not to be the case. |

The findings of this study are not in agreement with a pro-‘
portion of the research discussed in the introduction. Paul \

L]
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(1969), Edelman (1971), and Haynes et al., (1975) reported

significant decreases in EMG activity in their relaxation stud-
jes., However, the current study supports the finds of Mathews
and Gelder (196¢%) and lader andbuathews (1970) who demonstrated
no significant decreases in EMG activity with their studies of
relaxation training. The results of this investigation show a

significant increase in levels of EMG activity only for the con-
| trol group.

" An explanation of these apparent contradictions might be
found}by examining the experimental environment., It was mention-
ed previously that the noise level of the laboratory used for this
study was extremely inconsistent. Although the general atmosph-
ere was reasonably quiet there were irregularly spaced, disturb-
ing interruptions of the peace. An envirohment of this sort
well promote an increase in muscle tension, more so than an en-
vironment with a more consistent, higher level of noise;'the in-
consisitency being the key factor in this case, It should be not-
ed that Mitchell (1977) recommended that training be conducted in
a "normal” (i.e,, not totally silent) environment.

However, if the experimental environment could be described
as one which facilitated elevations in muscle tension then an al-
ternative method of explaining the fluctuations in EMG activity
presents itself. Under the described conditions the treatment
group was more effectively able to control their levels of muscle
activity, maintaining them at a reasonably constant level across
traihing‘sessions whereas the control group, under similar condi-
tions, was less effectively able to contrd their levels of muscle

activity as shown by the significant increases in EMG activity

L)



~ 6
across training periods. 2

Another possible cause for the rising EMG measures observ-
ed across training periods in this investigation was "the relax-
ing posture"” of the subjects in.the reclining chair. It is con-
ceivable that the body positioning in the chair was such that it
slowly increased levels of muscle tension. The elevated levels
of muscle tension could be caused by the subject lying in a posi-
tion which was unnatural to him/her for an extended period of

time.

Galvanic Skin Response (GSR)

For measures of GSR the treatment group showed significant-
ly higher méasures of skin resistance than the control group.

Any relationship between the GSR results of the daily aosaioné
has once again been disregarded for reasons mentioned in the pre-
ceding section. Across training periods, an increase in skin re-
gistance after the first training period was followed by a de-
crease in skin resistance after the second training period. How-
ever from initial to final measurements within each daily session
significant increase in skin resistance was revealed,

Further examination of the results reveal that when treat-
ment and control groups are separated bj training periods no sig-
nificant variation appears. Both groups show similar increases
in GSR across training periods with the difference being an initi-
ally higher meausre of GSR for the treatment group.

These results are an indication of a decreased state df ar-
ousai for both groups. A measure of GSR ".... appears in part to
reflect the affective state of the subject, his attitude toward

the situation in which he receives a stimulus and the meaning he
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attaches to sudh stimuli* (Mountcastle, 1974, p. 355) If the
intent of the relaxation training periods was to reduce levels of
ahxiety. then the researcher would anticipate elevated levels of
GSR, if the training periods wére successful,

The results of this study have revealed increasing levels
of GSR with similar increases for both the treatment and control
groups. These findings may indicate that the technique for relax-
ation used in this study was effective in reducing levels of an-
xiety, as indicated by GSR increases, but no more effective than
simply sitting quietly in a chair and dttempting to relax.

These results are supported by Paul (1969), Mathews and
Gelder (1969), and Edelman (1971) whose research reveals signifi-
cant increases in skin resistance for both the treatment group and
the control group, with no significant differences between them.
This information is an indication that Physiological Relaxation’
is no more effective in regulating galvanic skin response than at-

tempting to relax passively while sitting quietly on a chair,

Respiration Rate (RR)

No significant treatment effect was showﬁ in-RR measures be-
tween the treatment and control groups. Also there were no signi-
ficant fluctuations in RR within daily sessions. Both the treat-
ment group and the control group showed reductions in RR across-
the training periods.

When the two groups were separated by training periods\it
became apparent that although both groups displayed reductioné in

'RR there was a difference approaching significance (p {.08) in
these reductions between groups with the treatment group revealing‘ :

-



the gredtervreduction. The observed decrease in respiration
rate is consistent with the findings of Paul (1969), Wallace
(1972), and Benson (1974), who reported reductions in respirat-
ion rate concomitant with the acquisition of a relaxation tech-

nigue.

Systolic Blood Pressure (BP)

- Measures of systolic BP showed no treatment effect be-
tween groups or between daily sessions. A significant reduction
in systolic BP did occur across training periods. Wwhen the
treatment and control groups were separated by training periods
it became apparent that although both groups displayed reduct=
jons in systolic BP there was a difference approaching signific-
ance (p ¢.06) in these reductions between groups with the treat-
ment group revealing the greater reduction.

Researchers have proven inconsistent in their findirgs on
BP as it is affected by the practise of a relaxation technique.
Wallace and Benson (1972) and Benson (1974) showed no changes oe-~
.curring in BP measures after the practice of Transcendentai Medi-
tation while Schandler and Gringe (1976) displayed significant
decreasés in BP with the practice of Progressive Relaxation.,

Expefimental studies have indicated that elevated levels
of systolic BP may be related to conditions which require contin-
uous behavioral and physiologic adjustments through chronic arou-
sal of the hypothalamic emergency reaction which is associated
with increased sympathetic nervous system activity (Benson et al,,

1974). If behavioral conditions can lead to elevations in syst-

olic BP, alterationsin behavior which are associated with decreased
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sympathetic nervoué system activity may lead to depressions

in systolic BP, It was the author's belief that employing the
‘technique of Physiological Relaxation would correspond to de-
creased sympathetic nervous system activity and thus, depressed
measures of systolic BP. This, in fact, was the case in this
study. Both treatment and control groups displayed reductions in
systolic BP; however, the treatment group's systolic BP were dis-
tinctly lower (p¢ .06) than the control group's systolic BP when

examined across training periods.

Heart Rate (HR)

HR measures showed no treatment effect between groups or
between daily sessions. A significant reduction was shown across
training periods. It would appear that the relaxation training
technique used in this study was no more effective at reducing
HR than having the subject simply sitting quietly and attempting
to relax. Both methods were able to produce gsignificant reduct-
ions in HR within each daily session. J

In their research on modified forms of Progressive Relax-
ation techniques Mathews and Gelder (1969), Lader and Mathews
(1970), and Greenwood and Benson(1977) all show no significant
differences in reductions in heart rate between treatment and

control groups.
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GENERAL CONSIDERATIONS

The results of this investigation are in generﬁl agreement
| with the related literature. All measures of the dependent vari-
ables, with the exception of EMG, were reduced after completion
of the training periods. The treatment group displayed signifi-
cantly lower EMG values and significantly higher GSR values than
did the control group after the training periods. As previously
mentioned, GSR measures between treatment and control groups dié-
played significant differences; however, these differences occur-
red as a/result of initial differences between the groups. Al-
though STAI, RR, systolic BP and HR values were also reduced af-
ter the training periods there were no significant differences
between the treatment and control groups.

These changes support Benson's hypothesis that the practice
of a relaxation technique will elicit a relaxation response,
Bensbn stated that “The relaxation response appears to be an inte-
grated hypothalamic response which results in generalizeq decreas-
ed sympathetic nervous system activity, and perhaps also increas-
ed parasympathetic activity" (Benson, 1974, p. 37).

The findings of this study also support Lacey's (1953) ob-
servations on the clinical phenomenoh of_Specific symptom select-

ions in psychosomatic neuroses,

The autonomic nervous system does indeed respond to
stress "as a whole" in the sense that all autonomic-
ally innervated structures seem to be activated, us-
ually in the direction of apparent sympathetic pre-
~ dominance. But it does not respond ‘"as a whole" in
the sense that all autonomically innervated struct-
ures exhibit equal increments or decrements of
functions. Striking intra-individual differences in
the degree of activation of different physiological
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functions are found when the different reactions
are expressed in equivalent units., (Lacey, 1953,

p. 8).

The subjects participating in this study displayed wide variat-
ions in their patterning of physiological responses to the pract-
ice of a relaxation technique. Although the general response was
one of decreased sympathetic nervous system activity diétinct dif-
ferences between individuals in the degree of activation of d4if-
ferent physiological functions were found,

These results are contrary to those which would be expected
on the basis of the usual interpretation of Cannon's research's
on the functioning of the autonomic nervous system., Cannon has
described a state of autonomic nervous system arousal in which all
physiological functions are activated to an equivalent degree
(Cannon, 1939). Conversely, a reduction in autonomic nervous sys-
tem activity, as a result of practice of a relaxation technique,
would also be expected to vary all physiological functions ﬁy an
equivalent amount. The findings of this investigation show this
not to be the case. As was previously noted, wide variations in
the patterning of physiological responses to the practice of a

relaxation technique were discovered between subjects.

Conclusions

Although further research in this area is necessary, the re-
sults of this study begin to establish a relationship between lev-
els of anxiety and levels of muscle tension. The Physiological
changes observed in this study, which are consistent with Benson's
‘elaxation response” correlated well with reductions in state and

trait anxiety scores as measured by Spielberger's Staté-Trait

.
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Anxiety Inventory (STAI).

Unequivocal success of the relaxation technique employed
in this study, Physiological Relaxation, is clearly not evident.
Whereas significant differences occur, between treatment and con-
trol groups, with measures of EMG‘no significant variation ap-
pears between groups with measures of GSR, RR, systolic BP, HR,
and state and trait anxiety, Both practising the technique of
Physiological Relaxation and sitting quietly in a reclining chair
attempting to relax seem effective in decreasing sympathetic
nervous system activity and correspondingly increasing para-
sympathetic nervous system activity. Although the practice of
Phy51ologlca1 Relaxation demonstrated a more consistent and more
substant1al effect on the autonomic nervous system, it failed to
establish itself as significantly superior tq simply sitting qui-
etly in a reclining chair and attempting to relax.

There are two factors which may help to exﬁiain the lack of
distinction between the treatment and control groups of this study.
Firstly, the group termed as a control is not a true confrol.gnmnm
The subjects in this group were asked to sit quietly and}attempt
to relax. As a group these individuals proved to be able to do
this quite effectively. A more realistic control group would nbt
be asked to attempt to relax but rather to spend the fifteen min-
utes in some more normal fashion such as discussing a specific m
topic with the researcher. The topic would hopefully be bne which
wou1§ be neutral with respect to anxiety.arouaal for all subjects,

Secondly, an examination of the mean scores of the depend-

ent variables for both treatment and control groups reveals a dis-.
tinct patterning of responses by the subjects., Quite large

changes in dependent variable measures after the first training



69
period are followed by distinctly reduced variations after the

second training pefiod. In some instances the variations in
measures after the second training period are in the opposite
direction to those following the first training period (see GSR).
One explanation of this phenomenon is that the subjects .
were unable to direct themselves to the task presented fhem for
the entire daily session. It's quite possible that the subjects
became restless before the two hour daily session was completed.
Previously in this thesis it was mentioned that studies in
relaxation training were complicated by the fact that researchers
have employed grossly divergent training schedules which yielded
concomitantly divergent results. The research presented in this
thesis supporte this claim., Using only the results recorded aft-
er the first training period and extending the number of training
periods, each falling on separate days, would undoubtedly have
changed the complexion of the findings presented in this thésis.

Recommendations

The quality of this investigation might have,beenbimproved
by incorporatirg the following suggestions into the experimental
design.

1. A larger subject number may produce more reliable

results. It is suggested that an increase in size
of both the control group and the treatment group

be considered.
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2. A two hour session with the researcher may re-

duce thé subject's ability to relax., It is-
suggested that each daily session be decreased
from two hours to forty-five minutes. The lost
training time could be made up by increasing

the number of sessions from three to six,

3. An inconsistent level and quality of background
noise may reducq the subject’'s ability to relax.
It is suggested that by selecfing an environment
with a more consistent (natural) level and qual-
ity of background noise the subject will be able

to relax more readily and more profoundly.

k, The control group in this study was not a true
control because its members were instructed to
sit quietly and attempt to relax. Future stud-
ies could incorporate a true control group in
their research to establish any differences
which may occur between treatment groups and a

group not attempting to relax.
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SELF-EVALUATION QUESTIONNAIRE

Developed by C.D. Spielberger, R. L. Gorsuch and R. Luahene
) STAI FORM X-1

76

NAME _ DATE

DIRECTIONS: A number of statements which people have
usedtodescnbethemuelvesmgwenbolow Read each state-
ment and then blacken in the appropriate circle to the right of

the statement to indicate how you feel right now, that is, at §
this moment. There are no right or wrong answers. Do not »
spend too much time on any one statement but give the answer "
which seems to describe your present feelings best. E
1. Ifeel calm ' S )
2. I feel secure ..... o
. Tamiense ...t e e ®©
4. Tamyegretlul ... o
5. I feel at ease ®
6. I feel upeet eeeeeeeeeeeeeeenemmeesmmss e eee e )
7. T am presently worrying over possible misfortunes ...................... ®
.8. I feel rested R . - ®
9. I feel anxious emeeseseeeeasseeeessesesasetaetaras et tms sear e e bt sr e sessarenaen ®
10, T f06l COMIOTLRBIE ... rrereeeeeeeeeeeee | ®
11. I feel self-confident eeetsemerssesiasssseaneaerasestesaetete s eemat e et s e tes e aeenem s eseeseenen ®
12. TRl MEIVOUS ...ttt crne s e cese s s s e s st an s an s aen ®
18, T BI FIBBBEY <ooooeoo oo eeee s eoeesseesseeess e es s eeeressreesree e e e @
14. T feel “high SEUNE” ........oooooroeeoooeeeeeereeseeeeeeeseeeeee oo e ®
15. T am relaxed ........crerr- b ses e emses st S ®
16. Ifeel content ...... ..ottt e e ®
17. I am worried e eereaeateseteoeteatasmeetesant s e nea st b et et e s nc e neesaseantnsanas ®
18. T fool over-excited and “Tattled” .................ooomem o
S G U U ®
20. I feel pleasant eneeeneetetenseneassaeetemeeseateaseseaeemeenasrseaesseaneaneseenen ®

CONSULTING PSYCHOLOGISTS PRESS
577 College Avenue, Palo Alto, Callfornia 94306 °

T LVHAMENOS

© © ®© © © © ® © © ® © © © © © © 6 €6 & €

© © © ©® ® © © ©® © © ® ©® © © © e e e e e
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SELF-EVALUATION QUESTIONNAIRE

Copyright © 1968 by Charles D. Spielberger. Reproduction of this test or any portion
thereof by any process without written permission of the Publisher is prohibited.

—————

STAI FORM X-2 77

NAME : DATE

DIRECTIONS: A number of statements which people have

used to describe themselves are given below. Read each state-

ment and then blacken in the appropriate circle to the right of E k
the statement to indicate how you generally feel. There are no 8 - |
right or wrong answers. Do not spend too much time on any 4
one statement but give the answer which seems to describe a a ; z
how you generally feel. -
1. T 101 PURBRIE ... eeeeeeees oo senees oo smsses s e ® ® ® @
22, T U@ QUICKY .oorooocoreroeooocee oo seosereeeeeeseeesnee s ssessseesees s sers e ssseeee o @ 0 @
_23. I feel like crying eeeereemeserepean it et b e st re e span o ® O @
24. T wish T could be a8 happy as others s06m 0 Be ...............c.occerererocs ® ® ® ©
25. I am losing out on things because I can’t makeupmy mindsoonenough... ® @ @ @
28, 1001 TOBUBA ..ot ® ®© 0 @
27. T am “calm, cool, and cOBOCHEd” ... - ® ® ® ©
28. I feel that dnﬁc\lltiu are piling up so that I cannot overcome them .......... ® @ ® o
29. I worry tookmuch over something that really doesn’t matter ®©O ® ® @
830, TAID RBPPY woroooeeeeeoeeeeeemeoee oo eeeesseass e sessses s sssse st ren e ® @ ® [0)
31 I.nm‘inclinecitohkething:hard .................................................................. ® @ ® @
32, T18CKk 86H-CONBARIICE ... ...t © @ @
33, Tl BECUTE ...t e e O ® 0 @
34. I try to avoid facing a crisis or difficulty ... ® ®@ 0 ©
85. TRl BIU@ ..o et e s ®© © 0 @
36, TAM COMANL ...ttt st ee e etea s e ra e e aa e aa e ® ®© 0 ©
37 . Some unimportant thought runs through my mind and bothersme .......... oo @ @ O
38. T take disappointments so keenly that I can’t put themoutof mymind.. ® @ @ @
39. Fam @steady PErBON ...t ® ® ® ©
40. 1 get in a state of tension or turmoil as I think over my recent concerns and

ITIERTOBES .oooooooeieeeeeeeeteeeeae e aees et eee et e et e an e e e s an s sneanne e an s seaeane s enenenent © @ ® ©
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The Technique of Physiological Relaxation

The purpése of this tape is to teach you to relax. You
will learn how to change tension to ease. The method is comple-~-
tely simple, easy to learn, and can be practiced and used in the
course of everydayvlife. There are some important facts 10 re-

member:

1, The order that I have chosen for you to give each
joint will produce relaxation in the tense groﬁp
of muscles, if you perform the movement exactly in-
dicated by'the words. When I say pull your shoul-

ders towards your feet, I mean pull, not drop.

2. When I say stop, I mean just that. You stop mov-

ing the part and you do not move it again,

3. You register the feeling of the new position as
accurately as you possibly can. This requires

concentration if you are not accustomed to it.

4, I shall not be trying to mesmerize you or persuade
you., I shall only be helping you to train your
own conscious brain in dispriminating sensations
that have always been received there, but which you

may not have recognized until now,
The sequence for the exercises iss

1, arms
2., legs
3. breathing
4, body



5. head 8k

6. face
The orders I will give for each joint aré:

1. move and feel
2, stop
3 ° feel

The words are so simple that very soon you will have mem-
orized them and will be able to perform entirely on you own ac-

count,
The Room

Have the room comfortably warm because you will lose heat
as your muscles relax. Otherwise make no special preparations.
It is better not to insist on absolute quietness as this 1is too

artificial and quite unnecessary.

Starting Position

Sit on a chair, The back should be high enough to‘resizthe
head against it. Sit well back in the chair so that yoﬁr back is
supported and both feet rest on}the floor. The forearms should
rest on the arms of the chair, as do thé hands, which must not
hang over the edge. The chalr arms must be long enough and broad
enough to support the length of all the fingers when stretched ‘

out. Now we will start the exercises.

Orders to the Arms

The order iéﬁ pull your shoulders towards your feet ... .

Go on gently pulling them straight down away from your ears and

A
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feel what is happening....8top....stop pulling..... Now reg-
ister the new position of ease,...You will probably be able to
register that the tops of your shoulders are lower,dowﬁ than they

were, that is, further away from your ears....You may therefore

feel your neck is longer,..
Elbows

The orger is;. elbows out and open...Push your upper arms slight-
ly away from your sides...You are moving at your shoulder joints |
«s.Now, gently open the angle at your elbows by moving your fore-
~arms on their support away from your upper arms...Your upper arms
"will rest across the chair arms...The elbow will be just outside
the chair arms with your forearms lying on the chair arms...Be
sure the fingers'also lie on them and not over the edge,..When
you feel this position to be comfortable, stop moving... Now rec-
ognize the new position by feeling...Realize both afms are away
from your sides énd resting on something and that there is an op-

en angle at the elbows.,.Concentrate on feeling....
Hands

The order is: 1long... Keep the heel of your hand resting where
it is and only move your fingers and both thumbs...Stretch them
out to be as long as possible...go on stretching...Feel them op-
ening out and stiffening and the thumbs stretching away from the
fingers...Now stop...and you will feel them lying on the support
.+.Now feel those fingers...notice the pads are resting, touch-

ing 'something... the nails on top and the fingers separated... Do
not allow the fingers to move as you register the exact texture

on which each is resting... Now the thumbs... can you feel that
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they too are open and separated from the rest of the hand...

resting on a support and quite heavy... Feel your heavy separat-
ed thumbs... Now, please do the hand exercise over again... The
order is long... Keep the heel qf your hand resting where it is
and only move your fingers and both thumbs... Stretch them out to
be as long as possible...go on stretching... Feel theﬁ opening
out and stiffening and the thumbs stretching away from the fin-
gers... Now stop... and you will feel them lying on the chair am
«ss Now feel those fingers... Notice the pads are resting touch-
ing something... Feel the pads of the fingers touching something
s+ the nails on top and the fingers separated... Do not allow
the fingers to move as you register the exact texture on which it
is resting... Now the thumbs...Can you feel that they too are op-
en and separated from the rest of the hand... resting on a sup-

port and quite heavy... Feel your heavy separated thumbs...

Orders to the Legs

Hips
The order is: turn your hips outwards... You will feel your

knees swing outwards... Now feel this new position at your hips

o0 0
Knees

The order is: move your knees until they are comfortable and

then stop... Feel the comfort in your knees...

Feet and Ankles

The order iss push your feet away from your face... Stop... Feel

the comfort in your feet... You will have induced relaxation in
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the muscles in the backs of your legs... Just enjoy the sensat-

‘ion of your limbs lying there where you have arranged them...

quite still...resting...

Breathing

I will explain briefly what you have to do and then ask you
to perform it three times... Think about your lower ribs and the
triangular area enclosed in front between the curves of your 10ﬂ¥
er ribs on either side and your waist below... As your breath in
this area, gently expands forwards and to either side slightly
1ifting your ribs out like the wings of a bird... As you do so
the air will flow into and through your nose to fill up your
lungs... You have been using your diaphragm but you will not be
able to feel its movement as you do not have any suitable sénsony
ner#es there to inform you... Obviously, aiso. you can not feel
it by touch as it lies entirely inside your ribs... but you will
feel the result of its work as a slight increase of préssure in
your abdomen and in the rib movement... Never hold your breath
but when you are ready breathe out slowly and eagily.'not for un-
duly long... You will feel your ribs fall inﬁards and downwards
again... Now,.. breathe in... Feel the area between your lower
ribs gently expand forwards and to either side... Breathe out...
slowly and gently... Breathe in... Feel your ribs expand...
Breathe out... slowly and gently... Breathe in... Feel your ribs

expand... Breathe out... slowly and gently...

Orders to the Body

The order is: push your body into the support... Push your body
against the chair back... Stop... Feel the support holding your
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weight... You will be registering this by skin pressure...

Orders to the Head

The order is: push your head info the support... that will be the
same direction in which you pushed your body... When you feel the
head thoroughly supported, stop pushing... Now feel that support
‘holding your heavy head for you... You will probably find this

most comfortable... Enjoy the comfort.

| Orders to the Face

Mouth

The order is: drag your chin downwards... Keep your lips closed
or your mouth gets dry... You separate your lower teeth from your
top teeth and slowly pull the jaw down... Feel as it happens...
When your teeth are comfortably separated and you feel your heavy
jaw hanging inside your mouth, stop... Now, feel the slackness of
your lips and savor this feeling as much as you can... Ybu may
also feel the stretching of the skin of your cheeks... Is your
tongue fixed to the roof of your mouth? If so, it is in the
stress position... Gently loosen it and make it.lie in the middle
of your mouth... Take your time... feel your tongue loose in your

mouth. ..

Eyes
If your eyes are open, the order is: close ybur eyes,..You lower
the upper lids down over the eyes and that is all you do... Stop

the movement and feel the result.,.. The result is darkness... This

is very pleasurable... Enjoy this darkness...



Forehead | 89

Before you try to smooth this I want to explain that there is a
large thin muscle enclosing your head just under your scalp...
This is called occipital frontalis and extends from your eyebrows
to the lower part of your skull at the back... It is a large
close fitting cap which gets smaller when it contracts.;. It is
difficult to relax this muscle as it does not control any joint
«s+ nNeither does it have an opposite muscle that would assist us
ses 8O try'this... Begin to think of the area just above your
eyebrows... do not 1ift these upwards... think of smoothing, up
into your hair... over the top of your head..,. and down the back
of your neck... You may feel your hair move,.. Once more..,. think
of the area just above your eyebrows,.. think of smoothing up in-
to your hair... over the top of your head... and down the back of

your neck... Feel the comfort...

You have now completed the course around the body.... and I hope
you find yourself comfortable and enjoying a sense of ease...
which you recognize as total relaxation... Stay relaxed and com-

fortable all over for a few minutes.

- 15 minutes
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STAI (Treatment)

State | Trait

Initial Final Initial Final

S, 60 34 3h 32
S2 62 62 55 sk
S, 57 k7 | 52 50
Sy, 60 28 66 38
Se - 69 27 35 32
S¢ 57 29 52 36
Sq Ly 37 54 L8
Sg 66 37 60 67
Sy 57 38 58 ks
S50 Ls 33 56 sk

Samm—— em—————— ——— e

Mean 57.7 37.2 52,2 L4s,6



STAI (Control)

State Trait

Initial Pinal Initial Final
s, b 29 55 bs
S, 50 36 66 61
S, 56 35 43 42
S), 50 26 b2 47
S 5 56 Lo 63 56
Sg 57 b1 43 L2
s, bs 28 51 48
Sg 52 29 bl b2
Sq 52 ko - 56 51
Si0 52 33 43 34

Mean = 52.4 33.7 50.6 L6,.8



95

g*111| S°sot| s'¢or | Tt'sor| S'66 | 126 9°121| tT°gTII| S*621 ueay
02°€HT| 40421 | 65°60T | 21°6€T| o9t°121| €1°201| 89°951| 02°E€4T| 04°0€T Otg
g2°enT| 86°2€T | 91°12T | 80°€2T| o1°loT| 95°T6 | =zr#€i| #ec1c1| sotzit| s
06°96 0°52T [ €6°40T | 0T°22T| 80°2zTT| 06°96 | #E*€ST| oz*€nt| 20°602 8s
LSnit| 41°86 | Lgeg L*0€T| z4toTT| 42°98 | o0z2°0zT| 8'4l | TO°SST bg
ZT'HET| 9T°T21 | 2#°T0T | #0°421| 92°#0T| 62°08 | 92°861| 96°L12| 14°112 s
21°2L €'€g8 | 89°26 0°901 1°40T] 9°€6 89°S0T| 0°0ST| 0£°€8 Sg
T°6€T| L°0€T | 8°ET | €°€8 766 | S°06 S*08 | $°28 | 00°06 s
6°89 m.ﬁm. G°€g 0°Sd #°04 0°00T 0°00T| 0T1°S6 | #°S11 ts
L*26 w1l | 2vis 6°08 1L | €401 | 9°94 | 0€°LS | 0l 1L s
94°80T| 0T°40T | 24011 | 82°96 | 95*16 | o°Szr| #n06 | S1°18 | 9¢°911 Is
| T mvoﬂhom
9 S I 1 € W I 2 1 1 Jututei]
ta a Ia

(3uewgeaa]) HWI



T0°6ST
20°09T
“GregsT
8h o4t
o

27121

4
o

/ |
69° 19T

mﬁ.moﬁ.
ﬁ.ooﬁ
9€°€91
2T HET
N:}mmﬁ
21 HET
,mﬁ»ﬂmﬂ
ﬁrowﬁ
mruw




28°0 26°0 | z4°0 $5°0 LL*o | 9n%0 09°0 | €9°0 | 9€0 uBaj
59°1 €s°z | 0i*0 98°0 02°1 | €4°0 ge'1 | 29°1 | 1870 Olg
91°'0 81°0 0 16°0 95‘0 | €0°0 #E€°0 ,m:.o 80°0 65
61°1 0 | 42°0 20" 1 sg'0 | 45°0 €z*0 | o€'0 | #2'0 85
9" 0 95°0 220 0 €50 0 2€*0 850 0 bg
0 0 0 0 0 0 0 0 0 s
€E°1 8h'1 £€L°1 0zZ°1 8L°T | 69°2 251 86°0 £6°0 cs
10°1 81°1 0 48°0 21°1 | $0°0 €s°t | 9v'1 | 80 | Ts
66°0 #1°1 #6°0 84%°0 SH°0 | 12°0 82°0 gz'o 0 £s
LET0 20°T | 60°0 95°0 18°0 | €€*0 o | 91°0 | S40 s
50°1 l9*0 | 620 €0°0 €4°0 0 860 | 440 70 s

spotaed
9 S Wl f € VI 2 1 I SutuTEI
tq %q Tq

(3usuyeaal) dSH



98

$2°0 26°0 11°0 2e°0 19°0 150°0 #1°0 91°0 gh'o uean
0 0 0 6¢'0 | into 20°0 0 0 0 0ts
0 0 0 0 0 0 0 0 0 6g
80 €0 0 ¢g*o | 901 60°0 0 0 0 8s
¢0°0 gz*1 0 §1°0 En*o 02°0 0 45°0 0 by
2€°0 €9°0 0 AL S EA LY 21°0 Lz'o | 2170 0 o5
0 0 0 #0°0 £€1°0 0 0 0 0 Ss
€1°1 96°1 | §4'0 ¢cro | #zUo 80°0 #eE*o | 6£°0 0 fs
80°0 zn'0 | H2°0 go*o | 2z*0 0 o | s1°0 0 ts
5*0 790 | €10 62°0 | #n°0 0 go*0 | 41°0 0 s
0 0 0 0 06°1 0 YA 22'0 gh'o s

spotaad
9 S wl f € » 1 2 1 1 Sututed]
ta a Ta

(TOoX3u0D)dSH



99

6°21 € 41 8°st | #'€1 | z°€1 1'91  f1er |ster | gt uesy
™ €1 91 St ST 91 91 ST 91 Oty
1 <1 1 8 9 €1 o1 | 41 St 6g
<1 91 8T 1 €t A 41 1 L1 8s
R 81 81 81 61 02 91 LT S1 by
6 18 €1 ot L 21 01 8 51 s
6 o1 01 L 9 o1 9 6 IT °s
1 St L1 ST L1 02 91 71 91 s
w1 71 1 Hi 1 #1 €1 €1 ST mm
91 91 81 91 41 8T St L1 31 s
€1 ST 0z L1 61 12 91 1 61 Is
spotaad
9 S wI 1 € oI 2 T I Butuyel]
mn 2q Ta

(3uswy eaa] ) ¥y



100

n.:ﬁ_

2°S1 LHT pST AL 941 H°91 T*H41 J €61 ues i
91 S1 ST 1 1 $1 €1 €1 St Olg
41 91 02 81 St 02 91 91 L1 bg
91 L1 L1 L1 91 12 91 91 61 8s
8 01 ) 8 13 1 01 6 8 ts
1 €1 1 41 €1 41 <1 €1 91 s
A 6 €1 6 6 21 01 o1 21 Ss
61 81 02 61 8T 12 L1 L1 ST Ys
Sl 91 el St 8T #t €1 61 91 ts
0z 61 02 02 61 02 61 A 12 s
81 1 81 €1 €1 91 41 11 #1 ts
SpoTIad
9 S wl 1 € I r/ 1 I ‘Bututely
ma 2q L%

(Toa3u0D)¥d



101

101 001 S0t 86 66 #ot |- 86 g6 | 4ot ueay
401 401 211 0T1 801 szt | sot 0ot | ozt Otg
801 801 011 101 00t 61T | 86 00T | 40T 6g
001 56 80T 88 06 16 201 86 #0T 8s
16 56 001 96 86 oot | 06 9% | 06 ¢g
801 901 911 0Tt 901 7ot | 06 00T | Sot s
911 #11 911 211 H11 s11 | 211 otr | SI1 5s
86 76 26 08 28 98 98 26 06 s
86 001 801 00T 001 o1t | zot 001 | oIl ts
88 on 26 06 06 86 06 26 S6 s
001 26 96 06 16 88 201 86 601 Is
spotaad
9 S I ] € oI 2 1 I Fuyuyeay
a a

AvﬁwswdoueuAmwm



102

10% 86 101 96 06 101 €0t 66 €01 ueay
26 88 88 08 Y) 98 46 96 16 Otg
08 28 #8 28 94 #8 98 €s 88 6g
16 86 86 46 86 001 | ot 86 501 8s
601 401 811 96 86 got | =z11 91t | o1t bg
011 01 401 901 70T 911 | 411 211 | wet 9s
221 811 e 021 221 911 | 811 611 ] =eat 5s
801 90T 90T 201 66 €oT | 46 26 86 s
011 6 70T 86 001 201 | sgo1 001 | or1 tg
<8 68 26 €6 26 2ot | 6 88 06 °s
cot 96 86 16 86 w6 | #ot o6 | 98 's
; spoTxad
9 S wl R € I rA T I Sututexy

(Toasuon ) (S)z@



103

2°9$ 1°4S L°09 19°9S 8°9S L°09 6°9S 9°L$ 9°09 ues iy
L S 60 | st T4 rhy SH 94 2s | 9s
€s 15 9$ oS Lt oS 1$ 15 2s 6g
09 9L 08 0S ss 59 9 9§ 6 8g
18 8 8 8s 6$ 65 13 56 - 09 tg
08 6. €8 L 9L 68 €6 "6 66 s
45 95 gs | ¢s 9§ 65 2s 2s 28 5g
€9 8% 99 $9 59 99 €9 29 49 s
gs 8s 09 | s 95 "9 64 95 09 s
S 1 9 64 64 133 ih 0$ 15 s
15 9$ 19 29 %S 09 8s #s LS Ts
spolxad
9 S wl 4 € oI r4 1 I | 3ututeay]
ta 2aq la

(3ruawieaal) ¥H



104

L' €9 9°€9 6°89 L°29 6§29 1°99 L° 16 6°29 6°L9 uBap
€S 15 28 oS oS 2§ 0§ 1¢ LS Otg
He 89 €4 29 19 89 199 8$ $9 6g
1 2L 98 04 197 e L4 9. €8 8s
ih 0S LS €4 8t 84 0$ 2s LS Lg
LS 65 29 89 49 $9 2§ LS 09 s
) 04 94 2L 1l ) 9L ) 9¢ °s
16 0§ 29 29 oS 9s 84 64 0§ fig
2s 0s 11 15 64 2s nS s 29 ts
<8 26 86 26 96 96 L8 88 06 s
4e 4l P 29 29 ) 89 24 64 Is
spotaad
9 S oI f € o1 r4 1 I Fututea]
€q 2q lq

(Tox3uod) ¥H



105
BIBLIOGRAPHY

"~ Alexander, B.A. An experimental test of assumptions relating to
the use of electromyographic biofeedback as a general re-

égxation technique. Psychophysiology, 1975, 12, 656~
2.

Alexander, F.M. The Use of the Self. New York: E.P. Dutton and
Company Inc,, 19G42.

Astrand, P.0. and Rodahl, K. Textbook of Work Physiology.
McGraw Hill Book Co., 1970,

Basma jian, J.V. Muscles Alive. Baltimore: The Williams and
" Wilkins Co., 1971.

Beary, J.F., Benson, H. and Klemchuk, H. "A simple Psychophysi-
ologic technique which elicits the hypometabolic changes
of the relaxation response" Psychosomatic Medicine,
March-April 1974, 36, 115-120.

Bedell, J.R. Systematlc desensltizatlon. relaxation training and
suggestion in the treatment of test anxiety. Behavior
Research and Therapy. 1976, 14,309-311,

Benson, H., et al., Decreased blood pressure in borderline hyper-
tensive subjects who practiced meditation. Journal of
Chronic Diseases. 1974, 27, 163-169,

Benson, H., Beary, J.F., and Carol, M.D. The relaxation response.
Psychiatry, 1974, 37 , 37-46. '

Benson, H., Klemchuk, H.P., and Graham, J.R. The usefulness of
the relaxation resBonse in the therapy headache.
Headache, 1974, 1k, k9-52,

Benson, H, The relaxation response. New York: William Morrow
and Co.. Inc.. 1975.

Brockway, A.L., et al. The use of a control population in neuro-
psychiatric research (psychiatric, psychological, and
EEG evaluation of a heterogeneous sample) American
Journal of Psychiatry. February, 1954, #8- ;

Brown, E. B. New mind, new body. Psychology Today, 1974,
5-110. : N

Budzynski, T.H. and Stoyva, J.M. An instrument for producing deep
: muscle relaxation by means of analog information feedback.

Journal of Applied Behavior Analysis, 1969, 231-237.

Buss, A.H. Two anxiety factors in psychiatric patients. Journal

of Abnormal and Social Psychology, 1962, (December)
G26-%27. ' '




106

Buss, A.H. Psychopathology. New York: John Wiley and
Sons Inc., 1 .

Cannon, W.B. "The emergency function of the adrenal medulla in
pain and the major emotions”. American Journal of

Physiology, 1914, 33, 356-372,

Cannon, W.B, The wisdom of the body. W.W, Norton and Co., Ian
(New York), 1939. '

Canter, A. et al. A comparison of EMG feedback and progressive
muscle relaxation training in anxiety neurosis., British
Journal of Psychiatry, 1975, 127, Wu470-477.

Chesney.'M.A. and Shelton, J. A comparison of muscle relaxat-
ion and electromyogram biofeedback treatments for muscle
contraction headaches.

Journal of Behavior Therapy and Exgerimental~Psxchiatrx.

1978, 221-225,

Coursey, R.D. Electromyograph feedback as a relaxation tech-
nique. Journal of Consulting and Clinical Psychology,
1975, 43, 825-83%4,

Crowne, D.P,, and Marlowe, D. A new scale of social desirability
independent of psychOpatholoEy. Journal of Consulting
Psychology, 1975, 24, 349-35k. ,

Davis, C. et al. Tension in the two frontales: electrode
placement and artifact in the recording of forehead EMG.,
1979, in press, ‘

Davis, E.C., Logan, G.A., and McKinney, W.C. Biophysical values
of muscular activity. Dubuque, Wm, C. Brown, 1965,

Davis, J.F. Manual of Surface Electromyography. W.A.D.C.
Technical Report, 1959, 59-184, ; :

Davis, M, et al. Relaxation training facilitated by biofeedback
apparutus as a supplemental treatment in bronchial asthma.
Journal of Psychosomatac Research, 1973, 17, 121-128,

Delagi, E.F,, et al. Anatomic Guide for the Eiectro rapher,
Springfleld: Charles C. Thomas, 1975,

Devries, H.A. Physiology of Exercise, Dubuque: Wm. C. Brown Co.,
1966, | \ |

Edelman, R.I. Desensitization and physiological arousal. Jourmal
‘ of Personality and Social Psychology, 1971, 17, 259-266,

Feldenkrais, M. Body and Mature Behavior, New York: International
Universities Press Inc., 1966, \




) 107
French, J.W., et al, Manual for kit of reference tests for

cognitive factors (Revised 1963), Princeton, New Jersey:
Educational Testing Service, 1963.

Froberg, Jan et al. “Physiological and biochemical stress re-
actions induced by psychosocial stimuli®., Society,
Stress and Disease. London: Oxford University Press,
1§71. zaa“iﬁgl

Geddes, L.A. and Hoff, H.E. The impedance pneumograph{
Aerospace Medicine, 1962, 33, 791-793.

Glueck, B.C. and Stroebel, C;F. “Biofeedback and meditation in
the treatment of psychiatric illnesses". Comprehensive
Psychiatry, July-August, 1975, 16, 303-321,

Goodman, L.S. and Gilman, A. The Pharmacological Bases of Thera-
%eutics. New York: MacMillan Fublfsh?ng Co., Inc.,

Greenfield, N.S. and Steinback, R.A. Handbook of Pgsychophysiol-
ogy, New York: Holt, Rinehart and Winston, Inc., 1972.

Greenwood, M.M., and Benson, H, The efficiency of progressive
relaxation in systematic desensitization and a proposal
for an alternative competitive response — the relaxation

response, Behavior Research and Therapy, 1977, 15,
337"3“3 .

Guyton, A.C. Textbook of Medical Physiology, Philadelphiaa'
W.B. Saunders Co., 1976, :

Haynes, S.N., et al. Electromyographic biofeedback and relaxat-
ion instructions in the treatment of muscle contraction
headaches. Behavior Therapy, 1975, 6, 672-678,

Haynes, S., Moseley, D. and McGowan. w.T. “Relhxafion training
and biofeedback in the reduction of frontalis muscle ten-
sion." pPsychophysiology, 1975, 12, 547-552.

Hodges, W.F., The effects of success, threat of shock and fail-
ure on g?%{ety. Unpublished doctoral dissertation,
Vanderbi niversity, Ann Arbor, Michigan, University -
Microfilms, 1967, No. 68-5388,

Honigfeld, G. and Howard, A. Psychiatric Drugs, New York:
Academic Press, 1978.

Jacobson, E, Anxiety and Tension Control: A Physiological
Response, Toronto: J.B., Lippincott Co., 1938,

Jacobson, E. - Progressive Relaxation, Chicago: University
of Chicago Press, 1938, ‘




' 108
Jacobson, E. Modern Treatment of Tense Patients. Spring-
fields aries C. Thomas Publishing Co., 1964,

Jacobson, E. Electrical measurement of neuromuscular states dur-
ing mental activities II imagination and recollection of

various muscle acts. American Journal of Physiology,
193“0 2&0 22-34.

Johnson, D.T. and Spielberger, C.D. The effects of relaxation
training and the passage of time on measures of state and
tgait anxiety. Journal of Clinical Psychology, 1968,
24, 20-23,

Lacey, J.1., et al. Autonomic response specificitys an experi-
mental study. Psychosomatic Medicine, 1953, 15, 8-21.

Lader, M.,H, and Mathews, A.M. Comparison of methods of relax-

ation using physiological measures. Behavior Research
and Therapy, 1970, 8, 331-337.

Lader, M.H. and Mathews, A.M. Electromyographic studies of ten-
sion. Journal of Psychosomatic Research, December 1971,

lio 479- .

Lamb, D.H., The effects of public sgeakin% on self report ghxsi-
ological and behavioral measures of anxiety. Unpublished

doctoral dissertation. Florida State University, 1969,

Levi, L, "Stress and distress in response to psychosocial stim-
uli”, Supplement No. 528 to Acta Medica Scandinavica,

1972.

Licht, S. Electrodiagnosis and Electromyography. Baltimore,
Waverley Press, Inc., 1971. .

Marmor, J. Anxiety and worry as aspects of normal behavior.
California Medicine. W. Miller, 1975, 97, October, 1972,
1 - 1 [] ‘

Martin, I.C.A. Promoting differential relaxation. Journal of
the Ro%al College of General Practitioners. 1973, 23,

Mathews, A.M., and Gelder, M.G. Psycho-physiological investigat-
ions of brief relaxation training. Journal of Psycho-
somatic Research, 1969, 13, 1-12, '

Miller, W. "“An experimental study to test the effectiveness of

a relaxation techniguein relieving excessive anxiety".
{Unpublished Masters Thesis), University of British Col-

umbia, 1975.

Mitchell, L. Simp;e relaxation: the physiological method for
easing tension. London: John Murray Ltd., 1977.

L]



Mountcastle, V.B. Medical Physiology. St. Louis: 109
The C.V, Mosby Co., 197%.

Norris, F.H. The EMG:i A Guide and Atlas for Practical Elec-
tromyography. New Yorks Grune and Stratton, 1963,

Paul, G.L. Physiological effects of relaxation training and

hypnotic suggestion., Journal of Abnormal Psychology.
1969, Zﬂ'_' 25-437.

Pitte, F.N. The biochemistry of anxiety. Scientific American,
1969, 220, 69-75.

Reinking, R.H. and Kohl, M,L. Effects of various forms of re-
laxation training on physiological and self report meas-
ures of relaxation, Journal of Consulting and Clinical

Psychology, 1975, 43,  595-600.

Roland, P.E. “Sensory feedback to the cerebral cortex during
voluntary movement in man®". The Behavioral and Brain

Sachs, D.A. The relationship between state and trait anxiet
and the %erce tIon of embedded figures and hidden pat-
terns. Unpublished manuscript — New Mexico State Uni-
versity, las Cruces, New Mexico, 1969.

Schandler, S.L. and Gringe, W.W. An examination of methods for
producing relaxation during short-term laboratory sessions
Behavior Research Therapy, 1976, 14, 419-423,

Scholem, %. Jewish Mysticism. New York: Schocken Books Inc.,
1961, '

Schwartz, G.E. Biofeedback, self regulation and the patterning
of physiological processes, American Scientist, 1975,
63, 31h4-324, S

Selye, H. 6The Stress of Life. New York:s McGraw Hill Book Co.,
1956.

Selye, H. The concept of stress in experimental physiology. In
TPanner, J.M. (ed.)s Stress and psychiatric disorder.
Oxford: Blackwell Publishers, 1960,

Shapiro, D. and Surwit, R.S. "Operant conditionings a new the-
oretical aporoach in psychosomatic medicine,” Inter-
nggioggl Journal of Psychiatry in Medicine, 1977, 1&,
182-186. . -

Spielberger. C.D, Anxiety and Behavior. New York: Academic
Press, 1966, '




110

Spielberger, C.D. et al. Manual for the State-Trait Anxiet
Inventory. ~Palo Alto: Consulting Psychologist
ress, 1970.

Stoudenmire, J., Effects of muscle relaxation training on state
and trait anxiety in introverts and extroverts,

Journal of Personality and Social Psychology, 1972, 24,
73"'7 » .

Stoyva, J. Self Regulation and the Stress Related Disorders:
A Perspective on Biofeedback. Behavior control and modi-
ficatlon of physiological activity — David Mostofsky
(edé). Englewood Cliffs, New Jersey: Prentice-Hall Inc,
1976. ‘

Townsend, R.E., House, J.F., and Addario, D. A comparison of
biofeedback-mediated relaxation and group therapy in the
treatment of chronic anxiety. American Journal of
Psychiatry, June 1975, 132, 598-601,

Trimingham, J. Sufi Orders in Islam. Oxford: Clarendon Press,
1971.

Turner, W.J. GClossaries for Use With the Overall and Gorham
Brief Psychiatric Rating Scale. Psychological Service
Centre, Bethesda, Maryland: National Institute of Mental
Health, 1963.

Underhillé E. Mysticism. London: Methuen and Company, Ltd.,
1967, .

Vancouver Sun, The - Weekend Magazine. Stress: Livi With it
and Escaping From it. November 23, 197&, 2& (47).

Wallace, R.K. and Benson, H. The physiology of meditation.
Scientific American, 1972, 226, 85-90, »

Wheatly, D. Psychopharmacolo in Famil Practice} London:
William %e{neman Medical Books Ltd., 1973.

Wittmaier, B.C. Test anxiety, mood and performance. Journal
of Personality and Social Psychology, 1974, 29,  664-669,

Wolpe, J. Psychotherapy by Reciprocal Inhibition. (Stanford: -
StanTord Univers%ty Press?-. 1958,





