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CHAPTER I
REVIEW OF THE LITERATURE
As the complexity of our modern society has increased, so too has
the frequency of anxiety and stress-related disorders.

In the past 150

years, there has been a dramatic shift in disease patterns from infectious diseases to stress-related and degenerative disorders, such as
high blood pressure, ulcers, colitis, back problems, insomnia, headaches, and general tension.

Heightened muscle tension is also a fre-

quent, if not invariant, accompaniment of fear, stress, and anxiety.
Such tension can be adaptive if it aids in taking physical action to
reduce the fear or anxiety, but it can be maladaptive if the tension
increases to the point that it affects performance or ability to function.

In today's fast-paced, red-tape society, we are often prohibited

from the motor expression of the natural response to stress and anxiety
referred to as the "fight or flight" pattern by Cannon (Budzynski,
1977).
Various relaxation training techniques may serve to develop
alternative means for coping with stress and anxiety, and there is
increasing use of these techniques in research and clinical practice
(Davidson & Schwartz, 1976).

The recent interest in Oriental methods

of generating "alternate states of consciousness," in preventative,
behavioral, and holistic medicine, and in behavior therapy and selfcontrol research, has contributed to a proliferation of studies concerned with the theory and the methods of generating relaxed states
to combat anxiety and tension.

In the past five years, mora
1

sophisticated research has begun to investigate the components of
I

such relaxation training to discover which methods can be most
profitably used given certain individual patient or subject
characteristics.
Theoretical Models of Relaxation
Relaxation is defined in this paper according to its cognitive
and somatic effects, much as Jacobson (1938), the first researcher
and practitioner of progressive relaxation, defined the term.

Relax-

ation consists of the experience of the dissolution or disappearance
of mental and emotional activity and freedom from stress and environmental demand, accompanied by a physiological state which includes
low levels of muscle tension, carbon dioxide elimination, heart rate,
and arterial blood lactate combined with high levels of skin resistance,
peripheral blood flow, and EEG alpha and theta activity (Benson, Beary,
& Carol, 1974).

This definition assumes that there are two components

of relaxation, a cognitive component and a somatic component.
In the literature there are two contrasting models of relaxation and a third model which attempts to integrate the two.

The

peripheralist (somatic) position holds that the experience of relaxation is produced by peripheral physiological conditions such as
lack of striate muscle tension.

On the other hand, the centralist

(cognitive) position holds that the experience of relaxation results
from cognitive processes that are relatively independent of somatic
responses, but which trigger somatic relaxation.

The interactive

model holds that both peripheral and central processes mutually

interact, neither having primacy.

A more detailed look at the three

models will provide a theoretical foundation for a later discussion
of the various relaxation training procedures and the research that
has been done using these procedures.
Peripheralist Model
The view that relaxation originates from peripheral physiological
responses such as lack of striate muscular tension appears analogous
to or based upon the James-Lange theory of emotional arousal (Lader &
Mathews, 1968).

The James-Lange theory states that some event in the

environment automatically sets off a pattern of bodily changes.

The

brain then recognizes this pattern as belonging to a specific emotion,
and proceeds to label it.

Thus, physiological responding precedes
/

the experience of emotional responding (Hassett, 1978).

In the case

of relaxation, a person would first perceive his muscular tension
level, heart rate, and respiration rate to be lowered, due to some
environmental stimulus such as sitting quietly in a darkened room and
practicing a relaxation technique, and he would then reel relaxed.
Jacobson (1938) based his technique of progressive relaxation—
the most widely used relaxation technique—on the assumption that the
proprioceptive feedback from the muscles to the brain produces the
experience of relaxation which is incompatible with feelings of
stress and anxiety.

He believed that a reduction of muscle tension

would lead to a reduction of autonomic nervous system activity,
especially S3rrapathetic activity, through a feedback mechanism.
Accordingly, he developed a relaxation procedure which concentrates
on producing flaccid muscles to elicit a generalized state of

relaxation.
Wolpe (Wolpe & Lazarus, 1966) utilized Jacobson's progressive
relaxation in his systematic desensitization technique, and the
theory behind desensitization makes Wolpe a peripheralist theorist,
too.

Wolpe postulated that the condition of muscular relaxation would

be physiologically incompatible with that of anxiety, so that pairing
of relaxation training with an image of a feared stimulus would lead
to "reciprocal inhibition" of the anxiety response.

Again, muscular

or somatic relaxation would be the crucial element in alleviating
anxiety and producing relaxation.
Centralist Model
The centralist or cognitive model holds that the factor crucial
to relaxation is a cognitive (i.e., central) process, which is relatively independent of somatic responses but which can influence such
responses.

This model appears to be derived from the Cannon-Bard

theory of emotional arousal, which states that the thalamic and hypothalamic regions of the brain are responsible for producing both the
cognitive and physiological reactions to emotional stimuli.

Emo-

tional (cognitive) experience and bodily (somatic) responses occur
simultaneously because of the integrated functioning of the thalamus
and hypothalamus (McNeil, 1974).

Thus, cognitive processes are

responsible for triggering somatic reactions, making a central or
cognitive process the crucial factor in emotional responses such as
relaxation.
Consonant with a central process theory, Hess (in Benson et al.,
1974; Gellhom & Kiely, 1972) postulated two response systems, one

of which is the trophotropic response system centered in the anterior
hypothalamus.

The implication of Hess' theory is that the tropho-

tropic system has primacy in relaxation.

The response system

antagonistic to the trophotropic system is the ergotropic system,
which is centered in the posterior hypothalamus.

The ergotropic

system evokes a reaction, generally S3rmpathetic nervous system
activity, oriented toward increased metabolism of oxygen and corresponding to the "fight or flight" reaction theorized by Cannon.
Speculating further on the role of these central response
structures in producing relaxation or arousal, Gellhorn and Kiely
(1972) suggest that relaxation stems from an integrated action of
both trophotropic and ergotropic structures in the brain.

That is,

relaxation involves a shift in which the trophotropic system becomes
dominant, relaxing the muscular tonus, while at the same time, ergotropic excitation keeps the relaxed person alert and awake.

A tro-

photropic-ergotropic ratio or balance exists within the individual,
bringing about behavioral change from deep sleep (total trophotropic
dominance) to relaxed wakefulness to hyperarousal and emotional
excitement (total ergotropic dominance).

Clinical observations

suggest that relaxation training procedures induce a shift in the
trophotropic-ergotropic balance to the trophotropic side, thereby
counteracting chronic states of ergotropic dominance, such as
heightened arousal and anxiety.
Disagreeing with Jacobson's and Wolpe's positions that the
absence of afferent (from the muscles to the brain) feedback produces
relaxation, Davison (1966) argues that self-induced relaxation comes

from a reduction in efferent (from the brain to the muscles) messages
to the muscles via inhibitory efferents from the cortex.

Thus, the

alteration in efferents, rather than afferents, inhibits anxiety, a
centralist position.

Anxiety is seen to be a relevant concept here,

because it is postulated to be the opposite of relaxation, that is,
a complex pattern of responses characterized by subjective feelings
of apprehension and tension and the occurrence of physiological and '
behavioral arousal (Borkovec, 1976).
Davison further argues that flaccid musculature is not incompatible with anxiety, citing studies that gave evidence for animals
learning shock-avoidance responses while their entire musculature
was paralyzed by curare.

He feels that a cognitive factor is cen-

tral to relaxation, and suggests that all anxiety-inhibiting mechanisms (such as eating, sexual arousal, and relaxation) have in common
the generation of strong positive affect (cognitive) states.

Davison

believes that his hypothesis of the generation of positive affect
states incompatible with anxiety would still fit into Wolpean theory.
Mathews and Gelder (1969) also support the centralist position,
stating that a central process, such as arousal level, regulates
excessive muscle tension and autonomic activity.

Accordingly, re-

laxation training techniques induce changes in the central process
which become the relaxed state.
Rachman (1968) posits that the effects of relaxation are due to
a state of mental calmness, not necessarily resulting from decreased
muscle tone.

He argues that subjects in relaxation and desensiti-

zation studies receive generally only a brief form of relaxation

training, rather than the extensive program suggested by Jacobson.
Further, he cites studies in which desensitization to phobic objects
was achieved without muscular relaxation, either, in vivo or with
the use of muscular tension.

In addition, he notes that there are

often discrepancies between self-report of anxiety and EMG recordings. <
If it is possible to induce anxiety through verbal instructions,
Rachman argues, then it should be possible to induce feelings of calmness and relaxation through similar procedures.

He cites the recent

work with covert sensitization and with the technique of emotional
imagery as examples of such procedures.

Rachman refers to Wolpe's

use of such purely imaginal devices to produce relaxation, such as
images of a calm summer day, a bright spot of light, or a leaf moving
on the water.

He does suggest use of muscular relaxation as a facili-

tator in desensitization, however.
Lang (1977, 1979) has developed a bio-informational theory of
emotional imagery which points to the importance of cognitive (central)
processes such as imagery in determining somatic responses of the individual.

The image is seen as a propositional structure, that is,

one having a logical relationship between concepts, and it is defined
not as a "picture in the head," but as a preparatory set to respond.
By considering the image a proposition having a conceptual structure,
then verbal instructions can modify the imagery, and hence, modify the
associated physiological responding.

By developing a method whereby

imagery can be systematically manipulated through instructions, Lang
has demonstrated the use of imaginal and verbal (cognitive) control
over the somatovisceral system.
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Focus of attention hypothesis.

Within the cognitive or centra-

list model of relaxation, another hypothesis asserts that the crucial
component of relaxation is the focusing of attention onto internal
events.

Greenwood and Benson (1977) equate such attention with

Rachman's "mental calmness."

They cite Paul's (1969b) critical vari-

ables of relaxation training—narrow and monotonous stimulation,
limited sensory intake and bodily activity, restricted attention, and
altered quality of body awareness—as all comprising a shift of attention toward internal events.
Mathews and Gelder (1969) also support the focus of attention
hypothesis with their view that relaxation decreases arousal by
providing a low level of afferent and proprioceptive input, thereby
restricting

attention to internal events.

The effect of relaxation

then is independent of muscular relaxation. > They imply that instructions to relax one's muscles should generally be as effective as
instructions to relax one's cognitions, as the function of relaxation
training instructions is to focus attention im^ard and limit stimulus
intake.

Similarly, Marshall, Strawbridge, and Keltner (1972) theorize

that control of the focus of attention onto non-anxiety-provoking
stimuli (such as flaccidity or tension in the muscles, or feelings of
calmness and pleasant imagery) is the necessary component in reducing
fears and eliciting relaxation.
Interactive Model
In considering both the peripheralist and centralist positions,
there seems to be no reason why the two processes could not work
together in reciprocal fashion.

That is, a person feeling relaxed

muscles may attribute cognitively to himself feelings of relaxation,
while conversely, cognitive feelings of relaxation and serenity may
trigger a "letting go" of muscular sensations of tension.
The interactive model of relaxation holds that both somatic
and cognitive processes are components of relaxation, and that the
two work together in a mutually interacting fashion, with neither process being priniary.

Davidson and Schwartz (1976) view peripheral

(somatic) and central (cognitive) processes as separable components
in relaxation, but when the two work together as they generally do,
the experience of relaxation tends to be more profound.

For example,

they see relaxation as both reduced peripheral muscular activity and
reduced (central) efferent motor commands.
Gellhom (Gellhom & Kiely, 1972; Mathews & Gelder, 1969) is
secondarily a proponent of the interactive position, in addition to
being a proponent of the centralist model, in that he believes that
relaxation is produced by an interaction of reduction of afferent and
proprioceptive stimulation with trophotropic system brain activity.
Reduction of proprioceptive impulses, for example, through muscleparalytic drugs such as curare, greatly reduces the ergotropic responsiveness of the hypothalamus and diminishes hypothalamic-cortical
discharges.

Relaxation training works in the same manner to reduce

both proprioceptive impulses and hypothalamic-cortical discharges.
Beiman (1976) cites evidence for a two-component model of
conditioned autonomic responding, which seems similar to the interactive model of relaxation.

One component is produced by a self-

arousal mechanism (cognitive) and can be manipulated by varying
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emotion-provoking cognitions, while the other component is directly
evoked by an external stimulus (cognitive or somatic mechanism).
Mathews' (1971) contention that muscular relaxation enhances
response to phobic imagery serves as support for the mutual functioning of both cognitive and somatic components in producing relaxation
and desensitization.

Such a view derives from Lader and Mathews'

(1968) theory that habituation, rather than reciprocal inhibition, is
the crucial process involved in systematic desensitization.

Lowering

arousal by muscular relaxation facilitates habituation to phobic
imagery.
Lang (1977) provides additional evidence for the interaction of
cognitive and somatic components in his bio-informational theory of
emotional imagery.

He asserts that the more vivid is the imagery

used in the desensitization process, the more complete the emotional
processing and hence, the relaxation and desensitization that will
be produced.
In the literature, there appears to exist a valid distinction
between peripheral (somatic) and central (cognitive) processes in
relaxation, and both seem to be viable mechanisms.

The interaction

of the two processes also seems to account for the action of the
relaxation process.

In addition, there is evidence for the separa-

bility of the components.

Davidson and Schwartz (1976) assert that

it is possible to experience cognitive activity or emotions with
little or no effect on somatic processes, while conversely, afferent
feedback may not always be essential to the experience of emotion—
contrary to Jacobsonian theory.

Davidson and Schwartz's instance
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of the insomniac whose muscles are relaxed, but whose mind is racing
with thoughts and images and so can't fall asleep, is a graphic example
of this phenomenon.
A resolution to the peripheralist/centralist controversy might
lie in the fact that both processes interact, or it may be that each
of the models better accounts for the effects of different relaxation
training techniques.

A review of the different training techniques,

of the research results supporting the various models of relaxation,
and of the problems with procedural variables and with evaluating
outcome will provide more information concerning the validity of the
components of relaxation training procedures.
Summary
There are two contrasting models of relaxation, a peripheralist
model which holds that the experience of relaxation originates from
peripheral conditions such as lack of striate muscular tension, and
a centralist model which holds that the experience of relaxation
results from cognitive processes that are relatively independent of
somatic processes.

The third model of relaxation, the interactive

model, unites the two opposing theoretical positions, postulating
that both central and peripheral processes mutually interact, with
neither process taking precedence over the other.

There is evidence

in the literature for the validity of all three models, and it has
been suggested that different relaxation techniques or different
situations might tend to favor one model over the others.
Relaxation Training Procedures
The various relaxation training techniques differ in the extent
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to which each is compatible with one of the three models of relaxation
previously discussed.

Davidson and Schwartz (1976) classify relaxa-

tion procedures as cognitive or somatic or both, according to the
locus of attentional focus, and they subdivide the categories again
according to active and passive dimensions.

An active technique

would be one that involves the active self-generation of behavior,
while a passive technique involves the self-regulation of attention
to an ongoing biobehavioral process.

Progressive relaxation, for

example, would be an active and passive somatic technique, while cognitive and imagery-based relaxation would be an active cognitive
technique.

A brief review of each of the relaxation techniques that

are compatible with the three models of relaxation will be presented.
Procedures Compatible with the Peripheralist Model
Relaxation procedures that are compatible with the peripheralist
model would be those which emphasize the alteration of peripheral
responses, such as reduction of muscular tension, as a means of producing the experience of relaxation.

Progressive relaxation and

electromyographic (EMG) biofeedback would fit into this category as
would some elements of Zen meditation.
Progressive relaxation (Jacobson, 1938) and its many variations
comprise the most widely-used technique in the experimental literature
on relaxation training.

Designed to provide rest and neuromuscular

relaxation, this active and passive somatic technique consists of
having the patient lie comfortably in a supine position, alternating
tensing and relaxing the various major muscle groups, and gradually
decreasing the tension until it can be eliminated.

Practice then
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consists of passive attention to the muscles.

As categorized by

Davidson and Schwartz (1976), the sequential tensing and relaxing of
different muscle groups is the active somatic component and the focusing of attention on the muscles just relaxed is the passive somatic
component.

Jacobson had his patients undergo relaxation training for

up to 200 sessions, but briefer training has been found to be effective.
Because progressive relaxation has been the most widely researched technique, an in-depth look at the somatic relaxation literature will be presented later.
Electromyographic (EMG) biofeedback also would be classified as
a technique that is compatible with the peripheralist model.

There is

some evidence that individuals also use cognitive strategies such as
imagery to produce alteration in the feedback, hence reduction of
muscular tension (Coursey, 1975), but since the main focus of attention is toward the muscles, EMG biofeedback is basically a passive
somatic technique.
EMG biofeedback has been the most widely used of the biofeedback
techniques for producing relaxation and alleviating tension (TarlerBenlolo, 1978).

In EMG biofeedback procedures, information concerning

muscular tension is presented to the individual in analogue form.

For

example, a person m.ay hear a tone which varies in pitch as a function
of the level of tension of the muscle being monitored.

By receiving

such immediate feedback concerning his level of muscle tension, the
person may quickly learn relaxation (Haynes, Moseley, & McGowan, 1975)
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Studies in which EMG biofeedback has been used successfully to
alleviate anxiety or tension-related disorders include a comparison
of the effects of EMG biofeedback with group therapy on chronic
anxiety (Townsend, House, & Addario, 1975), for relief of headache
and insomnia symptoms (but not global anxiety) in chronically anxious
patients (Raskin, Johnson, & Rondestvedt, 1973), for reduction of EMG
level in normal subjects (Haynes, Moseley, & McGowan, 1975; Reinking
& Kohl, 1975; Schandler & Grings, 1976; Stoyva & Budzynski, 1974),
for alleviation of muscular contraction headaches (Cox, Freundlich,
& Meyer, 1975; Haynes, Griffin, Mooney, & Parise, 1975) and for
general anxiety (Canter, Kondo, & Knott,

1975).

In addition to being used as a separate relaxation treatment,
EMG biofeedback also is used widely in conjunction with relaxation
training strategies and in relaxation studies in which the EMG monitoring of muscle tension serves as a dependent measure of relaxation
treatment effects.
Zen meditation involves focusing passive attention of the
breathing and movements of the stomach, and as such, can be categorized as a passive somatic technique (Davidson & Schwartz, 1976).
Because cognitive techniques often are added to this procedure (such
as visualizing, counting, or subvocally repeating a word or sound in
rhythm with the breathing procedure), because the focus on the breath
is more of an internal-focusing procedure than it is a procedure
designed to effect peripheral changes, and because Zen meditation is
often classified together with other cognitive meditative techniques,
it will be further discussed in the section of centralist (cognitive)
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techniques.
Procedures Compatible with the Centralist Model
Relaxation procedures that are compatible with the centralist or
cognitive model would be those that emphasize alteration of cognitive
responses, such as with the use of imagery or the focusing of attention on cognitions such as thoughts or words to produce a generalized
state of relaxation.

Transcendental meditation and cognitive and

imagery-based relaxation procedures would fit into this category.
Transcendental meditation (TM) is categorized as an active to
passive cognitive technique, involving at first, active, then passive
concentration on a special sound or word that is repeated or experienced silently with eyes closed (Davidson & Schwartz, 1976).

An

underlying mechanism of focusing of attention appears to account for
the effects of meditative techniques in general (Fee & Girdano, 1978;
Greenwood & Benson, 1977; Woolfolk, Carr-Kaffashan, McNulty, & Lehrer,
1976).
The physiological effects of the "relaxation response" (Benson
et al., 1974) were originally researched by Benson and his colleagues
using TM meditators.

Several meditation studies support effects of

reduced cortical excitation and metabolism and of feelings of relaxation and tranquility (Woolfolk, et al., 1976).
Although research has favored the idea that meditation fosters
personal growth through perceptual changes. Smith (1975) criticizes
meditation studies for using procedures that permit the operation of
differential expectations about successful outcome and the nature of
outcome.

Goldman, Domitor, and Murray (1979) controlled for these
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variables and for the prior studies' lack of monitoring of meditation
done as homework by training subjects for a week in their laboratory
and by having subjects complete daily logs.

However, they found no

significant differences in anxiety reduction between a Zen meditation
procedure and two control groups.
Woolfolk et al. (1976) found a combined TM-Zen meditation technique to be as effective as progressive relaxation in significantly
reducing latency of sleep onset in insomniacs.

Similarly, Fee and

Girdano (1978) compared meditation with EMG biofeedback and progressive muscle relaxation and found meditation to produce significant
decreases in respiration and muscle tension for subjects in the
meditation group.

Schwartz, Davidson, and Goleman (1978) found that

subjects who practiced physical exercise reported more cognitive
anxiety symptoms and less somatic anxiety symptoms than did subjects
who were meditators.
The physiological and cognitive responses that meditation
elicits have also been shown to counteract anxiety to stressful
imagery.

Goleman and Schwartz (1976) found experienced meditators

had a significantly greater increase in skin conductance response
frequency and heart rate just before the showing of an accident in
a stressful film compared to controls.

They also experienced a

significant decrease in both measures compared to controls during
the post-impact period.

Two anxiety measures taken after the film

indicated the meditators to be less anxious.

Relaxation increased

responsiveness to stressful stimuli and may have augmented the
vividness of imagery so that the reaction was ultimately decreased
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(GreenwoodfitBenson, 1977).
Cognitive and imagery-based relaxation techniques would fall at
the purely cognitive pole of the cognitive (central)/somatic (peripheral) continuum, opposite from progressive relaxation, which is a
muscular relaxation procedure.

Such "mental" techniques are based

in Rachman's (1968) contention that if fearful imagery can create a
state of arousal and tension, then mental calmness or relaxing
imagery can create a state of relaxation, independent of the effects
of muscular relaxation or tension.

At the present time, there are

more studies in the literature representing the arousing effects of
fearful imagery, as a result of the interest in component analysis of
systematic desensitization in the mid-1960's and early 1970's.

In

spite of the widespread dependence upon imagery and self-verbalizations
in the clinical arena—in systematic desensitization, guided imagery
and behavioral self-control strategies—there has been little systematic evidence collected regarding the role of imagery in the acquisition, maintenance and alteration of maladaptive behavior patterns,
although interest in the area is growing (Wade, Malloy, ^ Proctor,
1977).

Because of its importance as a technique supporting the cen-

tralist model of relaxation, an in-depth review of the cognitive
relaxation literature will be presented later in this proposal.
Procedures Compatible with the Interactive Model
Relaxation training techniques that are compatible with the
interactive model would be those that combine both somatic (peripheral and cognitive (central) procedures to create a generalized
state of relaxation.

These would be techniques such as systematic
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desensitization, hypnotic suggestion, and autogenic training.
Systematic desensitization (Wolpe & Lazarus, 1966) combines
progressive relaxation training, a somatic procedure, with the active
generation of fearful imagery, a cognitive procedure, to produce
relaxation in response to phobic images and objects.

Wolpe postu-

lates that muscular relaxation would be incompatible with anxiety
produced by phobic images, hence "reciprocal inhibition" would occur.
Typically, several sessions of relaxation training are employed
before the pairing of relaxation with imaged items taken from an
anxiety hierarchy is effected.
Although Wolpe based his systematic desensitization technique
on Jacobsonian peripheralist theory, the technique itself combines
both somatic and cognitive components to support an interactive model.
Recent studies have questioned the necessity of various components
of the desensitization procedure, such as the use of muscular relaxation and of a hierarchy.

Other studies have questioned the actual

mechanism of desensitization as being something other than reciprocal
inhibition, such as, for example, an habituation process (Davison,
1966; Greenwood & Benson, 1977; Lader & Mathews, 1968; Lomont &
Edwards, 1967; Marshall, Strawbridge, & Keltner, 1972; Mathews, 1971;
Rachman, 1968; Sue, 1972; Wolpin & Raines, 1965).
Another technique used to elicit relaxation is that of hypnotic
suggestion.

Davidson and Schwartz (1976) categorize hypnotic sugges-

tion as an active cognitive and passive somatic process involving the
self-generation of cognitive behavior with occasional passive attention to somatic procasses.

Paul (1969b) found that hypnotic suggestion
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produced significantly greater relaxation effects than did a control
procedure, but only in bodily systems under direct voluntary control.
Barber and Hahn (1963), on the other hand, found that hypnotic suggestion did not result in significant physiological change over that
achieved by control procedures.

Davidson and Schwartz (1976) cite

research implicating the importance of the active generation of imagery
in the execution of a hypnotic suggestion.
Autogenic training, developed in the early 1900's by a German
psychiatrist, Johannes Schultz, is a system of self-regulation combining elements from his medical research, hypnosis, and yoga (Luthe,
1963).

It involves passive somatic and passive cognitive attention

and requires six standard exercises to be practiced in a horizontal
position in a quiet, dimly-lighted room.

The six exercises involve

passive concentration on the repetition of a verbal formula.
The first theme is heaviness, with the first formula to be
repeated "My right arm is heavy."

Heaviness training is later extended

to the other limbs; then the next group of formulas involve warmth
training, beginning with "My right arm is warm."

Cardiac activity is

regulated next with "Heartbeat calm and regular," and the respiratory
mechanism with "It breathes me."

Finally, warmth in the abdomen is

achieved through "My solar plexus is warm," and the last formula is
"My forehead is cool."

Usually four to ten months is needed to esta-

blish the exercises (Luthe, 1963).
The significant reduction of efferent and afferent impulses
supposedly facilitates a psychophysiological shift to an "autogenic state" which facilitates the activity of recuperative and
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self-normalizing brain mechanisms.

Researchers employing autogenic

training techniques found them to be associated with decreases in heart
rate, respiratory rate, and blood pressure; increases in peripheral
skin temperature; changes in EEG patterns; gradual behavioral changes;
and the effective treatment of a variety of stress-related disorders
(Luthe, 1963; Tarler-Benlolo, 1978).

Autogenic training has been used

successfully in a non-controlled study (Kahn, Baker, & Weiss, 1968) and
in a controlled study (Nicassio & Bootzin, 1974) to treat insomniacs,
in a controlled study to lower amount of fine body movement and hence,
increase balance (Tebecis, Ohno, Takeya, Sugano, Matsubara, Tanaka,
Ikemi, & Takasaki, 1977), and in a case study (Grim, 1969) to promote
physiological and emotional well-being, and to decrease self-report
of anxiety and depression (Adler & Lehrer, 1978).

Other studies found

autogenic training to be inferior to progressive relaxation, EMG biofeedback, or control procedures (Mohr, 1976; Staples & Coursey, 1975).
Having discussed the most widely used relaxation techniques,
next, a review of the research results supporting the various models
of relaxation will illustrate the empirical findings relevant to the
two models of relaxation and their interaction.
Research Results Supporting the Relaxation Models
Studies Supporting the Peripheralist Model
Studies to be reviewed supporting the peripheralist model will
focus on a review of the literature concerning progressive relaxation
and its variations, since it is the most clearly somatic procedure
of the relaxation training techniques discussed.
reviewed according to four basic categories:

Studies will be

1) relaxation training
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and its effects on physiological and cognitive responses in normal
populations; 2) relaxation training and its effects on physiological
and cognitive responses in anxious and/or physiologically overactivated populations; 3) relaxation training and its effects on physiological and cognitive reactions to stressors in normal populations;
and 4) relaxation training and its effects on physiological and
cognitive reactions to stressors in anxious and/or physiologically
overactivated populations.
Borkovec and Sides (1979b) reviewed 25 controlled investigations
of the physiological effects of progressive relaxation and classified
the studies according to whether relaxation was found to be superior
or equivalent to control conditions.

They found two procedural vari-

ables to significantly differentiate between the two groups of
studies—the number of training sessions and the use of taped versus
live or subject-controlled administration of training.

Those studies

in which relaxation was found to be superior also tended to use
patient, rather than normal, samples.
Among seven studies characterized by three or greater training
sessions, live therapy administration, and clinical samples, only one
study failed to find progressive relaxation superior to control procedures.

Among the remaining 18 studies, the probability of a treatment

effecting significantly greater outcome than a control was only 50%.
Borkovec and Sides concluded that progressive relaxation studies that
intend to make conclusions about physiological outcome should use multisession, subject-controlled procedures with populations for whom physiological overactivation is a contributing factor.

On the issue of live
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or subject-controlled versus taped presentation of the relaxation
training, however, they admit that presence or absence of a therapist
may be the crucial factor rather than the issue of "live" versus
taped training.

These criteria should be kept in mind as the studies

are reviewed.
Relaxation training effects on responses of normals.

Edelman

(1970) compared progressive relaxation with relax-instructions only,
muscular movement instructions only, and music, conducting the
experiment in a single session, with relaxation tapes patterned after
Wolpe and Lazarus (1966).

Ten male undergraduates were assigned to

each group.

Edelman found no significant differences between any of

the groups.

In a second experiment, anxiety decreased significantly

on state and trait scales as a result of progressive relaxation, but
highly anxious subjects did not decrease their anxiety more than low
anxious subjects.

Heart rate also was measured in the experiment and

progressive relaxation reliably decreased systolic blood pressure, but
not significantly more than control procedures.
Paul (1969b) compared the physiological effects of relaxation
training to hypnotic suggestion and a self-relaxation control procedure.

Two live relaxation sessions were administered, and each

experimental group was composed of 20 undergraduates.

Paul found

relaxation training and hypnotic suggestion produced significantly
greater effects than the control procedure.

Further, relaxation

training resulted in significantly greater effects than hypnosis, in
particular, in response systems not under voluntary control.

Progres-

sive relaxation was significantly more effective than hypnotic
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suggestion on heart rate and EMG reduction, and significantly more
effective than self-control on heart rate, EMG, and respiration rate
reduction.
Ollendick and Murphy (1977) used live presentation of a cognitive or a muscular relaxation or a control procedure to 18 internal
locus of control and 18 external locus of control college students.
There were five sessions administered, and heart rate, State-Trait
Anxiety Inventory (STAI) state and trait scales (Spielberger, Gorsuch,
& Lushene, 1970) and the locus of control scales were used as dependent
measures.

The muscular relaxation procedure decreased heart rate and

STAI-state significantly more than the control procedure for externals.
A similar trend was found for cognitive relaxation and internals.
Staples and Coursey (1975) compared the effectiveness of EMG
biofeedback training with progressive relaxation and autogenic training.

Thirteen undergraduates per group participated in eight training

sessions and a pre- and post-evaluation session.

On the final day

of training, both EMG and progressive relaxation were significantly
reduced on EMG level relative to the autogenic training group, but
did not differ from each other.

At the follow-up session, only the

EMG group showed significant decline between the baseline and the
follow-up sessions.

None of the subjective anxiety measures differ-

entiated between the groups, but the progressive relaxation subjects
rated higher their understanding of what it felt like to be relaxed,
and they liked their training more than those in the autogenic group.
Facilitation of progressive relaxation and autogenic training
by EMG biofeedback was investigated by Mohr (1976) using 36 males and
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36 females assigned to taped autogenic training, progressive relaxation,
or self-relaxation control procedures.

Half the subjects in each group

also received continuous EMG feedback in each of the two sessions.
All experimental groups were equivalent on the physiological outcome
measures—heart rate, frontalis EMG, finger temperature, and skin
conductance level—while progressive relaxation and control groups
were significantly more effective than the autogenic groups on subjective measures.

EMG biofeedback was found to facilitate subjective

relaxation, but not physiological relaxation with the exception of EMG
activity level.

Subjects who had used physiological focusing on

muscular tension and on relaxation to relax themselves prior to taking
part in the study found the progressive relaxation technique more
useful than those who had used psychological focusing on pleasant
images.
Reinking and Kohl (1975) compared the relative effectiveness of
EMG biofeedback, EMG feedback plus progressive relaxation, progressive relaxation, feedback plus a monetary reward, and a control
group in a study involving 15 sessions and taped relaxation procedures
with 10 undergraduates per group.

All groups improved on self-

report measures, implying some expectancy effect, and all training
groups reduced their EMG potentials significantly with respect to
the control group.

The EMG groups had larger EMG reductions than the

progressive relaxation group, which had a significantly larger reduction than the control group.

The authors remark that the subjective

measures could have been a reflection of generalized relaxation while
the frontalis EMG measure is basically the measurement of one muscle.
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It could be further hypothesized that had a wider range of physiological measurements been taken, the progressive relaxation group
could have been shown to be equivalent or superior to the EMG
groups.
In another study, Schandler and Grings (1976) compared progressive relaxation training to different types of EMG biofeedback,
using one treatment session, taped relaxation training, and four
groups of 20 undergraduates each.

The effects of relaxation

training were found to be comparable to those to tactile biofeedback,
while progressive relaxation was found to be significantly more
effective than auditory or visual biofeedback on reduction of extensor and frontalis EMG, self-reported anxiety, and skin conductance
level.

Schandler and Grings feel their results support the theory

that muscle relaxation can affect anxiety and produce a generalized
relaxation trend in voluntary and involuntary response systems as
Jacobson postulated.

Their results also support the generalization

of muscular relaxation to other physiological systems.
Schandler and Chambers (1979) compared EMG biofeedback, progressive relaxation, and guided imagery to a control procedure in a
study run in one session with taped instructions and 10 undergraduates per group.

Although biofeedback and guided imagery emerged

superior on different measures, progressive relaxation also was
significantly superior to the control group.
Delman and Johnson (1976) divided 30 female undergraduates
into three groups and administered two, two-hour sessions of either
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biofeedback, progressive muscle relaxation, or self-relaxation control.
Respiration rate, frontalis muscle tension, heart rate, finger blood
volume and skin conductance were continuously monitored.

The progres-

sive relaxation group showed the sharpest decrease for respiration
rate.

The biofeedback group had the sharpest decrease for EMG tension.
Sime and DeGood (1977) attempted to investigate whether awareness

of muscle tension was a side-effect of relaxation or an essential
ingredient in a study comparing an EMG biofeedback group to a progressive relaxation group and to a music control group.

The study was con-

ducted over six experimental (four training) sessions with individuals
considered to manifest symptoms of tension, 10 per group.

Both pro-

gressive relaxation and biofeedback groups were significantly different
from the control group in their reduction of EMG frontalis tension, and
the two treatment procedures did not differ from each other.

On aware-

ness of tension, EMG biofeedback was significantly more effective than
progressive muscle relaxation, which was significantly more effective
than the control group.

One difference in the progressive relaxation

training procedure in this study as compared to procedures in other
studies, is that the relaxation instructions were aimed solely at the
frontalis and facial muscles, the specific muscles being measured by
the EMG data.

In a sense, this provided a "fairer" comparison between

outcome of EMG biofeedback and progressive relaxation than do most
studies.
Bowles and Smith (1978) found a combination of EMG and progressive relaxation to be more effective than relaxation training alone
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over 10 sessions of live training and home practice, assigning nine
normal subjects per group.
Haynes, Moseley, and McGowan (1975) assessed the comparative
effectiveness of EMG feedback and various components of progressive
relaxation on normal subjects in one session of taped relaxation or
biofeedback training.

Twenty undergraduate students were assigned

to each of five treatment groups: frontalis EMG feedback of variable
auditory frequency, passive relaxation instructions (to attend to
and relax the muscles), active relaxation instructions (tensing and
relaxing exercises), false feedback, and no-treatment control.

Re-

laxation training was presented on tapes while the experimenter left
the room.

Subjects receiving biofeedback and passive relaxation

demonstrated the greatest reduction in EMG level.

Individuals with

elevated Manifest Anxiety Scale scores (TMAS) (Taylor, 1953) demonstrated greater resting physiological arousal as measured by EMG and
did not lower their EMG level to as low as that of individuals with
lower TMAS scores.

The authors hypothesize that the use of the

tense-relax component of progressive relaxation training may not be
necessary.

It should be noted that this is hypothesized for a normal

population only.
Effects on anxious and physiologically overactivated populations:
Anxiety and tension.

Mathews and Gelder (1969) conducted two experi-

ments with phcbics testing the efficacy of progressive relaxation
training.

In the first study, ten subjects were assigned to six

treatment sessions of either live relaxation training or a discussion
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control group.

No physiological differences were found between group

outcome on forearm blood flow, forearm extensor EMG, or skin conductance, although the trend toward greater reduction of skin conductance
fluctuations was more general for the relaxation group.
In a second investigation, Mathews and Gelder gave 14 phobic
patients brief live relaxation training in one session and then
assessed them in another live and taped training session and in a
control session in which the subjects were not instructed to relax.
Within-group comparisons of the relaxation and control sessions
favored the relaxation session significantly on reduction of frontalis
EMG and skin conductance levels and fluctuations, and on self-rating
score for anxiety.

Heart rate and respiration did not significantly

differentiate between the groups.
Lader and Mathews (1970) compared progressive relaxation with
self-relaxation and injections of a barbituate in anxious patients
over one treatment session.

Six patients were assigned to each

treatment group, and taped relaxation training was presented.

The

authors found no significant differences between the progressive and
self-relaxation groups, and only a significant difference between the
injections group and the other two groups on skin conductance fluctuation.

Other measures taken which did not manifest significant differ-

ences included forearm blood flow, pulse rate, frontalis EMG, palmar
skin conductance and the TMAS and a self-rating scale.
Postulating that alcoholism is a stress-related disorder which
is a symptom of chronic, heightened arousal, Parker, Gilbert, and
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Thoreson (1978) assigned 30 subjects selected from a population of
alcoholics in a VA hospital to progressive relaxation training, meditation, or quiet rest groups.

All groups met for three weeks and

were tested on state anxiety, blood pressure, heart rate, and spontaneous galvanic skin responses (GSRs).

All groups were equivalent

in reducing heart rate, GSRs and state anxiety, while progressive
relaxation and meditation also reduced blood pressure.
Canter, Kondo, and Knott (1975) compared a passive relaxation
procedure, in which patients were instructed to focus on the different
areas of the body progressively to relax them without tensing first,
and an EMG biofeedback procedure on groups of anxiety neurosis patients
who did and did not have panic attacks.
tered presented live training.

The 10-25 sessions adminis-

Comparing the initial baseline EMG to

the final baseline, all progressive relaxation groups showed a significant drop in muscle tension, whereas only the "panic attack"
feedback subgroup showed such a significant drop.

By the final training

session, feedback groups as a whole showed significantly lower muscle
tension levels than did the relaxation groups.

It may be that the dele-

tion of the tense-relax instructions made this form of relaxation a less
potent treatment than it might have been.

Studies to be discussed next,

done by Borkovec and his colleagues, suggest that for overly tense
persons, the tense-relax component of progressive relaxation may be
important.
The necessity of attention to physiological sensations as a component of progressive relaxation, rather than muscular tense-relax,
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was examined in a component analysis of progressive relaxation by
Borkovec and Hennings (1978).

In their first experiment, they

assigned college students for whom insomnia was a problem, 11 per
group, to taped relaxation treatments of four sessions of either
tense-relax plus physiological focusing, tense-relax without physiological focusing (attention to pleasant imagery), or a no-treatment
control.

The treatment groups were found to be equivalent and more

effective than the control, suggesting that attending to physiological sensations is not necessary.

They did not, however, establish

that actual attention focusing was unnecessary, since the alternate
procedure to progressive relaxation used an attentional focus on
pleasant imagery instead of on muscular sensations.
A second experiment performed by Borkovec and Hennings established that the tense-relax component without physiological instructions was significantly superior to tense-relax with such focusing
during a counterdemand period (expectancy induced that treatment
effects will not be experienced yet) and demand periods for college
students who had reported tension to be a significant problem for them,
Both treatments were not significantly more effective than the control
group, however, and the authors cite the already low level of tension
in the no-treatment group as a possible reason.

The study results

suggest that for overly tense people, having them focus on their muscular sensations may not be the treatment of choice, at least until
their relaxation skills are firmly established.

Pleasant imagery was

much more effective for these subjects than physiological focusing.
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In Borkovec and Hennings' third experiment, relaxation training
produced a significantly greater reduction in anxiety for tense students than among insomniacs during a stressor procedure.

With the

exception of EMG data, it appeared that physiological attentionfocusing facilitated the perception of autonomic activity and its
occurrence.

By implication, the tense-relax instructions might affect

the EMG data more.

Borkovec and Hennings hypothesize that the mecha-

nisms of the tense-release component, by which it produces improvement
in insomnia, could be a reduction of autonomic activity through tension-release or that tension-release cycles provide the focal stimuli
for facilitated attention-focusing, regardless of autonomic effects.
Because different components seem to be maximally effective for tense
students and for insomniacs, Borkovec and Hennings postulate the two
disorders to be based on different mechanisms.
Borkovec, Grayson, and Cooper (1978) found that expectancy produced no improvement on the no-treatment condition among 43 overly
tense college students, but subjects given a subsequent four sessions
of taped progressive relaxation showed significant reductions in tension which were maintained in a seven-month follow-up.

A second

experiment included 36 overly tense students placed in one of three
groups: relaxation with tension-release, relaxation without tensionrelease, and no-treatment control, for nine sessions.

Relaxation with

tension-release produced reductions in daily tension significantly
superior to the no-treatment group during the counterdemand period.
No treatment effects were found on several during-session physiological
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measures, although the first session predicted improvement in tension
percentage.

The presence or absence of tension did significantly

influence the number of relaxation cycles necessary to produce reports
of deep relaxation, frequency of practice, and successfulness of
practice.
Thus, Borkovec and his colleagues have suggested in their studies
that the muscular tension and relaxation component of progressive relaxation seems to be the crucial component in alleviating tension in
overly tense college students, while Haynes, Moseley, and McGowan (1975)
found that passive relaxation worked more successfully with normal college students.

In a later section, a discussion of individual differ-

ences and their interaction with types of relaxation treatment will be
presented which may resolve these findings.

It seems that whatever

the mechanism of tension-relaxation might be, it provides an attentionfocusing device and a concrete skill that a highly anxious person might
practice, as a first step in making finer and finer discriminations of
tension within his body.
Sleep-onset insomnia.

Sleep-onset insomnia is another disorder

related to general anxiety and physiological overarousal in which
relaxation training has been used successfully.

Nicassio and Bootzin

(1974) assigned 30 adult insomniacs to a progressive relaxation group,
an autogenic training group, a no-treatment control group, and a selfrelaxation group and found progressive relaxation and autogenic training
to be equally significantly superior to the control procedures on global
measures of improvement and latency of sleep onset.

Progressive
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relaxation subjects had a significant decrease at the third session,
while the autogenic training subjects did not until the fourth and
final session.
Similarly, Haynes, Sides, and Lockwood (1977) compared EMG biofeedback, passive relaxation training, and a control procedure, in
treatment groups composed of eight persons each.

Subjects tracked

their sleep behavior for one week prior to treatment, during the
weeks of the six, bi-weekly sessions, and for two weeks after treatment.

Both the EMG feedback and the passive relaxation groups demon-

strated significantly greater improvement than the control group, but
there were no significant between-groups differences on reduction of
frontalis EMG.

The authors account for this by individual variabil-

ity in EMG and the possibility of some placebo effect operating.
Muscular-contraction headaches.

Progressive relaxation has also

been found to be effective in treatment of muscle contraction headache,
thought to be caused by sustained contractions of the muscles of the
neck and head, and resulting from excess anxiety and tension.

Haynes,

Griffin, Mooney, and Parise (1975) administered either EMG biofeedback,
relaxation training, or a control procedure during six sessions to 21
volunteers who had frequent tension headaches.

Both treatment groups

were significantly more improved than the control group, but did not
differ from each other, and these results were maintained at follow-up.
Cox et al. (1975) also compared EMG biofeedback and progressive
relaxation in the treatment of tension headaches, along with a medication placebo group.

Nine subjects per group were trained in eight
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sessions, with pre- and post-treatment assessment.

Biofeedback and

progressive relaxation treatments were equally superior to the medicine placebo on EMG reduction and reduction of headache and psychosomatic complaints.

Cox et al. comment that for patients with

extreme obsessive-compulsive characteristics who may exhibit performance anxiety with biofeedback, a relaxation procedure absent of overt
achievement criteria, such as progressive relaxation,would be the
treatment of choice.
In a study comparing the effectiveness of progressive relaxation
training with that of visual alpha biofeedback, Ehrisman (1973) found
both techniques to be equally successful in reducing tension headache
symptoms for the five subjects per group.

Over the 10-session period,

during five weeks, STAI-state and trait scales were also significantly
reduced.
Asthma and hypertension.

Two other areas of psychosomatic symp-

tomatology thought to be caused by physiological (peripheral) overactivation in which progressive relaxation has been used successfully
have been with asthmatic children and with essential hypertensives.
Alexander and his colleagues (Alexander, 1972; Alexander, Miklich, &
Hershkoff, 1972) found progressive relaxation superior to a no-treatment
control (sitting quietly) on peak expiratory flow rate measures from
asthmatic children using live relaxation procedures.

The former study

used a within-group comparison with five groups of five children, and
a range of three to five sessions.

The latter used a between-group

comparison with a mean of 4.1 sessions.
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Shoemaker and Tasto (1975) compared noncontinuous blood pressure
biofeedback, to taped relaxation training, to waiting list controls over
six sessions for five subjects per group.

They found relaxation train-

ing to be more successful overall than biofeedback, significantly
lowering both diastolic and systolic blood pressure, while biofeedback
only lowered diastolic blood pressure significantly.

Tarler-Benlolo

(1978) cites this study as one of the only studies to find a relaxation
training group superior to that of biofeedback, but she critiques the
use of noncontinuous biofeedback.
Effects on reactivity to stressors in normal populations.

Adler

and Lehrer (1978) compared the psychophysiological and subjective
effects of progressive relaxation, autogenic training, and a waiting
list control on 32 normal volunteers who were exposed to five training
sessions and two laboratory sessions in which subjects were exposed to
aversive tones.

There were no between-group differences on heart rate

and skin conductance level, but both progressive relaxation and autogenic training groups significantly decreased reported anxiety, depression, number of symptoms, and intensity of symptoms rating.
Similarly, Lehrer (1972) measured the effect of muscular relaxation versus no-instructions versus increased tension (10 subjects per
group) on levels of tonic physiological activity and on habituation
of the skin potential response elicited by electric shock.

Only the

heart rate measure significantly differentiated between the relaxation
and no-instructions groups, while there was evidence that the increased
tension group became more tense, and the relaxation and no-instructions
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group relaxed.

The relaxation training was presented in taped form

in the first session, and the next three sessions were training sessions in which electric shocks were presented.

Lehrer attributes

the relatively small differences between the relaxation and the noinstructions group to the lack of anxiety in the subjects—a "floor"
effect produced by the use of normals—and to the type of instructions used.
Taped relaxation training used as a control procedure was compared to heart rate biofeedback, to a combination of the two treatments, to a combination of false feedback and relaxation, and to a
placebo control in a study conducted by Brandt (1974).

Twenty sub-

jects representing high and low Fear Survey scores were assigned to
each of the groups and the subjects received two treatment sessions
and a pre- and post-session.

Relaxation training alone produced the

greatest decreases in EMG and heart rate.

The feedback treatment was

significantly more effective in reducing log conductance change and
frequency of GSRs than were the other treatments, and the heart rate
feedback groups significantly reduced respiration rate only.
Chaney and Andreasen (1972) assigned 16 normal females to each of
three groups, a group which received daily progressive relaxation instruction for six weeks, a group which participated in a body mechanics
program for six weeks, or a group whose subjects took a placebo pill
daily to reduce neuromuscular tension.

Physiological readings were

taken during an initial digit-recall test and on a post-treatment test
in which threat was induced verbally.

The progressive relaxation group
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was significantly better able to control masseter muscle tension than
the other two groups when exposed to a stressful situation.

The relax-

ation group also performed better on the mental test than either of
the other two groups.
Paul (1969a) compared progressive relaxation to a self-relaxation
control, and to a hypnotic suggestion procedure to test each procedure's
effectiveness in attenuating response to stressful imagery.

Twenty

female undergraduates per group were administered the training in two
sessions and were monitored for respiration rate, heart rate, dominant
forearm flexor and extensor EMG, and skin conductance.

The relaxation

training group showed the greatest reduction in response to physiological imagery and the degree of inhibition was correlated to the
degree of relaxation.

This study was relatively unique, in that Paul

computed a composite "relative response stereotypy" score for all physiological measures taken on an individual.

Paul cautioned against the

use of procedures which do not effectively relax subjects, as individuals in the control group were sensitized by the presentation of
stressful imagery without having been relaxed first.
Davidson and Hiebert (1971) evaluated the effectiveness of progressive relaxation, self-relaxation, and a control procedure on skin
conductance response and subjective response to a stressor—a film
depicting a gory death—and found that the test of effectiveness of a
treatment designed to reduce stress is not on the initial exposure to
the stressor, but on repeated exposures.

The latter procedure is more

representative of what a subject experiences in real life, that is.
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recurring stressors.

The experiment was run in two sessions using

taped relaxation training and nine subjects per group.

After the

first presentation of the film, the groups did not differ, but after
the final exposure, both relaxation training and self-relaxation
groups decreased skin conductance level significantly more than the
control group.

The relaxation groups did not differ, however, and

none of the groups differed on subjective anxiety.

Davidson and

Hiebert question the effectiveness of taped relaxation procedures,
but May (1977a, 1977b) and Lang, Kozak, Miller, Levin, and McLean, Jr.
(1980) have suggested, however, that electrodermal activity may not
be sensitive to responses to stress.
Tasto and Huebner (1976) investigated the effects of relaxation
training and stress on 31 subjects with normal blood pressure in four
experimental sessions.

Subjects were assigned to either a taped

relaxation training group, a stress group, a quiet reading group, or
a control group.

Progressive relaxation was superior to the stress

group on reduction of diastolic blood pressure level.

The stress

group was significantly higher on systolic blood pressure than the
other groups, which did not differ.

These findings suggest that the

measurement of blood pressure in normotensives might not be a reliable
indicator of the effects of relaxation training.
A study involving 63 general medical patients tested the hypothesis that muscular relaxation would inhibit anxiety in a paired
associates learning task.

Wilson and Wilson (1970) found that brief

taped relaxation training in one session reduced heart rate as
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compared to a procedure in which a control group listened to a talk on
baseball, but only in high anxiety subjects.

Learning in highly an-

xious subjects was facilitated by muscular tension, however, while
learning of low anxious subjects was facilitated by muscular relaxation.

Lehrer (1978) cites this study as support for the more salient

effects of anxiety on a person with high basal levels.
Connor (1974) assigned seven subjects to each of twelve combinations of treatment procedures and found that brief taped relaxation
training with undergraduates in one session altered autonomic reactions
to anxiety-provoking stimuli but not to autonomic level or verbal
report following prior relaxation training.

This study supports the

idea that effects of relaxation training, at least on a short-term
basis with normals, may be more salient in effects on reactive responses
to stress than on measures of basal responses.
Lehrer, Schoickett, Carrington, and Woolfolk (1980) compared the
effects of progressive relaxation, "clinically standardized meditation,"
and of being on a waiting list in which the subjects were asked to
relax daily without being given instructions, on 36 volunteer (normal)
subjects who were subsequently exposed to loud tones.

The results

further support the efficacy of testing the effects of relaxation
training on the response of normals to stressors, rather than on basal
responses.

The progressive relaxation subjects reported more symptoms

of muscular relaxation than the other two groups of subjects.
Burish, Hendrix, and Frost (1981) found several types of relaxation training instructions, no instructions, and biofeedback to be
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equivalent in reducing frontal EMG in college student volunteers, while
these procedures manifested no effects on subjective anxiety or autonomic arousal.

During a generalization/stress phase, however, relaxa-

tion training was superior to the other procedures in reducing subjective and autonomic indices of arousal.

Again, these differences mani-

fested themselves during the phase of responding to stressors with
these normal subjects.
Effects on reactivity to stressors in anxious populations.
Lehrer's (1978) comparison of normals and anxiety neurosis patients
adds support to the contention that relaxation appears to reduce
physiological reactivity more than it does tonic physiological activity
in normals.

Ten anxiety neurotic patients were given four sessions of

progressive relaxation training; 10 nonpatients were given four sessions
of alpha biofeedback training; and a group of 10 patients and 10 nonpatients each were assigned to control groups.

Nonpatients showed

more psychophysiological habituation over sessions to hearing five
aversive tones and to a reaction time task than did patients.
Patients displayed greater physiological responses to relaxation
than did nonpatients, and after relaxation, patients' responses on
skin conductance, heart rate,and occipital EEG resembled those of the
nonpatients.

The form of progressive relaxation administered, in which

subjects were instructed to tense their muscles as little as possible
in order to feel the proprioceptive sensations of muscle contraction,
tended to generalize more to autonomic functions than did the alpha
feedback.
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A study dealing with abstinent alcoholics found passive relaxation
without muscle tension to be an effective procedure in reducing the EMG
responses to stressors:

drinking-related stimuli (Strickler, Bigelow,

Wells, & Liebson, 1977).

In one session, fourteen abstinent alcoholics

were assigned to either a taped relaxation procedure or a neutral procedure, then exposed to a tape of a problem drinker contemplating
taking a drink.

Those in the relaxation group significantly decreased

their EMG levels, while those in the neutral group significantly increased their EMG levels.
Miller, Murphy, and Miller (1978) compared the effects of progressive relaxation, EMG biofeedback, and a self-relaxation control procedure on the anxiety stress reactions of patients who had recurring
negative reactions to dental treatment.

Both progressive relaxation

and EMG biofeedback groups had significant, comparable decreases in
EMG level, while the control group did not.

All groups decreased

significantly on the dental anxiety and state anxiety measures, although the decreases shown by the progressive relaxation training and
EMG feedback groups were significantly greater than the decrease shown
by the control group.
Summary of Studies Supporting the Peripheralist Model
As the studies described above have shown, the majority of
investigations into the effects of progressive relaxation have found
it to produce significant changes in one, and usually several dependent measures.

Those studies which did not achieve treatment effects

usually violated one or more of the guidelines suggested by Borkovec
and Sides (1979b).

In comparison with no-treatment, placebo, or
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waiting list procedures, progressive relaxation is generally superior.
In comparison with autogenic training, meditation, or hypnosis, the
results are mixed, but progressive relaxation is reported to be
superior with more frequency.

EMG biofeedback is found to be super-

ior to progressive relaxation in studies in which physiological
relaxation is measured at one muscle site, but when the focus of
relaxation is controlled for, as ic was in the Sime and DeGood (1977)
study, then progressive relaxation can be found to be an equivalent
procedure.

Further, progressive muscular relaxation appears to

generalize to other autonomic systems more readily than does EMG
biofeedback.
Lehrer's (1978) contention that relaxation's effect on anxiety
responses seems to be more salient in more highly anxious persons is
supported by these studies, while reactivity to stressors seems most
affected by relaxation training in a normal population.

Experiments

using normals with few sessions tended to obtain significant results
only if they used large numbers of subjects per group to reduce withingroup variability (Haynes, Moseley, & McGowan, 1975; Paul, 1969a, 1969b;
Schandler & Grings, 1976).
The use of multi-system physiological recording tended to favor
finding treatment effects, because as Davidson and Schwartz (1976)
have indicated, not all relaxation procedures produce the same physiological effects.

In addition, the concept of individual response

stereotypy (Lacey, Bateman,& Van Lehn, 1953) suggests that different
response systems will be most reactive for different individuals.

43

The need for multiple sessions and subjects for whom anxiety,
tension,and physiological overactivation is a problem, as Borkovec
and Sides (1979b) suggest, has also been supported by these studies.
Their recommendation to use live or subject-controlled relaxation
training has received mixed evidence, however, and relevant studies
will be reviewed in a later discussion of procedural variables in
relaxation training studies.
Studies Supporting the Centralist Model
Studies supporting a centralist or cognitive model of relaxation will be reviewed next.

The important areas to be discussed

include studies which indicate that muscular relaxation is not the
critical component of the relaxation and desensitization process;
studies showing the effects of cognitions and imagery on physiological processes; studies showing the effects of expectancy and imagery
instructions, as cognitive variables, on outcome of relaxation
training; and studies using cognitive or imagery-based strategies
to produce relaxation.
Muscular tension studies.

The first studies supporting the

centralist position were performed to investigate whether muscular
relaxation was, indeed, a crucial component in systematic desensitization.

If this was found not to be the case, say, if muscular

tension also could be used satisfactorily in desensitization, then
a centralist (cognitive) process could be hypothesized for the
reduction of fear and the relaxation produced in response to a
phobic object.
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Studies in which muscle tension was used in place of, or compared
to, muscular relaxation, provide evidence that muscular relaxation is
not the only crucial element in systematic desensitization.

Sue (1972)

compared muscle tension with muscle relaxation in desensitization with
snake phobics and found both groups significantly more improved than
the control group with no significant differences between groups.

Two

snake-phobic subjects in a study by Wolpin and Raines (1965) successfully completed a 20-step hierarchy x>7ith their muscles deliberately
tensed.

Other subjects completed a hierarchy without muscular relaxa-

tion, and still others were able to overcome their fear without hierarchy or relaxation instructions.
Similarly, Lomont and Edwards (1967) found no significant difference between muscle tension and muscle relaxation procedures for phobics
Wilson and Wilson (1970) found paired associate learning of high anxious
subjects to be better in an induced muscle-tension condition, while
learning of low anxious subjects to be better in a muscle relaxation
condition.

They explained these effects with the hypothesis that both

muscle tension and muscle relaxation gave the subjects a (cognitive)
coping strategy to use in a stressful situation.
The effects of cognitions on physiological processes.

The litera-

ture on the effects of imagery and cognitions on physiological processes provides further support for the operation of a central, cognitive process in relaxation.

Schwartz (1976) cites studies that he and

his colleagues have done giving evidence that cognitive activity can
elicit physiological responses, such as self-inducing affective
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thoughts increasing heart rate; imagining the word "stop" producing
comparable heart rate changes to those of subjects instructed to push
a button, rather than image, at the same time; and demonstrating small
but discrete patterns of facial muscle activity produced in response
to requests to generate different types of emotional imagery.

Hence,

specific self-induced cognitive states can generate discrete body
response patterns.

Revland and Hirschman (1976) also found imagery

training to facilitate larger heart rate increases.
May (1977a, 1977b) investigated the psychophysiological effects
of self and externally-regulated phobic thoughts in two studies.

In

the first, he found that a self-generated subvocal sentence produced
a significant increase in heart rate and respiration rate for phobic
thoughts relative to nonphobic thoughts and significantly greater
physiological activity in phobics compared to nonphobics.

Electroder-

mal activity was not sensitive to these changes, however. In a further
study, self-regulated internally-elicited phobic thoughts produced as
much or greater subjective anxiety, fear, and physiological activity
than similar thoughts triggered externally by pictures or verbal
statements about the phobic object.

The therapist's reading of the

statements produced the least reaction, providing interesting speculation about the typical practice of verbal presentation of hierarchy
items in systematic desensitization.
the groups.

Only heart rate discriminated

May notes that care was taken to select a truly phobic

population through rigid criteria.
Craighead, Kimball,and Rehak (1979) evaluated the cognitive
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behavioral assumption that one's images and covert verbalizations
mediate emotional and physiological arousal, using normal female
undergraduates who scored at the extremes of the social approval
scale on the Irrational Beliefs Test.

In three experiments, they

found no physiological arousal or self-report effects on subjects who
had visualized social rejection scenes.

The only finding which dif-

ferentiated the low and high-irrational subjects was frequency of
negative self-referrent statements.
Craighead et al. feel an alternative hypothesis might be that selfreports of arousal, of imagery and self-statements, and of physiological
arousal are slightly correlated responses which are centrally mediated.
Any one component can set off a chain of responses, so that in choosing
only one independent variable, a change may or not be found in a correlated variable.

Alternate measures of the same response class should

be more highly correlated than those between response classes, they believe, and the more similar the method of data collection is within the
response class, the higher the correlation between measures should be.
In addition, the studies used normals and a fairly "normal" problem,
so that the cognitive and physiological responses of a truly anxious
person in a truly anxious situation might not have been elicited.
Jones and Johnson (1978) evaluated the relative importance of
stimulus activity and valence (pleasant or unpleasant) on imagery of
preselected sentences and the resulting effects on autonomic responding.
The magnitude of cardiac acceleration was clearly dependent on the
rated activity of the image stimulus and the valence appeared important
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primarily in conjunction with low-activity imagery stimuli.
The assumption of systematic desensitization that visualizing
fearful imagery arouses fear responses similar to those evoked by
the real life situation was tested by Grossberg and Wilson (1968).
High and low anxiety subjects were read and told to imagine neutral
and fearful scenes.

Imagining scenes led to more heart rate and skin

conductance arousal, and both measures declined significantly over
trials.

This appeared to support more an extinction or habituation

hypothesis for systematic desensitization, since no relaxation training antagonistic to anxiety was provided, unless the visualizing of the
neutral scenes is considered to be a cognitive relaxation procedure.
Using a behavioral avoidance test and an imaginal avoidance test.
Wade, Malloy, and Proctor (1977) found reports of aversive imagery to
be significantly related to both fear and avoidance behavior.

Further,

imagery was associated with avoidance and fear behavior in imaginal as
well as real situations, suggesting a functional equivalence between
the two.

Content of imagery was found to be more important than image

clarity.

The authors suggest manipulation of imagery might serve as

an effective treatment strategy.
A more specific area of research within that of the effects of
cognitions on physiological processes is characterized by the literature concerned with the effects of manipulating cognitive variables
such as expectancy and imagery instructions.

The studies are compati-

ble with the centralist model which posits change at the central level
to affect overall state of relaxation.
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Several studies have investigated the effects of instructional
set on imagery in producing physiological and affective changes.
Bauer and Craighead (1979) varied attentional focus (on physical
properties of the scenes or on the subject's own imagined bodily
responses to the scenes) and orientation set (actual participation
or passive observer) in their instructions to students who were asked
to imagine neutral and fearful situations.

Results showed higher

heart rate increases as a consequence of an attentional focus on
bodily responses, higher than would be expected due to "environmental
rejection."

The imagination of self-rated fearful scenes produced

larger skin conductance and higher heart rate responses than did
neutral scenes.

Mood changes did not differentiate the groups, and

the active-participant orientation only had a slight effect on skin
conductance.

The authors note that desynchrony of verbal report and

physiological responses is a characteristic of chronically anxious
persons and that one of the traditional goals of psychotherapy is to
establish a congruence between these areas of experience.
Lang's (1977, 1979) bio-informational theory of emotional imagery
includes a methodology for maximally manipulating the effect of imagery instructions on physiological responding.

His theory deals basi-

cally with the physiology of anxiety, but holds for relaxation responding, as well.

He postulates that each image is composed of stimulus

propositions (stimulus details) and response propositions, and that
the most deep processing of imagery—which would produce the most
maximal physiological responding—is related to the amount of response
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propositions found within the imagery script.

Separating emotional

responding (such as anxiety) into its three system components—verbal,
motoric, and visceral responses—Lang cites evidence that differential
efferent outflow in one of these modes results from manipulating appropriately the content of instructions regarding imagery.

For example,

an imagery script which emphasizes a great deal of physical activity
will produce an associated increase in EMG level in the individual who
is imaging.

Lang's three-systems model has important implications for

treatment, as will be discussed later.
In two recent studies, Lang and his colleagues (Lang, Kozak,
Millar, Levin, & McLean, Jr., 1980) found that response propositiontrained subjects showed greater physiological activity and their efferent activity pattern generally followed the script content.

They

also rated their imagery as more vivid and reported more emotional
arousal.
As found by May (1977a, 1977b), skin conductance was not sensitive to experimental manipulations, but EMG responses were greater to
action scenes and respiration rate increased in fear scenes.

The dis-

tribution of physiological responses followed the response propositions
of the imagery script.

Lang et al. (1980) suggest that self-report and

physiological activity in imagery may be independent, and that a lack
of concordance of the visceral, somatic and cognitive systems is often
found in anxiety states.

They further suggest these states may be

encoded separately in the brain.
Expectancy effects.

Expectancy effects, part of the subject or
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client's instructions, play an important role in how the individual
construes the relaxation procedure, and as such, they affect the cognitive mechanism by which relaxation may be elicited.
Borkovec (1973) cites evidence that the demand or expectance
effect may be most salient in studies using analogue approaches and
low to moderately fearful subjects.

Conversely, studies using highly

fearful subjects reveal that the experimental procedures are most salient, not the demand characteristics.

This is because, in the presence

of strong physiological cues (high anxiety, fear, or arousal), such cues
need to be modified before other external manipulations (such as demand)
can influence other response systems.

In the absence of strong physio-

logical cues, other response systems (verbal, self-report) are more
easily modified via external stimuli, such as expectancy.
Borkovec and Sides (1979a) compared the effects of a positive or
neutral expectancy set on muscular relaxation-contingent, relaxationnoncontingent, and exposure-only desensitization procedures plus a control procedure in working with speech phobics.

There were no physio-

logical effects found with the treatment procedure, but relaxationcontingent desensitization was superior to other conditions on subjective outcome measures, supporting Borkovec's earlier assertion implying
that expectancy, a cognitive variable, should have its greatest effect
on a cognitive outcome measure.

This condition was also superior to

the other exposure conditions, in regards to imagery vividness, greater
cardiovascular response to the first visualization of the initial hierarchy scene, and greater decline in cardiovascular response within
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repetitions of visualizations of scenes and across initial visualizations of increasingly anxiety-provoking scenes.

Expectancy signifi-

cantly influenced both fear ratings and cardiovascular response to
scenes during the first session.
Borkovec and Sides postulate that expectancy plays

a role in

imaginal therapies similar to that of relaxation, somehow resulting
in more complete processing of the image, which leads to a greater
decline in reaction.

If, as Lang (1977) implied, a large initial

heart rate can be taken as evidence of more complete processing of the
image, then the sympathetic components of fear should extinguish more
rapidly to images so characterized.
Beiman (1976) also manipulated expectancy (increased or decreased
fear) effects for a stressful imagery procedure.

Half the subjects had

received prior relaxation training and half had received a placebo pill
and a target detection task.

Expectancy produced a significant decrease

in physiological measures, contrary to Borkovec's (1973, 1976) assertion
that cognitive variables such as expectancy do not affect fear responses
with a strong physiological component, with a significant decrease in
heart rate and muscle tension and a trend toward significance in respiration rate.
According to Beiman, these results clearly support that instructions and suggestions influenced the subjects' response co fearful
imagery, indicating that cognitive variables can significantly influence fearful emotional responses measured psychophysiologically.
also poses an alternate explanation:

He

that the instructions could have

52

produced differences in the type of imagery experienced by the different groups.

To carry this further, perhaps the expectancy manipu-

lation helped one group to process the imagery more efficiently, hence
become habituated, desensitized or relaxed more readily (Borkovec &
Sides, 1979a).

It is clear, however, that expectancy as a cognitive

variable has powerful effects upon physiological responding, either
directly, or through its action on the central (cognitive) mechanism
of relaxation.
Studies using imagery or cognitive relaxation.

The results of

research employing cognitive or imagery-based relaxation procedures
support the centralist contention that cognitive processes are responsible for producing a generalized relaxation state.
Marshall, Strawbridge and Keltner (1972) conducted a study to
investigate whether mental calmness and pleasant imagery could promote
successful desensitization as Rachman had suggested.
divided into four treatment groups:

Phobics were

progressive relaxation, instruc-

tions to feel calm and relaxed alternated with imagining a pleasant
scene, a combination of the two procedures, and a placebo control procedure.

All treatment groups improved significantly more than the

control group on a behavioral avoidance test, and there were no differences between treatment groups, supporting a position that both muscular relaxation and mental relaxation induce a similar state and that
their effects are not independent.
In a noncontrolled study with six snake phobics, Wolpin and Raines
(1965) administered various combinations of desensitization components
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to the subjects, with all subjects having imagery of the feared situation in common.

Because their subjects were able to do in real life

what they had repeatedly visualized in imagery, Wolpin and Raines
assert that repeated imaginings may have a substantial effect in
reducing anxiety, even in the absence of induced relaxation or a
gradual approach.

Lazarus and Abramovitz (1962) used a similar

approach with seven children, employing anxiety-inhibiting emotive
images to alleviate anxiety and phobias.

Such imagery refers to

those classes of imagery which are assumed to elicit feelings of
self-assertion, pride, affection, mirth, and similar anxietyinhibiting responses.

Hierarchies were drawn up, as in traditional

desensitization, and then feared items were presented in the context
of a fantasy employing the child's hero-images or interests.

The

child's alter ego was then placed in the situation with the threatening stimulus.

Seven children recovered in a mean of 3.3 sessions,

while the method failed with two children.
Schandler and Chambers (1979) compared the effects of EMG biofeedback, progressive relaxation, guided imagery, and a control procedure on undergraduates, and they found the guided imagery group to
score significantly greater anxiety reductions in self-report than
any other group.

All treatment groups were significantly more relaxed

on physiological measures than the control group, and guided imagery
levels on heart rate and alpha-EEG levels were significantly lower
than the levels for the other treatment groups.

Overall, the guided

imagery procedures were associated with more consistent tension
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reductions, while the biofeedback was relatively more effective in
reducing tension in all physiological responses.

The authors discuss

the facilitative effect of imagery as a learning process on behavioral
self-control.
The effects of the use of imagery to increase pain tolerance in
a cold pressor test were investigated by Grimm and Kanfer (1976).

Of

the subjects in a brief progressive relaxation group, a verbal/symbolic training group, an expectancy group,and a control group, only
those in the verbal/symbolic group increased tolerance significantly.
The verbal/symbolic group was trained in imagery on thoughts and
scenes about a trip with a friend and about planning and having a
party.

Significant heart rate decreases over trials were obtained

only in the imagery and relaxation groups, and discomfort ratings
showed similar trends.

This study did not find expectancy to affect

outcome.
The authors theorize that to enhance pain tolerance, a controlling
response must compete successfully with the aversive qualities of the
situation.

Attending to "sensations of relaxation" may have required

discrimination of more subtle cues for a competing response than required of the verbal/symbolic subjects; thus, discriminability, as
well as content of cues, may be important in techniques used to compete with aversive stimulation (such as anxiety and tension).
Miller and Bomstein (1977) compared various combinations of
mental relaxation (utilizing imagery of a pleasant scene), progressive
relaxation, music, and a self-relaxation control

procedure, and found
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significant change in the relaxed direction for EMG and self-report
of anxiety for all conditions.

Although no between-group effects

were found, the study is suggestive of mental relaxation producing
equivalent effects to that of muscular relaxation.

The lack of

treatment effects in the study may be attributed to the fact that
only a single, 30-minute session was used in the experiment.

Expec-

tancy of community members who volunteered to be part of a relaxation
training project offered to "anxious individuals" could also have been
a contributing factor.
Anecdotal data also exist for the efficacy of cognitive and
imaginal strategies in relaxation training.

Coursey (1975) found that

subjects in EMG biofeedback training often used hypnogogic imagery as
training progressed and paid less attention to the feedback signal to
produce increasingly deeper levels of relaxation.

In a study in which

autogenic phrases, frontalis muscle biofeedback, unaided self-relaxation, and use of a noncontingent biofeedback tone were compared for
their effects on production of relaxation, only the noncontingent tone
treatment decreased heart rate and self-report of anxiety significantly
(Jessup & Neufeld, 1977).

In interviewing the subjects after the

treatment, Jessup and Neufeld found that four out of five noncontingent-tone subjects reported using pleasant mental imagery during presentation of the tone.
Although there does not exist much literature to date on cognitive
relaxation, the recent interest in a component analysis of the relaxation process and on matching treatment to type of client has begun to
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spark a number of studies in this area.

The studies discussed have

suggested that cognitive or imagery-based strategies are useful in
eliciting relaxation, either by themselves or in combination with
other techniques.
Studies Supporting the Interactive Model
In the relaxation training literature, there has also been little
attention paid to the effects of the interaction of somatic and cognitive components or to the examination of which component or components
would be most effective for different situations or types of individuals.

A few studies, however, illustrate the use of this model.

Ollendick and Murphy (1977) theorized that cognitive and muscular
relaxation procedures might affect clients differentially, according
to individual personality variables.

This line of reasoning follows

the recent trend in the psychotherapy literature, to maximize therapeutic gains by matching treatment to particular types of clients, and
it holds great promise in the application of relaxation training
therapies.

The issue will be discussed later in more detail.

They assigned undergraduates ranked internal or external according to Rotter's locus of control scale to five weekly sessions of
either a progressive relaxation group, a cognitive relaxation group
focusing on suggestions of feeling calm and relaxed, or a selfrelaxation control group.

For the externals, muscular relaxation

resulted in lower adjusted post-training means on heart rate and on
the STAI-state scale than for the other two groups.

Only the differ-

ence between the muscular relaxation group and the control group was
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significant, however.

For the internals, cognitive relaxation

resulted in lower adjusted post-training means on heart rate and
STAI-state than did muscular relaxation or the control group, although results were not significant (p <
tively).

.10 and p <

.15, respec-

In examining the overall effectiveness of muscular versus

cognitive relaxation, no significant differences were obtained.

The

authors comment that the discrepant findings on the effects of relaxation training cited in the literature, may be due to testing a
muscular treatment—progressive relaxation—on a population,
generally college students, that is high in internality.
Another study combined hypnosis and progressive relaxation to
test the interaction of cognitive and somatic components of relaxation.

Deabler, Fidel, Dillenkoffer and Elder (1973) compared nine

medicated hypertensive patients undergoing progressive relaxation
plus hypnosis to six nonmedicated hypertensives who were undergoing
the same procedure, to six nonmedicated hypertensives who served as
controls.

Both progressive relaxation-plus-hypnosis groups improved

significantly more than controls on measures of systolic and diastolic
blood pressure.
Research utilizing imagery, which supports a centralist model,
also alludes to the interactive effects of muscular relaxation and
imagery (Borkovec & Sides, 1979a; Lang, 1977, 1979).

Muscular relaxa-

tion has been shown to augment the processing of imagery to produce
greater relaxation and desensitization, while cognitive relaxation
and imagery has produced a relaxed state that lowered arousal.
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including muscular tonus.
There is a great need for further investigation of the effects
of the interaction of the somatic and cognitive components of relaxation and for examination of which component or components would be
most effective for different situations or types of individuals.
Examination of the relaxation literature suggests that the relevant
question is not which component of relaxation is the crucial one, but
rather, in what instances do the components interact effectively, and
in what instances is one component more effective than another?
Before dealing with this issue of the effects of individual differences upon relaxation training, a review of the process and problems
of evaluating relaxation training procedures will be presented.
Evaluating Relaxation Training Procedures
Consideration of Dependent Measures
Relaxation training procedures are most generally evaluated in
the literature by cognitive dependent variables such as self-report
measures, somatic dependent measures such as physiological measurement,!
and through clinical effects upon psychosomatic symptoms, as reviewed
in an earlier section.

Researchers generally have defined relaxation

to be a decrement in self-report, physiological measures, and psychosomatic symptoms (Davidson & Schwartz, 1976) .J Occasionally, measures of
performance are used as a dependent measure, on the assumption that
highly anxious persons require a higher level of somatic activation
to perform tasks (Grim, 1972), or that they are less efficient in the
tasks they do perform.
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Davidson and Schwartz (1976) have criticized the progressive
relaxation research literature in general, citing that extreme variability in methodology and procedure make meaningful comparisons
between studies difficult
dependent measures.

and different studies have used different

For example, there is a lack of consistency

across studies on such parameters as length of treatment administration and site of recording physiological measures.

They feel that

the absence of a clear theoretical foundation has led most investigators to haphazardly manipulate various treatment parameters to look
for changes in self-report and physiological measures.

Furthermore,

in a review of all pertinent articles found in four relevent journals
from 1976 to 1978, Luiselli, Marhollin II, Steinman, and Steinman (1979)
found that 70% of the articles reviewed made no indication of how the
effects of relaxation were assessed. \
Cognitive measures of relaxation.

Self-report measures of anxiety

used in the relaxation literature typically range from subjective reports of anxiety, to anxiety adjective checklists, to fear and problem
(stimulus) measures, to anxiety (response or symptom) inventories.
Anxiety measures are used on the assumption that relaxation is opposite
to anxiety, so that a decrement in anxiety indicates an increase in
relaxation.
The most widely used adjective checklists in the literature appear
to be the Anxiety Differential (Husek & Alexander, 1963) and the Multiple Affect Adjective Checklist (Zuckerman, 1960).

These are non-obvious

tests that attempt to tap general or state anxiety, depending on the

60

instructions.

The most widely used fear stimulus checklist is the

Fear Survey Schedule (Wolpe & Lang, 1964), used in desensitization
studies and studies dealing with target behaviors such as speech or
snake phobia.

This survey lists a variety of objects and situations

that a person may report fearing.
Anxiety inventories fall into two categories:

those that view

anxiety as a unifactorial trait and those that view it as multifactorial or situation-specific.

The most widely used scales are the

Taylor (1953) Manifest Anxiety Scale (TMAS) based on the unifactorial
assumption, and the IPAT Anxiety Scale (Cattell & Scheier, 1963) and
the State-Trait Anxiety Scale (STAI) (Spielberger, Gorsuch, & Lushene,
1970), based on a multifactorial assumption.

The TMAS, IPAT, and STAI-

trait scales all correlate significantly, providing validity for a
trait construct of anxiety as well as for the scales.

Recent studies

illustrating the situation-specific nature of anxiety, as well as the
possible components of individual responding will be discussed in more
detail in relation to the interaction of individual differences and
relaxation training.
Somatic measures of relaxation.

The electrical activity of the

skeletal muscle responses, EMG, has frequently been used as a dependent
measure in numerous studies of relaxation training (Davidson & Schwartz,
1976).

Its use is supported by the peripheralist model of relaxation,

which postulates that relaxation originates from a relaxed musculature.
The frontalis and forearm muscles have been most frequently monitored,
with the frontalis being most popular, due to indirect evidence that
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the frontalis EMG is a better reflection of overall bodily relaxation
than is EMG recorded from the forearm. ' ^ " ?
Respiration rate has also been employed in relaxation studies,
and aspects of the respiratory cycle appear to vary with a subject's
overall level of arousal.

Commonly, this is measured with a strain

gauge strapped around the subject's chest or abdomen (Hassett, 1978).
Cardiovascular responses such as heart rate, blood pressure, and
finger temperature have been popular dependent measures in studies
of relaxation.

Davidson and Schwartz (1976) believe heart rate to

be a primary measure of somatic processes, while Lick and Katkin
(1976) believe that a simple interpretation of cardiac rate response
as an index of fearfulness or anxiety or relaxation, is probably
unjustified.

Recently, the use of finger temperature training and

monitoring (Blanchard & Epstein, 1978; Boudewyns, 1976; King &
Montgomery, 1980) has pointed to a simpler measure" of a cardiovascular
response:

vasodilation.

Electrodermal activity has also been used in relaxation training
studies, primarily as a measure of arousal or activation.

There are

many contradictory findings and interpretations of the different electrodermal measures (Davidson & Schwartz, 1976; Lick & Katkin, 1976),
however, which make these responses somewhat difficult to interpret.
Other somatic responses which have been used with less frequency
in the relaxation literature have been measurement of alpha waves on
the electroencephalograph (EEG) (e.g., Lehrer, 1978), eye-blinking
response (Brandt & Fenz, 1969), finger blood volume (Delman &
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Johnson, 1976), and forearm blood flow (Mathews & Gelder, 1969).
Problems with dependent measures.

There are problems, in general,

with the measurement of anxiety, which is the dependent measure of
relaxation training procedures.

First, many researchers have noted

that the verbal (self-report), visceral (autonomic), and motoric
(behavioral/muscular) components of anxiety are independent and interacting systems that are probably encoded separately in the brain
(Borkovec, 1973; 1976; Lang, 1977; Lang

et al., 1980).

The desyn-

chrony of these systems may be due to different time lags of change
for the different systems, or it may be due to the observation that
desynchrony of self-report and physiological responses is characteristic of highly anxious persons (Bauer & Craighead, 19 79; Hodgson &
Rachman, 1974; Lang

et al., 1980).

Whatever the underlying reason,

self-report and physiological measures have not been found to be
highly correlated in the literature (Janda & Cash, 1976; Johnson &
Spielberger, 1968; Martin, 1961).
In addition, individuals may differ as to which of the three
modes of responding is the mode in which their maximal response to
stress and anxiety is made (Borkovec, 1976).

Lacey and his colleagues

(Lacey, Bateman,& Van Lehn, 1953) have interpreted the failure to find
correlations between self-report and physiological measures as reflecting "individual response stereotypy."

Such specificity of

responding makes research with groups of subjects difficult unless
individual differences are taken into account in some way.
Consideration of Procedural Variables
The consideration of various procedural variables in relaxation
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training offers a guide to the parameters of what types of procedures
are likely to be successful.

Procedural variables such as the opti-

mal length of relaxation training sessions, the optimal spacing of
sessions, and effective tension intervals have been discussed briefly
in the literature.

Stoudenmire (1973) found a 45-minute session of

relaxation training to be optimal for reduction in the STAI-state
scale, with no differences between those of 15 and 30 minutes.
not test physiological measures.

He did

Haynes, Moseley, and McGowan (1975),

however, report that 20 minutes of relaxation training or biofeedback
produced maximal effects in their pilot testing and that after 20 minutes, relaxation continued at a slower rate.

Stoudenmire further

found that the spacing of sessions, from three over a three-day period,
to three over a nine-day period, to three over a 13-day period, did not
significantly affect results.
Hammer (1976) investigated the optimal length of tension intervals
in progressive relaxation and found no-tensing to be equivalent to 5,
10, or 15 seconds of tension on self-report measures, while physiological measures decreased as a function of time.
Knipe (1973) investigated the effects of muscle tensing and
therapist "patter"—attention-focusing verbalizations—in contributing
to reductions in subjective and physiological arousal accompanying progressive relaxation.

Tensing and patter together were found to be most

effective in reducing muscle tension, and tensing treatments produced
greater physiological (respiration and heart rate) changes, while
patter treatments produced greater changes in anxiety self-report.
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The results support the idea of the cognitive/somatic distinction in
relaxation, as each mode of presentation was the most highly correlated with the same mode of outcome measure.
The traditional presentation of relaxation training in a calm,
quiet voice at a slow pace was evaluated by Corah, Gale, Pace, and
Seyrek (1981).

They assigned 40 male and 40 female dental patients

to four conditions:

a control group, a group who listened to standard

relaxation instructions, a group who listened to relaxation instructions presented in a conversational tone and pace, and a group who
listened to a travelogue presented in a calm, quiet voice at a slow
pace.

In six analyses of cognitive and physiological (electrodermal

response) measures, only the standard relaxation group consistently
manifested reduced stress during the second visit (treatment phase).
The pattern of results suggested that both the traditional content and
style are necessary to produce effective relaxation, even though there
were indications that content may be somewhat more important than style.
Subject vs. therapist-controlled training.

In summarizing the

progressive relaxation literature, a question remains as to whether
the critical procedural component in "live" versus taped relaxation
training is subject control of the training or therapist presence and
involvement.

Several studies speak to this issue.

Theoretically, in live-presented relaxation training, progression
from one muscle group to another is contingent upon the subject's
report of complete relaxation (Bernstein & Borkovec, 1973).

Stan-

dardized tape recordings of relaxation training obviously do not
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present response-contingent training, due to their format.

Borkovec

and Hennings (1978) describe a "subject-controlled" tape-recorded
device as an alternative, in which two cassette tapes, one with
standard progression through the muscle groups and one with repeated
cycles for residual tension in any group, are used in conjunction
with a subject-controlled alternating device.

Such a device would

present a response-contingent format, if that, indeed, were the
critical variable in progressive relaxation.
The results of several studies suggest that live relaxation
training may be superior to that of taped training, hypothesizing that
both response-contingent progression and the presence of an experimenter/therapist may be important variables.

Paul and Trimble (1970)

administered taped progressive relaxation, taped hypnotic suggestions,
and a self-relaxation control to groups of 10 female undergraduates
each, in two sessions to test the procedures' effects on inhibiting
physiological and subjective responses to stressful imagery.

In all

conditions, the experimenter left the room during the treatment
phase.

No differences were found between treatments, and comparing

these data to data from a previous experiment, Paul (1969a) found
recorded relaxation to be significantly inferior to live relaxation.
Israel and Beiman (1977) obtained results discrepant to the
Paul and Trimble study using an approximation of a clinical population.

Comparing live relaxation, taped relaxation, and self-relxa-

tion with eight subjects per group over three sessions, they found
no physiological difference between groups, and subjective tension
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significantly reduced for all groups, with live relaxation superior
to the other two.

In this and the Beiman, Israel, and Johnson (1978)

study, self-relaxation was presented as an effective treatment and
appeared to actually be an adaptation of Benson's (Benson et al.,
1974) "relaxation response" technique, which would not make the selfrelaxation a no-treatment control.

In the 1978 study, live relaxa-

tion was found to be superior to taped relaxation on measures of
frontalis EMG, GSR frequency, and heart rate during training.

In a

post-training session, live relaxation was superior to the other
procedures on self-control of autonomic arousal.
Russell, Sipich, and Knipe (1976) cited the average progressive
relaxation procedures of beginning with a 16-muscle sequence, progressing to a four to six-muscle sequence, and further progressing
to relaxation without muscle tension, and they compared elements of
this procedure.

Sixteen-muscle-group/live presentation was compared

to a taped presentation of the same procedure, to a four-musclegroup/live presentation, and a self-control procedure.

Thirty four

female undergraduates were assigned to one of the four conditions,
for two sessions, in which the experimenter left the room during the
experiment.

The live, 16-group treatment produced a significant

pre-post EMG and self-report decrease, while the taped, 16-group
treatment produced significant decrease in self-report only, and
the control had a significant decline in EMG.

The live-16 group was

not reported to be significantly more effective than the other groups.
Evidence for the efficacy of use of taped procedures, Sammons
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(1975) found that live and taped relaxation procedures were equivalent
in the reduction of physiological and subjective arousal and tension
when the subject's perception of the experimenter's involvement was
kept constant for both groups.

The format of the relaxation instruc-

tions did not matter, as long as the subjects were informed that the
experimenter would be monitoring their progress and individualizing
the therapeutic procedure (whether he actually did or not).

Similarly,

Borkovec and Sides (1979b), and Borkovec, Grayson, and Cooper (1978)
believe the presence or absence of an experimenter is a critical variable
in accounting for treatment effects in their studies.
Kohl (1975)

Both Reinking and

and Schandler and Grings (1976) for example, obtained sig-

nificant results with taped procedures and normal populations.

The

"live" versus taped issue most probably interacts with the two other important procedural components cited by Borkovec and Sides (1979b)—normal
versus "clinical" populations and the number of sessions—so that by
itself, live versus taped training is not a critical variable.

It does

seem clear, however, that use of taped relaxation should include maximal therapist/experimenter involvement and presence during treatment.
Normal vs. Clinical Populations
The results of the review of progressive relaxation studies
indicate that the selection of subject population is an important
consideration.

Borkovec and Sides (1979b) found use of clinical

populations—those for whom anxiety was a problem—tended to contribute
to the obtaining of treatment results in relaxation training studies.
Lehrer (1978) reinforces this finding, citing studies that indicate
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that physiological responses are more salient in persons whose basal
level of anxiety is high.

Conversely, he asserts, the reactivity to

stressors is more salient in normals, because people who are generally
anxious tend to respond to all situations with a characteristically
higher level of anxiety, and accordingly, they do not discriminate as
well between situations.

The literature, therefore, seems to support

the use of clinical populations for measuring the effects of relaxa-

^
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tion training on basal responses, while it also supports the use of
normal populations for measuring the effects of relaxation training
on reactivity to stressors.
Personality Variables in Relaxation Training
Throughout this paper, the suggestion has been made that individual differences might play a role in issues such as whether the
crucial component of relaxation is cognitive, somatic or both, and
such as the reason for the general lack of correlation between cognitive and somatic measures to be found in the literature.

The three

independent and interacting response systems—verbal, motoric and
visceral, as postulated according to Lang's three-systems model—
have also been considered, as well as the individual tendency for
responses to stress and anxiety to occur through certain stereotyped
channels, adding evidence for the mechanism of individual differences in anxiety and relaxation.
Borkovec (1973, 1976) asserts that individuals differ in terms
of which response system or systems play the primary, functional role
in their fear or anxiety response and in how those systems interrelate.

ifY
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The three independent systems provide nine possible interactions
between any two, so that the separateness of the response modes
allows for individual differences in anxiety response patterns
and in the conditions of maintaining anxiety and reducing it
through relaxation.

To treat an individual most successfully, his / Ij;;^
/

primary anxiety response mode must be matched with a procedure that
maximally effects this mode.

Similarly, to test the efficacy of a

relaxation treatment, individuals whose responses are relevant to
the treatment and outcome measures which tap the response variables
must be used.

Borkovec cites evidence, for example, that simple

cognitive manipulations such as the use of expectancy are ineffective with individuals whose anxiety response contains a strong physiological component.

The most effective relaxation procedure may

depend on the type of anxiety the person generally experiences or
is experiencing at the time (Schwartz, 1976).
To take this idea a step further in the relaxation training
literature, studies favoring passive or active relaxation, cognitive
or muscular relaxation, or in general, one technique over another,
may be discrepant either because the outcome measures did not match
the individual subjects' most maximally responsive mode, or because
the treatment procedure did not affect the subjects' most maximally
responsive mode of anxiety expression.

Davidson and Schwartz (1976)

have asserted that different types of relaxation procedures produce
different effects.

There is evidence in the literature, too, that

individual personality variables will affect the outcome of

^
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different types of therapy, in particular, relaxation training.
In the recent therapy literature, there has been a call for
maximizing therapeutic success by matching client to treatment
(Bergin & Strupp, 1972; Beutler, 1979).

Beutler believes that for

treatment outcome research to be valid, it must pay attention to
well-defined patient characteristics, so that the general efficacy
of one treatment for all populations is not "proved" by the demonstration of its efficacy with a population whose expected response
to the treatment favors the theory underlying it.
Attempts have been made in the relaxation training, anxiety
management, and biofeedback literature to find a bipolar dimension
on which subjects fall which would predict effectiveness of relaxation procedures.

For example, Fremouw and Zitter (1978) found a

skills training approach equally effective for subjects high and low
in social anxiety, while cognitive-restructuring relaxation appeared
more effective for subjects high in social anxiety.

Quails and

Sheehan (1979) found that for subjects with high capacity for
absorbed attention, experimental conditions that allowed for a withdrawal from the external environment (such as use of imagery) were
more conducive to relaxation, whereas for subjects with a limited
capacity for absorbed attention, conditions such as biofeedback
that place an attentional demand on subjects may be preferable.

i!^'

Locus of control and introversion-extroversion are two other
personality variables which have been investigated for their differential effect on relaxation and biofeedback training.

Stoudenmire
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(1972) found that introverts responded to three sessions of relaxation training with significant reductions in state anxiety, but
extroverts did not.

LeBoeuf (1977) replicated these findings using

EMG biofeedback, demonstrating that although both groups learned to
relax their muscles, only the introvert group reported a significant
decrease in anxiety.

Further, some extroverts reacted adversely to

the biofeedback methods, suggesting other anxiety-inhibiting techniques would be more appropriate.
Reinking, Morgret, and Tamayo (1976) found that internals significantly reduced their EMG levels more than externals in biofeedback
training, and mid-trait anxiety subjects were significantly more successful than high- or low-trait anxiety subjects in acquiring EMG
control.

They suggest the interaction of personality variables with

type of relaxation training procedures is an important area to be
explored.

Similarly, Ollendick and Murphy (1977) found internals

to achieve greater relaxation through cognitive procedures and externals through muscular procedures.
Given that the theory underlying relaxation training postulates
that its effect is antagonistic to that of anxiety, the logical choice
•V ^^V

of personality variable which would differentiate individual respond-

)')

ing to different types of relaxation training would be that of response
to anxiety.

Anxiety is conceptualized as a label denoting a complex

pattern of responses characterized by subjective feelings of apprehension and tension and the occurrence of physiological and behavioral
arousal, including avoidance behavior.

This paper has discussed
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theories in the literature that an individual's response to anxiety
will typically involve a primary response system (Borkovec, 1976)
and that within autonomic responding, different individuals also
have different autonomic response patterns (Lacey, Bateman, &
Van Lehn, 1953).

In addition, there is further evidence for cogni-

tive versus somatic modes of responding in anxiety as well as in
relaxation (Davidson & Schwartz, 1976), or that anxious responding
can be categorized within a three-systems model (Hodgson & Rachman,
1974; Lang, 1977) into cognitive, physiological or behavioral/motoric
responses.
Individual Differences in Mode-Specificity of Anxiety
Rather than divide the classification of anxiety responses into
three modes, as Borkovec (1973, 1976) and Lang (1977, 1979) do, Davidson
& Schwartz (1976; Davidson, 1978) see anxiety as primarily cognitive
or somatic, and then further distinguish the type of anxiety by the
portion of the cerebral hemisphere that mediates it.

For example,

right-cognitive anxiety would be a type of anxiety in which a person
is troubled by images in his mind, whereas left-cognitive anxiety would
indicate troublesome thoughts.

Corah (1974) found, for example, that

extroverted neurotics reported more somatic symptoms of anxiety while
introverted neurotics were characterized by more cognitive anxiety
S3rmptoms.
Davidson, Davison,and Freedland (1978; Davidson, 1978) add
empirical support to a cognitive/somatic distinction in anxiety in
their studv of cardiac and electrodermal patterning during cognitive
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and somatic anxiety.

They administered a questionnaire to under-

graduates asking them to rate the degree to which various anxietyprovoking situations would elicit overall global anxiety, cognitive
anxiety, or somatic anxiety.

The terms were defined in a written set

of instructions.
A subset of these students was run in an experimental session
in which slides describing items they had responded to were presented.
The slide items were ranked high cognitive-low somatic, high cognitive-high somatic, low cognitive-low somatic and low cognitive-high
somatic, according to the prior ratings.

Using heart rate as an index

of somatic activation and skin conductance level as an index of cognitive activity, the results indicated that high somatic-low cognitive
anxiety is associated with both significantly higher heart rate and
lower skin conductance level than low somatic-high cognitive anxiety.
Furthermore, treatment by progressive relaxation, a somatic procedure,
reduced EMG levels in response to both low cognitive-high somatic and
high cognitive-low somatic slides, while rational-emotive therapy, a
cognitive procedure, produced significant changes only in skin conductance level in response to high cognitive-low somatic slides.
Davidson (1978) proposes that different relaxation procedures
utilized in the reduction of anxiety differ in the degree to which
they affect the cognitive versus somatic systems.

The predictions

are based on the principles of psychobiological specificity and suggest that the generation of behavior in a particular mode or system
will inhibit or attenuate other ongoing behavior in that particular
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system or mode more than in others.

Davidson and Schwartz (1976)

conceptualize the systems underlying each mode as having a fixed
"channel capacity," with activity in a particular mode placing limits
on further processing in a mode.

For example, a person who is troubled

by disturbing images and so cannot sleep, might use imagery (the
visualizing portion of "counting sheep") to enable himself to relax
and fall asleep.

As Borkovec (1976), Lang (1977) and Davidson and

Schwartz (1976) state, the most efficacious use of anti-anxiety
strategies lies in matching the mode of anxiety—cognitive or somatic,
or cognitive, physiological, or motoric, and right or left hemisphere—with a corresponding mode-specific relaxation procedure.
How can individuals be differentiated on the basis of their
responses to anxiety so that the most effective treatment may be
assigned to them?

A review of some investigations into the components

of anxiety and studies that have factor analyzed anxiety self-report
measures will speak to the issue next.
Mode-Specificity of Dependent Measures of Anxiety
Buss, Wiener, Durkee,and Baer (1955) divided the manifestations
of anxiety into two basic categories and then further subdivided them:
observed—distractibility, restlessness, physiological concomitants
(such as sweating)—and reported—subjective feelings of tenseness,
worry, somatic complaints, physiological concomitants, muscular tension, and overall rating of anxiety.

In a later study, Buss (1962)

factor analyzed intercorrelations for pooled ratings of various
patients on these categories and this yielded two factors:

1) auto-
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nomic or physiological symptoms of anxiety and 2) motor and ideational aspects of anxiety.

Factor one loaded on subjective feelings

(observed and reported), somatic complaints, and distractibility.
Factor two loaded on restlessness, worry, and tension.

Buss named

these factors autonomic overreactivity and conditioned anxiety.
Similarly, Hamilton (1959) rated anxiety neurotic patients on
13 variables—interview behavior, anxious mood, tension, fears,
insomnia, cognitive changes, depression, general somatic symptoms,
cardiovascular symptoms, respiratory symptoms, gastrointestinal
symptoms, genito-urinary symptoms, and general autonomic symptoms
and calculated factors from an intercorrelational matrix of the
variables.

Two factors were found, a general one and a bipolar one,

consisting of psychic symptoms and somatic symptoms of anxiety.
Cameron (1944) divided symptoms of anxiety observed in 47
patients into three main categories:

primarily skeletal musculature

symptoms, smooth musculature symptoms (autonomic, primarily cardiovascular, or gastro-intestinal), and symptoms combining the two previous
categories.

He found the primary complaint in the first category to

be increased skeletal muscular tonus, and this category accounted for
40% of the subjects.

Another type of complaint discussed was called

"higher level" complaints, corresponding to the cognitive and ideational components of anxiety.

Budzynski and Stoyva (1973) cite

Cameron's autonomic responders as a group whose musculature is more
loosely coupled with their autonomic nervous system than the average
so that muscular relaxation may not diminish their feelings of
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anxiety.

In addition, LeBoeuf (1974) found that those patients with

chronic anxiety whose symptoms were basically autonomic rather than
muscular did not improve as a result of EMG training.
The use of a list of anxiety symptoms to tap subjects' selfperception of autonomic activity was developed by Mandler and his
associates (Mandler, Mandler, & Uviller, 1958) into the Autonomic
Perception Questionnaire.

Although reporting mostly autonomic symp-

toms- (one item refers to muscular tension), use of this questionnaire
has provided utility as a bridge between physiological activity and
self-reports of anxiety.

Borkovec and O'Brien (1977) found that the

APQ level of a subject reflects the subjective signal-to-noise ratio,
that is, the just-noticeable difference between the subject's resting
rate and response to stress.

The instrument, therefore, reflects a

physiological event, not just the perceptual accuracy of a selfreport measure.

Research with the APQ has found greater autonomic

reactivity to stress among subjects high in autonomic perception and
a low, but significant positive correlation between degree of reported
perception and actual autonomic response to stress.
The first step in investigating the individual differences in
response to anxiety as measured by standard anxiety scales was taken
by several researchers who factor analyzed supposedly unifactorial
anxiety trait scales such as the Taylor (1953) Manifest Anxiety
Scale, the Test Anxiety Questionnaire (Mandler & Sarason, 1952),
and the General Anxiety Questionnaire (Gordon & Sarason, 1955).
Sassenrath and his colleagues (Sassenrath, 1964; Sassenrath, Kight,
& Kaiser, 1965) factor analyzed the latter two scales and found two
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types of factors:

1) autonomic responses such as accelerated heart-

beat and perspiration and 2) cognitive factors, such as lack of
confidence about various situations.

These factors were labeled

autonomic arousal or "emotionality" and "worry", respectively, by
Liebert and Morris (1967) and they found worry to be inversely
related to performance expectancy.

Further studies (Morris & Liebert,

1969, 1970) upheld this physiological/affective distinction and
showed that the two factors not only respond differentially to performance expectancy, but also to the presentation of stressful cues.
O'Connor, Lorr, and Stafford (1956) factor analyzed the TMAS and
found five factors, two cognitive (chronic anxiety and worry, and
sense of personal inadequacy) one physiological (reactivity), one
motoric (motor tension), and one that appeared to be a combination
of the three (sleep disturbance and inner strain).
Endler, Hunt, and Rosenstein (1962) developed an anxiety scale
called the S-R Inventory of Anxiousness which asked individuals to
rate the degree to which they felt anxious in different stressful
situations.

Factor analysis of the response ratings included two

autonomic factors, one labeled autonomic

which reflected primarily

gastro-intestinal functions and one labeled distress which involved
a wider range of autonomic functions.

In a recent revision of this

test, the S-R Inventory of General Trait Anxiousness (Endler & Okada,
1975) factor analysis revealed two response factors, approach (behavioral) and physiological/distress (autonomic/cognitive). Endler
and Okada also postulate two types of anxiety, shame (cognitive)
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and physical danger/harm (soraatic/autonomic).
Lushene (1970) began factor analyzing the State-Trait Anxiety
Inventory (STAI) (Spielberger et al., 1970) scale into ideational,
motoric, and physiological components and incorporated items from
other anxiety scales in an attempt to create less highly correlated
component scales of state anxiety.

He did find the component scales

constructed to be highly intercorrelated, but results showing the
autonomic component scale increased more than either motoric or
ideational scales in response to a film stressor suggested there
might be conditions under which the component anxiety-state scales
would have differential validity.
A factor analysis of the Taylor (1953) Manifest Anxiety Scale
(TMAS), a general trait anxiety scale, out of which the only component
scales which tap the three components of anxiety were constructed,
produced the Fenz and Epstein (1965) Manifest Anxiety Scales.

Fenz

and Epstein factor analyzed college students' responses to items
taken prim.arily from the TMAS.
posed of three subscales:

The revised anxiety scale was com-

autonomic arousal, muscle tension, and

feelings of fear and insecurity.

Their results supported a finding

of a general factor of manifest anxiety and a specific factor of
striated muscular tension.

A third factor had slight loadings on

feelings of insecurity and on autonomic arousal.
Fenz (1967) extended the generality of the previous results by
analyzing scores of college students and anxiety neurotic patients
on the same scales.

The results indicated that the neurotic patients
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scored significantly higher than the college students on all three
subscales, and an analysis of their scores revealed a greater degree
of specificity in factor loadings as associated with the three scales.
Overall, results from the neurotic population replicated that of the
college students.

Brandt and Fenz (1969) found that consistent dif-

ferences were found between groups of subjects ranked high on autonomic arousal and on muscle tension for skin resistance, basal conductance, heart rate, eye blinks, and level of EMG, and the differences were related to level of induced stress.

Hence, the component

scales of the Fenz and Epstein JIAS correlate appreciably with a
measure of trait anxiety (TMAS) and the scores on the muscle tension
and autonomic arousal scales relate moderately well to somatic and
visceral measures.

In addition, as noted, the scales differentiate

between neurotics and normals (Lushene, 1970).
Epstein (Note 1) recently further factor analyzed these subscales
on an expanded population and selected the 10 best items, defined as
those with the highest loadings on the subscales in question and the
lowest loadings on the other subscales.
+.30 to +.84.

The loadings ranged from

The new anxiety component scales were renamed general

physiological arousal, cognitive anxiety and muscle tension.

These

scales are the most refined instrument extant in the anxiety literature for separating out the cognitive, muscular and autonomic components of an individual's response to anxiety, and recently their
use has been reported more widely in the relaxation and self-control
literature.
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One other measure holds promise as an instrument of differentiating the separate components of anxiety, somatic versus cognitive.

In

line with a cognitive-somatic theory of relaxation, Schwartz and his
colleagues (Davidson, 1978; Davidson & Schwartz, 1976; Schwartz,
Davidson, & Goleman, 1978; Weinberger, Schwartz, & Davidson, 1979) have
developed and used a 14-item scale composed of seven cognitive and
somatic items each, to tap cognitive and somatic anxiety.

The Cogni-

tive-Somatic Anxiety Questionnaire has differentiated between cognitive
and somatic anxiety in meditators and physical exercisers and between
sensitizers and repressors.

The scale correlates well with the

Spielberger et al. (1970) STAI-trait scale.
Studies analyzing the components of anxiety have divided the
factors along several lines.

Either a cognitive-somatic distinction

is made (Davidson, 1978; Davidson, Davison, & Freedland, 1978; Schwartz
& Davidson, 1976; Hamilton, 1959; Schwartz, Davidson, & Goleman, 1978)
or autonomic, cognitive and motoric factors are identified (Brandt &
Fenz, 1969; Fenz, 1967; Lushene, 1970; Fenz & Epstein, 1965) or a
combination of the latter factors is presented.

Buss (1962) for

example, collapses motor and cognitive components into one factor
distinct from the autonomic component, while Liebert and Morris (1967;
Morris & Liebert, 1967, 1970) also see the autonomic factor as distinct
from the cognitive factor.

Fenz and his colleagues view the motoric

or striated muscle component to be distinct from the autonomic factor.
At this point in time, it probably makes more sense to postulate a
bipolar cognitive-somatic distinction, as Davidson and Schwartz
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(1976) do, until more knowledge of the differential effects of the
varying components of anxiety is obtained.

As reviewed, there is a

good deal of evidence to suggest that a cognitive-somatic distinction
in an individual's response to anxiety would be an extremely relevant
dimension on which to evaluate the cognitive and somatic models of
relaxation.
Summary and Future Directions
The relaxation training literature has been reviewed with
emphasis on the peripheralist, centralist, and interactive models of
relaxation, on the various procedures which support these models,
and on the research results obtained with these procedures.

In

addition, procedural considerations and considerations of dependent
measures were discussed, as was the impact of personality variables,
such as the individual's mode-specific manner of responding to
anxiety, on the results of relaxation training procedures.
Overall, the distinction between cognitive and somatic components appears to be an important one, and the interaction of these
components also appears to account for findings in the research
literature.

Because so few studies have been conducted to examine

the interaction or the differential effects of the two components of
relaxation, this is an area that holds great promise for future research.

In addition, the review of the anxiety literature on mode-

specificity of individual responding suggests that this dimension
would have great impact on the effects of the various components of
relaxation training.
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As Davidson and Schwartz (1976) have suggested, different relaxation training techniques have different effects, according to the
extent that they tap somatic versus cognitive dimensions.

In addi-

tion, Lang's (1977, 1979) three-systems model indicates that the
different behavioral systems—cognitive, physiological, and motoric—
are capable of independent change, and the model implies that the
most useful treatment of anxiety would be one which matches the most
salient mode of response with a treatment which focuses on that
response mode (Hugdahl, 1981).

Thus, the research in this area

points to a consideration of the cognitive and somatic components
of relaxation in conjunction with personality variables, such as
mode-specificity of response to anxiety.

Future studies in the

relaxation training area should investigate these variables, in line
with the recent call in the general psychotherapy literature to match
treatment to type of client as a means of maximizing therapeutic
success.
Purpose of this Study
This study attempted to evaluate the differential effects of
cognitive versus somatic relaxation training by comparing the outcome
of progressive relaxation with that of imagery-based relaxation

and

a placebo procedure on subjects who experience anxiety in cognitive
versus somatic S5miptoms.

The study utilized two relaxation training

techniques which are polar opposites, in the sense that progressive
relaxation is highly compatible with the peripheralist/somatic model
of relaxation and imagery-based relaxation is more compatible with
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the centralist/cognitive model of relaxation.

Finger temperature and

EMG level were the somatic dependent measures, while the STAI-State
scale was the cognitive dependent measure.

Subjects were differen-

tiated on the basis of somatic versus cognitive aniciety using the
Fenz and Epstein MAS (FEMAS) and the CSAQ.
The proposed study of the interaction of cognitive and somatic
relaxation with cognitive and somatic anxiety was thought to provide
important information for several reasons.

First, it could contribute

to the evaluation of the effects of the specific relaxation procedures
utilized and to the validity of the models upon which these procedures
are based.

Second, if the proposed interaction were to be found, it

would add support to the literature which calls for maximizing therapeutic gains by matching treatment to type of client.

Finally, if

individual differences were important as hypothesized, this study
would help to explain discrepancies in the literature regarding outcome
and discrepancies between cognitive and somatic measures.
Expectations and Major Hypotheses
The present study, an attempt to evaluate the effects of matching
type of anxiety to type of relaxation training, was, therefore, designed to test the following expectations and major hypotheses for
the three dependent variables.

Null hypotheses were used for the

sake of clarity and simplicity.
Expectation I
It is expected that the groups to which subjects are assigned
will be relatively homogeneous with respect to baseline level of
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anxiety as measured by the three dependent measures.
Null Hypothesis 1.

Baseline scores on the dependent measures

for somatic anxiety subjects will be equivalent to baseline scores
for cognitive anxiety subjects.
Expectation II
Random assignment of subjects to relaxation training conditions
will produce training groups whose baseline scores on the dependent
measures are not significantly different.
Null Hypothesis 2.

Baseline scores on the dependent measures

taken on the three relaxation training groups will be equivalent.
Expectation III
It is expected that sessions of the three relaxation training
procedures will produce significant changes in the three dependent
measures across all subjects and groups.
Null Hypothesis 3.

All subjects taken together will not show

changes in the dependent measures as a result of all forms of relaxation training considered together.
Expectation IV
The two anxiety groups may differ in their ability to produce
changes in the dependent measures during training sessions.
Null Hypothesis 4.

Somatic anxiety subjects will equal cogni-

tive anxiety subjects in the amount of change produced in dependent
measures during relaxation training sessions.
Expectation V
It is expected that the somatic and cognitive relaxation

85

training groups will be significantly different from the control
group in the amount of change in dependent measures produced during
relaxation training sessions.
Null Hypothesis 5.

The three relaxation training methods will

be equivalent in producing changes in the dependent measures during
relaxation training sessions.
Expectation VI
Somatic anxiety subjects will be superior in producing changes
in dependent measures through somatic relaxation training, while
cognitive anxiety subjects will be superior in producing changes in
dependent measures through cognitive relaxation training.
Null Hypothesis 6.

The differences between the somatic and

cognitive anxiety subjects in their ability to produce changes in
the dependent measures will be equivalent regardless of the relaxation training method used.
Expectation VII
It is expected that subjects will become better able to produce
changes in the dependent measures as the sessions progress and that
the two anxiety groups may differ significantly in the progression
of such ability.
Null Hypothesis 7.

The differences between somatic and cogni-

tive anxiety subjects in their ability to produce changes in dependent measures will be equivalent regardless of the training session
involved.
Expectation VIII
Somatic and cognitive relaxation training groups will become
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significantly different from the control group in the ability to
produce changes in the dependent measures as the relaxation
training sessions progress.
Null Hypothesis 8.

The differences between the ability of the

three relaxation training methods in producing changes in the
dependent measures will be equivalent regardless of the training
session involved.

CHAPTER II
METHOD
Overview of the Experiment
This study investigated the differential effects of somatic
versus cognitive anxiety and of somatic versus cognitive relaxation
training upon degree of anxiety reduction, as measured by both selfreport and physiological measures.

Thirty six undergraduate females

who scored high in self-reported somatic anxiety and an equal number
who scored high in self-reported cognitive anxiety were divided
into six groups of 12 subjects, as follows:

1) Somatic Anxiety

(A)/Somatic Relaxation Training (RT); 2) Somatic A/Cognitive RT;
3) Somatic A/Control Procedure; 4) Cognitive A/Somatic RT; 5) Cognitive A/Cognitive RT; and 6) Cognitive A/Control Procedure.

Depen-

dent measures were EMG and finger temperature (FT) recordings and
scores of the STAI-State scale.
Subjects
Subjects were 72 female undergraduates who were enrolled in
lower level psychology courses at Texas Tech University, assigned
randomly to one of four trained, undergraduate experimenters.

The

subjects were selected from students who filled out and returned
two anxiety questionnaires which tapped somatic and cognitive
anxiety symptoms, the Fenz and Epstein version of the Taylor Manifest
Anxiety Scale (FEMAS) (Epstein, Note 1) (Appendix A ) , and the Cognitive-Somatic Anxiety Questionnaire (CSAQ) (Schwartz, et al., 1978)
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(Appendix C ) . These questionnaires will be discussed in detail in
a later section.

After selection, each subject was assigned randomly

to one of three treatment groups:

somatic relaxation training, cogni-

tive relaxation training, or the control procedure, PSI.
Selection of the subjects proceeded in two major steps.

The

most highly anxious subjects were identified, and of those subjects,
the subjects with the highest and lowest difference scores between
somatic and cognitive scales were chosen to be subjects in the highsomatic and high-cognitive anxiety groups, respectively.

The details

of the process are as follows.
First, out of all potential subjects who completed and returned
the two anxiety selection questionnaires, those potential subjects
who reported themselves to be most anxious in terms of their overall
endorsement of anxiety symptoms were chosen.

This was because there

has been a call in the recent relaxation training and anxiety management literature (Barrios & Shigetomi, 1979; Borkovec & Sides, 1979b)
for the use of subjects who are screened on anxiety level to eliminate
problems in generalization from an experimental to a clinical population

and problems with lack of physiological effects obtained on

normal subjects due to the law of initial values.

Lehrer (1978) has

cited several studies indicating that the effects of relaxation appear
to be clearer among persons with high basal anxiety levels.
Selection of the most-anxious subject pool was accomplished in
several steps.

The somatic anxiety and cognitive anxiety scores for

each anxiety questionnaire (FEMAS and CSAQ) were calculated.

On the
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CSAQ, these scores were simple summations of the relevant items for
the cognitive or somatic scales.

On the FE^IAS, the Generalized

Physiological Arousal scale and the Muscle Tension scale were combined to form the somatic anxiety scale score, while the cognitive
anxiety scale score was doubled because there were twice as many
somatic items as cognitive items on the FEMAS.
Next, the somatic and cognitive anxiety scores for each anxiety
questionnaire, FEMAS and CSAQ, were combined to produce a total
anxiety score for each anxiety questionnaire.

These total anxiety

scores were then converted to £ scores for each anxiety questionnaire.
Finally, the separate z_ scores for the FEMAS and the CSAQ were combined to form a composite anxiety z_ score.

Those potential subjects

whose composite anxiety z^ scores were greater than zero formed the
group who were above average in reported anxiety, and hence, were
chosen to be in the pool of most anxious subjects.
Second, the selection of the high-somatic and high-cognitive
anxiety groups followed a silimar procedure.

The highly-anxious sub-

ject pool was further divided into somatic and cognitive anxiety groups
by means of the somatic and cognitive anxiety scales of the FEMAS and
the CSAQ.

Separate somatic and cognitive scale scores were calculated

for the FEMAS and CSAQ, and these scores were then converted to z_
scores.

Next, the z^ scores for the two somatic scales were added to-

gether and the z_ scores for the two cognitive scales were added together, to form a composite somatic z_ score and a composite cognitive
z_ score for each person in the highly-anxious subject pool.
Finally, the composite cognitive z_ score for each potential
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subject was subtracted from the composite somatic z score to form a
difference score.

The highest difference scores (positive numbers)

were the subjects in the high-somatic anxiety group, and the lowest
difference scores (negative numbers) were the subjects in the highcognitive anxiety group.
Starting with the scores at the opposite ends—the highest and
lowest difference scores—potential subjects were contacted by
telephone to be asked if they would like to participate in the study.
Those who had previous relaxation or meditation training experience,
who were being given medication for tension or other psychiatric
problems, or who had taken psychoactive drugs in the previous 24
hours before the experiment were eliminated from consideration.

The

somatic-cognitive difference scores for the subjects who were chosen
for and who completed the experiment ranged from +4.95 to +.78 for
the somatic anxiety group, and -4.16 to -.72 for the cognitive
anxiety group.
Apparatus
In accord with the position that emotional responding, especially anxious responding, occurs in three modalities—physiological,
cognitive, and motoric (Borkovec, 1976; Hodgson & Rachman, 1974;
Lang, 1977, 1979)—physiological measurements were taken on muscular
and autonomic responses in addition to cognitive, self-report measures
The muscular measure was electromyographic (EMG) recordings of the
frontalis muscle located in the forehead, and the autonomic measure
was surface skin temperature taken from the index finger.

Taking
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mu Itiple-response and multiple-system measures is in line with
current theory and empirical evidence concerning physiological
activation, which occurs differentially across different response
systems and between different individuals (Gatchel, Korman, Weis, Jr.,
Smith, & Clarke, 1978; Lacey, et al., 1953).
Electromyographic Recording (EMG)
EMG recording was taken by a Cyborg EMG BL533 module, then fed
into a Beckman integrator type 98.62 which drove a strip chart
recorder on a Beckman Dynograph.

The machine was calibrated using

a sine wave signal source as described in the instruction manual
(Cyborg Corporation, Note 2).

Three disc electrodes in a rubber

headband were placed on the frontalis muscle using standard placement
(Davis, Note 3).

Electrode gel was inserted into the electrodes as

a conductor, and alcohol and an abrasive were used to clean the skin
at electrode placement points for good electrical contact.

An ohm

meter was used to check the resistance levels of the electrodes to
insure that the levels were less than 10,000 ohms.

The experimenters

marked on the strip chart recorder paper the various points at which
adaptation, baseline, and the final assessment periods began and
ended.
Finger Temperature (FT) Recording
Recordings of surface skin temperature were taken by means of a
thermistor taped to the inside of the index finger of the nondominant hand.

The temperature unit console was a Cyborg Model

BL-562 Biothermal Feedback module with a digital display, which was
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calibrated by placing the thermistor in ice water and setting the
module to register 32°F (Cyborg Corporation, Note 4). The experimenters recorded on a data sheet the finger temperatures at the
various points at which adaptation, baseline, and final assessment
periods occurred.
Presentation of Relaxation Training
Cognitive and somatic relaxation training procedures and the
placebo procedure, PSI, were presented on audiotape cassette
recordings of scripts recorded by a female.

The cassette tape

recorder playing the scripts was set on the table next to the recliner
in which the subject was sitting.
Subject Selection Measures
Fenz and Epstein Manifest Anxiety Scales (FEMAS)
The component scales of the Fenz and Epstein Manifest Anxiety
Scales (FEMAS) (Appendix A) were derived from Fenz and Epstein's
(1965) version of the Taylor Manifest Anxiety Scale (TMAS) and
correlate highly with it.

Fenz and Epstein constructed three sub-

scales which were composed mainly of items from the TMAS, but which
included some items specially constructed for the purpose.

The three

subscales dealt with autonomic arousal, striated muscular tension,
and feelings of anxiety.

The test-retest reliability coefficients

calculated on 188 undergraduate college students with a six-week
interval were .70 for autonomic arousal, .63 for striated muscle
tension, and .62 for feelings of anxiety (Fenz, 1967).

The odd-even

reliability coefficients for the various scales, corrected for
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attenuation, were .83 for autonomic arousal, .84 for muscle tension,
and .85 for feelings of anxiety.
Fenz and Epstein (1965) factor analyzed responses to the
anxiety subscales and found three factors.

The first factor

appeared to be a more general factor for anxiety, accounting for 75%
of the variance, on which the subscale loading for autonomic arousal
was .80, for striated muscle tension, .69, and for feelings of
anxiety, .76.

The second factor loaded most heavily on striated

muscular tension, .31, compared with .06 for autonomic arousal, and
.10 for feelings of anxiety.
variance.

This factor accounted for 15.7% of the

The third factor had the highest loading on feelings of

anxiety, .14, with no loading for striated muscle tension, and .08
for autonomic arousal.

This factor accounted for 7.3% of the common

factor variance.
These factors and very similar loadings were replicated in a
later study by Fenz (1967) using another college student population
and a neurotic population.

Females scored significantly higher than

males on feelings of anxiety and autonomic arousal
lower on striated muscle tension.

and significantly

Neurotic patients showed greater

specificity of S5nnptoms than normals, as determined by the mean scores
on the subscales and by the more distinct factor loadings, but the
centroid pattern for the neurotic common-factor coefficients was
essentially the same as that for the normals.
Epstein (Note 1) further factor analyzed these anxiety scales
with a group of 300 subjects consisting of university students and
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unspecified others, male and female, ages 15-70.

The ten best items

for each subscale, defined as those with the highest loadings for
the subscale in question and the lowest loadings on other subscales,
were selected for each subscale.

The loadings ranged from .30 to .84

and negative loadings were scored in reverse (Appendix B ) .

The new

anxiety component scales were called General Physiological Arousal,
Cognitive Anxiety, and Muscle Tension.

The scales were scored by

adding up the responses circled, 1-5 per item, to the items in each
scale.
The FEMAS scales have been used in studies in which differential
responding to stress and anxiety or to relaxation and meditation procedures has been investigated (Brandt & Fenz, 1969; Goldman, Domitor,
& Murray, 1979; Smith, 1976, 1978; Staples & Coursey, 1975; Zigrang &
Murphy, 1978).

Smith (1976) found significant pre to post reductions

in autonomic arousal and striated muscular tension as measured by two
of the FEMAS scales for both a TM meditation and a placebo procedure.
Goldman

et al. (1979) found pre-post decreases in anxiety scales,

including the FEMAS scales, as a result of meditation and control procedures.

The use of the scales was supported by the anxiety literature

which deals with individual response sterotypy and multiple response
activation (Lacey, et al., 1953) and by current theoretical positions
which posit anxiety to be composed of three independent, but interacting components (e.g., Borkovec, 1976; Lang, 1977, 1979).
Cognitive-Somatic Anxiety Questionnaire (CSAQ)
The CSAQ (Schwartz, Davidson, & Goleman, 1978) (Appendix C) was
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constructed by selecting items from well-known questionnaires that
three independent judges unanimously agreed were reflective of somatic
or cognitive anxiety.

The fourteen-item test was composed of seven

cognitive and seven somatic items presented randomly.

The test asked

subjects to rate the degree to which they generally experience a given
symptom when they feel anxious, by circling a number from 1 ("Not at
all") to 5 ("Very much so") . The circled ratings were summed separately for cognitive and somatic scales.
To ascertain the validity of the CSAQ, Schwartz, et al. computed
the separate correlations between the cognitive and somatic scales of
the CSAQ and the Spielberger

et al. (1970) State-Trait Anxiety Inven-

tory (STAI) trait scale, a standard measure of trait anxiety.

They

observed correlations of r= .67 between the cognitive scale and the
STAI-Trait scale, and r= .40 between the somatic scale and the STAITrait scale.
The correlation between the cognitive scale and the STAI-Trait
scale was further supported by the evidence that the STAI loads
heavily on cognitive anxiety (Davidson & Schwartz, 1976).

The cor-

relation between the cognitive and the somatic scales of the CSA.Q
was £= .42 for the entire sample, suggesting that the cognitive and
somatic scales were modestly correlated and that their shared variance
was sufficiently low to allow for patterning of results as a function
of different processes (Schwartz, et al., 1978).

Weinberger, Schwartz,

and Davidson (1979) used the CSAQ to ask repressors who self-report
low anxiety but high defensiveness, how they typically respond when
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they become anxious.

As predicted, the repressors reported experi-

encing significantly less cognitive anxiety than somatic anxiety,
serving as further validation for the CSAQ.
Informed Consent Form
All subjects completed an informed consent form (Appendix D).
In it, the subject agreed to participate in the study with the understanding that she was free to refuse to continue at any time.

The

consent form also briefly informed the subject of what she was requested to do during the study, and it explained how she could get
further information about the study.
Dependent Measures
EMG Recording
EMG level was recorded from the frontalis muscle in the forehead
as a measure of peripheral somatic relaxation.

Two EMG scores were

derived from each of the three experimental sessions:

the "pre"

scores taken from the average of the EMG scores from the last three
minutes of the baseline period before relaxation training began

and

the "post" scores taken from the average of the EMG scores from the
three-minute period after relaxation training ended.

These scores

were calculated from the integrated EMG recordings on the Beckman
strip chart.
Traditionally, the frontalis muscle of the forehead has been considered one of the hardest to relax by voluntary means (Balshan, 1962).
Voas (in Goldstein, 1972) found the frontalis to have the highest testretest reliabilities for relaxation, mental work, stress, and
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frustration conditions of all muscles tested.

St05r7a and Budzynski

(1974) added support to the idea that this muscle would prove to be
a reliable index of lowered general muscle tension, reasoning that
if subjects could learn to achieve a high degree of control over
this muscle, then the other muscles could be relaxed in an easier
fashion.

They suggested that the frontalis was a good indicator

of generalized low level of arousal, due to their observations of
a relationship between lowered frontalis EMG and lowered forearm
muscle tension, heart rate, and EEG.
Yock (1977) compared the effects of frontalis biofeedback training, false-feedback training, and self-relaxation on frontalis EMG,
forearm flexor EMG, heart rate, and respiration rate, and he found
several correlations among measures which suggested that frontalis
EMG is a measure reflecting concordance with other anxiety measures.
His finding supported the idea that the frontalis was a good index
of generalized lowered (or increased) arousal.
Schandler and Grings (1976) found frontalis EMG biofeedback to
lower activity in forearm muscle tension, and they observed correlations between lowered EMG and self-report of tension and relaxation.
DeGood and Chisholm (1977) also have found that frontalis EMG biofeedback training produces a lowering of multi-response arousal
with an increase in alpha density from the parietal area

and a

decreased heart and respiration rate.
Other investigators have questioned the use of frontalis EMG
as an index of generalized relaxation, however.

Alexander (1975)
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demonstrated that biofeedback training which lowered frontalis EMG
did not generalize and automatically produce lowered EMG readings
in other muscle sites.

Similarly, Shedivy and Kleinman (1977)

monitored frontalis EMG along with activity of other muscle sites
during EMG training

and found that changes in frontalis EMG neither

generalized to other muscles nor correlated with self-report of
cognitive tension or relaxation.
Glaus and Kotses (1979) measured covariation between facial and
forearm EMG and found that the covariation levels decreased for
groups receiving facial muscle biofeedback training, but remained
constant for the noncontingent-feedback group.

This finding supported

the concept of response generalization, but not the concept of muscle
tension generalization as employed in EMG biofeedback training.
Finally, Gatchel

et al. (1978) conducted a study in which signif-

icant EMG decreases were produced during EMG biofeedback sessions,
along with lowered heart and respiration rate, but with an increase
in skin conductance level.

The lowered EMG activity generalized to

a session in which a stressor was presented, but the low level of
activity did not generalize to the other physiological responses.
The authors conclude that the data demonstrated single-system arousal
reduction by EMG biofeedback training, rather than a cross-system
generalized reduction.

Gatchel

et al. explain the results with

Lacey's multidimensional view of activation in which physiological
responding shows "fractionation."

In accord with Lang's (1977, 1979)

theory of the three interacting, independent components of fear and
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anxiety, the authors suggest the use of multiple responses measured
across the three components for a valid picture of the individual's
response to stress and anxiety.
Blanchard and Epstein (1978) summarize these results by indicating
that there is no reason to expect EMG control to reliably affect
change in another untrained muscle group, and that there is mixed evidence for the correlations between EMG reduction and decreases in
autonomic indices and self-report of tension.
Recently, however, O'Connell and Yeaton (1981) found a moderate
degree of association between frontalis EMG and EMG taken from the
back of the neck (semispinalis capitis) during short-term relaxation
training with EMG feedback.

The degree of association between the

activity of the muscles was measured both with a linear regression
technique and with cross-correlation coefficients.

O'Connell and

Yeaton suggested that EMG may be a better indicator of generalized
relaxation than was previously thought.

The implications of this

study were that previous researchers did not find associations between frontalis EMG and EMG of other muscles because the researchers
used grouped, averaged data on what is an essentially within-subject
phenomenon.
In her review of the biofeedback and relaxation literature,
Tarler-Benlolo (1978) reported the frontalis to be the most widely
monitored muscle in relaxation and biofeedback training.

Although

the current literature reports equivocal results on the issue or
whether the frontalis is a reliable index of generalized tension
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or relaxation, its use has been the most documented.

Therefore

the frontalis muscle was used in this study to monitor reduction
of muscle tension, a peripheral somatic index of anxiety reduction.
Finger Temperature (FT) Recording
Surface skin temperature is a peripheral vascular response,
and as such, is an easily measured index of autonomic activity.
Two FT scores were derived from each of the three experimental
sessions:

the "pre" scores taken from the average of the FT scores

of the last three minutes of the baseline period before relaxation
training began

and the "post" scores taken from the average of the

FT scores of the three-minute period after relaxation training ended.
The physiological mechanism by which relaxation covaries with
increasing the surface temperature of the finger is presumed to be
a function of decreased sympathetic arousal, although the relation
is not simple.

Thus, use of finger temperature as a dependent measure

is supported by the centralist model of relaxation which assumes a
central process such as arousal to originate relaxation.

Basically,

decreased sympathetic function is thought to dilate the blood vessels,
which in turn, deliver an increased supply of warm blood to the vessels near the surface of the skin, thus raising the temperature
(Boudewyns, 1976).
Maslach, Marshall, and Zimbardo (1972) found hypnosis helped
normals achieve significant increases and decreases in the temperature of their hands.

In addition, Boudewyns (1976) found fingertip

temperature tended to decrease in normals under stress conditions
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and to increase under relaxation training conditions.

He also found

fingertip temperature not to correlate highly with other psychophysiological responses, but significantly with self-report measures of
anxiety level.
Several studies (Keefe & Gardner, 1979; Roberts, Kewman, &
MacDonald, 1973; Roberts, Schuler, Bacon, Zimmerman, & Patterson,
1975; Surwit, Shapiro, & Feld, 1976; Taub & Emurian, 1976) also
found that individuals were able to increase and decrease finger
temperature, or to produce a difference in temperature in one hand
relative to the other.

Roberts, et al. (1975) found that the ability

of individuals to increase or decrease skin temperature was not
related to capacity for absorbed attention or to hypnotic susceptibility, but possibly to physiological variables such as autonomic
responsivity or lability, as well as attitudinal and motivational
variables.

Crawford, Friesen, and Tomlinson-Keasey (1977) found a

significant decrease in finger temperature among subjects who were
discussing anxiety-provoking topics.
Blanchard and Epstein (1978) summarize the skin temperature
research, noting that vasoconstriction (decreased skin temperature),
which is the response associated with sympathetic arousal, is easier
for normals to produce than vasodilation, the opposite response.

In

general, skin temperature training was most frequently used clinically,
with migraine sufferers with a 50-75% success rate.

The authors

speculate that the production of a relaxed state and alleviation
of migraine that have been observed as by-products of skin temperature
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training may come from a "final common pathway" in which a relaxation
response is produced initially, which includes peripheral vasodilation, and which, in turn, triggers skin temperature increases.
State-Trait Anxiety Inventory (STAI)
The State-Trait Anxiety Inventory (Spielberger, Gorsuch, &
Lushene, 1970) (Appendix E) is a widely used anxiety instrument that
measures both state or situational anxiety and trait or predispositional anxiety.

The state anxiety scale was used to assess the degree

of anxiety the subject experienced before and after relaxation training during each experimental session.

The state scale has shown

changes in anxiety as a result of relaxation training, while the trait
scale does not generally change as a result of experimental manipulations (Spielberger, et al., 1970).

In this study, the STAI-State

scale was used as a dependent measure of the cognitive, self-report
component of anxiety, and the questionnaire was handed out at the
beginning and end of each experimental session.
The STAI-State scale is composed of 20 items which are answered
by circling a number from 1 ("Not at all") to 4 ("Very much so").

The

test-retest reliability correlations for college undergraduates for
the STAI-Trait scale ranged from .73 to .86, taken at one-hour, 20-day,
and 104-day intervals.

The test-retest reliability correlations for

the STAI-State scale were relatively low, ranging from .16 to .54,
with a median correlation of .32. The low correlations in state
anxiety among repeated testings are to be expected, however, because
a valid measure of state anxiety should reflect the influence of the
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unique factors of the situation at the time of testing (Spielberger,
et al., 1970).
Evidence for the internal consistency of the STAI scales is
provided by item-remainder correlations computed on high school and
college student samples.

The median STAI-State item-remainder corre-

lations ranged from .45 to .55, and over half of the items on the
scale had item-remainder correlations of .50 or higher.

Alpha

reliability coefficients were found to be higher for both the STAIState scale and for its individual items when the test was administered under conditions of stress.
Evidence for the concurrent validity of the STAI-Trait scale
lies in its moderately high correlations with the IPAT Anxiety Scale
(Cattell & Scheier, 1963), r_= .75, and with the Taylor (1953) Manifest Anxiety Scale, £= .80, both widely used measures of trait
anxiety.

The construct validity of the STAI-State scale was supported

by a study in which a sample of 977 undergraduates were administered
the STAI-State scale under standard and "exam" (asked to respond as
if they were about to take an important exam) conditions.

The mean

score for the STAI-State scale was significantly higher for the latter
versus the former conditions.

The size of the critical ratio of the

difference between the means and the magnitude of the point-biserial
correlation obtained reflect the differences in evoking a state
anxiety produced by the two conditions.

A later study replicated

these results using four experimental conditions:
training, exam, and a stressful movie.

normal, relaxation

Scores were lowest after the
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relaxation training (Spielberger, et al., 1970).
Credibility and Procedure Questionnaire (CPQ)
At the end of the first training session, subjects were handed
this short questionnaire (Appendix F).

Basically, the CPQ simply

asked the subject to rate the degree to which she expected the
relaxation training or control procedure she had just undergone to
be able to teach her to relax, from 1 ("Not at all") to 5 ("very
much so").

In addition, subjects were asked if they had used any

other techniques or devices in place of, or in addition to, those
described on the tape, and to list them if they did so.

This form

was used as an experimental control to check that experimental
treatments were seen as equally credible and as a means to insure
that the subjects were following the relaxation instructions
assigned to them.
Experimenters
Four upper-level, undergraduate psychology majors served as
experimenters for the study.

They were thoroughly trained in relaxa-

tion procedures and in physiological recording, and they were observed
running pilot subjects.

They were also presented with experiment

manuals from which they gave standardized rationales for all procedures
A graduate student in clinical psychology, who served as a consultant
for the study, supervised the experimenters.

As a further control

against the effects of any individual experimenter, relaxation training or the PSI procedure was presented on a tape recording.

The

experimenters were blind as to the anxiety group conditions of the
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subjects they trained.

Four experimenters were used to allow for

greater generalizability of results.
Treatment Scripts
The somatic relaxation training script was adapted from a script
that was widely used in clinical practice (Wolpe & Lazarus, 1966)
(Appendix G ) , running approximately 20 minutes.

It featured tense-

relax instructions and instructions to attend to muscular sensations
of relaxation, both of which define the parameters of progressive
relaxation (Borkovec & Sides, 1979b).

The cognitive relaxation script

was adapted from a guided imagery tape by Lowenstein (Note 5) (Appendix H ) .

It also ran approximately 20 minutes.

Progressive relaxation

and imagery-based relaxation were chosen as relaxation procedures to
be compared because they are polar opposites on the cognitive-somatic
dimension of relaxation (Davidson & Schwartz, 1976).
procedure script (PSI:

The control

Periodic Somatic Inactivation) was adapted

from one designed by Smith (1978) aimed at presenting the control
procedure with a rationale and expectancy equivalent to that of relaxation training procedures.

It also ran for approximately 20 minutes

(Appendix I).
Procedure
Prospective subjects were contacted by telephone and asked if
they wished to volunteer for a relaxation training study for partial
fulfillment of the introductory psychology course experiment requirement or for possible extra credit for those in lower-level psychology
courses.

Subjects were asked whether they had previously undergone
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meditation or relaxation training

and whether they were currently

taking medication for tension or other psychiatric problems.

Those

who replied in the affirmative were thanked and then removed from
consideration.

Those who were accepted were assigned three appoint-

ments and asked not to take any psychoactive drugs in the 24 hours
prior to an appointment.
All subjects were seen for three experimental sessions.
Borkovec and Sides (1979b) reported in their review of relaxation
training that those studies which had at least three sessions of
training were much more successful in obtaining treatment effects
in the experiment.

Subjects were assigned to their first two ses-

sions on Monday and Wednesday at the same time of day, or on Tuesday
and Thursday at the same time of day, according to what their schedules permitted.

The third session took place the following week,

as scheduled at the mutual convenience of subject and experimenter.
Make-up sessions were scheduled as closely to the original times
as possible.
The experimental sessions took place in the psychophysiological
laboratory in room 203 of the Psychology Building of Texas Tech
University.

This room was basically a converted classroom that

contained psychophysiological equipment, several flat tables, a
Beckman polygraph recorder, and a large, overstuffed recliner.

The

recliner was in a corner of the room that was set aside to look more
like a clinical office.
held fairly constant.

The room temperature was monitored to be
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Each subject was treated individually by one experimenter who
was blind as to which anxiety group the subject was chosen from.
Experimental Sessions
First session.

After turning on and checking the various

machines, filling out a data sheet, and taking out copies of the
necessary questionnaires, the experimenter brought the subject into
the room and had her sit comfortably in the recliner as the experiment was introduced with the following rationale:
As you know, you are taking part in research on relaxation
training.

The machines that you see in the room are de-

signed to measure different body responses, and we will be
using the EMG—which measures muscle tension—and the thermal
machine you see here to measure your body responses while you
listen to a relaxation training tape.

I am going to put a

headband around your head, and I will attach a temperature
sensor on to your index finger.

To make sure the headband

lead has good contact with your forehead, I will need to clean
your skin and rub it a bit.

Other than possibly a slight dis-

comfort from having your skin rubbed, none of this should hurt
you or make you feel uncomfortable in any way.

Do you have any

questions?
The experimenter then attached the thermistor to the inside of
the index finger of the nondominant hand at the end segment
tape.

with

Next, the experimenter cleaned the subject's forehead with

alcohol and a mild abrasive

and rubbed electrode gel at the three
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sites at which the electrodes were to be placed.

The electrode cups

were then filled with electrode gel, and the headband was placed on
and fastened around the subject's forehead.

Finally, the experimenter

checked to see that the resistance between the ground and active
electrodes was less than 10,000 ohms with the multimeter set at R X IK.
If not, the subject's forehead was cleaned and the above procedure was
repeated.
The experimenter then asked the subject to fill out the STAI
marked "pre" and the consent form.
baseline recording was begun.

When the subject was finished,

The experimenter said the following:

Please sit quietly for the next few minutes with your chair
all the way back, your eyes closed, your hands on the chair
arms with your palms turned inward, and your head resting on
the back of the chair.

Try not to make any movement, and do

not let the sensor touch your clothing or your thumb.

This

will give you time to adjust to the environment before we
begin relaxation training.
The experimenter recorded the initial finger temperature, started
the stopwatch, and recorded the finger temperature (FT) at the end of
each minute for five minutes—this was called the pre-baseline.

The

experimenter continued to record FT at the end of each minute until
FT did not vary more than

.3°F for a period of four minutes (Surwit,

Shapiro, & Feld, 1976; Taub & Emurian, 1976).

At 6-1/2 minutes, the

experimenter switched the dial on the Beckman polygraph to "operate,"
and at minute seven, the experimenter pushed the "reset" switch on
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the polygraph to mark the beginning of the baseline period.

Thus,

with the experimenter noting the FT at the end of each minute, the
minimum possible beginning baseline for an experimental session was
nine minutes (five minutes pre-baseline + four minutes in which FT
did not vary more than 0.3°F) and the maximum possible baseline
period was twenty minutes (five minutes pre-baseline + 15 minutes).
The average of the scores of the last three minutes of the baseline
served as the "pre" measure for both EMG and FT for the session.

At

the end of the baseline, the "reset" switch on the Beckman was pushed,
and the dial was turned from "operate" to "on."
The experimenter then said the following:
Please pay attention now to the relaxation training tape I am
going to play for you.

Be sure to completely follow the

instructions it gives you.

Keep your feet upon the recliner;

keep your arms on the chair arms with your palms turned inward;
don't let the sensor come in contact with anything; and keep
your eyes closed.

Be sure not to fall asleep.

Do you have any

questions?
The experimenter turned on the tape recorder, and the appropriate
script was played for 20 minutes.

Occasionally, the subject was

checked to see if she was following directions or keeping the thermistor in the correct position, and she was awakened if she had fallen
asleep.
After the announcement on the tape "Now please remain relaxed
for the next few minutes while the machines are checked," recordings

no
for the "post" measures were taken for the following three minutes
using a similar procedure to the one described previously for the
"pre" measures.

The average of the scores of these final three

minutes served as the "post" scores for each session for EMG and FT.
After the "post" measures were taken, the experimenter asked
the subject how she was feeling, detached the thermistor, and handed
her a copy of the STAI marked "post" and the CPQ to fill out.

The

CPQ assessed the subject's expectations that the treatment she had
undergone would help her relax and it asked if she found herself
using means other than the taped instructions to become relaxed.
When the subject had finished writing, the experimenter detached the
headband and cleaned the subject's forehead.

The experimenter then

inquired again how the subject was feeling and had her rest if she was
not alert.

Finally, the experimenter said the following:

You probably will not notice any great improvement right yet,
but the effects of the relaxation training should begin to
show by the time you come in for your third session.
have any questions?

Do you

Please do not talk with others about the

details of this experiment since many of your classmates will
also be participating in it.
next session will be

All right:

the time of your

.

The counterdemand expectancy of no sudden improvement (Borkovec,
Grayson, & Cooper, 1978) was inserted to motivate the subject to
continue her treatment and to return for all sessions.
Second session.

The same procedures were followed in the second
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session with the exception that the beginning explanation and the
counterdemand expectancy of "no improvement right yet" were omitted.
In addition, the consent form and CPQ were not filled out.
Third session.

The same procedures were followed in the third

session, with the omission of the beginning explanation, the ending
counterdemand rationale and scheduling of the next session, and the
handing out of the consent form and the CPQ.

After the third session

all subjects were debriefed.
Subjects in the somatic and cognitive relaxation training groups
heard the following debriefing:
This experiment involved comparing types of relaxation training
techniques to see which is most effective.

Measurements were

taken on you to see how well you relaxed during the sessions.
Do you have any questions?

You have fulfilled all requirements

for experimental participation.

Please do not discuss the

details of this experiment with your classmates, since they
may also be participating in it, and that would bias our results.
Thank you.
Subjects in the PSI placebo group heard the following debriefing;
This experiment involved comparing types of relaxation training
to see which is most effective.

Measures were taken on you to

see how well you relaxed during the sessions.
to a substitute procedure.

You were assigned

You have fulfilled all requirements

for experimental participation.

If you still want to learn

about relaxation training, your name can be taken and you will
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be contacted later.

Please do not discuss the details of this

experiment with your classmates, since they may also be participating in it, and that would bias our results.

Thank

you.
Arrangements were made to conduct group relaxation training
without physiological recording with the PSI subjects or to refer
subjects who wished further relaxation training to the Texas Tech
Psychology Clinic or University Counseling Center, but there were no
^

requests for further training.

CHAPTER III
RESULTS
The results of the present investigation are presented in
three sections.

First, the results of a preliminary analysis

concerning the credibility of the three relaxation
cedures are presented.

training pro-

In the second section, the major results

regarding the experimental hypotheses are presented, with each
dependent variable (EMG, FT, STAI) being discussed separately.
Finally, the third section presents the results of the supplemental
analyses.
Preliminary Analysis
Credibility of Treatments
An analysis of the credibility of the three treatment group
procedures (somatic relaxation training, cognitive relaxation
training, and PSI) was conducted by comparing the scores of each
group on a question on the Credibility and Procedure Questionnaire
(CPQ) (Appendix F) filled out after the end of relaxation training
in the first session.

Specifically, the question asked, "To what

extent do you expect the relaxation training procedure you just
practiced to be able to help you to learn to relax?

1 (Not at all)

5 (Very much so)." This analysis was performed as an
experimental check to ascertain if PSI, the placebo relaxation
training procedure, was perceived by the subjects as a procedure
that was as equally credible as the two standard relaxation training
113
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procedures.

A credible procedure was defined as one in which the

subjects expected to learn to relax.

It was hypothesized that the

mean PSI credibility score would not be significantly different
from the mean somatic or cognitive relaxation training scores, if
the PSI procedure were to be a valid control procedure in terms of
subject expectations.
The results of a one-way analysis of variance (Kirk, 1968) ^-^ith
three treatment levels (somatic relaxation training, cognitive relaxation training, PSI) indicated, however, that there was a significant
difference in the different treatment groups' perceptions of the
credibility of their training procedures, _F(2, 69) = 3.94, £ < . 05
(See Table 1).

The cognitive relaxation training group (M = 4.12)

saw their procedure as significantly more credible than did the PSI
group (M = 3.5) as calculated by Tukey's post hoc comparisons,
£ <.05 (Kirk, 1968) (See Table 2). The cognitive relaxation training
(M = 4.12) and somatic relaxation training group (M = 3.53) scores
were not significantly different, p > .05, and the somatic relaxation
training and PSI group scores were not significantly different.

Thus,

the PSI treatment was seen to be as credible as at least one standard
treatment procedure, somatic relaxation training.

This ser\^es as

partial support for the assumption that the PSI procedure was a
valid control in terms of subject expectations.

In the discussion

section. Chapter IV, the superiority of the cognitive procedure
over PSI in credibility will be discussed in terms of factors such
as expectancy and demand effects.
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Table 1
Analysis of Variance Summary:
The Effect of Treatment Conditions on Scores on the CPQ
Df

MS

Source
2.76

Between
Within

69

Total

71

3.94*

.70

'P < .05

Table 2
Comparison of the Mean CPQ Scores
of the Three Treatment Conditions
M

SD

Somatic RT

3.58'

.71

Cognitive RT

4.12 a , b

.85

PSI

3.5«

.92

Treatment
Condition

^ S i g n i f i c a n t Comparison, £
^£ < .10, Tukey's

test

< . 0 5 , Tukey's t e s t
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Major Results of the Experimental Hypotheses
For the sake of simplicity and clarity, all experimental hypotheses will be stated and tested in the null hypothesis form for
each specific dependent variable.
EMG Analyses
Two EMG scores were derived from each of the three experimental
sessions:

the "pre" scores calculated from the average of the last

three minutes of the baseline period before relaxation training was
begun and the "post" scores calculated from the average of the threeminute period after relaxation training ended.

These scores were

calculated by measuring the integrated pen tracings on the Beckman
strip chart paper.

Post scores were subtracted from pre scores.

It

was assumed that decrease in EMG scores in microvolts (Mv) from pre
to post measurement periods would indicate anxiety reduction
(Blanchard & Epstein, 1978).
Null Hypothesis 1:

Equivalence of baseline EMG scores of

somatic versus cognitive anxiety subjects.

Null Hypothesis 1 pro-

posed that the baseline EMG scores for somatic anxiety subjects
would be equivalent to the baseline EMG scores for cognitive anxiety
subjects.

This hypothesis was formulated to test the expectation

that the groups to which subjects were assigned would be relatively
homogeneous with respect to baseline level of anxiety as measured
by EMG.

Thus, a nonsignificant main effect for anxiety groups was

predicted within an analysis of baseline EMG scores.
This hypothesis was evaluated by a two-way (anxiety groups X
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treatment conditions) analysis of variance performed on the baseline
or "pre" EMG scores taken in the first session before relaxation
training was begun.

The results indicated that the cognitive

anxiety group did manifest a significantly higher EMG level
(M = 6.42>Uv) at baseline than did the somatic anxiety group
(M = 4.82-a.v), F (1,66) = 4.72, £ =

.03 (See Tables 3 and 4).

Therefore, the null hypothesis was rejected.

This unexpected finding

indicated that the cognitively anxious subjects had a greater level
of anxiety than the somatically anxious subjects when baseline EMG
was used as a measure of anxiety.
Null Hypothesis 2:

Equivalence of baseline EMG scores for all

subjects assigned to the three relaxation training procedures.

Null

Hypothesis 2 proposed that the baseline EMG scores of subjects
assigned to the three relaxation training procedures would be
equivalent.

This hypothesis was formulated to test the expectations

that random assignment of subjects to treatment conditions would
produce training groups whose baseline scores were not significantly
different.

A significant main effect for treatment conditions would

cause the null hypothesis to be rejected.
This hypothesis was evaluated by a two-way (anxiety groups X
treatment conditions) analysis of variance performed on the baseline
or "pre" scores taken in the first experimental session before
relaxation training was begun.

The results indicated that the mean

scores for the somatic relaxation training, cognitive relaxation
training, and PSI groups (M = 4.88>a.v, 6.41><^v, and 5.58-«.v,
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respectively; MS

= 9.74) did not differ significantly, ¥_ (2,66) =

1.44, £ > .05 (See Tables 3 and 4).
was not rejected.

Therefore, the null hypothesis

Treatment groups were not significantly different

in regard to baseline EMG.
Null Hypothesis 3:

Changes in EMG scores across all subjects

and groups as a result of all treatment conditions.

Null Hypothe-

sis 3 proposed that all subjects taken together would not show
changes in EMG as a result of the three forms of relaxation training
considered together.

This null hypothesis was formulated to test the

expectation that sessions of the three relaxation training procedures would produce changes in EMG scores across all subjects and
groups.

A significant pre vs. post main effect would be necessary

in order to reject the null hypothesis.
This hypothesis was evaluated by a four-way 23.32 Split-Plot
Factorial Analysis of Variance (Kirk, 1968) in which the variables
were anxiety groups (somatic, cognitive), treatment conditions
(somatic relaxation training, cognitive relaxation training, PSI),
sessions (1, 2, 3 ) , and pre vs. post, and in which the last two
variables were repeated measures.

A finding of a significant main

effect for pre vs. post indicated that subjects significantly
changed (reduced) their EMG scores from pre to post occasions across
all sessions and across all relaxation training groups (M = 6.03 Uv
before, relaxation training; M = 5.40 Uv after relaxation training;
MS^ = 1.10), F (1, 66) = 39.19, £ = .001 (See Tables 5 and 6).
Therefore, the null hypothesis was rejected.

During various kinds
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of relaxation training, anxiety as measured by EMG, was reduced.
Null Hypothesis 4:

Equivalence of anxiety groups in changes

in EMG produced during sessions of relaxation training.

Null

Hypothesis 4 proposed that somatic anxiety subjects would equal
cognitive anxiety subjects in the amount of change in EMG produced
during sessions of relaxation training.

This hypothesis was formu-

lated to test the effect that type of anxiety subject might have
upon ability to change EMG level during sessions of relaxation
training.

A significant pre vs. post X anxiety group interaction

would cause the null hypothesis to be rejected.
Null Hypothesis 4 was tested by the four-way analysis of
variance described previously.

A finding of a significant pre vs.

post X anxiety group interaction, F^ (1, 66) = 3.86, £ = 05.

(See

Table 6), indicated that the cognitively anxious subjects showed
a greater reduction in EMG during relaxation training sessions
(Mean difference between pre and post = .83. yv) than did the somatically anxious subjects (Mean difference = .43*]jv; MS^ = 1.10) (See
Table 7 and Figure 1).
In addition, post hoc comparisons performed by Duncan's Multiple
Range Test (Carmer & Swanson, 1973; Kirk, 1968) reinforced these and
previous findings, in that cognitive anxiety subjects had significantly higher EMG levels at the beginning of training sessions than
did somatic anxiety subjects (£ < .05) and that cognitively anxious
subjects significantly reduced their EMG levels within relaxation
sessions (£ < .01), while somatic anxiety subjects did not (See
Table 7).

The possibility that these results reflect initial
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Table 7
Comparison of Mean EMG Scores f o r Anxiety Groups and Pre vs. Post Occasions
Measurement Occasion
Pre

Post

Anxiety Group
Somatic

3^^3

^^a

5^02

yv

Cognitive

6.62

Uv^'^

5.79

yv^

Note:

n = 36 per c e l l

Those means with identical superscripts were found to be
significantly different using Duncan's Multiple Range Test

^£ <.05
\

<.01
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7.0
6:8
6.6
Cognitive Anxiety
6.4
6.2
6.0
MEAN

5.8

EMG

5.6

(in/Cv)
Somatic Anxiety

5.4
5.2
5.0
4.8
//

t
Pre

Post
MEASUREMENT OCCASIONS

Figure 1
Effects of Anxiety Groups on Pre to Post
Reduction of EMG During Sessions
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baseline differences between anxiety groups will be discussed in
the next chapter.

The finding remains, however, that cognitive

anxiety subjects reduced their EMG level significantly more than
did somatic anxiety subjects.

Therefore, the null hypothesis was

rejected.
Null Hypothesis 5;

Equivalence of the three treatment condi-

tions in producing changes in EMG during sessions.

Null Hypothesis 5

proposed that the three relaxation training methods would be equivalent in producing changes in EMG during relaxation training sessions.
This null hypothesis was generated by the expectation that the
somatic and cognitive relaxation training groups would be significantly different from the PSI group in the amount of EMG change produced during relaxation training sessions.

A nonsignificant pre vs.

post X treatment conditions interaction would indicate no differences
due to training procedures.
This hypothesis was evaluated by the previously described
four-way analysis of variance.

The results indicated that there

were no significant differences in reduction of EMG during relaxation
training sessions between somatic relaxation training, cognitive
relaxation training, or PSI groups (Mean reductions = .67 yv, .67, yv,
and .56 yv, respectively; MS^ = 1.10), F (2, 66) = .14, £ > .05
(See Table 6).

Thus, the null hypothesis proposing that the three

relaxation training methods would not differ significantly in
producing EMG changes during relaxation sessions could not be
rejected.
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Null Hypothesis 6:

Comparison of the effects of type of relaxa-

tion training on type of anxiety in producing EMG changes through
relaxation training.

Null Hypothesis 6 proposed that the differences

between the somatic and cognitive anxiety subjects in their ability
to change EMG scores through relaxation training would be equivalent
regardless of the relaxation training method used.

This null hypo-

thesis was generated by the expectation that somatic anxiety subjects
would be superior in producing EMG changes in training sessions
through somatic relaxation training, while cognitive anxiety subjects would be superior in producing EMG changes in training sessions
through cognitive relaxation training.

A significant pre vs. post X

anxiety groups X treatment conditions interaction would be necessary
in order to reject the null hypothesis.
This hypothesis was tested by the previously described analysis
of variance in which the pre vs. post X anxiety X treatments interaction was not found to be significant, Y_ (2, 66) = .07, £ >
(See Table 6),

.05

Thus, the null hypothesis could not be rejected

(Mean differences in reduction = .38. yv, .31 yv, and .49 yv for somatic relaxation training, cognitive relaxation training, and PSI,
respectively; MS

= 1.10) (See Tables 5 and 6). Somatic and cognitive

anxiety subjects did not differ significantly in their effects upon
pre vs. post EMG change scores, regardless of whether they had
undergone somatic relaxation training, cognitive relaxation training,
or the PSI procedure.

Apparently, the superiority in reducing EMG

as shown by the cognitive anxiety subjects (Null Hypothesis 4) was
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not peculiar to any one relaxation method used.
Null Hypothesis 7:

Comparison of the effects of sessions on

type of anxiety in producing EMG changes through relaxation training.
Null Hypothesis 7 proposed that the differences between somatic and
cognitive anxiety subjects in their ability to produce changes in
EMG scores through relaxation training would be equivalent regardless of the training session involved.

It was suspected that subjects

would be better able to produce changes in EMG level as the sessions
progressed and that the two anxiety groups might differ significantly
in the progression of such ability.

A significant sessions X pre vs.

post X anxiety groups interaction would cause the null hypothesis to
be rejected.

No significant differences between somatically and

cognitively anxious subjects in their ability to produce changes in
EMG by session were found in the four-way analysis of variance (Mean
difference in reduction scores = .95.'yv, .25,y-v, and -.003.yv for
Sessions 1, 2, and 3, respectively; MS^ = 1 . 4 0 ) , so that the postulated sessions X pre vs. post X anxiety interaction

was not signifi-

cant, £ (2, 132) = 1.56, £ > .05 (See Tables 5 and 6). Therefore,
the null hypothesis was not rejected.

Somatic anxiety subjects

were equivalent to cognitive anxiety subjects in their ability to
produce changes in EMG scores regardless of the session involved.
The lack of significant effects of sessions upon change in
pre vs. post EMG scores was also underscored by the nonsignificant
sessions X pre vs. post interaction, ^ (2, 132) = 1.92, £ > .05
(See Table 6). Thus, subjects across all anxiety groups and
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treatment conditions were equivalent in producing changes in pre
vs. post EMG scores, regardless of the session involved.

Reduction

of EMG did not differ as the sessions progressed.
Null Hypothesis 8:

Comparison of the effects of sessions on

the ability of different methods of relaxation training to produce
EMG changes through relaxation training.

Null Hypothesis 8 proposed

that the differences between the ability of the three relaxation
training methods to produce changes in EMG would be equivalent
regardless of the training session involved.

The null hypothesis

was formulated to test the expectation that the somatic and cognitive
relaxation training groups might become significantly different from
the PSI group in the amount of EMG changes produced as the sessions
progressed.

A significant sessions X pre vs. post X treatment con-

ditions interaction would cause the null hypothesis to be rejected.
No significant differences were found between the ability of
the three relaxation training methods to produce changes in EMG
regardless of session involved, F (4, 132) = .76, £ > .05 (See
Table 6).

Thus, the null hypothesis was not rejected.

FT Analyses
Two finger temperature scores were derived from each of the
three experimental sessions:

the "pre" scores calculated from the

average of the FT scores (noted per minute by the experimenter) for
the last three minutes of the baseline period before relaxation
training was begun and the "post" scores calculated from the average
of the FT scores (noted per minute) in the final three-minute period
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after relaxation training had ended.

It was expected that reduction

of anxiety would be indicated by an increase in FT level (Blanchard
& Epstein, 1978).
Null Hypothesis 1:

Equivalence of baseline FT scores of

somatic versus cognitive anxiety subjects.

Null Hypothesis 1 proposed

that the baseline FT scores for somatic anxiety subjects would be
equivalent to the baseline FT scores for cognitive anxiety subjects.
This null hypothesis was formulated to test the expectation that the
anxiety groups to which subjects were assigned would be relatively
homogeneous with respect to baseline level of anxiety as measured
by FT scores.

A significant main effect for anxiety group would

indicate the two groups varied in regard to baseline FT scores.

Null

Hypothesis 1 was evaluated by a two-way (anxiety groups X treatment
conditions) analysis of variance conducted on the baseline or "pre"
scores taken in the first experimental session before relaxation
training was begun.

The results indicated that the difference between

somatic anxiety (M = 86.41° F) and cognitive anxiety (M = 88.72°' F;
MS^ = 2549.95) (See Tables 8 and 9) groups was not significant,
I (1, 66) = 2.48, £ > .05 (See Table 9).
could not be rejected.

Thus, the null hypothesis

Anxiety groups did not differ in regard to

baseline FT scores.
Null Hypothesis 2;

Equivalence of baseline FT scores for all

subjects assigned to the three relaxation training procedures.

Null

Hypothesis 2 proposed that baseline FT scores of subjects assigned
to the three relaxation training procedures would be equivalent.
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This was formulated to test the random assignment of subjects to
treatment conditions in regard to baseline FT scores.

A nonsignifi-

cant main effect for treatment would be expected in an analysis of
FT baseline scores.
Null Hypothesis 2 was tested by a two-way (anxiety groups X
treatment conditions) analysis of variance performed on the baseline or "pre" FT scores taken in the first experimental session
before relaxation training was begun.

The results indicated that

the mean baseline FT scores for the somatic relaxation training
(M = 85.84" F ) , cognitive relaxation training (M = 88.26'' F ) , and
PSI groups (M = 88.59°' F; MS^ = 2549.95) did not differ significantly, Y_ (2, 66) = 1.40, £ > .05 (See Tables 8 and 9). Therefore,
the null hypothesis could not be rejected.

The training groups did

not differ significantly in regard to baseline finger temperature.
Null Hypothesis 3:

Changes in FT across all subjects and

groups as a result of all treatment conditions.

Null Hypothesis 3

proposed that all subjects taken together would not show changes
in FT as a result of the three forms of relaxation training considered together.

This null hypothesis was formulated to test the

expectation that sessions of the three relaxation training procedures
would produce changes in FT across all subjects and groups.

A non-

significant pre vs. post main effect would indicate that relaxation
training produced no change in FT scores.
This hypothesis was evaluated by a four-way 23.32 Split-Plot
Factorial Analysis of Variance of FT scores in which the variables
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were anxiety groups (somatic, cognitive), treatment conditions
(somatic relaxation training, cognitive relaxation training, PSI)
sessions (1, 2, 3 ) , and pre vs. post, and in which the last two
variables were repeated measures.

A finding of a significant

main effect, i; (1, 66) = 90.04, £ =

.001 (See Table 10) indi-

cated that all subjects across all relaxation training groups
significantly changed FT scores from pre (M = 87.77° F) to post
(M = 85.75° F; MS^ = 4.90) (See Tables 10 and 11). Thus, the null
hypothesis that all subjects would not show changes in FT as a
result of all forms of relaxation training was rejected.
However, contrary to expectation, FT decreased rather than
increased from pre to post occasions.

A discussion of the possible

factors related to the unexpected direction of change of FT will
be presented in Chapter IV.
Null Hypothesis 4:

Equivalence of anxiety groups in changes

in FT produced during sessions of relaxation training.

Null Hypo-

thesis 4 proposed that somatic anxiety subjects would equal cognitive anxiety subjects in the amount of change in FT produced during
sessions of relaxation training.

It was expected that the two anxiety

groups might differ in their ability to change FT during training
sessions.

A nonsignificant pre vs. pose X anxiety groups inter-

action would indicate that the groups did not differ in this respect.
Null Hypothesis 4 was tested by the four-way analysis of
variance previously described under Null Hypothesis 3.

The results

indicated that somatically anxious subjects did not show significantly
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greater change in FT (Mean reduction = -1.99° F) than did cognitively anxious subjects (Mean reduction = -2.05° F; MS
(See Table 11), l_ (1, 66) = .02, £ >
the null hypothesis was not rejected.

= 4.90)

.05 (See Table 10). Therefore,
Somatic anxiety subjects were

equivalent to cognitive anxiety subjects in the amount of change in
FT produced by sessions of relaxation training.
Null Hypothesis 5:

Equiva.lence of the three treatment condi-

tions in producing changes in FT during sessions.

Null Hypothesis 5

proposed that the three relaxation training methods would be equivalent in their ability to produce changes in FT during relaxation
training sessions.

This null hypothesis was formulated to test the

expectation that somatic and cognitive relaxation training groups
would be significantly different from the PSI group in the amount
of FT changes produced during sessions.

A nonsignificant pre vs.

post X treatment interaction would indicate that the three training
methods did not differentially affect the subject's ability to change
FT during sessions.
This hypothesis was tested by the previously described four-way
analysis of variance.

The mean amounts of change in FT scores for

the somatic relaxation training group (M = -2.06° F ) , cognitive
relaxation training group (M = -2.07° F ) , and PSI group (M = -1.93° F:
MS

= 4.90) (See Table 11) were not found to be significantly differ-

ent, p; (2, 66) = .04, £ > .05 (See Table 10).
hypothesis was not rejected.

Therefore, the null

The three relaxation methods were equiv-

alent in their ability to produce changes in FT across all sessions.
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Null Hypothesis 6:

Comparison of the effects of type of relax-

ation training on type of anxiety in producing FT changes chrough
relaxation training.

Null Hypothesis 6 proposed that the differ-

ences between somatic and cognitive anxiety subjects in their ability
to produce changes in FT through relaxation training would be equivalent regardless of the relaxation training method used.

This

null hypothesis was generated by the expectation that somatic
anxiety subjects would be superior in producing changes in FT
through somatic relaxation training, while cognitive anxiety subjects
would be superior in producing changes in FT through cognitive relaxation training.

A significant pre vs. post X anxiety groups X

treatment conditions interaction would be necessary in order to
reject the null hypothesis.
The predicted pre vs. post X anxiety groups X treatments interaction was not found to be significant, Z (2, 66) = .14, £ > .05
(See Table 10). This finding indicated that there was no significant difference between somatic and cognitive anxiety subjects in
their ability to produce changes in FT by different relaxation
training methods (Mean differences in changes for somatic relaxation
training, cognitive relaxation training, and PSI = .36° F, .01° F,
and -.20° F, respectively; MS^ = 4.90) (See Tables 10 and 11).
Therefore, the null hypothesis could not be rejected.

Somatic and

cognitive anxiety subjects did not differ significantly in their
effects upon pre vs. post changes in FT scores regardless of the
type of relaxation training procedure they had undergone.
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Null Hypothesis 7:

Comparison of the effects of sessions on

type of anxiety in producing changes in FT scores through relaxation
training.

Null Hypothesis 7 proposed that the differences between

somatic and cognitive anxiety subjects in their ability to produce
changes in FT scores through relaxation training would be equivalent
regardless of the session of training involved.

This null hypothesis

was generated to test the possibility that one anxiety group might
improve the ability to change FT more than the other group as sessions progressed.

A significant sessions X pre vs. post X anxiety

groups interaction would indicate such a differential change.
Significant differences were found between the ability of
somatic and cognitive subjects to produce pre-post changes in FT
during different sessions (Mean differences in changes = 1.18° F,
-.37" F and -.64" F for Sessions 1, 2, and 3, respectively; MS^ =
2.83) (See Table 11), F_ (2, 132) = 3.06, £ = .05 (See Table 10).
The overall significant three-way interaction indicated that each
anxiety group changed FT at different rates during different sessions (See Figures 2 and 3).
To isolate the sources of significance of this interaction,
Duncan's Multiple Range tests (Carmer & Swanson, 1973; Kirk, 1968)
were conducted on all relevant means of the three-way interaction
(See Table 12). All comparisons between pre and post means within
one anxiety group in one session were significant at £ < .05 or
£ < .01, while comparisons between anxiety groups or between two
sessions (between two "pre" occasion means or two "post" occasion

138

Somatic Anxiety

89.0
88.5

Cognitive Anxiety
Session 1

L

88.0
87.5
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MEAN
FT
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MEASUREMENT OCCASIONS

Figure 2
Effects of Anxiety Groups on Pre to Post
Changes in FT Scores by Session
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3.0
Cognitive Anxiety

2.8
2.6
2.4
MEAN
2.2
FT
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(in °F)

1.8
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Somatic
~ Anxiety

1.4

SESSIONS

Figure 3
Effects of Anxiety Groups on
FT Change Scores Over Sessions

140

Table 12
Multiple Comparisons of Means of FT (in °F) Scores of
Somatic/Cognitive Anxiety Groups Across Pre vs. Post and Sessions
Anxiety Groups
Somatic
Cognitive
Session
1
1
2
2
3
3

pre
post
pre
post
pre
post

Note:
^

88.71^
85.86^
88.08^
86.52^'
87.58g
85.832

Means with superscripts in common are significantly different
(Duncan's test).

< .05

b£ < .01
^£ < .01
^£ < .01
^

86.41^
84.74^^
87.93^
86.02^
87.94^
85.55^

< .05

f£ < .01
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means) were not significant.

The latter finding regarding session

means indicated that absolute level of FT did not vary significantly
from session to session.
Taking these results into account and looking at Figures 2
and 3,

a pattern of the interaction emerged.

The cognitive anxiety

group had the largest pre to post drop in FT in Session 1 (£ < .01),
then decreased FT at a slower rate in Session 2 (£ < .05), and decreased somewhat more rapidly in Session 3 (£'< .01).

The.somatic

anxiety group, on the other hand, had its smallest pre to post drop
in FT in Session 1 (£ < .05), with larger pre-post FT decreases in
Sessions 2 and 3 (£ < .01).

The large (but not significant) begin-

ning difference between the cognitive and somatic anxiety groups
reflects the original baseline differences (£ = .12; See Tables 8 and
9).

Basically, the source of significance of this interaction appears

to be the differential drops in FT by the two anxiety groups in the
first session.

Cognitive anxiety subjects dropped FT to a greater

extent than did the somatic anxiety subjects in Session 1.
The lack of significant post hoc comparisons (excepc for between
pre-post means) performed on the significant three-way interaction
can be explained by using the W

statistic to calculate the propor-

tion of the variance accounted for by each experimental effect
(Keppel, 1973; Kirk, 1968).

The sessions X pre vs. post X anxiety

interaction accounted for only .1% of the repeated measures
variance, while the pre vs. post main effect accounted for 4.06%
of that variance.

The overwhelming portion of the repeated measures

variance of FT scores was accounted for by the sessions error term—
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84%—indicating that the FT scores of subjects within groups (as
well as scores of single subjects) tended to vary tremendously from
session to session.

Inspection of the raw data also bears this out.

Thus, the null hypothesis indicating that cognitive and somatic
anxiety subjects would not change FT differentially at different
sessions was rejected.

However, again contrary to expectation, FT

decreased rather than increased.

The unexpected direction of

change will be discussed in Chapter IV.
The findings under Null Hypothesis 4 indicated that the anxiety
groups did not manifest differences in pre to post changes across
all sessions.

The present findings under Null Hypothesis 7, however,

indicate that the somatic and cognitive anxiety subjects did manifest
differential FT changes at different sessions, especially in Session 1,
Null Hypothesis 8;

Comparison of the effects of sessions on the

ability of different methods of relaxation training to produce FT
changes through relaxation training.

Null Hypothesis 8 proposed that

the differences between the ability of the three relaxation training
methods to produce changes in FT would be equivalent regardless of
the training session involved.

The null hypothesis was formulated to

test the expectation that the somatic and cognitive relaxation
training groups might become significantly different from the PSI
group in the amount of FT changes produced as the sessions progressed.
This expectation would be evaluated by the sessions X pre vs. post X
treatments interaction of the four-way analysis of variance.
The expected interaction was found to be significant, £ (4, 132)
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4.55, £ = .002 (See Table 10), indicating that each relaxation
training group changed FT differentially from pre to post at
different sessions (See Figures 4, 5, and 6).
To isolate the sources of significance of this interaction,
Duncan's tests were used to conduct comparisons on relevant means
(See Table 13). All comparisons between pre and post means within
one anxiety group in one session were significant at £ < .05 or
£ < .01. No between-session comparisons (one "pre" occasion mean
with another "pre" occasion mean or one "post" occasion mean with
another "post" occasion mean, within one anxiety group) were
significant.

This indicates that the absolute level of FT did not

vary significantly from session to session.

Only one comparison

between relaxation training treatment groups proved to be significant:

the mean "post" FT score for the somatic relaxation training

group was significantly lower than the mean "post" FT score for the
PSI group in Session 1, £ < .05 (See Table 13 and Figure 6). This
difference can be accounted for by comparing the smallest drop in
FT for the PSI group in Session 1 with the largest drop in FT for
the somatic relaxation training group in Session 1.
Taking these results into account and looking at Figures 4, D,
and 6, a pattern of the interaction emerged.

The somatic relaxation

training group had two large pre-post drops in FT (£ < .01) in Sessions
1 and 2, with its smallest pre-post drop (£'< .05) in Session 3. The
cognitive relaxation training group had similar pre-post decreases in
FT for all sessions (£ < .01) with Session 1 having a slightly larger
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Figure 5
Effects of Treatment Groups on
FT Change Scores Over Sessions
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Table 13
Multiple Comparisons of Means of FT (in °F) Scores of
Somatic RT/Cognitive RT/PSI Treatment Conditions
Across Pre vs. Post and Sessions

Treatment Conditions
Somatic RT
Cognitive RT

PSI

Session
1
1
2
2
3
3

pre
post
pre
post
pre
post

85.84^
82.97^'^
87.71^

85.555
86.13^
84.97"^

88.26^
85.55^
87.54^
85.84^
88.97§
87.18^

88.59^
87.38^'^
88.76^
87.42^
88.17J
84.91^

Note: Means with superscripts in common are significantly different
(Duncan's test)
^p < .05

fp < .01

^p < .01

gp < .01

^p < .01

^p < .05

^£ < .05

^2 < .05

^P'< .01

Jp < .01
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decrease.

PSI had smaller, similar, pre-post decreases in FT

(£ < .05) for Sessions 1 and 2, with its largest pre-post FT drop
in Session 3 (£ < .01).

To summarize, in Session 1, PSI had its

smallest drop in FT, while somatic relaxation training had its
largest drop in FT.

At the end of Session 1, the mean PSI finger

temperature was significantly higher than the mean FT for the
somatic relaxation training group.

By Session 3, however, the

somatic relaxation training group had its smallest FT decrease,
while the PSI group had its largest FT decrease.
Again, the lack of finding a greater number of significant
post hoc comparisons on the significant three-way interaction
was due to the very low proportion of repeated-measures variance
accounted for by the sessions X pre vs. post X treatment conditions
interaction (.3%), as well as by the moderate proportion of variance
accounted for by the pre vs. post effect (4.06%), and the extremely
large proportion of variance accounted for by the sessions effect
error term (84%).
Thus, the null hypothesis indicating that the three relaxation
training methods would not change FT scores differentially at different sessions was rejected.

The three relaxation training groups

did not manifest differential pre to post changes across all^ sessions (Null Hypothesis 5 ) , but they did show differences in changes
at particular sessions.

The pre-post changes were decreases rather

than the expected increases, however.
Chapter IV.

This will be discussed in
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FT analysis with Session 3 only.

A separate three-way (pre vs.

post X anxiety groups X treatment conditions) Split-Plot Factorial
Analysis of Variance with one repeated measure (pre vs. post) was
performed on FT scores from the final experimental session only, to
amplify the results of the findings under Null Hypotheses 7 and 8
by looking at the most potent location of the effect of sessions.
Session 3 was important because in that session, the subjects had
the most experience and training.

That session was, therefore, most

similar to a clinical situation in which a patient would have had
many hours of relaxation training at home and in the clinic.
Results of this analysis indicated a significant pre vs. post
main effect for change in FT scores across all groups, F_ (1, 66) =
55.82, £ = .001 and a significant pre vs. post X treatments interaction, Y_ (2, 66) = 5.02, £ = .009 (See Table 14).

Looking at

Figure 3c for Session 3 only, the interaction indicates that in the
final session of relaxation training, the PSI group decreased FT
at a significantly greater rate than did the somatic and cognitive
relaxation training groups.

Thus, the expectation that as the

sessions progressed, the somatic and cognitive relaxation training
groups would be significantly different from the PSI group in the
amount of FT changes produced was supported.

The PSI group decreased

FT to a significantly greater extent than did the somatic and cognitive relaxation training groups in Session 3.

Again, the issue of

decrease of FT found in these analyses and how this is to be interpreted will be discussed in Chapter IV.
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STAI Analyses
Two STAI scores were derived from each of the three experimental
training sessions:

the "pre" score, which was the summation of the

values of the statements endorsed on the STAI by the subject before
relaxation training was begun, and the "post" score, which was the
summation of the values of the statements endorsed on the STAI by
the subject after relaxation training had ended.
subtracted from pre scores.

Post scores were

It was expected that reduction in anxiety

would be indicated by a decrease in STAI scores (Spielberger et al.,
1970).
Null Hypothesis 1:

Equivalence of baseline STAI scores of

somatic versus cognitive anxiety subjects.

Null Hypothesis 1 proposed

that the baseline STAI scores for somatic anxiety subjects would be
equivalent to the baseline STAI scores for cognitive anxiety subjects.
This hypothesis was formulated to test the expectation that the
anxiety groups to which the subjects were assigned would be relatively
homogeneous with respect to baseline level of anxiety as measured by
the STAI.

Thus, a nonsignificant main effect for anxiety groups was

predicted within an analysis of baseline STAI scores.
The null hypothesis was evaluated by a two-way (anxiety groups
X treatment conditions) analysis of variance performed on the baseline
or "pre" STAI scores taken in the first session before relaxation
training was begun.

The results indicated that there was no signifi-

cant difference between baseline STAI scores of the somatic anxiety
group (M = 39.28) and the cognitive anxiety group (M = 41.08;
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MS

= 4709.08), ¥_ (1, 66) = .81, £ > .05 (See Tables 15 and 16).

Thus, the null hypothesis was not rejected.

Anxiety groups did

not differ on baseline anxiety as measured by the STAI.
Null Hypothesis 2:

Equivalence of baseline scores on the STAI

for all subjects assigned to the three relaxation training procedures.
Null Hypothesis 2 proposed that baseline STAI scores of subjects
assigned to the three relaxation training procedures would be equivalent.

This hypothesis was formulated to test the expectation that

random assignment of subjects to treatment conditions would produce
training groups whose baseline scores were not significantly different.

A significant main effect for treatment condition would cause

the null hypothesis to be rejected.
Null Hypothesis 2 was tested by a two-way (anxiety groups X
treatment conditions) analysis of variance performed on the baseline
or "pre" STAI scores taken in the first experimental session before
relaxation training was begun.

The results indicated that the mean

somatic relaxation training baseline score (M = 38.79) was not
significantly different from the mean cognitive relaxation training
baseline score (M = 41.88) or the mean PSI baseline score (M = 40.21;
MS^ = 4709.08), F (2, 66) = .03, £ >

.05 (See Tables 15 and 16).

Therefore, the null hypothesis was not rejected.

Treatment groups

were not significantly different in regard to baseline STAI scores.
Null Hypothesis 3:

Changes in STAI scores across all groups

and subjects as a result of all treatment conditions.

Null Hypothe-

sis 3 proposed that all subjects taken together would not show
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changes in STAI scores as a result of the three forms of relaxatic
.on
training considered together.

This null hypothesis was formulated

to test the expectation that sessions of the three relaxation
training procedures would produce changes in STAI scores across
all subjects and groups.

A significant pre vs. post main effect

would cause the null hypothesis to be rejected.
This hypothesis was evaluated by a four-way 23.32 Split-Plot
Factorial Analysis of Variance in which the variables were anxiety
groups (somatic, cognitive), treatment conditions (somatic relaxation
training, cognitive relaxation training, PSI), sessions (1, 2, 3),
and pre vs. post, and in which the last two variables were repeated
measures.

The significant main effect for pre vs. post within this

analysis indicated that subjects across all relaxation groups significantly changed (reduced) STAI scores from pre (M = 39.27) to post
(M = 30.82; MS^ = 44.19) occasions (See Table 17 and Figure 7) across
all sessions and across all relaxation training groups, £ (1, 66) =
174.28, £ = .001 (See Table 18). Thus, the null hypothesis was
rejected.

During various kinds of relaxation training, anxiety as

measured by the STAI was reduced.
Null Hypothesis 4:

Equivalence of anxiety groups in changes in

STAI scores produced during sessions of relaxation training.

Null

Hypothesis 4 proposed that somatic anxiety subjects would equal
cognitive anxiety subjects in the amount of change in STAI scores
produced during sessions of relaxation training.

This hypothesis

was formulated to test the effect that type of anxiety subject might
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have upon ability to change STAI scores during a session of
relaxation training.

A significant pre vs. post X anxiety

interaction would cause the null hypothesis to be rejected.
Null Hypothesis 4 was tested by the four-way analysis of
variance described previously under Null Hypothesis 3.

Somati-

cally anxious subjects did not show a significantly larger change
in STAI scores (Mean reduction = 8.44) than cognitively anxious
subjects (Mean reduction = 8.45), F^ (1, 66) = .001, £ > .05 (See
Tables 17 and 18). Therefore, the null hypothesis was not rejected.
Somatic anxiety subjects were equivalent to cognitive anxiety subjects in the amount of change of STAI scores produced during sessions
of relaxation training.
Null Hypothesis 5:

Equivalence of the three treatment condi-

tions in producing changes in STAI scores during sessions.

Null

Hypothesis 5 proposed that the three relaxation training methods
would be equivalent in their ability to produce changes in STAI
scores during relaxation training sessions.

This null hypothesis

was generated by the expectation that the somatic and cognitive
relaxation training groups would be significantly different from the
PSI group in the amount of change in STAI scores produced during
relaxation training sessions.

A nonsignificant pre vs. post X

treatment conditions interaction would indicate no differences due
to training procedures.
This hypothesis was tested by the previously described analysis
of variance.

The mean amounts of reduction of STAI scores of the
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Figure 4
Mean Pre to Post Reduction of
STAI Scores Across All Groups and Subjects
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somatic relaxation training (M = 10.25), cognitive relaxation
training (M = 8.39), and PSI groups (M = 6.69; MS

= 44.19) (See

Tables 17, 18, and 19) were not significantly different at the
£ <.05 level.

However, the results indicated a trend toward dif-

ferences in the ability of the three relaxation training procedures
to produce changes in STAI scores during relaxation training sessions, 2 (2, 66) = 2.58, £ = .084 (£ = .076 when the analysis was
performed collapsed across anxiety groups) (See Tables 18 and 19;
Figure 8). The null hypothesis was not rejected, but there was a
tendency for the somatic relaxation training to manifest the
largest decreases in anxiety as measured by the STAI, followed by
the cognitive relaxation training subjects, and then the PSI subjects (See Table 19 and Figure 8).
Null Hypothesis 6:

Comparison of the effects of type of relax-

ation training on type of anxiety in producing STAI score changes
through relaxation training.

Null Hypothesis 6 proposed that the

differences between somatic and cognitive anxiety subjects in their
ability to produce changes in STAI scores through relaxation training would be equivalent regardless of the relaxation training method
used.

This null hypothesis was formulated to test the expectation

that somatic anxiety subjects would be superior in producing changes
in STAI scores through somatic relaxation training, while cognitive
anxiety subjects would be superior in producing changes in STAI
scores through cognitive relaxation training.

A significant pre

vs. post X anxiety groups X treatment conditions interaction
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Table 19
The Effects of Treatment Condition on
Mean STAI Scores at Pre and Post Periods

TREATMENTS
Somatic RT
OCCASIONS

Cognitive RT

PSI

Pre

39.85

38.67

39.28

Post

29.60

30.28

32.58
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Figure 8
Effects of Treatment Groups on
Pre to Post Reduction of STAI Scores
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would be necessary in order to reject the null hypothesis.
The expected pre vs. post X anxiety groups X treatment conditions interaction within the four-way analysis of variance was not
found to be significant, F (2, 66) = .27, £ > .05 (See Table 18).
This finding indicated that there was no significant difference
between somatic and cognitive anxiety subjects in their ability to
reduce STAI scores within the different relaxation training methods
(Mean differences in reductions for somatic relaxation training,
cognitive relaxation training, and PSI were 1.33, -.72 and -.56,
respectively; MS^ = 44.19) (See Table 17). Therefore, the null
hypothesis was not rejected.

Somatic and cognitive anxiety subjects

did not differ significantly in their effects upon pre-post changes
in STAI scores, regardless of the type of relaxation training procedure they had undergone.

In addition, the trend toward superiority

of the somatic relaxation training group in reducing STAI scores in a
given session (Null Hypothesis 5) was not limited to any one anxiety
group.
Null Hypothesis 7:

Comparison of the effects of sessions on

t3^e of anxiety in producing changes in STAI scores through relaxation training.

Null Hypothesis 7 proposed that the differences

between somatic and cognitive anxiety subjects in their ability to
produce changes in STAI scores through relaxation training would be
equivalent regardless of the training session involved.

It was

suspected that subjects would be better able to produce changes in
STAI scores as the sessions progressed

and that the two anxiety
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groups might differ significantly in the progression of such ability.
A significant sessions X pre vs. post X anxiety groups interaction
would cause the null hypothesis to be rejected.
No significant differences between somatically and cognitively
anxious subjects in their ability to produce STAI score reductions
by training sessions were found in the four-way analysis of variance
(Mean difference in reduction scores = -.444, -1.94, and 2.44, for
Sessions 1, 2, and 3, respectively; MS^ = 21.44) (See Tables 17 and
18).

The expected sessions X pre vs. post X anxiety interaction

was not significant, ¥_ (2, 132) = 2.09, £ > .05 (See Table 18).
Therefore, the null hypothesis was not rejected.

Somatic and cogni-

tive anxiety subjects were not significantly different in their
ability to produce changes in STAI scores regardless of the training
session involved.
The lack of significant effects of sessions upon change in pre
vs. post STAI scores was also underscored by the nonsignificant
sessions X pre vs. post interaction, 2 (2, 132) = .50, £ > .05
(See Table 18). Thus, subjects across all anxiety groups and
treatments conditions were equivalent in producing changes in pre
vs. post STAI scores, regardless of the session involved.

Reduction

of anxiety, as measured by the STAI, did not differ as the sessions
progressed.
Null Hypothesis 8:

Comparison of the effects of sessions on

the ability of different methods of relaxation training to produce
changes in STAI scores through relaxation training.

Null
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Hypothesis 8 proposed that the differences between the ability of
the three relaxation training methods to produce changes in STAI
scores would be equivalent regardless of the session of training
involved.

This null hypothesis was formulated to test the expecta-

tion that the somatic and cognitive relaxation training groups
might become significantly different from the PSI group in the
amount of changes in STAI scores produced as the sessions progressed.
A significant sessions X pre vs. post X treatment conditions interaction would be necessary in order to reject the null hypothesis.
No significant differences were found in the four-way analysis
of variance between the ability of the three relaxation training
methods to produce changes in STAI scores regardless of the session
involved, F_ (4, 132) = .43, £ > .05 (See Table 18). Therefore, the
null hypothesis was not rejected.

Furthermore, these results suggest

that the trend toward superiority in reducing STAI scores manifested
by the somatic relaxation training group was not limited to any one
session in particular.
Supplemental Analyses
In order to take a more in-depth look at the predictive, construct, and discriminative validity of the anxiety inventories used
to select the cognitive and somatic anxiety groups of subjects, intercorrelations were computed between the subject scores on the somatic
and cognitive scales of the two selection anxiety inventories—the
FEMAS and CSAQ—and the baseline scores of each of the dependent
measures—EMG, FT, and the STAI (See Table 20). Three main hypotheses
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were advanced regarding the results.
Hypothesis A:

Correlations Between the Inventories

Hypothesis A proposed that the somatic scales of the FEMAS and
the CSAQ would be significantly correlated and that the cognitive
scales of the FEMAS and the CSAQ would be significantly correlated.
This was a test of the degree of correlation manifested by the two
inventories, of the construct validity of somatic and cognitive
anxiety, and of the utility of using both FEMAS and CSAQ together
as one selection instrument to separate out cognitive versus somatic
anxiety subjects.

The results indicated the somatic scales of the

FEMAS and CSAQ correlated significantly at £ = .5787, £ = .001,
and the cognitive scales of the two inventories correlated significantly at £ = .5275, £ = .001 (See Table 20). These were the highest
correlations found within the correlation matrix.
was supported.

Thus, Hypothesis A

The concepts of somatic and cognitive anxiety were

shown to have construct validity.

The utility of using the two instru-

ments together, however, will be discussed later.
Hypothesis B:

Correlations Within the Inventories

Hypothesis B proposed that the somatic and cognitive portions of
each selection inventory would be correlated at less than or equal
to the correlation coefficient reported by Schwartz et al. (1978) for
the CSAQ, £ = .42. This was a test of how well each inventory performed in separating out somatic versus cognitive components, that
is, discriminative validity.

The results indicated the correlation

between the two scales for the FEMAS was £ = .3712, £ = .001, and
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the correlation between the two scales for the CSAQ was r = .344
£ = .002.

Thus, Hypothesis B was supported.

The somatic and

cognitive portions of each inventory were not highly correlated.
Hypothesis C:

Predictive Validity of the Selection Inventories

Hypothesis C proposed that 1) the somatic scales of the FEMAS
and the CSAQ would each correlate significantly with the baseline
(somatic) scores on EMG and FT and 2) that the cognitive scales of
the FEMAS and CSAQ would each correlate significantly with the
baseline (cognitive) score on the STAI.

This was a test of how well

the somatic and cognitive symptoms of anxiety endorsed on the selection inventories would predict actual performance on somatic and
cognitive measures, using baseline measures as a measure of trait
anxiety (level of anxiety before relaxation training changes it).
Both selection inventories were worded to elicit responses to how the
subject "generally" felt when anxious.
The results indicated that the cognitive scales of the FEMAS
and the CSAQ correlated significantly but slightly with the baseline
scores on the STAI, r_ = .2373, £ = .022, and £ = .2105, £ = .038.
The somatic portions of the FEMAS and the CSAQ did not correlate
significantly with the baseline measures of EMG and FT.

In addition,

baseline FT correlated with baseline EMG only slightly, £ = .2071,
£ = .04, and baseline STAI did not correlate significantly with
baseline EMG or FT.

The results indicated that Hypothesis C2 was

supported, while Hypothesis CI was not supported.

The cognitive

scales of the selection inventories had modest correlations with
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baseline scores on the STAI, while the somatic scales of the selection inventories did not correlate with baseline somatic measures.

CHAPTER IV
DISCUSSION
In the final chapter, the analysis and discussion of the results
of this study will be initiated by a discussion of the results of the
preliminary analysis.

Second, the major experimental findings related

to the general null hypotheses formulated will be analyzed and discussed in terms of all three dependent variables.

Next, the findings

related to the supplementary analyses will be analyzed and discussed,
followed by a brief presentation of the theoretical issues raised by
the present study.

Finally, the limitations of this study, direc-

tions for future research, and a summary and conclusions drawn from
the present study will be presented.
Analyses of the Results
Preliminary Analysis
It had been hypothesized that the PSI (control) relaxation
training procedure would be perceived by the subjects as equivalent
in credibility to the other two standard relaxation training techniques: somatic relaxation training (progressive relaxation) and
cognitive relaxation training (guided imagery).

Such equivalence

would be necessary in order to judge the PSI procedure as an effective control in terms of subject expectations.

Analysis of each

relaxation training group's mean scores on the relevant question
on the Credibility and Procedure Questionnaire (CPQ) indicated that
PSI was seen to be as credible as somatic relaxation training, but
169
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significantly less credible than cognitive relaxation training
(See Tables 1 and 2).
The finding that PSI was seen as significantly less credible
than the cognitive relaxation training procedure (and cognitive
relaxation training as more credible than somatic relaxation
training) could be accounted for in several ways.

First, as

Borkovec (1973, 1976) indicates, a procedure which deals with
cognitions (e.g., guided imagery) rather than physiology may be
more susceptible to demand or expectancy effects, thus making it
more likely that the cognitive relaxation training procedure was
seen as potentially most credible.

Second, a questionnaire such

as the CPQ is a self-report measure, and self-report measures are
more likely to be influenced by cognitive manipulations such as
the instructions in guided imagery because they belong to the same
response mode (Borkovec, 1973, 1976; Cone, 1979; Hodgson & Rachman,
1974).

In addition, the difference in credibility was derived from

a measure that was given in the first session only.

Furthermore,

PSI was found to be equivalent in credibility to one of the standard relaxation training procedures, somatic relaxation training.
If the superior credibility of cognitive relaxation training
after the first experimental session is discounted due to probable
demand and expectancy effects and the likelihood of higher correlations within similar response modes, then the credibility of the
PSI procedure can be seen as equal to that of both standard procedures.

In any case, PSI proved to be an effective experimental
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manipulation, that is, a placebo procedure which was viewed to be
as potent as a standard relaxation training procedure.
A further factor may also account for the equivalence in
credibility between the PSI and somatic relaxation training procedures.

That is, PSI can actually be considered a somatic relaxation

training procedure, in that the subject was instructed to sit
quietly, thereby decreasing her bodily movements and increasing
the probability of lowered muscular tonus.
Analyses of the Major Hypotheses
Each major experimental hypothesis will be discussed separately,
but in terms of all three dependent measures taken—EMG, FT, and the
STAI—in order to form a composite, multiple-system picture of the
response patterns of the experimental groups.
Null H3rpothesis 1:

Equivalence of baseline scores of somatic

versus cognitive anxiety subjects.

The null hypothesis predicted

that baseline scores of the dependent measures taken on somatic versus
cognitive subjects would be equivalent.

Results of the present study

indicated that the null hypothesis was not rejected for baseline
measures of FT and the STAI.

For these dependent measures, no signi-

ficant differences between somatic and cognitive anxiety subjects
were found.
However, cognitively anxious subjects were found to manifest
a significantly higher level of baseline anxiety as measured by EMG
than somatically anxious subjects.

Thus, the null hypothesis was

rejected for EMG level (See Tables 3 and 4).

The unexpected finding
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that the EMG measure discriminated between the somatic and cognitive
anxiety groups

provided some evidence for the discriminative valid-

ity of the paper and pencil measures, the FEMAS and CSAQ.

However,

the differences between the two anxiety groups on baseline EMG
were in the direction opposite to that which the constructs of
somatic and cognitive anxiety would have predicted.

The issue of

whether the somatic subjects reduced anxiety more on somatic measures (as would be expected) while cognitive subjects reduced
anxiety more on the cognitive measures will be discussed under Null
Hypotheses 4 and 8.
In any case, frontalis EMG may be an especially good indicator
of cognitive anxiety.

Schwartz, Fair, Salt, Mandel, and Klerman

(1976) performed a study in which they related facial expressions
of basic emotions to patterns of electrical changes in the facial
musculature.

When subjects were instructed to generate sad imagery,

EMG increased in both the frontalis and corrugator (above the eye)
muscles.

Perhaps cognitive anxiety would manifest a similar muscular

patterning involving the frontalis muscle, thus contributing to the
findings of higher frontalis muscle tension in the cognitively
anxious subjects.
Given the finding that cognitively anxious subjects were higher
in baseline EMG than somatically anxious subjects, questionnaire
items relating to cognitive symptoms of anxiety might be more
powerful than somatic items in predicting which subjects would
show the greatest degree of muscular tension.
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Null Hypothesis 2;

Equivalence of baseline scores for all

subjects assigned to the three relaxation training procedures.

It

was hypothesized that the baseline scores of all dependent measures
of subjects assigned to the three relaxation training groups would
be equivalent.

The data indicated that the null hypothesis was

not rejected:

for all dependent measures, there were no signifi-

cant differences between the baseline measures of the relaxation
training groups.

This supports the assumption that subjects were

randomly assigned to treatment conditions.
Null Hypothesis 3:

Change in scores of dependent measures as

a result of all treatment conditions.

The null hypothesis indicated

that all subjects taken together would not show within-session
changes in scores of dependent measures when all three forms of
relaxation training were considered together.

This hypothesis was

rejected, as the data show large, highly significant pre to post
changes for each dependent measure.

For results on EMG and the

STAI these changes were in the expected direction of decrease of
scores, which indicated greater relaxation or reduction of anxiety.
For FT, however, the changes were also in the direction of
decrease of scores, but opposite to the expected direction of
change which would indicate increased relaxation or decreased
anxiety as postulated in the literature (Blanchard & Epstein, 1978).
Recent studies regarding finger temperature, however, suggest that
the mechanisms behind this physiological response are not as simple
as previously believed.

For example, several researchers (e.g.,
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King & Montgomery, 1980, 1981; Lynch, Schuri, & D'Anna, 1976) postulated that increase in peripheral temperature may be caused by
somatic mediation such as muscular tension rather than by the hypothesized central mediation of vasodilation.

In fact, the pattern

of results related to FT Null Hypotheses 7 and 8 indicated that the
relationship between finger temperature and relaxation, anxiety
reduction, and arousal may be more complex than previously hypothesized.

This relationship will be discussed in detail under

the analysis of Null Hypothesis 8.
Thus, in regard to EMG and STAI scores, anxiety was unequivocally reduced from beginning to end of training sessions for all
subjects by all relaxation training procedures.

The question of the

relative effectiveness of the three procedures will be discussed
in detail under the findings of Null Hypotheses 5 and 8.

In

these findings FT and STAI scores changed differentially with
different relaxation training procedures.
The explanation for EMG scores decreasing equivalently across
the standard relaxation training groups as well as the PSI placebo
group is that PSI~i.e., sitting quietly—is a bona fide relaxation
method.

Smith (1978) found it to be equivalent, when controlled

for expectancy, to a procedure modeled on Transcendental Meditation on several self-report measures taken six months after continued practice.

Perhaps PSI produced results equivalent to the

other relaxation techniques on the somatic measure of EMG because
it is, in fact, a somatic technique:

one which decreases bodily
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movements and thereby, increases the probability of lowered muscular
tonus.
Null Hypothesis 4;

Equivalence of anxiety groups in changes in

dependent measures produced during sessions of relaxation training.
The null hypothesis predicted that somatic anxiety subjects would
equal cognitive anxiety subjects in the amount of change in dependent
measures produced during sessions of relaxation training.

The rejec-

tion of this hypothesis could not be made on the basis of STAI or FT
data.

However, cognitive anxiety subjects

showed a significantly

greater reduction of anxiety as measured by EMG than did somatic
anxiety subjects during relaxation training sessions.

The cognitive

subjects also had a significantly higher level of muscular tension
before relaxation training sessions than did somatic anxiety subjects
(See Table 7 and Figure 1 ) .
Anxiety groups did not change FT differentially for _an sessions
of relaxation training, but they did change FT differentially at
different sessions (See Null Hypothesis 7).
The lack of significant differences among anxiety groups regarding change in STAI scores can be accounted for by expectancy and
demand effects as reviewed in Chapter I (Borkovec, 1973, 1976).

Cog-

nitive, self-report measures such as the STAI are much more influenced by (cognitive) factors such as demand and expectancy than
are physiological measures, which are much more affected by physiological cues.

Thus, the demand factor of having filled out two

anxiety symptom questionnaires and then having been chosen to
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participate in a relaxation training experiment, plus the expectancy
factor that the experimental training would cause a decrement in
anxiety, might have contributed equally to self-attributions of
anxiety and anxiety reduction (e.g., "I am in an experiment to
reduce anxiety:

I must be anxious" and "Relaxation training is

supposed to reduce anxiety:

I must feel less anxious") which

could have eliminated possible differences between anxiety groups on
a self-report measure such as the STAI.
In addition, all subjects chosen to participate in the study,
whether ranked as cognitively or somatically anxious, were among
those potential subjects who were in the upper 50th percentile
regarding the total number of anxiety symptoms endorsed.

Thus, both

somatic and cognitive anxiety groups scored higher than average in
self-reported anxiety symptoms.

Although the STAI is sensitive to

decrements in anxiety, there is no reason to suspect it would discriminate between the two "high'^-anxiety groups.
One possible explanation for the positive EMG finding is that
cognitive anxiety subjects began with higher baseline levels of EMG
so that they had a greater distance to decline.

If cognitive and

somatic anxiety subjects had been paired for EMG baseline scores,
then cognitive anxiety subjects' reduction of EMG might not have
been superior to that of the somatic anxiety subjects.

Yet it is

possible that cognitive anxiety subjects still could have shown
that same superiority.

Regardless, the fact remains that when

selected without reference to baseline, the cognitive anxiety
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subjects in this study were superior to somatic anxietv subjects in
reducing their muscular tension level. .
Extrapolating from this finding to a clinical setting, cognitive
anxiety patients could be expected to do better in reduction of EMG
through means such as biofeedback, progressive relaxation, guided
imagery, and hypnosis.

It is interesting to speculate even further,

that is, that cognitively anxious patients might reduce anxiety
(here represented by EMG level) more significantly in psychotherapy
than somatically anxious patients.

Again, it may be that cognitively

anxious people have a higher level of anxiety as measured by EMG
level, thus having more anxiety to reduce.

On the other hand, there

may be a true difference between the capacity of one group over
another regarding the ability to reduce anxiety as measured by EMG.
Individual items that tap cognitive anxiety in a questionnaire
should be more powerful in predicting who would do well in reducing
EMG (and perhaps, overall anxiety) by some form of relaxation training than would items related to somatic anxiety.

These items would

be good predictors, since differential within-session reduction of
EMG, like differential baseline EMG, gives discriminative validity
to the concepts of somatic anxiety versus cognitive anxiety, as
measured by paper and pencil instruments.
Given the emphasis in the present study on matching treatment
mode to anxiety type, it seems logical to expect that somatic anxiety
subjects would be more effective in reducing somatic measures such
as EMG and FT, while cognitive anxiety subjects would be more
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effective in reducing cognitive measures such as the STAI.

Yet the

results related to Null Hypothesis 4 indicate a trend in the opposite direction, in that cognitive anxiety subjects were more effective in reducing a somatic measure, EMG.

This can be explained,

however, as follows.
Cognitive anxiety subjects were selected from the pool of
highly-anxious potential subjects on the basis of the relative amount
of cognitive items to somatic items reported.

Those whose scores

were most heavily weighted toward the cognitive side were chosen to
be cognitive anxiety subjects.

It can be argued that such a proportion

of cognitive to somatic symptoms reported reflects the fact that cognitively anxious subjects are less able to control their cognitive
system, hence they reported more cognitive symptoms of anxiety.
Similarly, reporting less somatic symptoms would indicate that cognitively anxious subjects are better able to control their somatic
system.

Hence, it is not surprising that cognitive anxiety subjects

were more effective than somatic anxiety subjects in reducing their
EMG during relaxation training sessions.

The underlying principle

in this argument is that relative type of anxiety reported reflects
the response system over which the subject has weakest control.
Null Hypothesis 5:

Equivalence of the three treatment conditions

in producing change in dependent measures during sessions.

Null Hypo-

thesis 5 predicted that the three relaxation training methods would
be equivalent in producing changes in the dependent measures during
relaxation training sessions.

No significant differences in changes
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produced by treatment conditions were found for EMG or STAI scores.
Relaxation training groups also did not change FT scores differentially across all sessions, thereby failing to reject Null Hypothesis 5.
Although nonsignificant (£ < .08), there was a trend for somatic
relaxation training subjects to decrease anxiety as measured by the
STAI at a greater rate than cognitive relaxation training subjects
or PSI subjects (See Table 19 and Figure 8). Thus, the somatic relaxation training group was most effective in reducing anxiety within
sessions as measured by the self-report measure, the STAI.

This

finding is interesting in that it conflicts with the first-session
self-report (CPQ) finding that the cognitive relaxation training
procedure was seen as more credible.

The discrepancy adds support

to the contention that the first-session finding was influenced by
expectancy or demand effects.
The lack of significant differences in pre to post changes of
EMG scores between the standard relaxation training groups and PSI,
again, can be accounted for as discussed under Null Hypothesis 3.
PSI can be seen as equivalent to somatic relaxation training because
it is a somatic relaxation procedure:

sitting still.

It has been

proved to be a viable procedure for some subjects when expectancy
is controlled for.
If the process of merely sitting still is equivalent in its
effects to more complicated relaxation procedures, however, then
why bother with relaxation training procedures at all?

To restate
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the question, why weren't the standard relaxation training procedures
in this study shown to be significantly more effective than PSI in
producing decreases in anxiety?
tations of the study:

One reason may be due to the limi-

with more sessions, with homework practice,

and with subjects whose anxiety was of clinical proportions, the
efficacy of the two standard relaxation training procedures in reducing anxiety over PSI might have been increased.
Treatment groups did not change FT differentially across all
sessions of relaxation training, but they did change FT differentially at different sessions (See Null Hypothesis 7).
Given that EMG and FT are somatic measures and the STAI is a
cognitive measure, it would seem logical to expect that the somatic
measures would be more responsive to somatic relaxation training
since they tap the same response mode, while the cognitive measure
would be more responsive to cognitive relaxation training.

Yet the

results related to Null Hypothesis 5 indicate a moderate trend in
the opposite direction.

There was a nonsignificant trend for somatic

relaxation training to be superior in reduction of STAI scores.

An

inspection of Figure 5 shows the cognitive relaxation training group
to be fairly similar to somatic relaxation in its pattern of reduction of STAI scores, however.

It can be speculated that with more

sessions of relaxation training, cognitive relaxation training
would have emerged superior on reduction of STAI scores.

Throughout

the literature (e.g., Duffy, 1972), it has been suggested that different systems of responding have different latencies regarding
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change, and there is no reason to believe there would not be different time lags, also,in regard to a training procedure's effect on a
response system.
Alternatively, somatic relaxation training may have been (or
been perceived as) a more effective procedure in reducing self-report
of anxiety.

Perhaps the more exhortative and directive style of the

somatic training instructions, as compared with the cognitive instructions, led subjects to feel more involved in the somatic procedure,
thus becoming able to reduce anxiety more effectively, as measured
by self-report.

This is highly speculative, however.

Null Hypothesis 6:

Comparison of the effects of type of relax-

ation training on type of anxiety in producing changes in dependent
measures through relaxation training.

It was hypothesized that the

differences between somatic and cognitive anxiety subjects in their
ability to produce changes in the dependent measures through relaxation training would be equivalent regardless of the relaxation training method used.

This null hypothesis tested the central thesis of

the present study, that "self-generation

of behavior in a given mode

[would] reduce (or inhibit) unwanted activity in that specific mode"
(Davidson & Schwartz, 1976, p. 432). Put simply, it was expected
that somatic anxiety subjects would manifest superiority in reduction of anxiety through somatic relaxation training and that cognitive anxiety subjects would manifest superiority in reduction of
anxiety through cognitive relaxation training.

This expectation

was the application of the dual (somatic/cognitive) or three-systems
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model to treatment, that is, to types of relaxation training
(Davidson & Schwartz, 1976; Hodgson & Rachman, 1974; Hugdahl, 1981;
Lang, 1977, 1979).

The null hypothesis was not rejected for any

of the dependent measures in this study, however.
Why was the predicted interaction between relaxation training
and type of anxiety not manifested in the data of the present study?
First of all, the three-systems model is called into question, in
its ability to predict efficacy of different types of treatments.
Let us review the model.
Lang (e.g., 1977, 1979), Borkovec (1973, 1976), and Rachman
(Hodgson & Rachman, 1974) have written a great deal regarding a
three-systems model of emotion in which the independent or loosely
coupled components would be cognitive, physiological, and behavioral/
motoric responses.

This model was derived from experimental results

beginning in the 1960's in which changes in self-report of phobic
fears were desynchronous with changes in avoidance behavior or in
physiological measures.

The reports of low intercorrelations between

physiological measures by other researchers added support to this
model, as did the research regarding individual response stereotypy
(Lacey, Bateman, & Van Lehn, 1953) which found some individuals to
be maximally responsive in a single physiological measure.
The underlying philosophy of the three-systems model is
what Davidson and Schwartz (1976) call a "fixed channel capacity,"
that is, processing in one mode will inhibit further processing in
the same mode (e.g., cognitive relaxation training will inhibit
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cognitive anxiety responses).

Borkovec and Hennings (1978) suggest

anecdotal data which disagree with this idea, indicating that in
their second experiment, the use of pleasant imagery (e.g., cognitive relaxation) was far more effective than having overly tense
people focus on their muscular sensations (an important component
of progressive relaxation), at least until the person's relaxation
skills were firmly established.

One implication of the three-

systems model, however, which was the central thesis of this study,
was that type of treatment—in this study, relaxation training—
should be matched to the individual's most maximally active mode of
responding for best results (Borkovec, 1973, 1976; Davidson &
Schwartz, 1976; Hugdahl, 1981; Rachman, 1981).

Again, the present

study failed to find superiority in reduction of anxiety when an
attempt was made to match anxiety to treatment type.
Duffy (1972) criticizes the tripartite model for several reasons
The low intercorrelations among physiological measures often found
in the research, she believes, is due to the different latencies of
responding of the different systems.

She sees the tripartite model's

concept of loosely coupled or dissociated systems as based on inadequate measurement of physiological responding:

that sequential

action of different responses does not mean they are dissociated.
Further, she cites studies which indicate that due to individual
patterns of responding, researchers are much more likely to get
higher within-subject correlations than between-subjects correlations
Cone (1979) believes that assertions of response system
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independence are premature and that the sorting out of behaviormethod confounds would lead to different interpretations in many
studies.

For example, testing one response system with a dependent

measure in another response system might lead to an erroneous conclusion of no experimental effect.
Hugdahl (1981) feels that while the three-systems model is
useful in its advocacy of adopting individually-tailored methods for
treatment, there are problems with this model.

First, what is meant

by the different modes of responding must be clarified, and means of
measuring these modes must be standardized.

Second, the model argues

for independence of modal responding when in reality, people tend to
respond in all three modes (although one response may be more salient).
Similarly, there is no one type of treatment (relaxation training,
included) which loads only on one mode of response.

Thus, indepen-

dence of the different response systems would be hard to isolate
both in responding and in treatment.
The issue of total independence versus total interdependence of
systems appears to be the key here.

The assumption that individuals,

at least certain individuals, tend to be most maximally responsive
in one physiological system, does not mean that other systems are
not related and cannot act in concert with the most responsive
system.

The three-systems model, as postulated, does not necessarily

call for the total dissociation of systems within individual responding, although for certain individuals such may be the case.

Even

Lang (Lang, Rice, & Sternbach, 1972) who would probably be most
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inclined to agree with the trend toward dissociation of systems,
admits.
Given the present state of our knowledge, practical
emotional control would seem to demand a treatment directed
at multiple systems....
Nevertheless to be truly successful in treatment,
we must know more about the way in which changing one
system of responses affects other behavioral output of
the organism, (p. 639)
Similarly, Davidson and Schwartz (1976) underscore

the impor-

tance of considering combinations and interactions of the underlying
somatic-cognitive processes.

They believe

that self-generation of

behavior in a given mode would reduce unwanted activity in that
specific mode, as well as, reduce unwanted activity in other modes,
possibly to a lesser degree.
Due to the complexity of the issues regarding response systems,
the "simple" attempt to match anxiety type to type of treatment in
the present study appears to be more complex than originally believed.

Thus, the fact that the predicted anxiety X treatment

interaction did not emerge does not necessarily invalidate the threesystems model.

This will be discussed further in a later section.

There are several other possible reasons why the predicted
interaction might not have taken place in this study.

Even with

the attempt to select subjects who ranked above the 50th percentile
in total endorsement of anxiety symptoms, the subject population

186

for this study may have been closer to a normal one than a clinical
population.

For example, the two selection anxiety inventories were

worded in terms of how people tended to respond when they felt
anxious, rather than how they tended to respond generally.

As noted

in the review of the literature, there is evidence for greater
specificity of responding for highly anxious clinical populations
(e.g., Lehrer, 1978).

That is, a highly anxious population divided

into high-cognitives and high-somatics might tend to respond more
specifically and intensely with cognitive or somatic symptoms on
baseline measures.

Also, the effects of relaxation training are

more easily manifested by clinical populations, while the effects of
relaxation training on the attenuation of responses to stressors are
more easily manifested by normal populations.

Therefore, the inter-

action of more reactive and specific responding in clinical populations
with greater response to relaxation training might have produced the
expected interaction.
A related point deals with the notion of somatic anxiety.

The

concept of anxiety can imply a self-awareness and a labeling and
inferential process by which a person observes his or her cognitive/
somatic behavior and labels it as anxious in response to some perceived internal or external threat.

An interaction takes place

between the environment (internal and external) and how the individual perceives it (Duffy, 1972; Lang et al., 1972).
A person who can make the connection between somatic symptoms
and the experience of anxiety, then, is probably more self-aware
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than the person who simply reports (psycho)somatic

symptoms.

It

can further be argued that the former person is probablv more cognitively anxious (aware of cognitive anxiety) than the latter person.
Thus, in the present study, the potential subjects who were highest
in somatic anxiety and lowest in cognitive anxiety, the true
high-somatics, were probably not chosen to participate because
the overall level of anxiety symptoms they reported was not high
enough.

That is, true high-somatic anxiety persons might be what is

commonly called somaticizers, persons who convert their anxiety into
physical symptoms (often without conscious awareness) and who may not
report anxiety.

Their anxiety, therefore, must be inferred.

Accordingly, the expected anxiety X treatments interaction might
not have emerged in this present study because one polar end of the
somatic-cognitive anxiety continuum was not represented.

That is,

the subjects in the cognitive and somatic groups were not different
enough from each other, due to the absence of the subset of somaticizers from the somatic anxiety group.
Future studies may choose to control for this tendency in several
ways.

If researchers choose to view somatic versus cognitive anxiety

as a trait-like dimension, clinical populations should be compared,
such as those with psychosomatic symptoms against those reporting
highly anxious feelings and thoughts.

An alternative is to use

clinical analogue populations who are ranked on some measure of
defensiveness, as well as somatic versus cognitive anxiety, so that
the potential somatic subjects who report high somatic anxiety, low
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anxiety overall, and high defensiveness (somaticizers) might still
be included in the experiment.

Levenson and Mades (1981) and

Weinberger et al. (1979) conducted studies which illustrated that
not accounting for the defensiveness of subjects eradicated differences in autonomic responding between groups of subjects ranked high
and low on anxiety.

When the groups were separated on the basis of

defensiveness as well as on high/low anxiety, differences in responding then became apparent.
A third alternative for future researchers is to view somatic
versus cognitive anxiety as a state dimension, to induce such states,
and then to test those states with the appropriate treatments.
An additional reason why the predicted interaction was not
found might be due to methodological problems for the three-systems
model which predicts individual response stereotypy.

Those problems

are that some psychophysiological measures are not highly reliable
and that some people are highly labile in their patterns of responding, both between and within different psychophysiological measures.
In regard to the present study. Arena, Blanchard, Andrasik, Cotch,and
Meyers (Note 6) demonstrated that repeated measures of frontalis EMG
and finger temperature (if taken within one week) were the most
highly reliable of six psychophysiological measures taken on normal
subjects at days 1, 2, 8, and 28.

There are many studies in the FT

literature, however, which emphasize the lability of that response
between and within individuals (e.g., Guglielmi, Roberts, Tellegen,
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& Zimmerman, 1981; Roberts, Kewman, & MacDonald, 1973; Roberts
Schuler, Bacon, Zimmerman, & Patterson, 1975).
Duffy (1972) comments,
Individuals apparently differ in their characteristic
degree of activation, as well as in fluctuation of
activation and in the length of time they require, after
stimulation, to recover or return to the prestimulus
levels of activation.

Different situations, of course,

arouse different individuals to a different degree, but
the variations in activation of one individual in different situations will, it seems, fluctuate around a different mean from those of another.

(p. 608)

Although the relaxation training techniques used in this study
were classified as somatic or cognitive, it should be noted that
it would be impossible to isolate any one component of responding
which would be exclusively affected by one training technique.
This overlap in training techniques adds a possible source of
confounding.
Finally, with more sessions of relaxation training and with
homework practice, the predicted interaction of anxiety groups and
treatments might have emerged.
To summarize, the expected interaction between type of anxiety
and type of relaxation training did not emerge in this study.

The

superiority in reducing EMG shown by the cognitive anxiety subjects
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(Null Hypothesis 4) was not peculiar to any one of the relaxation
methods used.

Similarly, the trend toward superiority in reducing

STAI scores shown by the subjects in the somatic relaxation training
group (Null Hypothesis 5) was not unique to any of the anxiety
groups.

Several factors were explored in accounting for why the pre-

dicted interaction did not emerge in this study.

These were:

the

validity of the three-systems model, the effects of normal versus
clinical populations, the question of whether the most highly somatic
subjects were included in the study, the difficulty of isolating cognitive or somatic factors in training techniques, and the limitations
of this study.
If replications of this study with the modifications suggested
still failed to yield the predicted interaction, then it could be
inferred that in a clinical setting, cognitively anxious patients
would probably have greater success in reducing EMG (and possibly,
overall

anxiety) than would somatically anxious patients, regardless

of what method of relaxation training was used.

In this case, there

would be no evidence that patients should be given different methods
of relaxation training in accordance with whether they were shown to
be cognitively or somatically anxious via paper and pencil questionnaires such as the ones used in this study.
Null Hypothesis 7:

Comparison of the effects of sessions on

type of anxiety in producing change in dependent measures through
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relaxation training.

It was hypothesized that the differences be-

tween somatic and cognitive anxiety subjects in their ability to
produce changes in the dependent measures through relaxation training
would be equivalent regardless of the session of training involved.
This null hypothesis was not rejected for EMG or the STAI.

The

superiority of cognitive anxiety subjects over somatic anxiety
subjects in reducing EMG across all sessions (Null Hypothesis 4) was
not manifested in any one session in particular (Null Hypothesis 7).
For FT scores, however, the two anxiety groups did differ in the
rate of decrease of FT at the different sessions.

The results of post

hoc analyses and of plotting the means (See Figures 2a and 2b) could
suggest that the scores of the two groups differed due to a nonsignificant trend (£ = .12) (See Table 8) toward baseline differences in Session 1; then the two anxiety groups moved in a similar fashion for the
remaining sessions.

Reasoning in this manner, therefore, in the first

session, the cognitive anxiety group decreased FT more rapidly than
did the somatic anxiety group, possibly because the cognitive group
began with a higher baseline.
FT in similar fashion.

After that, the two groups decreased

In the literature it has been reported that

individual skin temperature is generally not subject to the law of
initial values (effects of baseline) (Donald & Hovmand, 1981; Duffy,
1972), however, indicating that the pattern of the interaction must
be attributed to more than baseline differences.

An explanation for

this pattern as well as for the decrease in FT will be found under Null
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Hypothesis 8.
In general, the findings within Null Hypothesis 7 indicate
that with the exception of FT, the rates of anxiety reduction did
not differ by session.

This was directly contradictory to the

expectation that as the sessions progressed, subjects would be able
to decrease anxiety at a greater rate as manifested by the dependent
measures.

Due to the difference in latency of responding of the

different systems, however, (e.g., Duffy, 1972) it is speculated
that more sessions of relaxation training with homework practice
might have manifested greater decreases in anxiety as a result of
sessions.
Null Hypothesis 8:

Comparison of the effects of session on the

ability of different methods of relaxation training to produce changes
in dependent measures through relaxation training.

Null Hypothesis 8

stated that the differences between the ability of the three relaxation
training methods in producing changes in dependent measures would be
equivalent regardless of the session of training involved.

Similar

to the findings related to Null Hypothesis 7, neither EMG nor the STAI
scores decreased at significantly different rates between the three
relaxation training methods at different sessions.

For the STAI,

this means that the trend toward superiority of somatic relaxation
training in reducing anxiety (Null Hypothesis 5) was not unique to
any one session.
For FT, however, an interesting pattern of differences between
the relaxation training groups at different sessions did emerge
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(See Figures 3a, 3b, and 3c). In the first two sessions, somatic
and cognitive relaxation training groups had large pre-post drops in
FT (£ < .01), while the PSI group FT dropped to a smaller extent
(£ < .05).

In fact, at the end of the first session, the mean FT for

the PSI group was significantly greater than the mean FT for the somatic group (£'< .05).

By the third and final session, however, the PSI

group was decreasing FT to a far greater extent than was either of
the two standard relaxation training groups.
Throughout the peripheral temperature biofeedback literature,
the general assumption has been made that increasing FT (presumably,
through vasodilation) would indicate increased relaxation and that
decreasing FT (presumably, through vasoconstriction) would indicate
increased anxiety, arousal, or excitement (e.g., Blanchard &
Epstein, 1978).

As early as 1956, however, Plutchik (1956) warned

that the terms vasoconstriction and vasodilation were ambiguous
because of the difference in action of the arterioles and capillaries.

He saw these as two different and functionally independent

systems at work.

Furthermore, the recent questioning of the mech-

anisms underlying the peripheral temperature response, such as
muscular tensing (e.g.. King & Montgomery, 1980, 1981) suggest that
the previously suggested positive relationship between FT and relaxation (or anxiety/arousal) may not totally account for the data.
In fact, the findings under Null Hypothesis 8 for this present
study suggest that the relationship of finger temperature to anxiety
or arousal may be both positive and negative, perhaps an inverted
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U-shaped curve, and that the pre to post decreases manifested in all
findings regarding FT in this study could indicate movement toward
a lowered arousal state (sleepiness) or toward heightened anxiety.
Let us follow the steps of reasoning that led to this conclusion.
It is commonly reported in the literature that body temperature
falls as a person becomes sleepy, although this may vary somewhat
at different stages (Kleitman, 1963; Orem & Barnes, 1980; Oswald,
1962; Webb, 1968).

Results regarding skin temperature are somewhat

more equivocal, but it is generally reported that skin temperature
also falls as a person becomes sleepy.

The mechanism of this

decrease is not certain at this time; researchers are unclear whether
the drop in temperature has to do more with the biochemistry of sleep
and/or rest or with postural positioning during sleep or rest.

In

addition, it is commonly reported that skin temperature of the hands
and feet usually fall if they are kept immobile.

Furthermore, vascu-

lar responses such as finger temperature, are seen to be good indices
of degree of arousal or activation (Duffy, 1972).
The subjects in this experiment were asked to rest in a recliner
with eyes closed at the beginning of each relaxation training session
for an adaptation period, ranging fron nine to 20 minutes, depending
on how long it took for each subject's finger temperature response
to stabilize.

These subjects then continued to recline for an addi-

tional 20 minutes, either listening to a tape which instructed them
to tense and relax their muscles (somatic relaxation training), to
a tape which instructed them to imagine various pleasant scenes
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(cognitive relaxation training), or to a tape which briefly
explained the merits of PSI and left the subjects to recline
without further instructions for the remaining portion of time.
Comments on the CPQ filled out after Session 1 indicated that many
subjects did become sleepy.
Thus, we can assume that the decreases in FT across all groups
in the present study could be due not just to anxiety or tension,
but also due to de-arousal due to sleepiness and/or the immobility of the limbs.

The overall pre to post decreases in FT

related to Null Hypothesis 3 were most probably reflecting dearousal due to the natural tendency of finger temperature to
decrease due to sleepiness and/or immobility of the limbs.

This

main effect is modified, of course, in that it interacts with type
of anxiety and session number (Null Hypothesis 7) and with type of
relaxation training and session number (Null Hypothesis 8).
The same natural tendency for FT to decrease when a person
becomes less aroused (sleepy) and/or has the limbs immobile also
accounts for the decrease in FT in the significant interaction of
anxiety groups, sessions,and pre vs. post related to Null Hypothesis
7.

This interaction, which accounted for only .1% of the total

within-subjects variance, is somewhat difficult to explain without
contradicting other trends developed in this study.

However, one

possible explanation may be that cognitively anxious subjects are
particularly alert and aroused (aroused, in terms of wakefulness).
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Thus, during the stabilization and adaptation periods, the cognitive
subjects did not drop FT as much.

Their first session baseline FT,

therefore, was higher, causing a much larger within-session drop due
to the natural tendency for FT to drop.

By the second session,

however, the cognitive anxiety subjects were less aroused and alert,
causing a lower baseline FT score and less of a drop in FT.

By the

second session, both cognitive and somatic anxiety subjects appear
to be decreasing FT at similar rates.
The findings related to Hypothesis 8 can be explained as follows.
In the first session, the somatic and cognitive relaxation training
subjects decreased FT much more markedly than did the PSI subjects.
In fact, at the end of Session 1, the mean PSI finger temperature was
significantly higher than the mean somatic relaxation training finger
temperature.
sion 1.

The PSI group had its smallest drop in FT during Ses-

This indicates that the somatic and cognitive relaxation

training subjects were anxious due to having to follow complicated
relaxation training instructions.

The PSI subjects were less anxious,

since they had no complicated instructions to follow, so their mean
FT decreased to a lesser extent.

In addition, the PSI subjects were

more alert and aroused, trying to figure out the experimental situation,
By Session 3, however, the somatic relaxation training group had
its smallest drop in FT while the PSI group had its largest drop in FT.
Both somatic relaxation and cognitive relaxation training subjects
decreased FT to a much lesser extent than did the PSI subjects.

Thus

by Session 3, somatic and cognitive relaxation training subjects had
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learned something:

they had learned to decrease anxiety (thus,

dropping FT less) without decreasing arousal (wakefulness).

The

PSI subjects, on the other hand, had not learned anything; they had
merely begun to decrease FT and arousal due to resting immobile in
a recliner for three sessions and becoming sleepy.
Subjects in the somatic and cognitive relaxation training
groups were practicing techniques that mitigated against the natural
tendency to decrease FT through de-arousal by tensing and relaxing
muscles or by imagining various pleasant scenes.

Duffy (1972) com-

ments that activation (arousal) can be modified by almost anything
done to an organism, whether it be observable stimulation (somatic
relaxation training) or such symbolic activities as attending or
thinking (cognitive relaxation training).
By the third session, then, the somatic and cognitive subjects
were beginning to learn techniques that mitigated against the
sleepiness or de-arousal engendered by reclining quietly for almost
an hour.

The PSI group was given no such technique, however, so that

by the third session, its FT scores dropped markedly.
What is being described here is a two-factor process of how
relaxation training affects finger temperature.

Finger temperature

appears to be affected by both anxiety and arousal (wakefulness).
Increases in anxiety cause decreases in FT, and the two are related
in a negative fashion.

Increases in arousal (wakefulness) cause

increases in FT, and the two are related in a positive fashion.
Adding the two FT curves together would produce an inverted U-shaped
curve.

As a person becomes anxious, FT would tend to drop.

At low
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arousal, such as in sleep, FT would also tend to drop.

Optimal relax-

ation, then, at which FT would tend to increase, would occur at the
level of medium arousal; that is, in relaxation, a person is dearoused and "de-anxious," but aroused enough to be awake and alert.
This formulation is in line with Gellhom's theory of a trophotropicergotropic balance (Gellhorn & Kiely, 1972) in which the dominance
of the trophotropic system in relaxation would keep the person
relaxed and de-aroused, while the ergotropic system would keep the
person awake.

As such, relaxation would be relative and would not

be the absence of arousal:
of arousal.

rather, it would be the optimal level

In addition, the process of relaxing would involve a

shift from higher to lower anxiety.
The somatic and cognitive relaxation groups can be considered
as having learned to relax by Session 3, because they have decreased
anxiety and have become de-aroused without becoming sleepy.
group, however, has merely become de-aroused.

The PSI

Thus, the data of

the present study suggest that by Session 3, the somatic and cognitive procedures were superior to PSI in producing decreases in
anxiety, as well as in maintaining optimal wakefulness.

Relaxation,

then, is not merely decreased anxiety or decreased arousal, as the
assumption has been made throughout most of the literature (including this paper)—it is decreased anxiety with decreased, but optimal
level of arousal.
It is clear in this discussion that the term arousal is being
used in the sense of wakefulness only, that arousal is not being
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equated with anxiety, and that arousal is not a unitary construct.
Recent theorists have criticized the unitary view of arousal,
indicating that there are many types of arousal involving different
types of physiological patterning (Hassett, 1978).

It could be

said that anxiety was one type of heightened arousal, falling on
one end of an anxiety continuum and that arousal was a unitary
phenonmenon which is related to finger temperature in an inverted
U-shaped curve.

However, there are many instances of the dissoci-

ation of anxiety and arousal as separate factors.

For example, a

person could be highly excited, yet not feel anxious.

Conversely,

a person could feel quite sleepy and tense at the same time.
For the purposes of this discussion, it makes sense to identify anxiety and arousal as two separate factors which affect the
finger temperature response.

This assumes that neither anxiety nor

arousal is a unitary phenomenon.

The unexpected finding of a con-

sistent decrease in FT will have to be replicated, of course, to
validate the theory previously advanced.

Future studies might

monitor FT over time under the same relaxation training and control
conditions, with the addition of EEG recording to monitor level of
wakefulness of the subjects.

The latter data would provide further

evidence as to whether decreases in FT were associated with dearousal.
It is expected that with more sessions of relaxation training
and homework practice, with clinical populations who presumably
would be at higher levels of anxiety, or with normal populations
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who had been exposed to stressors, that increases in FT as postulated by the literature would be manifested by the standard relaxation training groups.
To summarize, the effect of increasing sessions upon reduction
of anxiety by the three relaxation training methods was found to be
significant only for FT scores.

The consistent decrease in FT was

explained as the result of anxiety as well as of de-arousal.

Finger

temperature was hypothesized to decrease with increase in arousal
(wakefulness).

The pattern of changes among the three relaxation

training groups indicated that by Session 3, the somatic and cognitive relaxation training groups had learned to decrease anxiety
while remaining optimally de-aroused, while the PSI group had merely
become de-aroused.

Thus, the two standard relaxation training groups

had become superior to the control group in reduction of anxiety in
Session 3.

The unexpected finding of a consistent decrease in FT

led to a revised definition of the relaxation process as relating
to decreased (but optimal) level of arousal in addition to the
previously postulated reduction of anxiety.
In addition, the trend toward superiority of somatic relaxation
training found over cognitive relaxation training and PSI for reduction in STAI scores did not manifest itself in any one session.

The

lack of differential effects for treatments as sessions progressed
as measured by EMG and the STAI might have been due to the different
latencies of responding of the different systems and to the fact
that a greater number of training sessions with homework practice

2D1:
might have produced differences between treatments as sessions progressed.
Analyses of the Supplemental Hypotheses
Data from the correlational matrix calculated on scores of the
two selection anxiety inventories and the baseline dependent measures evidenced several findings.

First, scores on the somatic

scales and the cognitive scales each of the FEMAS and the CSAQ were
found to be correlated significantly at £ = .5787 and £ = .5275,
respectively.

Such correlations do give construct validity to

the concept of somatic and cognitive anxiety.

These correlations

only account for 33% and 28% of the total variance, however.
Future studies might use one questionnaire or the other to see if
more accurate separation of somatic and cognitive subjects is
obtained.

Even though the correlations are not high, using both

inventories in this study did separate two groups of subjects who
differed significantly on baseline levels of muscle tension, thus
providing discriminative validity.
Second, correlations between the cognitive and somatic scales
on the FEMAS and CSAQ were lower than the £ = . 42 hypothesized,
£ = .3712 and £ = .344, respectively.

Thus, the two selection

inventories have discriminative validity in separating somatic and
cognitive components.

In addition, the differential baseline levels

and reduction of EMG by cognitive versus somatic subjects serves as
further discriminative validity for the two selection inventories.
Third, the predictive validity of the somatic and cognitive
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scales of the FEMAS and CSAQ was tested by correlating the somatic
and cognitive scale scores with baseline scores on the dependent
measures: EMG, FT, and the STAI.

The only significant correlations

between selection measure scales and dependent measure scores were
that of the cognitive scale of the FEMAS with the STAI and of the
cognitive scale of CSAQ with the STAI, £ = .2373 and £ = .2105,
respectively.

The somatic scales of the FEMAS and the CSAQ did

not correlate at all with the baseline measures of EMG and FT.
This finding does not necessarily refute the predictive validity
of the FEMAS and the CSAQ, however, as it would be expected that
correlations between measures that tapped the same response mode
(paper and pencil) and content (feelings and anxiety symptoms) modes
would be higher than correlations between measures that did not.
Cone (1979) asserts that when the method of assessment and content
area differ in computing correlations, the resulting correlations
are bound to be low and the relationships between the constructs are
confounded.

Thus, a better test of the predictive validity of the

selection inventories would be to correlate responses such as, say,
to items on forehead muscular tension with baseline frontalis EMG
level and items on feeling warmth in the fingertips with baseline FT
level.

The data obtained in this study, however, support the tra-

ditional lack of correlations between different response measures,
one of the findings that initially led to the postulation of the
three-svstems model.

203.
Theoretical Issues Raised by the Present Study
Theoretical issues such as the validity of the three-systems
model and the nature of the relaxation process (as it relates to
finger temperature) have been discussed in detail in previous
sections of the chapter.
in this section:

Two final issues will be treated briefly

congruence and the three response systems and the

efficacy of relaxation training.
Congruence and the Three Response Systems
Throughout the results of the present study, it has been noted
that differential results emerged for different dependent measures.
Such a lack of congruence between anxiety measures at a common
assessment trial (discordance) or between the direction of change
of measures across sessions (desynchrony) (Sallis, Lichstein, &
McGlynn, 1980) would be predicted, of course, by the three-systems
model.
In their review of 41 clinical and 54 analogue studies, however,
Sallis, Lichstein, and McGlynn (1980) found that the rates of congruence among behavioral, cognitive, and physiological measures of
anxiety were highest among the clinical case studies (ranging from
65% to 87% overall).

The authors indicated that group studies tended

to confound relationships and to obscure strong within-subject congruences.

The higher congruence rate for clinically anxious, as

opposed to normal, individuals

supports Hodgson and Rachman's

(1974) contention that multichannel congruence among anxiety measures
will increase as the intensity of anxiety increases.
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Obviously, there is support in the literature for both congruence and dissociation of system responding (e.g., Duffy, 1972; Lang
et al., 1972).

The degree of congruence or dissociation is affected

by many factors.

The present study has suggested that there are

different kinds of anxiety or arousal for which different types of
procedures may be differentially effective.

Similarly, different

dependent measures may also be differentially effective in measuring
different types of anxiety or arousal.

In addition, individuals

may differ to the degree in which they respond with congruence or
dissociation of systems, and it has been suggested that congruence
is more likely to be found in a within-subject, rather than betweensubject, analysis.
Whether anxious responding is viewed according to a three-systems
model or a congruence (activation) model, the matching of an individual's most salient mode of responding to an appropriate treatment
still makes a great deal of sense.

In addition, in regarding the

three theoretical models of relaxation proposed in Chapter I, the
data supporting both three-systems and activation models of emotional
responding would also support the interactive model of relaxation.
Both Duffy (1972) and Lang et al. (1972) cite evidence for the interaction of autonomic, central, and muscular states in emotional
responding.
The Efficacy of Relaxation Training
The mixed results regarding the superiority of the two standard
relaxation training procedures in reducing anxiety over that of a
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control relaxation procedure casts some doubts upon the efficacy of
relaxation training as a technique.

In the present study, there

were no significant differences between the treatment procedures in
reducing EMG.

The two standard relaxation training procedures proved

to be superior to the control procedure in producing FT changes in
the direction of anxiety reduction in the final session of relaxation
training; and somatic relaxation training manifested a nonsignificant
trend toward superiority in reducing STAI scores.
Even though PSI, the control procedure, had been proved previously to be as effective as a standard meditation procedure for some
subjects (Smith, 1978), the question remains that if merely sitting
still produces results equivalent to that of more complicated procedures, why use the latter?
It is speculated, however, that the limitations of this study
contributed to the relative lack of treatment effects and that with
more sessions and homework practice, as well as clinical populations,
stronger treatment effects might have emerged.
King (1980) believes that the utility of what he terms "abbreviated progressive relaxation" as a single model therapy has not
been conclusively proved due to the problem of controlling demand
characteristics, reliability, and validity of dependent measures.
These problems have been effectively controlled for in this study.
He, as well as others, suggest, however, that relaxation training
be taught as an active in vivo coping skill, and that to do so would
maximize the effectiveness of the relaxation training procedure.
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Thus, to teach someone a skill such as relaxation training and expect
that skill to be helpful, may be naive, unless the person is also
taught when, where, and how to use that skill.
Limitations of this Study
The two main limitations of this study were that nonclinical
subjects were used and that the number of sessions of training used
were limited.

There was a concerted effort to replicate a clinically

anxious population by selecting subjects out of those who were in the
top 50th percentile in endorsement of overall anxiety symptoms, but
perhaps a truly clinical population might have manifested more salient
effects of treatment in the predicted directions.

Along with clinical

populations, more training sessions with homework practice might also
have contributed to more potent effects of this study.

The number of

sessions used in this study, however, was taken from the advice of
Borkovec and Sides (1979b) who indicated that a higher percentage of
relaxation training studies they reviewed achieved positive results
with three or more sessions.

Homework practice was originally con-

sidered in the design of this study but then rejected, as it would
have introduced variance (if some subjects practiced and some subjects
didn't) into what was essentially an analogue study.
A wider variety of physiological response measures might have
been used as dependent measures, in order to maximize the probability
of an individual's most maximal mode of responding being tapped.
two physiological measures used in the study were the two that a
recent study (Arena, et al.. Note 6) found to be the most reliable

The
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among six physiological measures, however.
Finally, this study used only females as subjects, so the lack
of using subjects of both sexes can be seen as a limitation.
Future Directions for Research
Several directions for the future were suggested by the findings
of this present study.

In regard to the use of the FEMAS and CSAQ,

which both proved to be effective in separating out somatic and cognitive anxiety subjects, using the inventories separately would be
helpful to see which might prove to be the better instrument for
separating out differences.

In addition, further separating subjects

on the basis of the Generalized Physiological Arousal scale and the
Muscular Tension scale on the FEMAS (rather than just on the basis of
a somatic scale) may also be helpful in isolating groups of subjects
who will respond differentially on different dependent measures.
Using some measure of defensiveness (e.g.-, the latest revision
of the FEMAS has a defensiveness scale; See Epstein, Note 1) may be
helpful in identifying those somatic subjects who report low overall
anxiety but who respond with heightened physiological arousal.

Not

assigning such subjects to the high-somatic group, as previously
discussed, might tend to confound results.
As previously indicated, the use of clinical populations or of
normal populations who are then exposed to stressors within the
experiment should maximize the chance that the effects of relaxation
training will be made manifest.

In addition, presenting cognitive

versus somatic stressors to normals, the Lushene (1970) did in his
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doctoral dissertation research, might be a further way to tease out
the interaction of cognitive versus somatic components in relaxation
training.
The use of EEG recording along with FT monitoring is advised to
ascertain if FT decreases are associated with decreases in arousal
(wakefulness).
Further research should be conducted on males as well as females,
in order to be better able to generalize the results found.
Finally, research on relaxation training should present the procedure in a self-control or coping skill paradigm, in order to maximize the effectiveness of the results of the relaxation training
procedure.
Summary and Conclusions
Several main findings of the present study supported the construct and discriminative validity of the concepts of somatic versus
cognitive anxiety.

These were the findings that cognitive anxiety

subjects had significantly higher baseline levels of EMG than somatic
anxiety subjects, as well as that cognitive had higher levels of EMG
than somatic subjects before training sessions and that they reduced
EMG more than somatic anxiety subjects did during sessions. As
noted, the differential degree of EMG reduction could be influenced
by baseline differences, but the interesting and unexpected finding
remains.

In addition, the cognitive and the somatic scales of each

of the two selection anxiety measures correlated at low levels,
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further supporting the difference between somatic and cognitive
anxiety as measured by paper and pencil instruments.
These findings suggest that cognitive anxiety-type items on a
questionnaire might be good predictors of who will manifest the
greatest degree of anxiety as measured by EMG, as well as who might
do well in reducing anxiety, as measured by EMG.

The results of

this study would lead to predictions that cognitively anxious patients
would do better in clinical settings in reducing anxiety as measured
by EMG.
The somatic and cognitive relaxation training groups became
superior to the PSI control group in reduction of anxiety as measured
by FT in the final session of training.

There was also a trend to-

ward somatic relaxation training being most effective in reduction
of anxiety as measured by the STAI, but this superiority did not
differ during different sessions.

These findings offer moderate

support for the effectiveness of relaxation training over a very
credible control group.

Limitations in the study, as well as the

limitation of relaxation training being taught outside of a coping
skills context, were invoked.
The unexpected finding of a consistent decrease in FT led to
speculation that finger temperature not only decreased with increasing anxiety, but also increased with increasing arousal (wakefulness).
Similarly, this finding led to a revised definition of the relaxation process as relating to a decreased (but optimal) level of
arousal (wakefulness) in addition to the previously postulated
reduction of anxiety.
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Finally, the predicted superiority in reducing anxiety by the
matching of somatic anxiety subjects with somatic relaxation training
and cognitive anxiety subjects with cognitive relaxation training was
not upheld by the data in the present study.

This cast some doubts

upon the three-systems model which predicted the superiority of such
an interaction.

The limitations of this study plus directions for

future research were discussed with the idea that such an interaction
could still prove to be fruitful.

If this study's results are repli-

cated, using the modifications in design suggested, however, then it
would be inferred that cognitive anxiety patients would do better in
reducing EMG regardless of the type of relaxation training provided
them.

Furthermore, there would be no evidence for giving different

patients types of relaxation training in accord with whether they
were shown to be somatically or cognitively anxious via paper and
pencil tests of the type used in this study.
As Duffy (1972) comments.
What to measure, how to measure it, how to test the relationship between measures, and how to treat the findings statistically—these are still our besetting problems.

Errors of

measurement must inevitably obscure relationships that may
exist, rather than produce erroneous evidence of nonexistent
relationships.

To some extent we may obtain counterbalancing

of errors when a large number of subjects is used, but many
types of errors cannot be avoided in this way.

Refinement
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of methodology seems essential if physiological measures,
(peripheral, autonomic, and central) are to fulfill their
promise in the study of individuals.

(p. 590)

The validity of the models upon which this study was based, therefore,
awaits evidence from further studies.
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APPENDIX A:

FENZ AND EPSTEIN MANIFEST ANXIETY SCALES (FEMAS)

AFT) Pvrsonality Qu«atloanAir«
Plaaae respond to th« follovizig atataacnta on f««Iin«e, attltudaa md behavior
according to bo« you ganarally f««l whan you are anzioua (taaaa, narrous). Score
a 1 i f the atateiMnt ia d e f i n i t e l y falae; 5 i f i t ia d e f i n i t e l y true. A rating of
2 w i l l indicate that the atateaant ia mainly falae; a rating of 4, that i t ia aainly
true. Uae 5 only i f you cannot decide i f the item i s aainly true or falae. 3e
honeat, but do not apend too ouch tine oTer any one atateaent.

1, I bare beadachea in which ay head feela aa i f i t were caught in a r i s e or as i f
there were a t i g h t band around i t .

1 2

3

4

5

2. My bead aoaetiaea feela tender to tbe point that it hurta when I coab ay hair or
put on a hat.
1 2
3
4
5

5, Ky finger tipa or other e x t r e a i t i e a often become cold.
1 2
5
4
5
4 , X haw* aany frightening dreaaa.
1 2
5
4
5
^, I bawe palaa in the back of ay neck.
1 2
3
4
5
6, tty hand abakas wtua I try ta <• aoMtblJig.
1 2
5
4
5
7« I becoiBe i r r i t a b l e about l i t t l e tbiags.
1 2
3
4
5
t. My aleep la fitful and disturbed.
1 2
5
4
5

9,
1
10.
1
11.
1
12.
1
13.
1
14.
1
15.
1
16.
1

I ooaetijMa hawe trouble g e t t i n g ay breath, for no apecUl reaaon.
2
3
4
5
I aa a relaxed peraon.
2
3
4
5
I hawe pounding headacbea in which I can feel a definite beat.
2
5
4
5
I notice ay heart pounding.
2
5
4
5
I aa a nervous peraon.
2
3
4
5
The » u « : l e . in ay back often«:be. aa i f they were tied ia kaota.
2
5
4
5
I aoaetiaea bawe trouble with ay haad abaking when I write.
2
3
4
5
I aa e a s i l y frightanad.
2
3
4
5
(eoatinaed)

230'

231

km

S c a l e (CoBtlnued)

17. I hav» s e n s a t i o n s orSHming, t i n g l i n g , or crawling in c e r t a i n parte of ay body.
1 2
?
4
S
la.
1

I «a troubled by diacoafort in the pit of ay stomach.
2
5
4
5'

19.
1

I tend to take t h i n g s in s t r i d e .
?
3
4 ^

20. My l o u t h f r e q u e n t l y f<»«la dry.
1 2
3
4
5
2 1 . I o f t e n break out In a 8w«»at which ia not the r e s u l t of heat or physical
exertion.
1 2
3
4
*
22. My f e e l i n g s ar« e a s i l y h u r t .
1 2
3
4
5
?3. Thm amscles In -wy neck o f t e n ache as If they *eri» t i e d In k n o t s .
1 2
3
4
5
24. I have frequent s t o a a c h a c h e s .
1 2
5
4
5
25. I take t h i n g s hard.
1 2
3 4 5
26. I have t r o u b l e with ay jnisclee t w i t c h i n g and Juaping.
1* 2
3 4 5
27. I sometiaes have a bard t l a e arwallowin^.
1 2
3 4 5
28. I worry about l i t t l e t h i n g s .
1 2
»
4
5
20. In the absence of physical a c t i o n »y heart b#at» - l l d l y .
i*
2
3 4 5
50. I f e e l that I « i about to go to p i e c e s .
1 2
^ 4 5

APPENDIX B: FACTOR LOADINGS ON THE FEMAS SCALES

Factor Loadings for Scale Items
General Physiological Arousal N»10
(.30) My fingertips or other extremities often become cold.
(.45) My hand shakes when I try to do something.
(.49)

I sometimes have trouble getting my breath, for no special reason.

(-45)

I notice my heart pounding.

(,56)

I sometimes have trouble with my band shaking when I write.

(.73)

I am troubled by discomfort in the pit of my stomach.

(.59) I often break out in a sweat which is not the result of heat or physical
exertion.
(,7C)

I have frequent stomachaches.

(.31)

I sometimes have a hard time swallowing.

(.46)

In the absence of physical action,rayheart beats wildly.

Cognitive Anxiety N-10
(.39)

I have many frightening dreams.

(.65)

I become irritable about little things.

(•:60) I aa a relaxed person (Reverse scoring) .
(.49)

I am a nervous person.

(,48)

I am easily frightened.

(":43) I tend to taka things in stride (Reverse scoring).
(.57) My feelings are easily hurt,
(.60)

I take things hard.

(.59)

I worry about little things.

(.41)

I feel that I am about to go to pieces.

Musclg Tension
(.67)

N«10

I have pains in the back of my neck.
(Continued)
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Muscle Tension (continued)
(.31)

My sleep is fitful and disturbed.

(.38)

I have pounding headaches in which I can feel a definite beat.

(.60)

The muscles in my back often ache, as if they were tied in knots.

(.35) I have sensations of b\uming, tingling, or crawling in certain parts
of my body.
(.55)

My mouth frequently feels dry.

(.84)

The muscles in ray neck often ache as if they were tied in knots.

(.48) My head sometimes feels tender to the point that it hurts when I
coab my hair or put on a hat,
(.41) I have headaches in which my head feels as if it were caught in a vise
or as if there were a tight band around it.
(.39)

I have trouble with my muscles twitching and jumping.

APPENDIX C:

COGNITIVE-SOMATIC ANXIETY QUESTIONNAIRE (CSAQ)

CSAQ

Scale

Please rate the degree to which you ^fenerallv or tyniftaTiv experience this symptom
when you are feeling anxious b? ctisciing .number from 1 through 5, with 1
representing "Not at all" and 5 representing "Very much so."
1.

I find it difficult to concentrate because of uncontrollable thoughts,
1 (Not at all''
2
3
4
5 'ytry
much so)

2.

My heart beats faster,
1 (Not at all)
2

3

4

5

(Very much so)

3.

I worry too much over soaething that doesn't really matter.
1
2
3
4
5

4.

I feel jittery inraybody.
1
2

3

4

5

I imagine terrifying scenes.
1
2

3

4

5

I get diarrhea.
1

3

4

5

5.

6.

2

7.

I can't keep anxiety-orovoking pictures out of my mind.
1
2
3
4
5

8.

I feel tense in my gtomach.
1
2

9.

10.

3

4

5

Some unimportant tnougnt runs through ay mind and bothers me.
1
2
3
4
5
I nervously pace,
1

2

5

4

5

11.

I f e e l l i k e I am l o s i n g out on things because I can't make up my mind soon enough,
1
2
3
4
5

12.

I become immobilized.
1
2

3

4

5

13.

I c a n ' t keep anxiety-provoking thoughts out of my mind.
1
2
3
4
5

14.

I perspire.
1

2

3

^
4
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APPENDIX D:

INFORMED CONSENT FORM

Informed Consent ?orm
I hereby give my consent and agree to participate in the research project
entitled "Types of Relaxation Training."
I understand that the person responsible for the project is Susan S. Qringel,
Doctoral Student, under the supervision of Dr, Richard Jarlson. Eepartment
of Psychology, telephone 742-3704.
The objectives of the study have been explained to me: to evaluate the
effects of the use of different types of relaxation training procedures
on the measurement of bodily responses and on standard questionnaires to
be filled out.
I understand the procedure entails three sessions in which I will fill
out questionnaires and will be asked to sit quietly and/or listen to a
tape recording while my body responses are monitored. Researchers judge
this procedure to provide no diacoraforts or risks to the subjects who
participate.
Ms. Qringel or her representative has agreed to answer any inquiries I
may have concerning the procedures and has informed me that I may contact
the Texas Tech University Institutional Review Board for the Protection
of Human Subjects by writing them in care of the Office of Research Services,
Texas Tech University, Lubbock, Texas 79409 or by calling 742-3884.
The following must appear on all consent forms:
"If this research project causes any physical injury to you. treatment is
not necessarily available at Texas Tech University or the Student Health
Center, or any program of insurance applicable to the institution and its
personnel, Financial compensation for any such inj'jry trust be provided
throu^ your own insurance program. Further information about these matters
may be obtained from D.J. Knox Jones, Jr., Vice President for Research and
Graduate Studies, Room 118 Administration Building, Texas Tech University,
Lubbock, Texas 79409, telephone 742-2152."
I understand that I may not derive therapeutic benefit from participation
in this study. I also understand that I may discontinue this study at
any time I choose.
Signature of Subject;

H&tb:

SigTAture of Project Director
or her authorized representative:^

xAte:.
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APPENDIX E :

STATE-TPvAIT

AIN^XIETY

INVENTORY, STATE SCALE

Self-Evaluation Questionnaire (S?AI form X-l)
NAME

DATE

SESSION

DIRECTIONS: A number of statements which people have
used to describe themselves are given below. Read each
statement and then circle the ^irprcpriat* r.v.T-«r to th?
right of the statement to indicate how you t'gel right
now, that is, at this moment. There are no risr't 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.

ae

o
a.

9«

«

«o•

CO

«»•

i9

a>

M
K-<

1

3« •
ya

<
*^
, • »

' • <

3
;3

'5
XT

4
T
P

«<

e*

CD
O

2

3

4

5

4

CA

o

1.

I feel calm

2.

I feel secure...

2

3.

I am tense.....

2

4

4.

I am regretful

2

4

5.

I feel at ease

2

6.

I feel upset

2

i

I am presently worrying over possible misfortunes.

2

A

7.
8.

I feel rested

2

4

9.

I feel anxious

2

4

2

4

2

4

2

4

1

2

4

1

2

ii

1

2

*

1

2

4

10.

I feel coafortable

•

11.

I feel self-confident

12.

I feel nervous

13.

I am jittery

14.

I feel "high strung"

15.

I am relaxed

16.

I feel conten-

17.

I am worried

18.

I feel over-exciter' and "rattled"

19.

I feel joyful

20.

I feel pleasarit

'
•

4

1
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4

1

2

1

2

*

4

1

2

«^

i,

APPENDIX F :

CREDIBILITY A1>ID PROCEDURE QUESTIOMAIRE

C r e d i b i l i t y and Procedure Questionnaire

1.

To what extent do you expect the relaxation training procedure you

j u s t practiced t o be able to help you to learn to relax?
1 (Not a t a l l )
2.

2

5

4

5

(Very much so)

Did you use any other method or technique or do anything else besides

or in addition to listening to the tape to help you become relaxed?
so, please describe.

3.

Did you have any reactions to the session?
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APPENDIX G:

SOMATIC RELAXATION SCRIPT

Now you will begin to learn a relaxation technique called
Somatic Relaxation. The basic method was developed by Dr.
Edmund Jacobson in 1938, and it has been used and adapted to
teach people how to relax when they become tense. You will be
asked to tense different muscle groups of your body until I say
"Relax," at which point you should let go immediately. You see,
if your muscles are first tensed, they may relax more deeply when
you let go. Focus all your attention on each muscle group as we
go through the groups, so that you will remember what relaxation
feels like in that muscle group. This is so that after practice,
you may not have to tense your muscles first in order to achieve'
deep relaxation, but may become relaxed just through concentration on tense areas. O.K
Let us begin.
Settle back as comfortably as you can. Let yourself relax
to the best of your ability
Follow the instructions, making
sure to leave the finger with the temperature sensor extended
when you are asked to clench your fists. Now, as you relax like
that, clench your right fist, just clench your fist tighter and
tighter, and study the tension as you do so. Keep it clenched
and feel the tension in your right fist, hand, forearm...and now
relax. Let the fingers of your right hand become loose, and
observe the contrast in your feelings....Now, let yourself go
and try to become more relaxed all over....Once more, clench
your right fist really tight...hold it, and notice the tension
again....Now let go, relax; your fingers straighten out, and
you notice the difference once more....Now repeat that with
your left fist.
Remember, leave the finger with the temperature
sensor extended. Clench the left fist while the rest of your
body relaxes; clench that fist tighter and feel the tension...
and now relax. Again enjoy the contrast....Repeat that once
more, clench the left fist, tight and tense....Now do the opposite of tension—relax and feel the difference. Continue relaxing like that for a while....Clench both fists tighter and
tighter, both fists tense, forearms tense, study the sensations
...and relax; straighten out your fingers and forearms more and
more....Now bend your elbows and tense your biceps, tense them
harder and study the tension feelings...all right, straighten
out your arms, let them relax and feel that difference again.
Let the relaxation develop....Once more, tense your biceps; hold
the tension and observe it carefully....Straighten the arms and
relax; relax to the best of your ability....Each time, pay close
attention to your feelings when you tense up and when you relax.
Now straighten your arms, straighten them so that you feel most
tension in the triceps muscles along the back of your arms;
stretch your arms and feel that tension. And now relax. Get
your arms back into a comfortable position on the chair. Lee the
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relaxation proceed on its own. The arms should feel comfortably
heavy as you allow them to relax. ... Straighten the arms once more
so that you feel the tension in the triceps muscles; straighten
them. Feel that tension...and relax. Now let's concentrate on
pure relaxation in the arms without any tension. Get your arms
comfortable and let them relax further and further. Continue
relaxing your arms ever further. Even when your arms seem fully
relaxed try to go that extra bit further; try to achieve deeper and
deeper levels of relaxation.
Let all your muscles go loose and heavy. Just settle back
quietly and comfortably. Wrinkle up your forehead now; wrinkle
it tighter
And now stop wrinkling your forehead, relax and
smoothe it out. Picture the entire scalp and forehead becoming
smoother as the relaxation increases
Now frown and crease
your brows and study the tension
Let go of the tension again.
Smooth out the forehead once more
Now, close your eyes tighter
and tighter...feel the tension...and relax your eyes. Keep your
eyes closed, gently, comfortably, and notice the relaxation. Now
clench your jaws, bite your teeth together; study the tension
throughout the jaws... .Relax your jaws now. Let your lips part
slightly....Appreciate the relaxation....Now press your tongue
hard against the roof of your mouth. Look for the tension....
All right, let your tongue return to a comfortable and relaxed
position....Now purse your lips, press your lips together tighter
and tighter....Relax the lips. Note the contrast between tension
and relaxation. Feel the relaxation all over your face, all over
your forehead and scalp, eyes, jaws, lips, tongue, and throat.
The relaxation progresses further and further....Now attend to
your neck muscles. Press your head back as far as it can go and
feel the tension shift; now roll it to the left. Straighten your
head and bring it forward, press your chin against your chest.
Let your head return to a comfortable position, and study the
relaxation. Let the relaxation develop.... Shrug your shoulders;
neck and shoulders relaxed.... Shrug your shoulders again and move
them around. Bring your shoulders up and forward and back. Feel
the tension in your shoulders and in your upper back....Drop your
shoulders once more and relax. Let the relaxation spread deep
into the shoulders, right into your back muscles; relax your neck
and throat and your jaws and other facial areas as the pure
relaxation takes over and grows deeper...deeper...ever deeper.
Relax your entire body to the best of your ability. Feel
that comfortable heaviness that accompanies relaxation. Breathe
easily and freely in and out. Notice how the relaxation increases
as you exhale...as you breathe out just feel that relaxation....
Now breathe right in and fill your lungs; inhale deeply and hold
your breath. Study the tension....Now exhale, let the walls of
your chest grow loose and push the air out automatically. Continue relaxing and breathe freely and gently. Feel the relaxation and enjoy it
With the rest of your body as relaxed as
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possible, fill your lungs again. Breathe in deeply and hold it
again....That's fine, breathe out and appreciate the relief. Just
breathe normally. Continue relaxing your chest and let the relaxation spread to your back, shoulders, neck, and arms. Merely let
go...and enjoy the relaxation. Now let's pay attention to your
abdominal muscles, your stomach area. Tighten your stomach muscles,
make your abdomen hard. Notice the tension
And relax. Let the
muscles loosen and notice the contrast
Once more, press and
tighten your stomach muscles. Hold the tension and study it
And
relax. Notice the general well-being that comes with relaxing your
stomach... .Now draw your stomach in, pull the muscles right in and
feel the tension this way
Now relax again. Let your stomach out.
Continue breathing normally and easily and feel the gentle massaging
action all over your chest and stomach... .Now pull your stomach in
again and hold the tension. .. .Now push out and tense like that; hold
the tension. . .once more pull in and feel the tension. . .now relax
your stomach fully. Let the tension dissolve as the relaxation
grows deeper. Each time you breathe out, notice the rhythmic relaxation both in your lungs and in your stomach. Notice how your
chest and your stomach relax more and more....Try and let go of all
contractions anywhere in your body....Now direct your attention to
your lower back. Arch up your back, make your lower back quite
hollow, and feel the tension along your spine...and settle down
comfortably again relaxing the lower back...,Just arch your back up
and feel the tensions as you do so. Try to keep the rest of your
body as relaxed as possible. Try to localize the tension throughout
your lower back area....Relax, once more, relaxing further and further. Relax your lower back, relax your upper back, spread the
relaxation to your stomach, chest, shoulders, arms, and facial area.
These parts relaxing further and further and further and ever deeper.
Let go of all tensions and relax....Now flex your buttocks and
thighs. Flex your thighs by pressing down your heels as hard as you
can
Relax and notice the difference
Straighten your knees and
flex your thigh muscles again. Hold the tension. .. .Relax your hips
and thighs. Allow the relaxation to proceed on its own
Press
your feet and toes downwards, away from your face, so that your calf
muscles become tense. Study the tension
Relax your feet and
calves
This time, bend your feet towards your face so that you
feel tension along your shins. Bring your toes right up
Relax
again. Keep relaxing for a while
Now let yourself relax further
all over. Relax your feet, ankles, calves and shins, knees, thighs,
buttocks, and hips. Feel the heaviness of your lower body as you
relax still further
Now spread the relaxation to your stomach,
waist, lower back. Let go more and more. Feel that relaxation all
over. Let it proceed to your upper back, chest, shoulders, and arms
and right to the tips of your fingers. Keep relaxing more and more
deeply. Make sure that no tension has crept into your throat; relax
your neck and your jaws, all your facial muscles. Keep relaxing your
whole body like that for a while. Let yourself relax.
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Now you can become twice as relaxed as you are merely by
taking in a really deep breath and slowly exhaling. Feel yourself
becoming heavier. Take in a long, deep breath and let it out very
slowly....Feel how heavy and relaxed you have become.
In a state of perfect relaxation you should feel unwilling to
move a single muscle in your body. Feel how relaxed....
Now please remain relaxed for the next few minutes while the
machines are checked.

Adapted from Wolpe and Lazarus (1966)

APPENDIX H:

COGNITIVE RELAXATION SCRIPT

Now you will begin to learn a relaxation technique called
Cognitive Relaxation.

This particular method we will be using was

developed by Dr. Timothy Lowenstein, and it and methods like it have
been used to teach people how to relax when they feel tense.

I will

ask you to imagine the pleasant scene that I am about to describe to
you, as vividly as you can.

You see, if you are able to concentrate

on a pleasant scene and really get into it, you may be able to let
go and become more relaxed.

Focus all your attention on the pleas-

ant scene and on how you feel, so that you will remember how it
feels for you to be relaxed.

This is so that after practice, you

may be able to become deeply relaxed without having to remember the
entire scene, but by remembering how you felt when you were relaxed.
O.K....Let us begin.
Allow yourself to relax as much as you can.

Breathe deeply,

easily...Stretch out in the recliner and rest your hands on the
chair arms....
As I describe a pleasant scene, allow yourself to experience
that scene, just as if you were part of it, while remaining as relaxed as possible.

Let your imagination play freely, as much as you

did when you were a child.
all of a variety of ways:

You may experience the scene in one or
sight, hearing, smell, touch, taste, or

happy, pleasant emotional feelings.
actually experiencing the scene.

Try to feel as if you were

If you have difficulty imagining,

simply recall a pleasant experience from your memory.
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Let yourself remain relaxed; just let yourself flow....
You're standing on a road...on a bright, sunny day....It's a
very warm day....Feel the warmth of the sun....Feel the warm, warm
sun on your face and hands....If you feel too warm, there will be a
breeze to keep you very comfortable....Stand there...and just enjoy
...the warmth...of the sun....
Very slowly now. . .walk to the edge of the road.... It's a quiet
...country road....You're walking down the side of the road...over
a small ditch or ravine.... There' s a wire fence in front of you, and
off to your left...is a small gurgling stream....
Climb over the wire fence and then stop.... Stop to look around
you at the trees on either side of the stream

If you're really

relaxed now...you might even be able to hear the wind as it blows
gently through the trees.

The leaves are rustling, and as the breeze

comes toward you...it brings with it the smells of the woods around
you

It's a very cool...damp smell.

It feels very good as you fill

your lungs with the cool air....
Walk along the stream through the trees

Notice the different

varieties of the trees...and the texture of the bark

Look up

through the intertwined limbs of the trees at the deep, blue sky
(Long pause)....Little clouds float by in the deep, blue sky....
The gurgling sounds of the stream draw your attention

As you

look in the stream, leaves float past you, spinning and twirling....
You have come to a large tree that overshadows a small waterfall. •
(Very long pause).... Sit down on a large, smooth rock that is next

•• •
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to the tree and stream

The rock feels comfortable and warm

As

you sit on the rock, lean over the stream and look into a calm pool
of water....
As you gaze at yourself in that calm, clear water, tell yourself
something

that you've always wanted to tell yourself, but perhaps

have been too afraid to say it... (pause)

Let yourself know how

relaxed and peaceful you feel....Dip your hands in the cool water and
bring the refreshing, cool water up to your face

Sit with your

back against the tree....Let the sounds of the waterfall, and the
breeze dancing through the grass, and the trees fill your ears....
And now, as you gaze upon the hillside, notice a small building
standing there... .As you look at the small building. . .you can see
smoke rising up out of the chimney.... The smoke is drifting up...
lazily up...into the sky....For the moment, allow yourself to feel
what it's like to be smoke....
Drifting up, drifting upwards...feel the wind carry you upward
....You're high above the trees now...floating effortlessly...
gracefully....Several birds are circling above and come gliding
gracefully through the smoke....For a moment, allow yourself to
become one of the birds
to fly freely, easily

You're a bird now

Feel what it's like

You're still a bird, as you fly towards the

smoke...that is rising from out of the small building in the woods.
Return to your feelings of being smoke...drifting up
there are small, light particles of burnt ash

In the smoke,

And you allow your-

self to feel as if you are now a particle of burnt ash
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As you begin to drift slowly...gently...back to earth....
Drifting this way and that way...slowly...descending....(Long pause)
Now you've landed.

You're right next to your body.

Feel your-

self lying there, very relaxed on the warm rock with the tree behind
you, very warm...and very...comfortable....Just enjoy lying there
next to the stream with the waterfall. .. .The rock under you feels
warm....You listen to the gurgling of the stream and the waterfall
....Feel the wind as it blows through the leaves and the trees....
Just lie there on the rock, feeling the warm sun and the soft breeze
on your face....
Now it is time to return to the road.

So begin to walk back

down along the stream again, walking down past the leaves as they
rush through the stream

You have come to the fence.

Crawl over

the fence and climb back onto the road.
You're standing again on the road...feeling the sun...feeling
the warm sun touch your face

It is a quiet country road

You

look at the deep blue sky and the warm sun. . .breathing in the cool
air

Let the image fade away for now. .. .Return. . .and be aware of

your body's surroundings. .. .Begin to feel your body here in the
chair on the f loor... .Pause for a moment... to feel the restful
relaxation sensations coming from your body.

Let yourself settle

down and become even more deeply relaxed... .File in your memory how
you feel now, when you have allowed yourself to feel deeply relaxed
....You can create, to some degree or totally, the same feelings of
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deep, refreshing, relaxed awareness in mind and body whenever you
choose.
Now, please remain relaxed for the next few minutes while the
machines are checked.

Adapted from Lowenstein (Note 5)

APPENDIX I:

PERIODIC SOMATIC INACTIVATION (PSI) SCRIPT

Now you will begin to learn a relaxation technique called
periodic somatic inactivation or PSI.

This technique was developed

by Dr. Jonathan Smith, and it and methods like it have been used to
teach people how to relax when they feel tense.
Built into life are factors that disrupt inner calm and generate
and maintain anxiety., Research has shown that one of these factors
is the desynchronization of circadian rhythms, which are the daily
rhythmic changes in physiological functioning.

PSI works to bring

circadian rhythms into synchrony.
The way PSI works is complex.

All physical activity, no matter

how small, generates a fatiguelike and stresslike, nonspecific
physiological by-product called reactive inhibition.

Simple physical

inactivity, such as merely sitting still, tends to trigger the automatic dissipation of reactive inhibition.

That is, by sitting

quietly and thinking about anything you like, you will automatically
dissipate the reactive inhibition which causes fatigue and stress.
After practicing PSI regularly, the body's circadian rhythms are
regulated, which then reduces anxiety and increases physiological
well-being.

All effective relaxation techniques include periodic

somatic inactivation, but since PSI incorporates only the essentials
of these techniques

and does away with the unnecessary and cumber-

some extras associated with them, it is more effective and efficient.
I would like you to begin your practice of PSI now.
comfortably as you can.

Sit as

You may think about anything you like, even
247
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worry, because the effects of somatic inactivation are automatic.
Just continue to sit quietly until you are asked to stop.
(At the end of 20 minutes):
Now, please remain relaxed for the next few minutes while the
machines are checked.

Adaoted from Smith (1978)

APPENDIX J:

NORMS FOR THE FEMAS AND CSAQ SCALES

Norms of the Present Studv
Total Sample of Questionnaires (N=425 female undergraduates at Texas
Tech University)
FEMAS
FEMAS
CSAQ
CSAQ

- Somatic
- Cogn^itive
-Somatic
-Cognitive

M =
M =
M=
M=

45.34^
55.80^
18.78
14.93

pEMAS - Somatic
FEMAS - Cognitive
cSAQ -Somatic
CSAQ - Cognitive

SD
SD
SD
SD

= 15 00^
= 16 49^
= 5.24
= 6.39

SD
SD
SD
SD

= 11.96^
= 10.77^
= 4.52
= 5.39

Experimental Sample (N=72 Subjects)
FEMAS
FEMAS
CSAQ
CSAQ

-

Somatic
Cognitive
Somatic
Cognitive

M =
M =
M=
M=

55.29^
61.53
17.90
23.43

FEMAS
FEMAS
CSAQ
CSAQ

-

Somatic
Cognitive
Somatic
Cognitive

Norms for the FEMAS (May 1980,
University of MaSuSachussets)
Under;graduate
Males N==135
General Physiological Arousal
Muscle Tension
Cognitive Anxiety

Mean
17.16
18.35
16.61

SD
4.90
6.07
4.97

Underg:tradute
Females N=118
Mean
17.^2
18.35
17.49

SD
5.07
6.30
4.34

NOTE: The somatic scale was composed of both the General
Physiological Arousal and Muscle Tension Scales on the FEMAS (Epstein,
Note 1 ) .
NOTE: The cognitive anxiety score represented twice the raw
score for the Cognitive Anxiety Scale on the FEMAS.
^Norms taken from material supplied by S. Epstein (See Epstein.
Note 1 ) .
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