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This research was a controlled group outcome study to

determine the effectiveness of a multisystem therapeutic

intervention for hyperarousal to stress. It was assumed

that the hyperarousal syndrome is a generalized and undif-

ferentiated response which involves multisystems of the

organism, including physiological-autonomic aspects, cog-

nitive appraisals and imagery, affective components, and an

array of overt and covert behavioral responses. If the

hyperarousal syndrome persists over a period of time, a

psychophysiological disorder may occur in the response system

that has been repeatedly stimulated. It was postulated that

learning to maintain the arousal state within a normal range

of functioning may prevent the occurrence of psychophysio-

logical diseases.

The stress-management training program was designed

for a broad range of potential psychophysiological disorders.

Objective and subjective data were used to assess each

subject's unique pattern of responses involved in the

hyperarousal syndrome. A structured training program was

implemented to aid subjects in self-regulation of their

maladaptive response patterns.



Dependent variable measures included electromyograph

(EMG) levels, State-Trait Anxiety Inventory (Spielberger,

Gorsuch, & Lushene, 1970), and 7-day-baseline data on stress-

related symptoms (symptom checklist) and on disruptive

emotions (emotional checklist). These measures provided

pretest and posttest data for statistical evaluation and

were used as assessment procedures to determine which pattern

of system responses was unique for each subject.

The principle components of the therapy training program

were the EMG feedback from the frontalis muscle area, verbal

instructions for self-regulation of a generalized relaxation

response, and specific training for that response system

most reactive to stress situations. The verbal relaxation

instructions included a modified progressive-relaxation tech-

nique, autogenic phrases, suggestions for respiratory control,

and imaginal rehearsal.

Subjects were 20 volunteers (6 males and 14 females,

ages 23-60) who were ward personnel at a state psychiatric

hospital and had experienced anxiety, tension, or overreac-

tion to stress for one year or longer. Individuals taking

drugs or who had a known disease were eliminated from the

study. After pretests were administered, subjects were

randomly assigned to two equal groups, an experimental group

which received the training and a control group which did

not receive the training while the study was in progress.



A separate analysis of covariance was calculated for

each dependent variable using pretest as covariant. Results

reveal a significant difference between groups on all

measures, at the p K .01 level or more.

Verbal reports of the experimental group indicate a

beginning ability to transfer the learned low-arousal response

to real-life situations. The results of this study suggest

that learning a low-arousal adaptation to stress may have

important implications for prevention or attenuation of

psychophysiological and psychiatric disorders.
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STRESS-MANAGEMENT TRAINING: A MULTISYSTEM THERAPY APPROACH

Hans Selye (1956) dedicated his book The Stress of

Life to "those who are not afraid to enjoy the stress of a

full life, nor too naive to think they can do so without

intellectual effort" (p. 1). This study was directed toward

better understanding of the individual achievement of learning

effective adaptation to stress and thereby minimizing its

potential harm to the body. An attempt was made to focus,

first, on the multisystem arousal patterns of man's reaction

to internal and external stress stimuli and, second, on a

therapeutic approach which considered these physiological,

cognitive, affective, and behavioral aspects of hyperarousal

to stress.

Selye (1956) defined stress as the nonspecific response

of the body to any demand made upon it, and changes due to

stress were multiple, interactive, and reflected all the

different adjustments that were going on in the body at any

one time. Whether the stressor agent was pleasant or un-

pleasant was not as important as the intensity of the demand

for readjustment or adaptation made upon the organism. Selye

stated that life entailed constant adaptation, and living

creatures were continually in a state of more or less stress.

Over 40 years of laboratory research on the physiolog-

ical mechanisms of adaptation to the stress of life convinced

1
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Selye that the basic principles of defense on the cellular

level were largely applicable to the total organism. He

stated that humans, like other animals, reacted in a pre-

dictable way to acute and chronic stressful situations

which triggered an inborn response popularly labeled the

"fight or flight" response (Selye, 1956).

Selye noted that the stress response was generalized,

and changes occurred throughout the body to mobilize its

defenses to protect against damage. This generalized reac-

tion became known as the "general adaptation syndrome" with

three basic stages: (a) alarm reaction, equivalent to a hyper-

arousal syndrome, (b) state of resistance, and (c) state of

exhaustion. The length of the resistance period depended

upon the body's innate adaptability, as well as the intensity

and duration of the stressor. If the stress continued,

exhaustion and disease ensued. One of the most fundamental

observations regarding the general adaptation syndrome was

the finding that many of the biochemical and glandular

responses could be elicited by a remarkably wide variety of

different nocuous agents, including emotional factors (Selye,

1974).

Following Selye's lead, many endocrinologists evaluated

the effects of diverse stressors he described. Innovative

analytical principles (such as chromatography, isotope

techniques, immunoassay, microspectrophotometry, and flour-

imetric techniques) made possible very precise, sensitive,
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and specific methods for the measurement of hormones in

plasma and urine. In general, their results appeared to

confirm the conclusion that the pituitary adreno-cortical

system responded to many diverse stimuli. Consequently, the

concept of the nonspecific character of multisystem response

gained wide acceptance among endocrinologists (Mason, 1968).

Selye's acknowledgment that emotional stress could

produce a severe alarm reaction was in agreement with the

work of Cannon (1939),who demonstrated that the sympathetic

adrenal medullary system was clearly influenced by psycholog-

ical factors. Emotional factors were considered to be one

of the most potent of all stimuli affecting the alarm reaction

in humans (Mason, 1968).

Lang (1971) professed that one of the major systems

involved with stress reactions of fight-or-flight was the

autonomic nervous system which was primarily a motor (efferent)

system and automatic in the sense that most of its functions

were carried out below the conscious level. The autonomic

nervous system modulated activities of the heart and blood

vessels, viscera and glands, and the smooth muscles of the

body. The sympathetic and parasympathetic subsystems of the

autonomic nervous system normally operated in a reciprocal

manner. He stated that nearly all organs had both sympa-

thetic and parasympathetic connections, with one system

acting to increase functioning while the other tended to

inhibit activity.
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Chusid (1976) declared that the autonomic nervous system

was a regulatory mechanism that functioned to maintain homeo-

stasis, or constant internal milieu, under conditions of a

changing external environment and the varying metabolic

demands of an active organism.

Lang (1971) posited that the parasympathetic system

tended to dominate during periods of low stress, when it

controlled digestive and other routine body processes. The

sympathetic system tended to dominate the viscera in periods

of stress. It was roughly correlated with behavioral activity

level and with electrocortical measures of activation. Gen-

eral sympathetic arousal also included the innervation of the

medulla of the adrenal gland with increase in hormone produc-

tion, particularly epinephrine,. which increased heart rate

and blood pressure, constricted the peripheral vessels, and

dilated the pupils. It also increased the metabolism of

cells without direct sympathetic connection. It acted on

skeletal muscles to increase the force of contraction, and

appeared to have central effects, activating the ascending

reticular system or alerting system. Under stress or in

strong emotions, the secretion of epinephrine contributed

to the intensity and persistence of these states. Thus,

the organism may have been tuned sympathetically or parasym-

pathetically, and this state would selectively modulate the

direction and intensity of the organism's response to

stress.
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Wenger (1966) investigated the concept of autonomic

balance with reference to whether sympathetic or parasym-

pathetic activity seemed to be dominant in an individual.

He devised an estimate of autonomic balance as a composite

of the values obtained by an individual on each of seven

autonomic variables including heart rate, blood pressure,

skin conductance, digital and sublingual temperature, sali-

vary output, oxygen consumption, and respirations. Low

scores reflected sympathetic dominance ,and high scores

indicated parasympathetic dominance. Wenger carried out a

prospective study on more than 1000 healthy aviation cadets.

In his follow-up study 20 years later, he found that the

formerly healthy cadets who had shown lower scores (sympa-

thetic dominance) now displayed a higher incidence of

hypertension, persistent anxiety, and heart trouble.

Wenger's observation of sympathetic dominance in many

disorders was generally compatible with Malmo's (1966)

concept of a deficit in the regulation of the autonomic

nervous system. Malmo hypothesized that a deficiency of the

autonomic system regulatory mechanism may be characteristic

of many anxiety and psychotic states. He noted that in

anxiety neurotics, forearm electromyograph (EMG) levels in

response to a startle stimulus took longer to return to

prestimulation values than for normals. He cited evidence

for anxiety-produced overreaction in the cardiovascular

system indicated by blood pressure and heart rate findings.
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Psychoneurotics failed to show normal habituation of blood

pressure and heart rate in response to repeated stressors,

indicating a probable deficiency of homeostatic mechanism

in anxiety.

Cognitive evaluations were considered to be significant

factors involved with sympathetic dominance and the hyper-

arousal syndrome. Schachter and Singer (1962) provided

impressive evidence that emotional states consisted of two

components: an undifferentiated state of arousal, and the

presence of cognitive labels that would direct the state of

arousal and associated behavior along emotional lines. If

either were absent, so would be the affective character of

the behavior. Schachter argued that cognitive factors were

potent determiners of emotional states.

Hebb (1955) suggested that motivation and emotional

states were composed of two elements, an arousal or energizing

function and a cue function that provided behavioral direc-

tion. Thus, an emotion (such as fear) involved high arousal,

with the addition of mediational processes of cortical origin

that tended to produce avoidance and flight. According to

Hebb, this explained the important qualitative differences

in emotional states, and their markedly different behavioral

consequences.

Lazarus (1966) has reviewed a substantial amount of

clinical and laboratory research concerning psychological

stress and the coping process. He stated that a person must
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first evaluate that he was, in fact, threatened. This was

a process of cognitive appraisal. Psychological or perceived

stress continued only if the organism anticipated that he

would not be able to cope with it. Stress occurred when

there was an imbalance between environmental demand and the

perceived response capability of the organism. Lazarus'

viewpoint made the cognitive appraisal of internal and

external stimuli the necessary and sufficient condition for

threat or psychological stress.

The concept of physiological correlates of emotional

behavior has been the subject of experimental and theoretical

consideration for almost 100 years (Cannon, 1927, 1939;

James, 1884; Lindsley, 1951). The physiological concomitants

of emotional arousal have been clearly demonstrated. Wolf

and Wolff (1947) observed changes in gastric functioning in

a patient with a gastric fistula while the patient experienced

various emotions. Increased gastric activity occurred when

the patient was angry or under stress. Hokanson and Burgess

(1964) put patients in highly frustrating situations and

measured their physiological functioning with tests of blood

pressure and heart rate. After the frustrating situation,

the subjects who had an opportunity to display actual physical

or verbal aggression against their frustrator returned signif-

icantly more quickly to normal blood pressure and heart rate

than those who were not permitted overt responses.
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Lader and Mathews (1968) suggested that anxiety and

physiological arousal were related, and postulated a critical

level of arousal beyond which repeated presentation of an

anxiety stimulus was not accompanied by habituation. Instead,

the level of arousal became higher with each successive

stimulus, which produced a positive feedback loop leading to

an experienced panic attack of anxiety. They have presented

evidence that patients with generalized or pervasive anxiety

were at higher arousal levels than patients with specific

phobias, and were more difficult to desensitize.

Epstein (1967) has embedded a theory of anxiety within

a theory of arousal. He stated that arousal was a more fund-

amental concept than anxiety and that almost all the phenomena

attributed to anxiety were actually consequences of high-

arousal levels. Anxiety and fear became intolerable when

they produced high states of arousal. Maher (1966) concurred

with this viewpoint and posited that there was no strong

evidence to warrant an empirical distinction between anxiety

and a more general conception of increased drive or arousal.

Maher believed that measures of one were highly congruent

with measures of the other, and the behavioral consequences

of one were much the same as those of the other.

Epstein also considered that anxiety and fear could be

viewed as defenses against high levels of arousal in that

they motivated the organism to avoid conditions that produced

hyperarousal. Once it was recognized that arousal was a
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broad state that encompassed anxiety and fear, it led to the

realization that other motive states were capable of producing

symptoms, it sufficiently arousing. This could be observed

in very disparate emotions, such as joy and rage. Either

emotion might have produced cognitive disorganization and

disorientation--and either could precipitate a heart attack,

particularly if surprise and a consequent increase in arousal

were involved.

Specific emotions of anxiety, fear, and frustration have

been considered medically and clinically significant. Nemiah

(1974) stated that anxiety has been viewed either as a symptom

or a syndrome. As a symptom, it was found to a greater or

lesser degree throughout the entire spectrum of psychiatric

disorders. In the syndrome of anxiety neurosis, anxiety

constituted the predominant symptom, which may have been

acute or chronic, and the manifestations of anxiety were both

somatic and experiential. Anxiety has been defined as a

state of undirected arousal following the perception of

threat (Eysenck & Rachman, 1965). Fear was thought to be

an avoidance motive, and responses which reduced the fear-

drive were reinforced (Brady & Porter, 1958; Eysenck & Rachman,

1965).

Frustration has been accorded special significance in

psychological theorizing because of its relevance for mala-

daptive behavior and the normal stresses of everyday life.

The essense of frustration was the blocking of a directed
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motive state which could result in high levels of heightened

arousal (Lazarus, 1966).

The feeling tone of anxiety was likely to include an

element of helplessness or confusion, and was often associ-

ated with an absence of directed response tendencies or a

lack of ability to locate the source of threat (Epstein, 1967;

Taylor & Epstein, 1967). Experimental evidence indicated

that helplessness was learned behavior (Seligman, 1968;

Seligman & Maier, 1967; Seligman, Maier, & Geer, 1968) When

an animal or person was placed in a situation where a partic-

ular outcome was (or appeared to be) independent of his

responses, he learned that his responses were ineffective.

Seligman (1975) observed three major consequences of

experience with uncontrollable events. First, motivation

was decreased to initiate voluntary responses that control

other events. Second, cognitive changes occurred, and the

individual had difficulty learning that his response had

succeeded. Uncontrollability distorted the perception of

control. This was true with regard to actual and perceived

control. Third, heightened emotionality, or hyperarousal,

resulted. Seligman found these three types of disruption

to hold across a wide variety of circumstances and species

and were most prominant in Homo sapiens.

The general term "anxiety" has frequently been used to

depict different concepts. In an empirical sense, anxiety

was used to denote a complex reaction of the organism that
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varied in intensity and fluctuated over time. The term

anxiety was also used to refer to a personality trait, to

differences in the extent to which people were characterized

by anxiety states, and by defenses against such traits.

Factor analytic studies (Cattell & Scheier, 1958, 1961)

have led to additional concepts of anxiety. These researchers

identified two distinct anxiety factors which they labeled

"trait" and "state" anxiety on the basis of the procedure

by which these factors were isolated and the variables which

loaded on them. The trait anxiety factor was interpreted

as measuring stable individual differences in a unitary,

relatively permanent, personality characteristic. The state

anxiety factor was based on a pattern of variables that co-

varied over occasions of measurement, defining a transitory

state or condition of the organism which fluctuated over

time. Physiological variables (such as respiration rate

and blood pressure) markedly loaded the state anxiety factor,

and had moderate loadings on trait anxiety.

Krouse (1961) concluded that transitory anxiety was

inferred from six different types of evidence: introspective

reports, physiological signs, overt behavior, task performance,

clinical intuition, and the response to stress. Basowitz,

Persky, Korchin, and Grinker (1955) defined anxiety as the

conscious and reportable experience of intense dread or

foreboding, conceptualized as internally derived and unrelated

to external threat. In other words, to report that one felt
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anxious was considered equivalent to being anxious, provided

that the person was motivated to report honestly.

An important question which has been investigated was

how hyperarousal to stress affected the concept of illness.

An increasing number of medical scientists have believed

that the basic cause of much twentieth century disease was

stress (Basowitz et al., 1955; Lacey, 1956, 1967; Lazarus,

1966; Selye, 1956; Wolff, 1968). Modern man's response to

stress has been maladaptive--he reacted excessively or for

too long a time. The World Health Organization sponsored

an investigation of mental factors and cardiovascular dis-

eases (Charvat, Dell, & Folkow, 1964). These researchers

concluded that phylogenetically ancient defense mechanisms

have been gradually transferred to the more subtle threat

inherent in complex social relations and competitive situ-

ations. Charvat et al. suggested that civilized man differed

from animals and from primitive man in two respects. First,

mental stress occurred in complex socioeconomic relationships

rather than immediate physical-danger situations. Second,

the defense alarm responses were produced, but the somato-

motor components were more or less effectively suppressed.

This implied that the mobilization of the cardiovascular and

metabolic resources, intended to support a violent physical

exertion, were not utilized and could be expected to be more

long-lasting. Over the course of time, accumulated effects

of hyperarousal might result in psychophysiological disorders.
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The American Psychiatric Association (1968) defined

psychophysiological disorders in the Diagnostic and Statis-

tical Manual (DSM-II) as a "group of disorders characterized

by physical symptoms that are caused by emotional factors

and involve a single organ system, usually under autonomic

nervous system innervation" (p. 46). The DSM-II specified

that the physiological changes involved were those that

normally accompanied certain emotional responses, but in

these disorders the changes were more intense, sustained,

and the individual may not have been aware of his emotional

condition.

The DSM-II attempted to differentiate psychophysio-

logical disorders from conversion reactions and stated that

psychophysiological diseases involved organs and viscera

innervated by the autonomic nervous system and thus not

under full voluntary control. The conversion reactions

seemed to alleviate anxiety, whereas the psychophysiological

reactions did not. Also, the kinds of structures involved

in psychophysiological disorders sometimes actually threatened

the patient's life, and conversion reactions seldom did.

The DSM-II listed specific subtypes of psychophysiological

disorders on the basis of the body organ system involved.

These included: (a) skin--neurodermatosis, (b) musculo-

skeletal--backache, tension headache, (c) respiratory--

asthma, hyperventilation syndrome, (d) cardiovascular--

tachycardia, hypertension, migraine, (e) hemic and lymphatic,
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(f) gastro-intestinal--peptic ulcer, chronic gastritis,

ulcerative colitis, (g) genitourinary, and (h) endocrine.

Wolff (1968) found substantial evidence indicating the

hyperreactivity of frequently stressed individuals. Such

responses were especially pronounced in the pathologically

disturbed organ system. For example, hypertensives showed

large increases of blood pressure during a stress interview.,

This pattern of hyperreactivity in the affected organ system

was noted in a variety of stress-related disorders such as

cardiac problems, hypercholesterolemia, headaches, and

duodenal ulcers. Patel (1977) observed that an increased

arousal state was associated with high blood pressure and

it seemed probable that chronic exposure to stress could

lead to hypertension in genetically susceptible individuals.

A review of the literature on the psychological corre-

lates of hypertension (McGinn, Harburg, Julius, & McLeod,

1964) revealed that the only clear results in this area

pointed to a relationship , not between hypertension and

personality per se, but between hypertension and a learned

type of reaction to stress which became consistently repeated.

It has been demonstrated frequently that physiological func-

tions, such as cardiovascular or gastrointestinal, could be

respondently or classically conditioned (Cannon, 1939; Lacey,

1956; Liddell, 1956; Malmo, 1950). Stoyva and Budzynski

(1974) observed that an individual's hyperarousal to stress
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was, in part, a learned process and capable of some learned

modification. It seemed likely that some people were more

susceptible to autonomic conditioning of this kind because

of either genetic or early learning influences (O'Leary

& Wilson, 1973).

Recently, research has focused on visceral or autonomic

conditioning and learning, with special emphasis provided by

the clinical applications of biofeedback techniques (Stroebel,

1973). The field of biofeedback (derived conceptually from

the experimental psychology of learning) has been techno-

logically implemented through electrical engineering, and

has dealt with part of the subject matter of medicine,

psychiatry, psychology, and neurology (Birk, 1973). Readily

available biomedical technology has been able to detect and

amplify internal physiological processes in the body and

feedback this information to the individual concerned.

Instrumental conditioning of autonomically mediated behavior

has been repeatedly demonstrated (Miller, 1969, 1972; Miller

& DiCara, 1967). Accumulated evidence has strongly suggested

that visceral and neural processes could be subject to

essentially the same kind of voluntary regulation as activity

of the skeletal muscles (Sargent, Walters, & Green, 1973;

Shapiro, 1972).

Traditionally, psychotherapy has been concerned with

altering disruptive emotional phenomena, and most therapists

have tended to conceptualize emotions as explainable by one
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of two systems, emotional or cognitive. The techniques

employed were generally consistent with each theory of affect.

Current theory and the latest empirical evidence has suggested

that emotional phenomena resulted from complex interactions

among several systems of the organism, and that therapeutic

outcome was maximized if a multisystem psychotherapy was

utilized that took cognizance of unique individual differ-

ences (Lang, 1971; Lazarus, 1976).

Lazarus advocated a multimodal behavioral treatment in

order to address systematically in therapy an expanded range

of factors which could influence emotional adjustment. Lang

called for intervention across a range of systems when he

proposed a therapy for anxiety that involved (a) shaping of

cognitions, (b) teaching of coping behaviors, and (c) atten-

uation of autonomic arousal. He saw psychotherapy as ideally

consisting of a "vigorous multisystem training program,

tailored to the unique behavioral topography presented by

the patient" (p. 109). Based on an extensive review of the

psychophysiological literature, Lang argued that because of

our poor understanding of the nature of interaction between

response systems, it could not be expected that changes in

one response system resulting from narrow therapeutic programs

would automatically generalize to other systems. He specu-

lated that the achievement of durable therapeutic results

could necessitate treatment of each response system involved.
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In summary, the theoretical orientation of the present

research and its therapeutic approach involved seven basic

assumptions.

1. An individual's hyperarousal to stress was, in

part, a learned process and capable of some learned modi-

fication.

2. The hyperarousal syndrome was a generalized and

undifferentiated-response which involved multisystems of

the organism, including autonomic-physiological, cognitive.

appraisal and imagery, affective components, plus an array

of overt and covert behavioral coping responses.

3. These systems were interactive and appeared to

augment, support, or attenuate each other in ways that were

not clearly understood.

4. If the hyperarousal syndrome persisted over a period

of time, a psychophysiological disorder could occur in a

given response system that had been repeatedly stimulated.

5. Stimuli that prompted a hyperarousal response were

less likely to result in a generalized, disorganizing effect

when adaptive coping responses were available to the organism.

6. Emotional phenomena, particularly anxiety, could be

viewed as the manifestation of interactions among the other

systems and was an important explanatory concept in most

theories of personality and psychopathology.

7. Learning to maintain the arousal state within a
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normal range of functioning could prevent the occurrence

of psychophysiological disorders.

The therapeutic intervention utilized in the present

research was designed for a broad range of potential psycho-

physiological disorders. It was an attempt to assess and

diagnose systematically the multiple response systems in-

volved in a hyperarousal syndrome and to provide a structured

training program that could remedy whatever maladaptive

patterns became apparent. Early diagnosis and treatment of

psychophysiological disorders (oriented toward prevention

of future organic damage)YJr e been in a very rudimentary

stage. To date, there have been no specific assessment

procedures that provided relevant information about the

complex interactions of the multisystems of the organism

involved in stress-related diseases.

The following questions were asked. If subjects volun-

tarily coordinated and integrated a multisystem low-arousal

response to stress, would this learning result in a signif-

icant reduction in physiological stress responses--e.g.,

muscle tension, headaches, tachycardia, cold hands and feet,

and other symptoms? Would a decrease in disruptive and

disorganizing emotions occur? Would cognitive appraisals

of threat be altered? Would subjects learn an adaptive

coping response that could be utilized in real-life situations?

The following hypotheses were tested.

1. There would be a significant reduction in the
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experimental group's adjusted means on the posttest EMG

measures compared to the control group.

2. There would be a significant reduction in the

experimental group's adjusted means on the posttest State-

Trait Anxiety Inventory compared to the control group.

3. There would be a significant reduction in the

experimental group's adjusted means on the posttest symptom

checklist measures compared to the control group.

4. There would be a significant reduction in the

experimental group's adjusted means on the emotional check-

list scores compared to the control group.

Method

Subjects

Subjects were 20 volunteers (6 males and 14 females,

ages 23-60), ward personnel at a state psychiatric hospital,

who had experienced anxiety, tension, and overreaction to

stress for one year or longer. An effort was made to screen

and eliminate from the study any subjects with medical

problems. It was believed that such disabilities would

unnecessarily complicate the results. Subjects taking drugs

were not included. Each person completed a consent form for

participating in research using human subjects (Appendix A),

and a self-report disease chart (Appendix B).

Apparatus

The following instruments were employed to secure data.

1. A portable Electromyograph Feedback System (BFT 401C)
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was designed specifically to yield physiological measures

of muscular tension. The meter displayed the average micro-

volt peak-to-peak (uV p-p) level of the electrical activity

at the electrode site. A continuous auditory tone feedback

was provided each subject; the pitch was directly proportional

to meter deflections. A high EMG muscle tension level pro-

duced a high tone and a low EMG level emitted a low tone.

The 95-600 Hertz bandpass characteristic was employed in

order to have a signal free from artifacts (EEG), and 5-meter

sensitivity ranges permitted measurement from 0-4.5 uV p-p

to 0-450 uV p-p.

2. The Digital Time Period Integrator (BFT 215C)

displayed average uV p-p amplitudes over a 10-second sampling

period. These measurements were related directly to the

observed meter readings of the EMG instrument.

3. Spielberger's State-Trait Anxiety Inventory was

designed as separate self-report scales for measuring state

and trait anxiety. Item selection and validation procedures

were described in detail by Spielberger (1966) and Spielberger,

Gorsuch, and Lushene (1970). The State-Trait Anxiety

Inventory has been found useful in the measurement of anxiety

in high school students, adults, and in neuropsychiatric,

medical, and surgical patients. It has been demonstrated

that state anxiety scores (A-State) increased in response to

various kinds of stress and decreased as a result of relax-

ation training (Spielberger et al., 1970). State anxiety
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was conceptualized as a transitory emotional state of the

human organism characterized by subjective, consciously

perceived feelings of tension, apprehension, and heightened

autonomic activity. A-State varies in intensity and fluc-

tuates over time.

Trait anxiety (A-Trait) refers to relatively stable

individual differences in anxiety proneness, that is, to

differences between people in the tendency to respond to

situations perceived as threatening with elevations in A-

State intensity. Persons who score high in A-Trait are more

threatened in circumstances in which failure is experienced

or in which personal adequacy is evaluated, such as taking

an intelligence test (Spence & Spence, 1966; Spielberger,

1966; Spielberger & Smith, 1966).

The symptom checklist (see Appendix C) was developed

by the author for the purpose of providing data on each

subject's symptoms that could be indicative of an arousal

state. The scoring system consisted of: 1 = mild intensity

(awareness of symptom only when attention was directed toward

it), 2 = moderate intensity (aware of symptom but could still

perform tasks), 3 = severe intensity (symptom disrupted ongoing

activities). The duration of symptoms was scored by placing

a numeral (1, 2, or 3) for each half-hour period that the

symptom was experienced.

5. The emotional checklist (see Appendix D) was devised

by the author to encourage each person's self-awareness of
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unpleasant emotional states. The scoring system was the same

as the system used for the symptom checklist.

6. A typewritten sheet of instructions for relaxation

training was provided each subject to aid in home practice

of relaxation techniques (see Appendix E). These instruc-

tions duplicated the verbal suggestions offered during the

training sessions in the laboratory.

Procedure

The experimenter attended staff meetings and explained

the stress-management training program. The same information

was provided at each meeting (see Appendix F). It was stated

that two separate training periods were necessary,because it

was not possible to provide the program for more than 10

people at one time.

Pretests. A small office (free from distracting noise

and harsh lighting) was used for pretests and training ses-

sions. A reclining chair was available. The following

pretests were administered to all subjects in individual

sessions.

1. Frontalis uV p-p EMG levels were recorded, and means

computed, from the Time Period Integrator readout of the

average amount of muscle tension at the electrode site over

a 10-second time period for 20 readings. The electrodes

(1/2 inch in diameter, silver chloride) were placed over the

frontalis areas. 1 inch above each eyebrow and spaced approx-

imately 4 inches apart. The ground was placed in the center
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of the forehead over the bridge of the nose and on the same

line as the electrodes. While EMG readings were recorded,

subjects were told to sit quietly with eyes closed. Re-

searchers (Shagass & Malmo, 1954; Stoyva & Budzynski, 1974)

have stated that the frontalis muscle group was involved in

anxiety and hyperarousal disorders. Jacobson (1938) and

BUdzynski (1973) noted that if subjects learn to achieve a

high degree of control over this hard-to-relax muscle group,

this learning should generalize to other more easily controlled

muscles.

2. All subjects took the State-Trait Anxiety Inventory.

3. The symptom checklist was provided each subject

with specific instructions concerning self-rating on each

item for the 7-day baseline.

4. A copy of the emotional checklist was given each

subject with specific instructions regarding self-rating of

each item for a 7-day baseline.

After pretests were administered, subjects were randomly

assigned to one of two equal groups: an experimental group

which received the training or a control group which did not

receive the training while the study was in progress. The

subjects in the control group continued their daily routine

activities and were not seen by the experimenter until the

completion of training by the experimental group.

Training. The training program for the experimental

group was initiated twice per week for 4 weeks, or a total
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of 8 sessions for each subject. Each training period lasted

approximately 30-40 minutes. The same appointment time was

scheduled every week.

The stress-management training program consisted of

three phases. During the first phase, sessions 1-3, EMG'

feedback was provided in the form of a continuous-tone

auditory feedback. It was explained that an increase in the

pitch of the tone indicated an increase in muscle tension,

and a lowered tone represented a decrease of muscle tension.

EMG levels were recorded during the training sessions and

provided an additional form of feedback regarding progress.

Verbal instructions in relaxation techniques were given

during each training session. A typewritten sheet of these

instructions was provided for home practice. Each subject

was told to practice the relaxation techniques at home for

20 minutes twice per day. The relaxation training consisted

of a 4-step program which included: (a) a modified progres-

sive-relaxation technique, (b) autogenic hand-warming phrases,

(c) deep-breathing exercises, and (d) suggestions regarding

the use of imagery to produce changes in real-life situations.

During the first phase of training, while the subjects

learned a thorough relaxation response, imagery instructions

were not given.

During the second phase of training, sessions 4-6, in-

dividualized training was instigated along three dimensions.
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1. EMG sensitivity ranges were adjusted for each person

and his progress. When relaxation occurred to the point that

the needle dropped consistently to the lower third of the

meter range scale, the sensitivity was increased. The

optimum criterion level was a consistent reading of 3-5 uV

p-p on the scale with no wide gyrations in the needle and

a smooth, low auditory tone.

2. Verbal relaxation instructions were altered to

enhance each subject's progress in self-regulation of his

unique pattern of responses. Information provided by the

dependent variable measures was used as a guide. To illus-

trate, a thorough muscle relaxation response (step 1 of the

written instructions) was emphasized for those persons who

exhibited high EMG frontalis levels, plus high scores on the

State-Trait Anxiety Inventory. This was based on Jacobson's

(1938) observation that anxious patients typically showed

elevated levels of muscle tension, and that cultivating a

condition of muscle relaxation could be useful in reducing

a patient's anxiety. Relaxation of the head and neck muscles

was stressed for subjects who had checked "frequent tension

headaches" on the symptom checklist. This was in accord with

Wolff (1968) who demonstrated experimentally that the imme-

diate cause of tension headaches was the sustained contraction

of the head and neck muscles. Budzynski (1973) found that

relaxation of these muscles was useful in treating this

disorder. Hand-warming techniques (step '2 of the -written
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relaxation instructions) were emphasized for subjects who

scored "cold hands and feet" or "rapid heart beat" on the

symptom checklist, which indicated the possibility of cir-

culatory disturbances. Schultz and Luthe (1969) observed

that anxious patients frequently displayed maladaptive re-

sponses in the peripheral circulation, and this could have

been indicative of sympathetic nervous system dominance.

Autogenic training was designed to produce a shift toward

parasympathetic response patterns. Deep-breathing exercises

(step 3 of the written relaxation instructions) were included

in the therapy training, and provided all subjects, because

respiratory distress leading to hyperventilation symptoms

has been often experienced by very anxious patients and they

were seldom aware of their maladaptive responses. Also,

the secondary symptoms associated with the hyperventilation

syndrome (dizziness, tachycardia, and perspiration) are of

autonomic origin (Nemiah, 1974).

3. Individualized training occurred along the third

dimension of imaginal rehearsal. Proficiency in the use of

imagery (step 4 of the written relaxation instructions) was

encouraged for all subjects. This consisted of the cognitive

and imaginal rehearsal of coping (without anxiety) with the

unique life events that commonly disturbed them. As in-

structed, each person selected a current stressful situation

and visualized himself responding in a relaxed and calm

manner. Imaginal rehearsal was repeated a number of times
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during each session, and subjects were encouraged to practice

this technique at home. To further enhance transfer of a

low-arousal state to real-life situations, subjects were

encouraged to practice respiratory control and relaxation

techniques frequently throughout the day and to incorporate

relaxed attitudes into daily routine activities.

During the third phase of training, sessions 7-8, the

EMG feedback was not provided, although EMG readings were

observed. This procedure was conducted to check the subject's

ability to maintain relaxation without feedback.

Posttests. All subjects in the experimental and control

groups were administered the posttests upon completion of

the training by the experimental group. The subjects in the

control group were not aware they were in a control group,

but were told that the second posttest assessment procedure

was necessary to obtain a current evaluation of their tension

level. The posttest measures were a replication of the

pretest phase; i.e., levels of EMG readings were obtained,

subjects scored the State-Trait Anxiety Inventory, and 7-day

baseline data were obtained on both the symptom checklist

and the emotional checklist.

At the conclusion of the study, each subject in the

experimental group was asked his subjective evaluation of

the training he had received. This verbal feedback was not

part of the data but provided information for the experimenter

regarding benefits of the stress-management training to
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each individual. The control group had not yet received

the training, so they were not asked their evaluations. The

opportunity was made available to these individuals to receive

the stress-management training.

Results

A separate analysis of covariance between the experi-

mental and control groups on the dependent variable measures

(using pretest as covariant) reveal a significant differ-

ence on all measures. The raw data and means for the five

dependent variables are found in the Appendices G-K.

The analysis of covariance on the EMG scores is F (1,

17) = 120.90, p <.001. Pretest mean for the experimental

group is 18.26 uV p-p, and the posttest mean is 7.90 uV p-p.

Pretest mean for the control group is 19.16 uV p-p and the

posttest mean is 17.78 uV p-p. The mean EMG levels for the

experimental group show a considerable decrease from the

baseline after several sessions and home practice. Every

subject, except one, in the experimental group shows reduced

EMG levels below 10 uV p-p. No one in the control group shows

decreased EMG levels below 10 uV p-p, but most subjects do

show a slight decrease.

Analysis of covariance between the experimental and

control groups on the A-State scores reveal a significant

difference, F (1, 17) = 21.06, P < .001. Pretest and post-

test means for the experimental group are, respectively,

50.70 and 33.90, and for the control group 46.70 and 48.90.
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The results of the analysis of covariance on the A-Trait

scores are also significant, F (1, 17) = 46.82, < <.001.

Pretest and posttest means for the experimental group are,

in order, 45.80 and 36.10, and for the control group 44.50

and 45.20.

As predicted, the subjects in the experimental group

show a significant reduction in the symptom checklist scores,

F (1, 17) = 14.71, p 4.01. Pretest and posttest means for

the experimental group are, respectively, 178.80 and 57.70,

and for the control group 160.60 and 161.20.

Analysis of covariance indicates a significant reduction

in the emotional checklist scores for the experimental group

as compared to the control group, F (1, 17) = 43.20, p <.001.

Pretest and posttest means for the experimental group are,

in order, 140.00 and 46.20, and for the control group 133.90

and 123.10.

Discussion

The hypothesis is supported that an individual's hyper-

arousal to psychological stress is capable of some learned

modification. Essentially, the principle goals of the stress-

management training are attained. The subjects in the

experimental group report increased awareness of tension

levels, learning to establish some control over these functions,

and showing indications of an ability to transfer this learning

to real-life situations. This learning is reflected by the

significant reduction of the scores of the dependent variables.
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EMG levels. Subjects in the experimental group indicate

lower EMG levels by 57% of baseline. The control group shows

a decrease of EMG levels by 8%. These results signify that

the stress-management training has assisted subjects to

learn to reduce muscle tension in the frontalis area. Ac-

cording to the BFT 401C EMG instruction manual (Biofeedback

Technology, p. 15), the average subject shows frontalis

muscle tension between 10-20 uV p-p. The subjects in this

present study follow this pattern. Some researchers consider

EMG frontalis levels above 10 uV p-p to be high (Budzynski,

Stoyva, Adler, & Mullaney, 1973), but in their study the

comparison group consisted of young, college students.

Factors that might influence EMG levels (but to date have

not been investigated) include variations in instruments,

choice of bandpass frequency, or personal characteristics

of the subjects (age, sex, education, or occupation). The

high EMG levels of the subjects in the present study may be

a reflection of these variables, plus the stringent selection

criteria.

Verbal reports of the experimental group indicate that

the effects of the stress-management training are not con-

fined to the particular muscle group for which feedback is

provided. Most subjects reported a generalized feeling of

reduced tension throughout the body. This is in accord with

the-observations of Jacobson (1939) and Budzynski et al.

(1973).
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State-Trait Anxiety Inventory. The stress-management

training has the beneficial effect of significantly reducing

the self-report scales of the State-Trait Anxiety Inventory

for the experimental group. Subjects in this group report

fewer day-to-day stress responses after training. Self-

evaluation of arousal to stress is enhanced along with an

expressed feeling that they can do something to reduce the

tension. The essential qualities as evaluated by the A-

State scale involve transitory feelings of tension, nerv-

ousness, worry, and apprehension (Spielberger et al., 1970).

As demonstrated by these researchers, scores on the A-State

increase in response to various kinds of stress, and decrease

as a result of learning a relaxation response. This present

study confirms Spielberger's observation of a decrease in

A-State scores as a result of relaxation training.

The significant reduction in A-Trait scores for the

experimental group seems to indicate that the effects of

the stress-management training extended beyond the individual

sessions. This is of particular interest, because the A-Trait

scores had been expected to remain constant for both groups.

Chronic anxiety can be greatly reduced by biofeedback

training (Raskin, Johnson, & Rondestvedt, 1973). These

techniques may become important adjunctive therapy for

psychiatric patients in whom anxiety presents the predominant

symptom. While drugs have been used for this purpose, their

benefits are often lessened by lack of specificity, unwanted
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side effects, and an absence of positive transfer to the

nondrug state.

Assuming that the reduction in anxiety-proneness (A-

Trait) in the experimental group results from the stress-

management training, the key distinction may lie in the

fact that this training requires the subject to learn for

himself how to reduce his tension levels. This self-regu-

latory aspect may aid in the development of a sense of

internal control over maladaptive responses which may then

serve to decrease general anxiety levels. Persons with a

sense of internal control are significantly less anxious

than those who feel at the mercy of their environment

(Seligman, 1975). It is important to teach, not just

symptom management, but alternative responses for coping

with stress and maladaptive anxiety responses (Lazarus,

1976). If these assumptions are correct, individuals who

learn low-arousal adaptation to stress would be expected

to retain the benefits derived from this learning, and

hence be able to reduce anxiety in real-life situations.

The clinical value for prevention of psychiatric and psycho-

physiological disorders needs to be investigated. The

efficacy of this hypothesis could be evaluated through

replication of this present research.

Symptom checklist. Most subjects list symptoms of

daily tension, anxiety, cold hands and feet, headaches,

fatigue, and insomnia as the most disturbing symptoms.
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In the experimental group, 3 of the 10 subjects had insomnia,

but posttest scores and self-reports indicate the condition

markedly improved for the 3 subjects. Verbal reports of

4 subjects with symptoms of tension headaches indicate that

these headaches occur most often as a response to situational

anxiety, such as work pressures. Posttest symptom checklist

scores and self-reports reveal an increasing ability to

reduce the frequency and severity of headaches. Subjects

are encouraged to emphasize relaxation of the. be d and 'neck

muscles prior to a stressful event. The experiences of

these subjects (with the modification of tension headaches

through relaxation techniques) are in accord with the

findings of Budzynski et al. (1973).

Emotional checklist. The negative emotions reported

most often by the subjects include anxiety, anger, depression,

frustration, irritation, impatience, and fear of failure.

A decrease in these unpleasant emotions occur for subjects

in the experimental group. Verbal reports indicate a begin-

ning realization that some control can be achieved over the

hyperarousal of these feelings. It seems reasonable to

consider from these results that emotional responses in

humans interact in a very complex way with the physiological,

cognitive, and behavioral systems--and that partial self-

regulation and attenuation of disruptive emotions can be

learned.
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Experiential correlates. Verbal reports of the subjects

in the experimental group during the training sessions

indicate that sensations often occur of warmth and heaviness

or tingling of the hands and feet. They also express feelings

of drowsiness and increased imagery. One subject relates

that she now dreams and remembers her dreams, which had not

occurred in a long time.

Other interesting observations are reported. Most of

the subjects state that they use the relaxation techniques in

modified form during numerous stress situations, and these

techniques help to relax and calm them. Several persons

experience warmer hands and feet. This result is not tested

through the hand temperature instrument. One individual who

complained of arthritis of her hand, found her pain decreased

by the hand-warming exercises. Different patterns of sensa-

tions are reported by each subject, and the categories

mentioned occur frequently enough to suggest the direction

for future research.

Data in this present study suggest that individualized

stress-management training can accomplish significant decreases

in stated stress reactions--and that these decreases will be

manifested in the physiological, cognitive, affective, and

behavioral systems of the organism. The small number of

subjects in this study would place limitations on the gener-

ality of these findings.
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The question should be considered whether or not the

significant results obtained are due to artifacts, such as

placebo effects, experimenter bias, or other competing

processes. In therapy studies, it seems particularly im-

portant to identify the limitations of the treatment.

Placebo effect elicited by the hope aroused, the

attention received, or the suggestions given are considered

a major factor in the success of psychotherapy (Frank, 1961).

As in all forms of therapy, positive expectations on the

part of the patient may be a prerequisite for successful

outcome, especially when the patient's cooperation is the

necessary component for change. The placebo effect can be

considered a potent therapeutic intervention in its own

right, and it may not be possible to completely rule out

placebo effects in a therapeutic situations. The hope and

expectations that a patient brings to therapy have a powerful

influence on his motivation and willingness to practice

relaxation techniques at home, and to change his responses

in real-life situations. In autonomic learning, factors

other than placebo effects must be considered. Impressive

evidence for the active therapeutic principle of instrumental

learning of visceral responses does exist in animals, where

the subjective placebo effect is minimal (Miller, 1969).

It would seem that both factors may provide a meaningful

basis for biofeedback relaxation training (Stroebel, 1973).
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The question of experimenter bias is an important one

in any therapy. Recent research has established that the

therapist's attitude toward his client is a nonspecific

factor in most therapies and has been associated with the

likelihood of patients remaining in therapy (Shapiro, 1971).

Although the training provided in this study is more struc-

tured and objective than traditional counseling, bias cannot

be ruled out completely as a factor influencing the results.

It is assumed that the pretests are minimally influenced by

therapist bias because of administration before random

assignment into groups. The posttest scores may be confounded

somewhat by the fact subjects in the experimental group knew

they had received the training, and subjects in the control

group knew they had not. A double-blind experimental design

is not possible because the study is implemented by one

experimenter. Systematic replication of this research could

verify the results.

Clinical considerations. Individuals differ in their

autonomic specificity, and situations may evoke different

physiological responses in each person (Lacey, 1967). Thus,

the type of feedback should be selected so as to maximize

its correlation with the problem in question. In this study,

a structured training program is modified to accommodate

each subject's unique pattern of responses. No one component

of the therapeutic approach is considered either sufficient

or necessary. The biofeedback training is believed to
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enhance the learning process, and the verbal instructions

are a guide that enable the individual to self-regulate his

internal responses through attention to specific patterns

he displays.

For applications involving the self-control of complex

states (anxiety or fear), it becomes important to determine

what functions, or pattern of functions, occur in these

states for each individual. Emotions can be more effectively

treated in the context of the wide variety of mediators that

affect the reaction pattern, rather than in the context of

a single response system. Elimination of the physiological,

cognitive, or behavioral mediators in a therapeutic situation

narrows the scope of self-regulation and minimizes the

complexity of the problem.

There are a few individuals (labeled "visceral responders")

who report excessive anxiety but who do not seem to be partic-

ularly amenable to EMG feedback (Budzynski, 1973). They

report a great deal of subjective anxiety, which is not

manifested in muscle tension. One of the subjects in the

present study shows this pattern. His difficulties are

primarily visceral with a prolonged history of colitis. It

is believed that this subject requires longer and more

intensive therapy than the 8 sessions provided.

An important factor that is central to all forms of

therapy is patient motivation and involvement. Many of the

subjects in this study became discouraged about their progress
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in the third or fourth session. Perhaps they began to

realize that biofeedback-relaxation training is not a miracle

or panacea for all ills. Therapist praise and a growing

sense of competence in the ability to control autonomic

responses (self-reinforcement) proved sufficiently encour-

aging to these individuals to continue training. Modifying

the training program for each person's needs may have been

a significant factor in maintaining interest and motivation.

Results of this study seen to indicate that those

individuals who perceive themselves as overreacting to

situational stress with tension, anxiety, and diverse somatic

complaints may very well benefit from a stress-management

training program such as this one. The implications for

prevention of psychophysiological disorders can only be

surmised at this time. It is known that the autonomic

nervous system innervates the heart and blood vessels, the

muscles of the viscera, and the glands (Chusid, 1973).

Excitation or stress can alter these structures (Selye,

1956, 1974). There is evidence of a pattern of hyperreac-

tivity in the affected organ system of frequently stressed

persons (Wolff, 1968). Not only actual control, but per-

ceived control, increases motivation, alters cognitions, and

reduces heightened emotionality or hyperarousal (Seligman.

1975). Therefore, it may be inferred from the results of

this study that low arousal adaptation to stress may reduce

the possibility of future medical illness.
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The importance of prevention of psychophysiological

disorders cannot be denied. Irreversible organic pathology

limits the effectiveness of biofeedback relaxation training

or any therapeutic intervention (Patel, 1977). Combining

a screening and early detection program for psychophysio-

logical disorders such as hypertension may prove of great

value. Learning self-regulation of internal functions

at an early age might represent the most meaningful appli-

cation of stress-management training to psychophysiological

disorders. The time has come for controlled longitudinal

studies in this area.

An important trend is beginning to take place in areas

of stress-related disorders. The patient is becoming increas-

ingly involved in his own treatment. The traditional doctor-

patient relationship is giving way slowly to a shared sense

of responsibility, in which the patient is helped to become

aware of his problems (both physical and mental) and to become

a responsible partner in the restoration of his health.

Instrumental learning of autonomic functions has stim-

ulated renewed interest in concepts such as voluntary control

and consciousness--and in such central issues as the degree

to which man can modify or control his physiological and

emotional responses in the face of environmental stress.

This has important implications in a therapeutic practice.

The mental health worker should not be viewed as an expert

who does something to a patient--but as a teacher of mental
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health. Thus, the individual himself is primarily responsible

for the maintenance of control of his health. Central to

the consideration of individual responsibility is a need to

redirect the mental health focus upon the whole person.

Enhancing awareness of the interrelatedness of the mental,

emotional, physiological, and behavioral aspects of the

personality will aid an individual in the self-management,

and perhaps prevention, of many psychophysioloigical and

psychiatric illnesses.

In summary, this present research investigated the

effectiveness of a multisystem therapeutic intervention for

hyperarousal to stress. Objective and subjective data were

used to assess the physiological, cognitive, affective, and

behavioral aspects and to provide a structured stress-

management training program that could remedy whatever mala-

daptive patterns became apparent. The results indicate that

if subjects learn to voluntarily coordinate and integrate

a multisystem low-arousal response to stress, this learning

will result in a reduction in physioloigical stress responses,

attenuate disruptive emotions, decrease cognitive appraisals

of threat, and provide adaptive coping responses that can be

utilized in real-life situations.
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Appendix A

Consent to Research Procedures

Name of Subject:

1. I hereby give consent to to perform or
supervise the following investigational procedure or
treatment:

Biofeedback Relaxation Training

2. I have (seen, heard) a clear explanation and understand
the nature and purpose of the procedure or treatment;
possible appropriate alternative procedures that would
be advantageous to me (him, her); and the attendant
discomforts or risks involved and the possibility of
complications which might arise. I have (seen, heard) a
clear explanation and understand the benefits to be
expected. I understand that the procedure or treatment
to be performed is investigational and that I may withdraw
my consent for my status. WIth my understanding(>of this,
having received this information and satisfactory answers
to the questions I have asked, I voluntarily consent to
the procedure or treatment designated in paragraph 1
above.

Date

SIGNED:_
Witnes s

SIGNED:_
Witness

SIGNED:

Subject

or

SIGNED:
Person Responsible

Relationship
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Appendix B

Self-Report Disease Chart

NAME SEX AGE

Please check the following diseases if you now have or have

ever had these diseases:

1. DIABETES yes no how long

2. HEART DISEASE yes no how long

3. THYROID DISEASE yes no how long

4. ALCOHOLISM yes no how long

5. CANCER yes no how long

6. EPILEPSY yes no how long

7. KIDNEY DISEASE yes no how long

8. LIVER DISEASE yes no how long

9. HIGH BLOOD PRESSURE yes no how long

10. List other diseases

and how long you have
had the disease

Please answer the following questions:

1. What medications are you taking? Give dosage and how long
you have been taking the medication.

2. What do you expect to gain from biofeedback relaxation
training?
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Appendix C

Instructions for the Symptom Checklist

It is important for your stress-management training

program that you become acutely aware for seven days of

every bodily symptom you experience and to score them

accurately in the appropriate column. This symptom check-

list is provided as an aid to enhance your awareness. If

you experience any symptoms other than those listed, please

score each symptom during the 7-day period and list them in

the last column. The scoring system is as follows:

1 = mild intensity (awareness of symptom only when attention

is directed toward it).

2 = moderate intensity (aware of symptom but can still

perform tasks).

3 = severe intensity (symptom disrupts ongoing activities).

The 1, 2, 3 numeral should be placed for each one-half

hour period in which you experience the symptom. For example,

if you experience a headache of moderate severity that lasts

for one hour, you mark 2, 2, in the column for that day.
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Symptom Check-List

DAY

l 2 3 4 5 6 7

HEADACHES ---- I

INSOMNIA---

DIZZINESS

COLD HANDS/FEET ---

TICS-MUSCLE TWITCH ---- S

TIREDNESS---

NO APPETITE---

EXCESSIVE EATING ----

RAPID HEART BEAT ---

C A N N O T C O N C E N T R A TE- - --E

FORGETFULNESS----

HAND TREMORS---

STOMACH TROUBLES ---

BOWEL DISTURBANCES

ITCHY SK IN----

LEG CRAMPS----

INDECISIVE----

NIGHTMARES---

CANNOT RELAX---

OTHER
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Appendix D

Instructions for the Emotional Checklist

This test is designed to aid you in becoming aware of

your emotional arousal and the kinds of situations that

produce arousal in you. The same scoring system is used for

both tests: 1 = mild intensity; 2 = moderate intensity;

3 = severe intensity.

Emotional Checklist

DAY

1 2 3 4 5 6 7

ANXIETY----

ANGE R---

DEPRESSION ----O

REJECTION---

FRUSTRATION ----

SPECIFIC FEARS ----

EMBASSASSED ----

GUILT,SHAME ----

HATE----

LONELY, FRIENDLESS----

JEALOUS ----

SAGE ----

SHYNESS---

FEAR OF FAILURE

- -- - .. i i

- - .....

- - - - - r

- - - ---

- - - - - -.--r

- - - - - - - i

.. --

s

- - - -

----

- - - -
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DAY

1 2 3 4 5 6 7

E N V Y - - - - - - - - - - - ---L..O.... ..

LOSS OF TEMPER -- ---- ---

IMPATIENT - - - - - - -.-- .

HELPLESSNESS

TEARFUL - - - - - - .-.... .

HURT BY OTHERS ---- ---- ---- ---... _.-_-_

DISCOURAGED -------..-...

INDECISIVE

MOOD SWINGS - - - - - - --. .

CAN'T EXPRESS-- -- - - - -- .

OTHER ---- ---- ---
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Appendix E

Instructions for Home Practice of Relaxation Techniques

To receive the greatest benefit from relaxation training,

these exercises should be practiced twice a day for 20 to

30 minutes.

Begin by getting as comfortable as you can. Just try to let
go of all the tension in your body. Settle back comfortably.
Breathe in and out evenly and deeply. With every breath that
you take you will begin to feel calmer and more relaxed.

Step 1: Study your muscle tension and relaxation contrasts.
Tense the muscles in your right foot and leg. Tighter and
tighter. Feel the tension in these muscles and all over your
body. Now, stop tensing your muscles and relax. Feel a
wave of calm come over you as you stop tensing your muscles.
Enjoy this feeling for a few moments... Now, tense the
muscles in your left foot and leg. Hold this tension for a
few moments... Now stop tensing your muscles and relax.
Feel the wave of calm that comes over you when you relax...
Now follow the same procedure for each of the following muscle
groups: right hand and arm...left hand and arm.. .neck and
shoulder muscles... Now try to tense every muscle in your
body, tighter and tighter. Feel the tension all over your
body. Now, stop tensing your muscles and relax. Feel the
wave of calm that comes over you as you relax these muscles.
Enjoy this peaceful feeling for a few moments... COntinue
to breathe very evenly and slowly. With every breath that
you take you are feeling calmer and more relaxed...

Step 2: Concentrate on warming your hands and feet. Repeat
to yourself, "My right hand is becoming very warm and heavy.
I am feeling calm and relaxed," Feel the warmth in your hands.
Next, repeat to yourself, "My left hand is becoming very warm
and heavy. I am feeling very calm and relaxed." Feel the
warmth in your hands. Now, concentrate on warming your right
foot and then your left foot in the same manner... Continue
to breathe very evenly and deeply and with every breath that
you take you are becoming more and more relaxed.

Step 3: Concentrate on your breathing. Breathe in deeply and
slowly to the count of 8. Fill the lower part of your lungs
first, then feel the air coming into the rest of your lungs.
Hold your breath for a few seconds and then exhale slowly to
the count of 8. Repeat this at least 5 to 10 times.



Appendix E--Continued

As you breathe, repeat to yourself, "My heartbeat is calm
and regular. I feel calm and relaxed." Enjoy this peaceful
feeling for a few moments.

Step 4: When you are very deeply relaxed, say the cue words,
"Relax and be calm." Every time you say these words to your-
self in the future you will feel very peaceful and calm.
Your muscles will be relaxed. Your hands and feet will feel
warm. Your heartbeat will be calm and regular. You will
feel confidence in yourself because you know you can reduce
your anxiety and tension. While you are feeling very relaxed,
suggest to yourself other changes in yourself you would like
to accomplish, for example, relief of symptoms, be more
assertive, etc... Imagine these changes occurring... Just
relax deeper and deeper for several more minutes... You feel
calm and secure. Enjoy this feeling. During the daytime
arouse yourself by counting from one to five slowly. When
you reach five you will feel alert and very calm.

48
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Appendix F

Information Provided at the Staff Meetings

Biofeedback relaxation training is being offered to

the staff on this unit with the approval of Dr. Bartlett,

your unit chief. This program is designed to teach each

individual to reduce his anxiety, tension, or overreaction

to stress situations. Anyone who believes that he has re-

sponded to stressful situations with tension and anxiety for

at least one year may become a participant in this program.

It is thought by some researchers that tension is a learned

habit. Biofeedback relaxation training aids an individual

in learning a relaxation response to stressful situations.

The method.is easy to learn. It requires only daily practice

plus two training session a week for four weeks. Each session

will last for one half hour.

The biofeedback instrument provides information about

muscle tension. When the muscle tension in your forehead

muscle is high the tone feedback will be high. You will learn

by this training to keep the tone low, indicating less muscle

tension. There will be two training programs because it is

not possible to provide this program for more than ten people

at one time. Individuals will be selected for the first or

second training program on a random selection basis and no

partiality will be shown in the selection process. If you

are interested, please sign the sheet of paper that is being

passed around.
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Appendix G; Table 1

Raw Data and Means on the EMG Measures:
Experimental and Control Groups

Experimental
Group Pretest Posttest
Subjects Scores Scores

1 16.47 2.82
2 26.25 7.02
3 13.11 5.90
4 22.38 9.29
5 20.92 13.96
6 16.50 8.05
7 16.08 9.54
8 18.31 6.35
9 17.27 6.40
10 15.35 9.63

Totals 182.64 78.96
Means 18.26 7.90

Control
Group Pretest Posttest
Subjects Scores Scores

11 13.85 15.06
12 13.70 12.10
13 29.25 25.98
14 21.24 21.41
15 15.05 20.84
16 25.41 19.40
17 17.70 15.08
18 20.88 17.20
19 14.30 15.85
20 20.26 14.92

Totals
Means

191.64
19.16

177.84
17.78
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Appendix H: Table 2

Raw Data and Means on the A-State Scores:
Experimental and Control Groups

Experimental
Group Pretest Posttest
Subjects Scores Scores

1 63 47
2 32 29
3 32 38
4 42 33
5 53 30
6 60 40
7 59 29
8 55 28
9 50 27
10 61 28

Totals 507 339
Means 50.70 33.90

Control
Group Pretest Posttest
Subjects Scores Scores

11 54 57
12 43 32
13 37 49
14 43 52
15 34 48
16 64 65
17 54 48
18 26 31
19 47 57
20 55 48

Totals
Means

467
46.70

489
48.90
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Appendix I: Table 3

Raw Data and Means on the A-Trait Scores:
Experimental and Control Groups

Experimental
Group
Subjects

1
2
3
4
5
6
7
8
9
10

Pretest
Scores

54
24
42
50
41
60
51
48
45
43

Posttest
Scores

45
25
47
41
29
38
36
33
30
37

Totals 458 361
Means 45.80 36.10

Control
Group
Subjects

11 58 57
12 42 33
13 50 51
14 35 44
15 43 47
16 63 57
17 44 40
18 31 32
19 42 50
20 37 41

Totals
Means

445
44.50

452
45.20

III1.il ms.. m.
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Appendix J: Table 4

Raw Data and Means on the Symptom Checklist
Scores: Experimental and Control Groups

Experimental
Group Pretest Posttest
Subjects Scores Scores

1 65 21
2 250 11
3 55 48
4 59 36
5 76 3
6 149 130
7 357 121
8 411 70
9 115 16
10 251 121

Totals 1788 577
Means 178.80 57.70

Control
Group Pretest Posttest
Subjects Scores Scores

11 55 76
12 67 199
13 129 114
14 254 248
15 63 68
16 235 339
17 78 33
18 439 275
19 114 98
20 172 162

Totals
Means

1606
160.60

1612
161.20
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Appendix K: Table 5

Raw Data and Means on the Emotional Checklist
Scores: Experimental and Control Groups

Experimental
Group Pretest Posttest
Subjects Scores Scores

1 85 51
2 115 38
3 116 93
4 32 14
5 138 8
6 196 128
7 154 29
8 235 43
9 51 8
10 230 50

Totals 1400 462
Means 140.00 46.20

Control
Group Pretest Posttest
Subjects Scores Scores

11 69 54
12 88 137
13 120 116
14 99 108
15 73 68
16 255 181
17 78 60
18 218 164
19 206 180
20 133 157

Totals
Means

1339
133.90

1231
123.10
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