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muscle tension as measured by EMG readings. The programs were
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the Spielberger Trait Anxiety measure, the Sports Competition

Anxiety Test, and Rotter's Locus of Control Test to evaluate the

psychological parameters. In addition, blood pressure and resting

heart rate data were collected one hour prior to three competitive

duo meets and prior to "warm-up". EMG monitoring by biofeedback was

accomplished through use of the Autogen 1100 Myograph at a band pass

setting of 100 to 200 Hz. EMG measures were made by use of the

Autogen 5100 Digital Integrator using time-averaged performance of

each subject. These measures were independent of the analysis



feedback. All pre-measures were gathered prior to the various

treatment strategies. The subjects were 36 male collegiate varsity

track and field athletes divided into one of four treatment cells

containing nine subjects each. Each group met for a total of twelve

one-half hour sessions and participated in either a cassette-taped

Quieting Response program, a Quieting Response program with

augmented EMG biofeedback, or EMG biofeedback alone. The control

group was administered the assessment items and blood pressure and

resting heart rate measures to include EMG time-averaging

monitoring. In lieu of treatment, the control group attended twelve

one-half hour sessions of passive rest and listened to "music of

choice" during these sessions.

Statistical analysis using repeated-measures analysis of

variance (ANOVA) revealed that EMG measures were significantly

reduced through the six weeks of training using relaxation training

alone, biofeedback training, and combined relaxation/biofeedback

training. There were no differences as a result of treatment effect

for the variables for between group significance for any of the

variables to include Trait Anxiety, Sports Competition Anxiety,

Locus of Control, blood pressure, and resting heart rate.
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The Effects of EMG Biofeedback Training and Relaxation
Training on Self-Reported Measures of Trait

Anxiety and Sports Competition Anxiety

CHAPTER I. INTRODUCTION

Statement of the Problem

The preponderance of research in the use of biofeedback and its

use in the reduction of anxiety measures falls outside of the milieu

of sports and athletics. A review of the literature and research

indicates that, although use of biofeedback techniques is advocated

by various sports psychologists (Ash and Zellner 6), as yet few

studies have used this technique with athletes in a research set-

ting.

Cognitive training is a term that encompasses techniques used

to help individuals alter their own stress reactions to environmen-

tal events. The term cognitive implies that the technique focuses

on thoughts and perceptions. Cognitive restructuring, mental

rehearsal, rational-emotive therapy, self-efficacy statements, and

general relaxation programs can be brought under the umbrella term

of cognitive training.

Electronic feedback of a physiological response (biofeedback)

has been combined with cognitive training techniques by a few

researchers (Blanchard and Epstein, 17; DeWitt, 44, 45). The gen-
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eral goal of these programs is to have subjects become aware of

their responses to events and then substitute more adaptive ways of

responding.

The question arises, is biofeedback training effective in

reducing self-reported anxiety in a sports setting? Is biofeedback

control enhanced by the learning of a Quieting Response, or

relaxation program, and is it evidenced by an increased ability to

monitor physiological measurements through self-control?

The information that exists supports, generally, the notion

that High State and High Trait Anxiety in sports is likely to accom-

pany a reduced effectiveness in both physiological and psychological

self-concept and in coping abilities within a competitive contest.

Because of the nature of the interdependent aspects of

perceived success, self-concept, and Trait Anxiety levels in ath-

letes, a clear need exists to develop coping skills that may enhance

awareness of physiological responses and reduce High Anxiety levels.

Purpose of the Study

The purpose of this study is to determine the singular and com-

bined effects of progressive relaxation and biofeedback monitoring

upon anxiety and other psychological and physiological variables in

a selected group of subjects in a specific sports setting. The pro-

gram is designed to be administered over a six-week sequence, with a
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pre-measure utilizing the Spielberger Trait Anxiety Measure, use of

the Sports Competition Anxiety Test (SCAT) prior to competition of

the subjects in three duo track and field meets throughout a season

of track and field will be used to establish state-anxiety. In

addition, blood pressure and resting heart-rate data will be

collected prior to "warm up" in the competitive duo-meet setting.

The Appendix gives pertinent information and instruction/

references to the paper/pencil instruments. The dependent variables

are SCAT, STAI, the I-E Locus of Control Test, blood pressure/

resting heart rate measures, and EMG measures.

Importance of the Study

A review of the literature in the area indicates that much is

known about pre-competitive anxiety in athletes but little has been

done to modify this pattern. Researchers have reported moderate

success in reducing pre-competitive and trait anxiety but little

evidence exists of a total program incorporating both biofeedback

and cognitive techniques for this purpose specific to athletics.

Many positive attributes have been identified that are supposed

outcomes of a healthy sport environment. The goals of education

that are established identify desired outcomes; the social, emo-

tional, physical, and intellectual goals, are perhaps met. However,

the learning situation of the sports field may be likened to an
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environment where not only positive lessons are learned but also

negative outcomes may be evident.

Our sports world is replete with opportunities to gain lessons

from both success and failure. Kenneth Pelletier maintains that

. . Stress disorders are based upon the slow, developmental

accumulation of physiological and physical stress responses through-

out the lifetime of the individual" (Pelletier, 130). Pelletier

also maintains that situations and events that would be interpreted

as positive and pleasurable can also be stress-inducing perhaps as

much as those events that are considered as negative.

Models of behavior admired in our society contribute to
a high level of stress with their emphasis upon ambi-
tion, drive, extreme goal orientation, financial suc-
cess, and the appearance of being constantly busy.

(Pelletier, 1977)

Hence, the sport environment that places high expectations upon

participants and the clearly defined values attributed to winning

and losing, is perhaps a stage where later behavior techniques are

rehearsed many times over by our athlete understudies.

The intent of this study is to investigate the results of

changes of Trait and State Anxiety levels and the effects of a

"Quieting Reponse Training" program in conjunction with selected

biofeedback modes. The biofeedback treatment groups utilized the

Autogen 1100 Electromyography Unit (EMG). In addition, the Sports

Competition Anxiety Test (SCAT), and the Rotter I-E Locus of Control

Scale (I-E) were administered to further investigate factors of
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personality awareness. Examples of the tests and information con-

cerning reliability/validity on the various items appear in the

Appendix.

Delimitations

This investigation was confined to determining the effect of

the instructional program and use of biofeedback techniques on self-

reported measures of state and trait anxiety, blood pressure mea-

sures, heart rate measures, and EMG readings. Undergraduate stu-

dents who were members of a track and field varsity program com-

prised the study population. Consequently, generalizations to other

than athletic populations may be inappropriate.

Limitations

The sample for the study consisted of 36 student/athletes, the

instructional strategies employed and the data collection procedures

for this study required groups of relatively small numbers, however,

the statistical treatment accounts for a level of significance par-

ticularly adapted for the size of the sample. The population of 36

students was placed into each treatment cell based on random selec-

tion procedures.
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Assumptions

This study was based on the following assumptions:

I. The STAI will correctly identify the trait anxiety levels of the

subjects and is a reliable and valid assessment tool.

2. The undergraduate students who comprised the study group will

represent a cross section of track and field athletes and those

that comprise an individual sports team.

3. Baseline BP and EMG readings will be valid and reliable measures

for each subject.

4. Pre and post test scores will vary sufficiently to allow for a

statistical analysis of the effectiveness of the treatment pro-

grams.

Definitions

1. Anxiety: a strong personally experienced feeling of distress

and anguish. It is a state of being uneasy, apprehensive or

worried about what may happen.

2. A-State Anxiety: existing or current emotional state char-

acterized by feeling of apprehension and tension and associated

with activation or the organism. A-State Anxiety is a negative

affect.

3. Biofeedback: involves the placing of a monitor between a body

process, processes that can be monitored may be subject to
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learned control. The parasympathetic nervous system works in

opposition to the sympathetic, it is the means by which relaxa-

tion occurs. The activity of the skelatal muscles is triggered

by a pattern of electrical impulses originating in the central

nervous system, the motor nerve pathways terminate in the muscle

fibers. Muscular relaxation occurs when the electrical

discharge rate is decreased. EMG activity is expressed in

microvolts (millionths of a volt). Since muscular tension is

proportional to the degree of electrical discharge that

stimulates the muscle, EMG is a direct index of contraction or

relaxation.

4. Competitive A-Trait Anxiety: a tendency to perceive competitive

situations as threatening and to respond to these situations

with feelings of apprehension or tension.

5. EMG Biofeedback: The activity of the skeletal muscles is trig-

gered by a complex pattern of electrical impulses originating in

the central nervous system. These impulses travel from the

brain and spinal cord through motor nerve pathways which ter-

minate in the muscle fibers. Innervation of the muscle fibers,

and consequent muscle contraction, is brought about when a sig-

nificant number of motor nerves in a given area are emitting

repeated electrical discharges.

The electrical activity which accompanies muscle action is

called the electomyogram, or EMG, and is commonly detected by
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metal electrodes attached to the surface of the skin. EMG

activity is expressed in microvolts (millionths of a volt). At

any given location, the integral average microvolt level is a

function of:

I. the number of motor neurons firing in the vicinity
of the electrodes

2. the rate of firing (discharge) per neuron

3. proximity of the discharging neurons to the elec-
trodes

Since muscular tension is proportional to the degree of

electrical discharge stimulating the muscles, the EMG is a

relative physiological index of muscular contraction or

relaxation (the lower the microvolt level of EMG activity, the

more relaxed the monitored muscle).

6. Trait Anxiety: A predisposition to perceive certain situations

as threatening and to respond to these situations with varying

levels of state anxiety. Also included, is a motive or acquired

behavioral disposition that predisposes an individual to

perceive a wide range of objectively nondangerous circumstances

as threatening and to respond to these with state anxiety

reactions proportionate in intensity to the magnitude of the

objective danger.

7. Method of Analysis: The dependent variables will be represented

by the following:

I. Scores on the STAI.
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2. Scores on the SCAT.

3. Scores on the I-E Test

4. Average readings on the EMG digital monitor

5. Average readings for pre-meet blood pressure and
resting heart rate (BPM).

Pre-test scores will be compared to post-test using the analysis

of variance for repeated measures techniques. Results will be

considered statistically significant at the .05 level.

Hypothesis:

The following comprised the null hypothesis for this study:

1. There is no significant difference in Trait Anxiety measure of

the subjects due to the training programs to include biofeedback

augmented training from pre- to post-test and eighth week

results.

2. There is no significant difference in State Anxiety one hour

before a contest due to the training programs, as measured by

SCAT.

3. There is no significant differences in I-E Locus of Control

measures due to the training programs.

4. There is no significant differences in EMG readings as measured

by the EMG digital monitor for three treatment and one control

groups.

5. There is no significant difference in BP/HR prior to competition

due to the training programs.
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CHAPTER II. REVIEW OF LITERATURE

Definition of Anxiety

An important component of personality is that of anxiety, a key

construct in the conceptualization of many theorists considering

personality. It usually designates a strong personally experienced

feeling of distress and anguish. McReynolds (102) stated:

Anxiety is found as a central explanatory concept in

almost all contemporary theories of personality and it
is regarded as a principle causative agent for such
diverse consequences as insomnia, immoral and sinful

acts, instances of creative self-expression, debilitat-
ing psychological and psychosomatic symptoms and idio-
syncratic mannerisms of endless variety.

Freud (52) was one of the first psychologists to be identified

with the field of anxiety. He believed that anxiety was

recognizable by its "character of unpleasure (that) seems to possess

a particular note of its own, definite physical sensations

associated with specific organs and efferent discharge bound

together along specific pathways." Thus, anxiety was first

identified by its particularly unique and unitary characteristics as

an affective physiological state.

The term "anxiety" has prompted much difference of emphasis in

its definition. Epstein (48) emphasized the term "arousal" in his

analysis of anxiety, defining it as a "state of undirected arousal

following perception of danger." McReynolds also indicated the
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close relationship of anxiety and arousal when he stated that the

arousal system responds positively to increments in anxiety. The

more sudden the increment of anxiety the greater the response, but

once the level of anxiety has reached an equilibrium, even though it

is still high, the levels of arousal tend to return to their normal

baseline. Therefore, according to McReynolds, arousal is a crisis

reaction to upsurges in anxiety.

Investigators have become frustrated in establishing labels for

the multidimensional aspects of anxiety because so much of the

research has indicated inconsistent findings. Spence (166)

discussed this inconsistency:

Individual differences in physiological arousal--do not
appear to be correlated with indices of behavioral defi-
cit nor with reports of emotional and subjective dis-
tress. Rather, the behavioral and the physiological
reactions to conflict are independently organized sys-
tems.

May (113) identified anxiety as a "vague fear stemming from a

source that is unknown to the stricken individual, a diffused appre-

hension." Thus, the primary and the central difference between fear

and anxiety was that fear is a reaction to a specific danger, while

anxiety is unspecific, vague and objectless.

Anxiety has a variety of autonomic and muscular consequences.

These include such characteristics as queasy feelings in the

stomach, heart palpitations, feelings of muscular tension and irreg-

ular breathing. McReynolds elaborated:
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Still, a further complexity in the experience of anxiety
is provided by the existence and diversity of autonomic
feedback and of the perception of other somatic effects
of anxiety. The awareness of gastric disturbances,
muscle tensions and the like, becomes a part of the
whole experience of anxiety and adds immeasurably to its
complexity. Further, such feedbacks themselves can be
conditioned.

Sarason (142) specified in his synopsis of anxiety that the

fear which individuals sense is related to self-evaluation and that

the highly anxious individual is self-centered, focusing on self-

worry and self-evaluation rather than on the situational task.

Selye (157) completed a thorough study of stress which included

the physiological changes that occur in the body which accompany

anxiety. He indicated that the widespread bodily changes which

regulates the secretion of adrenalin are behaviorily triggered.

Selye theorized that physiological arousal mediates postural,

perceptual and cognitive responses. It was his contention that

arousal leads to heightened vigilance and greater information

processing, except at extremely high levels of arousal, where

confusion, avoidance and defensiveness (blocking out of relevant

stimuli) occur. This theory is consistent with the older and more

generally known Yerkes-Dodson Law which stated that an increase in

arousal results in improved performance up to a point and that

further increases in arousal result in decrements in performance.

Oxendine (129) explained the principle further:

The Yerkes-Dodson Law . . . points out the varying
effect that a standard amount of drive might have on
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different tasks. According to this law, complex tasks
are performed best when one's drive or motivation is

relatively low, but optimum proficiency in simple tasks
is attained when drive is high. The relationship be-
tween drive and performance is therefore not a simple
one. As drive increases, so does performance to a

point. Continued increases in drive lead to poorer
performance, especially in complex skills. It appears
that under a high level of tension, wrong habits are
often activated which interfere with both learning and
performance.

Stress and elements of arousal and activation is a vital part of

preparing for a meet or contest. Historically, the Yerkes-Dodson

"law" was presented to explain that there was an optimal level of a

person's arousal or motivation necessary to achieve in activity.

Eventually the concept was described as the "inverted-U hypothesis"

and was used to graphically portray the relationship between arousal

and achievement. Too much arousal or too little arousal can have a

detrimental effect on performance in athletics; what the athletes

desire is just the right mix that will enable them to have the kind

of outcome that is desired. The graph below relates how this might

look:

High

Low

Arousal High
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The optimal level of arousal for each unique sports task will vary

for each individual and each unique setting. Generally, excessive

arousal can cause a lack of coordinated responses and poor decision-

making in the athletic event.

Physiological manifestations of anxiety are one method of

analyzing its presence. A second common identification of anxiety

is as a motivational term. An ordinary recognition of anxiety is

revealed in the statement, "you look anxious" which is a reference

for various publicly observable bodily characteristics.

Sarason (143) specifically listed five different traits which

can cause the anxiety reaction:

1. The situation is seen as difficult, challeng-

ing and threatening.

2. The individual sees himself as ineffective, or

inadequate, in handling the task at hand.

3. The individual focuses on undesirable conse-

quences of personal inadequacy.

4. Self-deprecatory preoccupations are strong and

interfere or compete with task-relevant cogni-

tive activity.

5. The individual expects and anticipates failure

and loss of regard by others.

Early researchers who have studied psychology of sports were

ambiguous in their definition of anxiety. There has been confusion
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in the determination of whether anxiety is a matter of a general

tendency to be anxious or an immediate state of anxiety. It becomes

even more ambiguous when both of these states have so many similari-

ties. McReynolds defined the general tendency as "primary anxiety,"

for it "inevitably occurs under certain limited and prescribed

conditions, simply because the organism is made that way."

Spielberger (167) was one of the first to define and differentiate

between the two distinct types of anxiety, identifying them as

"trait" and "state" anxiety. He categorized "trait" anxiety as

similar to the general tendency or primary type, which is a predis-

position to perceive certain situations with varying levels of state

anxiety. Thus he maintained that trait anxiety is a stable and

consistent feature of each individual. It is also a single, unitary

characteristic of the organism that is based primarily on past

experience and, like other personality traits, is thought to be

firmly established in adulthood. "State" anxiety, on the other

hand, is defined as an existing or immediate emotional state

characterized by apprehension and tension. Speilberger (170)

further elaborated in a later publication that the definition of

state anxiety can be termed A-state and that it is an emotional

reaction, "consisting of unpleasant, consciously perceived feelings

of tension and apprehension with associated activation or arousal of

the autonomic nervous system." He further pointed out that high A-

Trait anxiety individuals are concerned with a fear of failure and
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therefore more likely to perceive ego-involving situations as more

threatening than would a person who possessed low A-Trait

characteristics.

Sarson, Davidson, Lighthall, Waite and Ruebusch (144) provided

some background information for Spielberger in the development of

the state and trait anxiety theories. They stated that anxiety is

conceived by a person's self perception. The person who is charac-

terized as ego-centered and concerned about himself is usually found

to possess high levels of anxiety.

Newmark (119) did a comparison study of Spielberger's trait and

state anxiety and indicated that the real nature of state anxiety is

transitory while trait anxiety is more stable. His results revealed

that state anxiety was significantly changed by experimentally

induced stress, while trait anxiety measures remained fixed. In

addition, A-Trait measures seemed to reflect individual differences

in anxiety-proneness that were impervious to the environmental

stress of everyday living.

Despite the fact that state anxiety shows incongruity in anxi-

ety characteristics, there are still patterns of these traits that

can be identified. Levitt (98) indicated that State Anxiety may

express itself in at least four different modes:

1. A verbal report, spoken or written, that conveys
via ordinary language the message that the reporter
is consciously experiencing fear;

2. Minor surface physical reactions such as pallor,

sweating or trembling, which are ordinary mani-
fests;
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3. Internal physiological reactions such as elevated
blood pressure and pulse rate, breathing, hormonal,

and gastrointestinal changes;
4. Voluntary gross motor behavior or absence of behav-

ior ("freezing") most often taking the form of

withdrawal from, or avoidance of, a situational

task.

Martens (106) developed a situational specific modification of

the A-Trait as Competitive Trait Anxiety and defined it as a "ten-

dency to perceive competitive situations as threatening and to

respond to these situations with feelings of apprehension or ten-

sion."

The Relationship of Anxiety to other Nomenclature

Anxiety is a very complex psychological term and it has been

compared and related to several similar words. Sarason (139) sug-

gested that worry rather than emotionality produces performance

decrement. In his opinion, test anxiety may be conceptualized as a

proneness to emit self-centered interfering responses when con-

fronted with evaluative conditions and these personalized self-cen-

tered responses (worry) interfere with the performance of high test-

anxious persons. Sarason also noted that trait-state anxiety theory

attributes the performance decrements of anxious people to the acti-

vation of strong error tendencies by the high drive levels that are

associated with elevations in A-State.
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Anxiety and Performance

Stress has long been identified and associated with anxiety

provoking forces. Brown (24) studied the effects of a stressor on a

specific motor task. The motor task involved a hand-eye coordina-

tion task on a rotor pursuit apparatus. Subjects in the control

group executed 15 ten-second trials on the rotor pursuit. The

experimental group performed the same tasks, except during each

trial noises from a tape recorder were played, which served as a

stressor. The Cattell 16 Personality Factor evaluated the subjects

and the results indicated that subjects with high confidence or

emotional stability were not affected in their performance on the

task by the loud noises.

Martens (104) reported a close relationship between arousal and

anxiety. He indicated that when an individual reaches extremely

high levels of arousal, both perceptual and motor processes become

disrupted. However, it is likely that moderate increases in arousal

will facilitate performance on a well-learned task. Zajonc (187)

concurred with Martens' analysis when his research revealed that

increases in arousal tend to elicit the dominant response (the

response more likely to occur). That is, when an aroused individual

is confronted with a stimulus that elicits a potential family of

responses, the response that is strongest in the repertoire of

responses is most likely to occur. Zajonc's research supports the
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drive theory, which is one of the two main theories which explain

the relationship between changing levels of arousal (anxiety) and

performance. Oxendine contends that the drive theory is a

relationship of habit multiplied by drive. The basis of this theory

is that increases in drive increase the probability of the dominant

response being emitted. During the early stages of skill

acquisition the dominant response is likely to be an incorrect

response; but later with practice as the skill is mastered, the

dominat response becomes the correct response. Thus, increases in

drive (arousal or anxiety) early in the acquisition phase impair

performance, but later in the well-learned phase, increase the per-

formance. The second theory is the Yerkes-Dodson Law or the

Inverted-U Hypothesis. In this theory performance improves with

increasing levels of arousal to some optimum point. At this optimum

point, further increases in arousal cause performance decrement.

According to Oxendine (128) the Yerkes-Dodson Law implies that com-

plex tasks are performed best when one's drive or motivation is

relatively low, but optimum proficiency in simple tasks is attained

when drive is high. Thus, as the drive level is accelerated, per-

formance will follow to a point. Continued increases in drive lead

to a decline in performance, especially in complex skills.

A word closely associated with anxiety is fear. The existence

of a strongly perceived fear will contribute greatly to the buildup

of anxiety. Fear, as a goal-oriented motive, refers to the future,
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but this is not true of anxiety. It is understandable, however,

that the two terms should frequently be used synonomously, since

fear consistently leads to anxiety and is perhaps more easily iden-

tifiable than other factors leading to anxiety.

Levitt also believed that fear should be distinguished from

anxiety. He believed there are two types of fear. One deals with a

factor of fear, the relative specificity of its stimulus. The other

is concerned with the emotion's basis in reality. It is his

contention that there is a difference between a specific, conscious

fear and what is called "free anxiety," although it is difficult to

separate these two forces distinctively. A specific fear, when it

occurs, is usually easily identified. To be afraid is painful, but

not to know why you are afraid can be catastrophic, because you are

then deprived of any avenue of escape from the treatening danger.

The research, generally, supports that high anxiety individuals

perform to a lesser extent under audience condition than do low and

moderate anxiety subjects (Ganzer, 54; Cox, 32, 33, 34). Vaught and

Newman (180) found that low anxiety subjects made fewer errors than

high anxiety subjects on a steadiness test when competition exag-

gerated the test conditions. Mandler (103) contends that complex

tasks usually present an explicit threat of failure to high anxious

people, which may produce interfering responses during performance

and cause a reduced skill level and lack of success. Many

researchers have found that high anxiety individuals in sports are
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likely to suffer from a reduced effectiveness in both self-concept

and in poorer physical performance within a competitive contest.

Smilkstein (163) reported two groups of children are likely to

suffer repeated failure: The first group is composed of those who

demonstrate a low level of competence. The second group is composed

of children who perceive that their performance does not meet the

expectations of their peer groups, coaches, or parents. The child-

ren in the first group respond by getting better through practice

and the benefit of coaching or recognize their inabilities and try

other activities. Children in the second group require a more com-

plex solution to their problems. While some may thrive in a setting

of external expectations, many more, according to Smilkstein's

research, will become physiological victims of a system which

demands more than they are able to give. This research established

that children who were successful in athletics had positive self-

perceptions of their physical ability, while high anxiety is associ-

ated with those who had low esteem and low performance expectancy.

This anxiety may be compounded when athletes are part of a losing

team.

The presence of residual muscular tension has been implicated

as a detrimental influence on the performance and learning of motor

skills. French (51) sought to investigate the inhibiting and limit-

ing effects of muscular tension in the acquisition of fine motor

learning skills in regards to the effects of tension-controlled
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training by use of EMG and performance on a rotor pursuit task. He

found that both EMG and augmented EMG and tension reduction training

both significantly contributed to better performances when compared

to that of a control group when employing the analysis of variance

as the statistical treatment. He concluded that the use of feedback

facilitates learning and performance more than non-treatment sub-

jects and that the combination of tension-reduction training with

EMG training led to the greater level of performance than EMG train-

ing alone.

Certainly, the suggestion that changes in anxiety-state as a

function of time to competition exists. Morgan and Hammer (116)

reported that the anxiety levels of varsity wrestlers were higher

one hour before a match as compared to pre-season baseline meas-

ures. This increased anxiety state was confirmed by Martens and his

colleagues and supported the contention that anxiety levels are

higher at pre-competition and mid-competition as compared to prior

measures.

Players who were high competitive trait anxious, who had low

self-esteem, and who had low performance expectancies perceived

greater threat and experienced higher state anxiety when facing a

pending competition than did those who were low competitive trait

anxious, who had high self-esteem, and who had high performance

expectancies as reported by Scanlan and Passer (150, 151).

A question exists as to the relationship between high, moder-
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ate, and low levels of state anxiety and the level of attained

skill. Ganzer (54) and Cox (32, 33, 34) found low anxiety subjects

performed better under audience conditions than did high anxiety

subjects. Vaught and Newman (180) found low anxiety subjects (as

measured by manifest anxiety) made fewer errors than high anxiety

subjects on a steadiness test when competition exaggerated the test

conditions. However, Martens and Landers (110) found no interaction

between anxiety levels, competition, and failure. Generally, a

review of the research in this area supports Mandler and Sarason's

(103) contention that complex tasks usually present an explicit

threat of failure to highly anxious people which may produce inter-

fering responses during performance and causes a reduced skill level

of success.

Harrison (73) speaks to the characteristics that describe Type

A behavior as being possessed by an individual who eats rapidly,

speaks and walks rapidly, displays aggression and impatience, demon-

strates a sense of urgency and compunction about time, along with a

preoccupation with work and advancement and a high concern about

peer evaluation. These may be elements that are perhaps rehearsed

and learned in a sports setting and certainly mirror some of the

values of the competitive experience.

Friedman and Rosenman (53) definitely describe the above char-

acteristics along with time urgency in their definitive study on

coronary heart disease and Type A behavior.
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Solomon (165) and his associates have clearly identified the

relationship involved in the breakdown of the immunological capaci-

ties of the individual and stress and emotions. The life and health

impact is dramatic as described by the characteristics described

empirically, and Solomon's hypothesis has drastic implications on

theories of pathological medicine and psychological and physiologi-

cal wellness.

Methods to Alleviate Anxiety & Relationships
of Anxiety to Performance and Competition

Of the few investigations published dealing with biofeedback

particular to sports, the majority have sought to reduce muscle

tension (Bennett and Hall, 11; DeWitt, 44, 45). Daniels and Landers

(39) sought the use of biofeedback and improvement in shooting per-

formance in rifle marksmanship. Their choice of activity was based

upon the adaptability of the prone firing position and ease of moni-

toring a somewhat immobile subject. They found that biofeedback

training improved performance and that an increase in awareness

occurred of the autonomic functioning as measured by the Autonomic

Perception Questionnaire (Mandler, 103). The study may be somewhat

tenuous due to its extreme small sampling, as four subjects were

biofeedback trained in comparison to four individuals who occupied

the control/untrained group. Daniels and Landers concluded that ...
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From these results it appears that the development of a
self-monitoring system, through biofeedback, is benefi-
cial in allowing individuals to perceive previously
undetectable physiological patterns important for their
shooting success and to coordinate the motor act of

firing with these patterns.

Daniel DeWitt (42, 43) investigated whether a training program

which combined cognitive (relaxation) training and biofeedback

training would help athletes reduce competitive stress reactions and

improve competitive performance. De Witt reports statistically

significant differences between pre- and post-treatment comparisons

of performance ratings. This study is particularly dubious as

DeWitt relies on an unsophisticated measurement of subjects . . .

"in the treatment condition reported feeling more comfortable and

confident in discussions subsequent to the training." DeWitt's sub-

jects attended 12 bi-weekly, one-hour sessions. Each subject

received 30 minutes of EMG frontalis, masseter and/or trapezius

muscle feedback. Jacobson's (82) progressive relaxation procedure

was used in addition to EMG feedback. As subjects were able to

demonstrate an ability to maintain 2 microvolts, electrode place-

ment was moved to muscle areas identified by the subjects during the

initial assessments as being troublesome. Although DeWitt's report

indicates a reduction in EMG microvolt levels across sessions, he

surreptitiously evaluated "athletic improvement" through a scale

score collectively determined by a staff of coaches. "In general,

this assessment included: overall level of performance, consis-
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tency, effort, errors, and execution." The ratings were obtained at

the beginning of the program, following a one-week baseline period,

and two weeks following completion of the sessions. The staff rat-

ings indicated that four of the six basketball payers improved in

game performance following the program. Although DeWitt has sought

to implement cognitive relaxation programs with augmented feedback,

his approach to gathering and analyzing data lacks any real mean-

ing. DeWitt might be hard pressed to justify how parameters of

"consistency, effort, and execution" can be statistically interpre-

ted and at best, smacks of a wet-finger-in-the-air assessment

style. Additional research is justified in this case to provide

real data that would hold up to rigorous scrutiny. DeWitt does

mention, however, the need for research considering personality

style and the relationship between factors such as extroversion-

introversion or external vs. internal locus of control and appropri-

ate intervention techniques.

A great many behavioral approaches to reducing fear and anxiety

in empirical studies have centered on systematic desensitization.

These treatments are usually based upon Wolpe's (185) classical

procedures. These involve relaxation training and visualization of

situations that evoke anxiety. Several investigators (83, 90, 102,

185) have shown scientific evidence that systematic desensitization

can notably lower levels of anxiety. Kukla (90) investigated the

effects of strictly progressive relaxation training upon athletic
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performance during stress. The results were primarily positive, as

the relaxation treatment group had signifiCantly lower STAI A-State

scores than placebo or control groups. The study involved high

school baseball players and statistical results revealed that batt-

ing performances were significantly enhanced by relaxation tech-

niques. He indicated that progressive relaxation can be a useful

technique in decreasing arousal for athletes under stress and that

increased performance on a batting task may have resulted from an

increased ability to concentrate, thus screening out anxiety-produc-

ing stimuli.

Blacksmith (16) completed a study of pre-match anxiety condi-

tions among college wrestlers and the effect of systematic desensi-

tization on these states. The results indicated a disagreement with

most studies done in this area in that the treatment of systematic

desensitization failed to reduce state anxiety among collegiate

wrestlers.

McReynolds indicated that both the relaxation and exposure

elements of desensitization have been found to be individually suf-

ficient treatment procedures. Usually there appears to be two ele-

ments common to most treatment procedures. These elements are

either some form of exposure to or confrontation with fear stimuli

or instruction in coping or controlling fear responses. He men-

tioned that other systematic desensitization include modeling, shap-

ing or reinforcing practice, somatic conditioning, exposure, self-
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instruction and rantional emotive therapy, and training in relaxa-

tion or coping skills.

Johnson and Spielberger (83) dealt with the effect of relaxa-

tion although their study centered on the passage of time on meas-

ures of state and trait anxiety. The results showed that A-State

measures which involved systolic blood pressure, heart rate and

Zuckerman's Affect Adjective Check List all declined due to the

effects of relaxation. In contrast, the A-Trait measures which

included the Manifest Anxiety Scale and the General Form of the

Affect Adjective Check List were essentially unaffected by relaxa-

tion training. These findings supported Spielberger's contention

that trait anxiety is a stable characteristic while state anxiety is

a transient and fluctuating state. A study designed by De Caria

(41) investigated the feasibility of cognitive rehearsal (progres-

sive relaxation training and mental practice) as a technique to help

athletes facilitate their motor performance in gymnastics. Cogni-

tive rehearsal moderately decreased the self-report of performance

anxiety and moderately enhanced gymnastic performance of the inter-

mediate subjects.

Endler (46) stated that most individuals who become aware of

the presence of anxiety or recognize an implied buildup of unassimi-

lated material carry on a variety of mental procedures in an effort

to cope with the manifestation. These procedures involve problem-

solving, worrying, self-analysis, rumination, working through and
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mourning. These methods are different ways of looking at things

which permit assimilation of the unassimilated. In some cases,

unassimilated perceptions simply dissipate over a period of time.

Endler summarized their findings on alleviation of anxiety by stat-

ing that One can also reduce A-State by decreasing threat, or at

least, altering the person's perception of the threat so that he or

she perceives it as less threatening."

Ziegler, Linzing, and Williamson (188) studied the effects of

two stress management programs on the cardio-respiratory efficiency

of eight male cross-country runners. Based on a maximal oxygen

consumption treadmill run measuring heart rate and a subsequent

submaximal run at 50% of each subject's maximal ability, the sub-

jects were divided into three groups. The groups were: control,

stress innoculation training, and stress management training. The

subjects in the two training groups completed mental training pro-

grams, EMG relaxation training, cognitive coping strategies, and

guided imagery training. One group used Meichenbaum's Stress Innoc-

ulation Training (SIT) Program and augmented EMG feedback, along

with imagery themes individualized based on each athlete's needs.

In contrast, the second treatment group used Stress Management

Training (SMT) and EMG feedback, and cognitive coping responses were

developed. These techniques were then applied to a series of

disastrous track-imagery situations. As stress reactions developed,

the subjects were asked to allow the disastrous image to develop,
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experience emotions and feelings, and then to control the reaction

through cognitive coping skills, relaxation responses, and positive

imagery.

At the conclusion of the treatment programs, all three groups

were again given the twenty-minute submaximal oxygen treadmill

run. Heart rates and V02 samples were taken periodically in the

run. Results indicated significant differences in cardio-respira-

tory efficiency between both groups and the control group but none

between the treatment groups. The SIT Program was a positive

imagery approach while the SMT was a negative imagery approach. The

athletes reported changes in their approach to running. The SIT

group indicated "more confidence and ability to control stress,"

little things did not get in the way of performance, and increased

appreciation for positive track experiences. Those in SMT reported

an increase level in handling "emergency stress" situations during

competition. The authors concluded, "Much research is still needed

to establish the effectiveness of techniques already developed, to

generate new stress management strategies, and to develop guide-

lines, warnings, and procedures that the coach and athlete can use

in their pursuit of performance enhancement.

It is the opinion of Ogilvie and Tutko (125) that the impact

that anxiety plays in the ability to perform or to compete against

other individuals is based upon each person's analysis and percep-

tion. Each situation, therefore, is individaully evaluated accord-
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ing to the makeup of each person. The potential anxiety-producing

situation becomes a reality if the person feels threatened, appre-

hensive, possesses a lack of confidence or senses fear. In dealing

with the field of athletics, investigators are constantly concerned

with how athletes perceive various situations, how this perception

affects their anxiety level and finally how the anxiety might affect

performance. Ogilvie and Tutko conducted studies on problem ath-

letes which included those who possessed a high level of anxiety:

What anxious athletes share in common is an elevated
level of tension when compared to the non-anxious ath-
letes. Instead of the gradual peaking experiences which
leads to the ideal mental and physical harmony for per-
formance near true potential, it becomes obvious that
there is too much tension too soon. As a consequence,
we can expect disharmony, which leaves the athlete with
a depletion of this energy and a reduction in true ath-

letic potential.

Ogilvie and Tutko (124, 125) strongly believed that athletics

and competition place individuals into a great number of situati ons

which can provoke fear and anxiety. Even though the nature of the

threats is an individual matter, the potential among athletes is

greater than among non-athletes. It was their contention that

failure in athletics forces individuals to redirect their thinking

or energy to eliminate further possibility of failure. Unfortun-

ately, failure acts as a harsh reminder that we are not good, are

unworthy, or not living up to what someone expects of us.

Provoking anxiety in individuals who are performing or compet-

ing is usually increased by the presence of others, Poteet and
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Weinberg (132) indicated that in the early stages of learning a

complex skill the dominant response is most likely incorrect whereas

in the later stages of learning a simple task the dominant response

is more likely correct. Therefore, performance would be inhibited

by increases in arousal with the presence of others in the early

stages and facilitated in the later stages. Cox (32, 33, 34)

utilized second and third grade school boys in a study where

mothers, teachers and strangers provided the audience. He found

that low test-anxious subjects showed response increments whenever

any of the people served as an audience in the experimental room.

Conversely, the presence of mothers or teachers resulted in response

decrements in high test-anxious boys. Cox (34), in a later study,

found that high anxious children decreased their rate of performance

when in the presence of others. He suggested that the presence of

another person was interpreted as transforming the situation into an

evaluative one for high anxious children, causing their anxiety to

interfere with performance. On the other hand, low anxious children

assumed that an observer represented incentive for more efficient

performance. Ganzer (54) confirmed these findings and concluded

that low anxious children performed well and perceived spectators as

reinforcement.

Cottrell (29) proposed that the mere presence of an audience is

not sufficient to raise levels of arousal but instead suggested that

the audience must have the potential to evaluate. This potential is
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the awareness by the audience of the criteria of excellence for the

task.

Alderman (1) indicated that athletes who participate in compet-

itive sports and who repeatedly expose themselves to these anxiety-

provoking situations are more likely to be characterized by lower

state anxiety than are non-athletes. In addition, the more success-

fully an athlete performs in a competitive situation, the lower

should be the amount of anxiety during competition, which in turn

would provide less interference with effective game performance.

Alderman establishes that individual sports competition is probably

a more anxiety-provoking situation, since an individual sports

everything depends upon the performer, whereas in team sports the

responsibility for success is shared by team-mates.

Investigators have found a variety of results when relating

anxiety levels to performance in different sports. Basler, Fisher,

Criag and Mumford (8) found no significant relationship for predict-

ing gymnastic performance from arousal and anxiety measures. Morgan

(115) found the same results in his study where few relationships

existed between pre-match anxiety levels and wrestling perform-

ance. Knapp (87) in constrast found that anxiety was detrimental to

the performance of novice collegiate gymnasts.

It has been generally accepted among sport psychologists (35,

37, 128, 1562 that well learned athletic performance, in essence, is

action requiring varying degrees of emotional performance. The need
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for arousal depends upon the nature of the task confronting the

participants. Oxendine (122) indicated that a high level of arousal

is essential for optimal performance in gross motor activities

involving strength, endurance and speed, but it interferes with

performance involving complex skills requiring fine muscalar move-

ments, coordination, steadiness and general concentration. Further-

more, a slightly above average level of arousal is preferable to a

normal arousal state for all motor tasks. Spence and Spence (166)

concurred with Oxendine when they found that high-anxious persons

have many of the characteristics of individuals in a high drive

state. This would include greater difficulty in learning complex

tasks and greater facility in learning simple tasks.

When an individual has competed and gained success, investi-

gators (59, 95, 164) have stated consistently that state anxiety

decreases but increases with failure. The tremendous social

pressure on today's youth is particularly visable in athletic

competition. It appears that the competitive process involves

considerable evaluation potential that could provide threatening

information regarding one's competence and could result in negative

social appraisal.

Scanlan (147) found that high-competitive, trait-anxious men

perceived greater personal threat during competition than low-

anxious men, but that both groups preferred performing in the compe-

tition situation and sought evaluative information by selecting
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opponents of equal or better ability. Levitt (98) concurred with

this perception of greater threats and added:

Anxiety-prone individuals tend to have chronically low

self-esteem, to have a poor self-image, to regard them-

selves as less desirable people than the norm. The

relationship between trait anxiety and self-esteem is

probably circular, a phenomenon that occurs along with
other dimensions of human personality. A high predispo-

sition to experience anxiety lead to low- self-esteem,

which in turn increases the predisposition to become

anxious and so on.

Tenebaum and Milgram (178) correltated Spielberger's STAI to

three groups of student athletes participating in individual compet-

itive sports. Also involved were team competitive sports and indi-

viduals performing in non-competitive situations. The scores on the

STAI of each group were compared to a physiological measure of state

anxiety that consisted of metabolic rate. Press metabolic rate is

the number of heart beats under stress minus a person's basic meta-

bolic rate. The results of the study indicated that although the

trait anxiety of both individual and group competitors was lower

than that of non-competitors, the difference was not statistically

significant. They also found that team sports appeared to evoke as

much state anxiety as individual sports. This disagrees with the

investigators discussed previously.
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Muscle Tension and Relaxation

Muscles have a response repertoire of one. All they can do is

contract; relaxation removes the response made to the muscles stimu-

lated by impulses carried via the motor neurons. Tension without

movement is the normal body reaction to any stressful stimulus.

Generally, muscle tension occurs when the organism is "aroused" or

"alerted" and the body is alerted to take action. This is often

cited as the "fight-or-flight" theory; this allows us to respond to

emergencies that are eminant.

Barbara Brown (23), in her text Stress and the Art of Biofeed-

back, states:

To understand the consequences of stress on muscle ten-

sion, we have to assume either that the social pressure

and tension are fairly frequent if not almost constant,

or that the responses to it are frequent, if not sus-

tained. Spontaneous relaxation following increased ten-

sion occurs very slowly; even sleep is generally not the

answer, since subconscious memories can keep the muscles

tense during sleep, and dreaming may actually increase

the tension further. (pg. 35)

Brown further indicates that if after a stress episode an individual

continues to ruminate and mentally recreate the episode, two muscle

events may occur: muscle tension is sustained at a higher level

with possible further increases and also the increased tightness may

cause hyperactivity. A state of vigilance and inappropriate nonpro-

ductive alertness occurs that may eventuate a maladaptive coping

style through continued and unabated tension. Often, Brown
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explains, tension messages are sent to the brain or central pro-

cessor and are often recognized as excessive. However, with con-

scious attention generally occupied with emotional and cognitive

situations, tension states are often only minimally recognized in

awareness. Brown explains that this is accounted for by the

cortical inhibitory effects, some active corticle process blocks

recognition of the increased tension. The muscles normal control is

inhibited and the cortical effect is to direct the muscles to stay

prepared for activity.

Brown has spoken of the mind-brain mechanisms that mediate the

physical affects of social stress receiving little scientific atten-

tion,

presumably because of the considerable difficulty in

documenting the elusive, poorly expressed, and often

unaware subjective state for use in correlating subjec-

tive changes with physiological changes. (p. 42)

Cade and Coxhead (25) believe that anxiety symptoms are also

relieved by the combination of EMG feedback and deep muscular relax-

ation. They contend that it is seldom that anxiety can exist in

such a state of relaxation.

The main and prime difference between self-awareness training

with and without biofeedback is that the former greately reduces the

time required to gain a deep state of relaxation. Further, it aids

that vital suspension of disbelief that opens the way for firsthand

experience and self-evidence of results. The latter method, i.e.,
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without machines, has been carried on for centuries without techno-

logical assistance. The use of biofeedback instruments aids in

learning through the association of subjective feelings and the

carrying out of certain physiological operations. The transfer

occurs as later on, when the operation is desired to be carried out,

the subjective feeling is remembered and reconstructed. Each guided

imagery is for each individual as a separate and incomparable

experience that gradually enables one to realize and expand self-

awareness into self-control.

Ikeda and Hirai (81) found that subjects high on scales of

'internal perception' and 'imagery' are better at maintaining a

given level of electrodermal fluctuations than low scorers. They

concluded that this is probably because the use of imagery is

closely related to the presence of electrodermal fluctuations and

may have been reinforced through the use of feedback.

Cade and Coxhead (25) cite the relaxation response as the very

opposite of the fight or flight response of stress. These authors

delineate the physiological correlates of the relaxation response

as:

1. Decrease in oxygen consumption
2. Reduction in carbon dioxide elimination
3. Reduction in

a) heart rate
b) respiratory rate
c) blood pressure
d) blood lactate
e) muscle tension
f) blood cortisone levels
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4. Increase in perfusion of internal organs
5. Increase of peripheral temperature in appendages
6. Increase in apparent basal skin resistance which is used

as an accurate measure of extent of relaxation (p. 84)

All of these changes are associated with a decrease in the activity

of the sympathetic nervous system.

Cade and Coxhead state:

Without special training, subjective experience is no

guide to one's physiological state during any altered
state of consciousness. For this reason....it is help-
ful to employ some instrumental indication of the depth
of the relaxation response. One's self-awareness
increases so rapidly that the instruments can soon be
discarded. (p. 84)

Cade and Coxhead are not concerned with the spiritual benefits but

with the basic physical and mental benefits of the relaxation

response.

Dr. Herbert Benson (14), in his book entitled The Relaxation

Response speaks to the altered state of consciousness (ASC) that

accompanies a deep state of calm or rest other than that associated

with sleep. The four basic elements that are required are:

1. A Mental Device: A verbal or visual relaxation
technique to shift from externally oriented thought
to internally oriented imaging or mental activity

of the ASC which accompanies the relaxation

response.

2. A Passive Attitude: Distracting thoughts do occur
during the sense-awareness exercises but should be
quietly disregarded. One should not overly attend
to how well one is performing. Worrying is an

arousing activity which destroys the relaxation
response by instead producing the fight-or-flight
response.
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3. Decreased Muscle Tonus: The subject should be in a
comfortable position so that minimum muscular work

is needed. However, relaxation is sought and not

sleep.

4. A Quiet Environment: With decreased distracting
stimuli, however, the object of the training is to
achieve calmness and relaxation at will, no matter
what the environmental conditions may be.

Benson feels that the now-established benefits of the relaxation

response, anxiety reduction and diminished psychosomatic ailments

related to states of overarousal can be greatly improved or com-

pletely cured within a few weeks of regular practice of relaxation

techniques. Anxiety, strain, tension, and aggressiveness diminish

while an increase in self-control results concommitently.

Relaxation and Biofeedback

Cade and Maxwell state:

The main goal for biofeedback trainees, therefore, is to
gain conviction through first hand experience of the
effects of their own other-than-normal state while being
monitored . . .

(p. 87)

Further,

For beginners in biofeedback . . . it is very difficult
to grasp the concept that our so called normal waking

state is neither the highest nor the most effective
state of which the human mind is capable, that there are
other states of vastly greater awareness which one can
enter briefly and then return to normal living enriched,

enlivened, and enhanced. (p. 87)

Through the use of biofeedback, relaxation-response training, and

expansion of self-awareness and increased self-control become synon-
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ymous.

A consideration for selection of biofeedback as a method of

treatment used alone or as an adjunct to relaxation is often the

somewhat inhibitive costs of instruments. Some researchers have

contended that relaxation techniques alone are as effective as

relaxation augmented with biofeedback. A question might then be

raised, why not do without feedback altogether? Relaxation training

such as Stroebel's (173) Quieting Response, Schultz's (154) auto-

genic training, Jacobson's (82) progressive relaxation, and Benson's

(13) relaxation training have little cost impact other than the

expenditure of the subject's time and ability to set aside 20 min-

utes a day.

A comparison was attempted in evaluating traditional relaxation

methods and use of feedback. Haynes, Griffin, Mooney, and Praise

(74) showed the EMG feedback and relaxation instructions were

equally effective in reducing headache severity, relative to a no-

treatment control group. There was no difference between the exper-

imental groups composed of feedback and traditional relaxation

method practitioners. Cox, Freundlich, and Meyer (31) used a con-

trol group that was administered a medication placebo, and evaluated

the effect of the placebo and feedback along with a separate group

utilizing relaxation methods. Their findings are consistent with

Haynes, et al.; the feedback and relaxation groups showed a signifi-

cant improvement over the control group believing to be getting a
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muscle relaxant. Also, there was no difference between the feedback

group and the relaxation group. A four month followup maintained

the same findings in all three groups. An example where an apparent

superiority of relaxation over feedback is reported by Chesney and

Shelton (26), but Hutchings and Reinking (80) found feedback to be

superior to relaxation with respect to change in headache sever-

ity. Perhaps relaxation and feedback training separately is as

effective as that when used in combination one with the other.

Linda Tarler-Benlolo (176) discussed the roles of relaxation

and biofeedback training of headache patients as well as normal

subjects. She concluded that research documents positive results

for either biofeedback or relaxation programs used alone. In fur-

ther discussion, Tarler-Benlolo concludes that the best form of

training has yet to be determined, although a combination of relaxa-

tion and feedback may be best compared to use independently.

Tarler-Benlolo speaks to the conflict evident in that some subjects

report feeling relaxed but "did not seem to be consciously aware of

the finer or deeper levels of relaxation that they reached following

training as was evidence by physiological records. Tarler-Benlolo

extends that it remains to be seen whether relaxation and biofeed-

back interrelate. Coursey (30) also sought the interrelationships

of EMG feedback and its effect on relaxation, and found positive

results; EMG augmented information provided a subjective and objec-

tive base of information for the subjects with the biofeedback

groups.
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Anxiety Reduction and Use of Biofeedback

In studies relating to EMG and State-Anxiety, the information

generally dealt with the control of the frontalis EMG levels. Ten-

sion and related anxiety had been shown to respond to biofeedback.

Several studies have shown that biofeedback has reduced self-

reported anxiety but to no greater degree than might be evidenced

through the use of relaxation or meditative techniques (Alexander,

White, Wallace, (3); Reiman, Isreal, Johnson, (10); Fee and Girdano,

(49); Sime and DeGodd, (161); Zaichowsky and Kamen, (186). However,

other studies have reported the feedback training of frontalis

activity is usually intended to reduce subjective anxiety. Leboeuf

(94) showed that lowered anxiety levels were only observed in intro-

verts, although both extroverts and introverts lowered their levels

of EMG activity. Shedivy and Kleinman (159) reported that feedback-

induced EMG level relaxation was not reflected in a change of sub-

jective tension, but Alexander (2) and Beiman, et al. (10) found

that State Anxiety was reduced by both feedback and relaxation

groups.

The question of whether the reduction in self-reported levels

of both trait and state anxiety on non-clinical subjects can be

effected by the use of biofeedback and alternative treatment pro-

grams was investigated by Heibert and Fitzsimmons (76). Their

research involved 40 subjects randomly assigned to one of four
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treatment groups using biofeedback and augmented training for stress

reduction. Analysis of variance of the results of these treatments

indicated that the experimental groups benefited from the treatment

as indicated by anxiety reductions, and that the treatment group

utilizing EMG feedback demonstrated the greatest anxiety decrements

on both measures of anxiety. Adding cognitive techniques to the EMG

training did not produce a more powerful effect than using EMG feed-

back alone.

LeBoeuf and Wilson (94) suggested that the use of relaxation

and images help in the maintenance of the change. They found that

the subjects who used images retained their lowered EMG levels to a

greater extent than those who did not use images during the biofeed-

back training process. The evidence suggests that in a group of

non-anxious (i.e., non-clinically anxious) persons, feedback has no

distinct advantage over relaxation techniques when the EMG frontalis

levels are examined. Belief in personal control is obviously an

element in the ability to modify EMG levels, and speaks to the abil-

ity to modify muscle tension through self-regulation. The evidence

discussed above on the specificity of reduced State Anxiety and EMG

indicates that its value might be limited.

Grim (67), in 1971, was able to show that an amplified feedback

of breath sounds that allowed focusing of attention and control in

subjects was associated with a reduction in self-reported anxiety in

a group of non-patients.
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Generally, it might be assumed that a relaxing technique that

is aimed at reducing muscle tension would be effective in alleviat-

ing or reducing symptoms of reported anxiety. There may be an indi-

cation that the relaxation technique for reducing tension may be as

effective as biofeedback. The contention of many of the practi-

tioners of biofeedback speak to the necessary combination of both

biofeedback techniques and continuance of relaxation and or imaging

programs for biofeedback to be a productive process in relieving

symptoms of anxiety.

Biofeedback has been promoted and used to aid relaxation in

treating anxiety. Stroebel (173) indicates that biofeedback can be

used as an adjunct to refine tranditional approaches. Lang (92), in

contrast to many studies, maintains that after reviewing basic

research on heart rate control, biofeedback should not be used as a

routine treatment for anxiety. According to Gatchel (56), along

this line, there are no adequate assessments of the value of bio-

feedback in treating fear and anxiety.

Most of the studies which have looked into the subjective

information as reported by subjects, speak to the conditions and

feelings of general relaxation sensations and a feeling of pleasant-

ness that correlated with increase of Alpha (Kamiya, 85; Brown, 21;

Nowlis and Kamiya, 123; Schneidler and Lewis, 153. Brown's (22)

studies indicated that a reduction of Alpha or a like increase in

Beta is associated with feelings of tension or over-alterness (Beta



46

= Tension). Grynol and Jamieson (68) found a decrease of reported

anxiety in subjects who had increased their Alpha levels and a con-

sequent increase in reported anxiety with those who had learned to

suppress Alpha. It would appear that there may be a relationship

between high Alpha and subjective sensations and a decrease in

levels of self-reported anxiety. Whether the relationship is causal

may not be known or assumed due to the factor of expectancy.

Haynes, Moseley and McGowan (74) tested the hypothesis that

general relaxation reduces frontalis tension. The study found that

after one experimental session, auditory analogue feedback of fron-

talis activity was better than false feedback or progressive relaxa-

tion in the reduction of tension in the frontalis. However,

Alexander (3) examined the use of auditory analogue feedback to see

if an associated reduction in frontalis activity was related to

overall relaxation. He found that the control of EMG activity was

specific to the frontalis and that there was no change registered in

the forearm extensor EMG readings. Alexander's study differs from

Haynes, Mosley, and McGowans' in that he was testing the opposite

hypothesis, that frontalis feedback aids and assists in general

relaxation. Alexander's study seems to indicate that training on

reducing EMG tension in the frontalis is quite specific and builds

skill and control to that area exclusive of the other muscle areas

as examined in relation to the forearm extensors. Obviously, it is
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difficult to compare these studies as they do not involve the same

amount of treatment sessions or involve the same total duration of

treatment.

Electrode Placement

Whatmore and Fisher (182) dealt with the strategic placement of

electrodes on subjects and the ability to generalize from a specific

site placement and the effect of levels of relaxation of other mus-

cle masses. In particular, they discovered that there is no signif-

icant relation or correlation in the level of microvoltage in the

frontalis and the relation in other skeletal muscles. However, they

espounded that initial training of a relaxation response with the

frontalis site as placement for the positive electrodes was justi-

fied in training sessions for the purpose of establishing positive

indication to subjects on the veracity of the use of feedback and

the ability to monitor self-regulation. Whatmore and Fisher

determined that placement of electrodes on various sites such as the

shoulder girdle to include the trapezius was more productive, as a

general relaxation response could be determined through the use of

the feedback instruments and that this site placement more nearly

generalized to the various other sites with the exclusion of the

frontalis. Shedivy and Kleinman (159) and Sime and DeGood (161)

investigated the ideal location of electrodes particular to the
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frontalis and recommend that a site other than the frontalis be used

for purposes of general relaxation.

Further investigation into the placement of electrodes and

their ideal sites was investigated by Suarez and Kohlenberg (174)

whose findings coincide with Whatmore and Fisher. These reporters

utilized various sites and EMG readings to determine that with 150

clients of the Biofeedback and Stress Management Clinic in Seattle,

Washington, that the frontalis was not generalizable to the effects

of overall relaxation and that the bilateral placement of electrodes

on the trapezius groups gave a significant reading and hence were

accepted as site of choice in determining the generalizability of

this muscle group to overall senses of relaxation in stress reduc-

tion training.

Heart Rate and Anxiety

Gatchel and Proctor (61) evaluated and examined speech anxiety

in a group of students. They found that two sessions of visual

analogue heart rate feedback produced reductions in resting heart

rate, a lowering of reported speech anxiety (when required to speak

in front of a group), and a reduction in anticipatory heart rate

increase prior to a speech.

Perski and Engel (131) reported interesting findings with dir-

ect implications to the sports field in their research on heart rate
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reduction during exercise. Ten subjects exercised on a bicycle

ergometer for five sessions, half of the group was asked to slow

their heart rate while exercising with the use of heart rate feed-

back as their source of information. Their average heart rate

increase was 20% less than that of the control subjects who exer-

cised without feedback. Systolic blood pressure was not affected by

the feedback training, although the researchers maintained based on

their research, that autonomically mediated adjustments to exercise

can be brought under experimental control through the use of appro-

priate behavioral techniques.

Reduction of Blood Pressure through
Use of Biofeedback

Hager and Surwit (69) determined that there was no significant

reduction in diastolic blood pressure measures for a group of sub-

jects who participated in various treatment groups under their con-

trol. They established that using various techniques employing

biofeedback and augmented relaxation techniques can significantly

reduce the higher systolic blood pressure measurement but may not

reduce the levels of the lower diastolic measurement as might be

suggested in other research.

McGrady and Yonker (101) investigated the use of feedback and

its effect on blood pressure and other biochemical parameters in 38

subjects with essential hypertension. Training consisted of eight
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weeks of biofeedback and home practice of relaxation exercises.

Mean blood pressure decreased in the experimental group from 144/90

to 133/84 mm Hg while the control group remained unchanged.

Statistically significant decreases in the experimental group also

occurred in muscle tension levels, in plasma aldosterone, and in

urinary cortisol, which are secreted by the adrenal cortex thus

indicating an effect on the autonomic nervous system. These

researchers established that the experimental group produced a

reduction in skeletal muscle tension and a decrease in stress

responding mediated by the adrenal cortex.

Williamson and Blanchard (183) found dramatic changes for the

better in relation to reduction in blood pressure measurements in

both hypertensive and normal subjects when utilizing augmented bio-

feedback techniques along with accepted meditative and relaxation

programs. However, these researchers reported that a continuous

drop in both systolic and diastolic blood pressure measurements did

not occur in individuals who did not continue to exercise or utilize

the program and hence they advised the use of a maintenance program

much in the sense of homework to assure the continuance of the

reported benefits. They further extended their conclusions to

include that excessively high readings for individuals would likely

be reduced more efficiently than those of individuals with low

blood-pressure readings in both systolic and diastolic blood pres-

sure.
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Expectations

Bradley and McCanne (18) supported their hypothesis that the

level of expectancy in subjects may govern the success of training

and either increase or inhibit the effect of relaxation training.

Heart rate and electraldermal responses were recorded during prac-

tice of a relaxation technique while the subjects were subjected to

the viewing of a stressful film on industrial accidents that con-

tained vivid and explicit material. These researchers maintained

that the subjects expectancy level concerning mediation may affect

cariovascular responses during stress.

The evidence supports, to a minor degree, that there is an

expectancy factor operating (Walsh, 181; Valle and Levine, 179)

which found that reported subjective feelings were given even though

some subjects were given non-contingent feedback. However, Lynch et

al. (99) found that a group of subjects receiving non-contingent

feedback actually did evidence an increase in Alpha which indicates

that changes may not be solely reliant on expectations.

DeGood, Elkin, Lessin and Valle (42) in 1977, were able to show

that it is possible to produce change simply be expecting to produce

change in regards to biofeedback. Those with prior knowledge about

enhancement or suppression of Alpha in EEG were able to show

change. However, the studies also indicated that there was no sig-

nificant differences in actual EEG changes between the experimental
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and control groups; consequently, change in ability to enhance or

suppress Alpha was demonstrated by the naive or unknowledgeable.

Hardt and Kamiya (71) showed that low anxiety individuals were bet-

ter at enhancement of Alpha over seven training sessions than were

high anxiety individuals. The conclusion was reached that Alpha

enhancement reduces self-reported anxiety and that suppression of

Alpha increases anxiety in high trait subjects.

Locus of Control and Its Measurement

There is an indication of wide variability in subjects and

response to biofeedback that indicates that perhaps other factors

may be contributing to the reported subjective evaluations of

reduced feelings of tension and anxiety. The term "locus of con-

trol" is used to describe the persons who reflect the extremes of a

dimension or continuum that can be labeled as "externals" and

"internals" in regards to locus of control. Julian Rotter (136)

describes that some people have low expectations for success in

particular situations and that these expectations generalize to

other areas of the subject's life. Rotter describes those people

having the belief that they have power to affect the outcome of

situations as having "internal locus of control," while those who

think that they have little control over events or outcomes are

described as "external locus of control" individuals. From Rotter's
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viewpoint, the work of the therapist is to teach the client or sub-

ject to take responsibility for change by restructuring the way they

think about the situation and by teaching them to perform new and

adaptive behaviors. His scale is used to identify the external and

internal locus of control, and obviously speaks to the extent that

subjects perceive themselves as having or lacking a sense of mastery

or control.

Rotter defines internal-external locus of control in the fol-

lowing way:

. . an event regarded by some persons as a reward or
reinforcement may be differently perceived and reacted
to by others. One of the determinants of this reaction
is the degree to which the individual perceives that the
reward follows from, or is contingent upon, his own
behavior or attributes versus the degree to which he
feels the reward is controlled by forces outside of
himself and may occur independently of his own actions .

. . . a perception of causal relationship need not be
all or none but can vary in degree. When a reinforce-
ment is perceived by the subject as following some
action of his own but not being entirely contingent upon
his action, then, in our culture, it is typically per-
ceived as the result of luck, chance, fate, as under the
control of powerful others, or as unpredictable because
of the great complexity of the forces surrounding him.
When the event is interpreted in this way by an indi-
vidual, we have labeled this a belief in external con-
trol. If the person perceives that the event is contin-
gent upon his own behavior or his own relatively perman-
ent characteristics, we have termed this a belief in

internal control.

Internals, to a degree on the continuum, believe that they can

control their destiny; consequently, it would be logical that these

individuals would have a greater ability to learn biofeedback and/or
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relaxation techniques which are predominantly learned self-control,

and that they might do better in contrast to the "externals." This

was shown to be the case in experiments by Johnson and Meyer (84),

and Goesling, May, Lavond, Barnes, and Carreira (64) in regards to

Alpha enhancement with use of EEG experiments. However, Ray (134)

showed that externals are better than internals at decreasing heart

rate levels, but internals are more proficient at speeding heart

rate. Gatchel (57) confirmed this but found in addition that this

was only early on in the experiment and that there was no

differences between the groups later into the treatment periods.

Zaichowsky and Kamen (186) also found a relationship between locus

of control, biofeedback, and mediation; internalizers were described

as better capable of monitoring biofeedback instruments.

The scale is self-administered and can be completed in about 15

minutes. The scale has been most frequently used with college stu-

dents, but has been used with adolescent and older subjects. No

upper or lower age limits have been established.

Measurement of Anxiety

Anxiety can be measured by physiological, psychological or

behavioral methods. Martens (105) indicated that "Physiological

methods include analysis of brain potentials, skin resistance,

cardiovascular activity, electromuscular potentials, body tempera-
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ture and biochemical changes." The physiological component of the

A-State anxiety reaction has been defined operationally as change in

galvanic skin response, systolic blood pressure (127), heart rate

(74) and other indicators of physiological arousal. Utilizing a

physiological method to determine anxiety and A-Trait presents some

limitations which may make it unfeasible to apply. Hodges (77) did

a review of psychological abstracts for approximately a three-year

period and only 7% of the 794 studies indexed under "anxiety" used

any physiological variables as a major dependent variable. He sug-

gests that the necessity of utilizing expensive equipment may limit

the feasibility of this type of experiment.

The psychological self-report inventory of anxiety has been

employed the most frequently because of its ease of administration

and its higher reliability as found in various studies (166, 170,

178,192). The first trait anxiety measure to come into general use

was developed by Taylor in 1951 and published two years later

(177). His Manifest Anxiety Scale is one of the larger number of

various kinds of inventories developed from the 550 items of the

Minnesoata Multiphasic Personality Inventory. In its day, the MAS

was a popular instrument that was employed in more than 2000

experimental investigations (169). The Manifest Anxiety Scale is a

measure of "reactive" anxiety. Thus, the MAS reflects the tendency

to respond under stress with heightened state anxiety to each

individual's high level of trait anxiety. This state anxiety could
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be experienced constantly or chronically.

Zuckerman (190) developed an Affective Adjective Check List in

1960 which gained national attention as a viable anxiety inven-

tory. His check list is one of the most widely used measures and

his AACL is composed of 11 anxiety-positive adjectives and ten anxi-

ety-negative adjectives. The check list was changed to differenti-

ate state from trait anxiety simply by altering the instructions.

The respondent is asked to indicate how he/she feels right now or

today. Zuckerman utilized words used frequently by anxious parents

and by normals in hypothetical suggested anxiety states to describe

their current mood.

One of the most popular general trait anxiety measures is the

State-Trait Anxiety Inventory (STAI) developed by Spielberger in

1966 (170). Since that time it has undergone several revisions and

was finalized in 1970 (166). The STAI was both a trait and a state

anxiety inventory. Martens (104) concluded that the "STAI is the

most sophisticated anxiety assessment instrument from both the theo-

retical and methodological standpoint." Spielberger believed that

traits may be measured by questionnaires that will predict state

responses to situations perceived as relevant. However, he also

noted that prediction from anxiety measures is limited to certain

types of stress situations such as ego or failure threat as opposed

to impersonal threat of pain.

A number of investigators (107, 78, 192) suggested that situa-
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tional specific trait anxiety measures are better predictors of

elevation in state anxiety in relevant situations than are general-

ized measures of anxiety traits. These investigators also concurred

that self-ratings of behavior probably exaggerate the degree of

relationship between different kinds of responses. For example,

most persons assume that when they feel emotionally aroused, all of

their autonomic reactions are increased in direct proportion to

their subjective feeling of arousal. Psychophysiological studies

indicate that this assumption is highly oversimplified (78).

When comparing the relationship between trait and state anxiety

inventories, Zuckerman and Lubin (191) reported moderate correlation

between the Taylor (177) Manifest Anxiety Scale (TMAS) and the MAACL

(183) state anxiety scores. It was also reported that the STAI

measure had a high correlation with Cattell's IPAT and the TMAS,

plus a moderate correlation with the MAACL.

Spielberger reported that there was a moderate to high

correlation between his STAI trait and state forms given on the same

occasion to the same people.

Distinguishing between trait and state evaluatory devices cre-

ates some confusion. Zuckerman suggested a number of criteria by

which trait and state tests can be differentiated:

1. Trait and state tests should have high internal
consistency or item reliability, but trait tests
should show high-retest reliability whereas state
tests should have low-retest reliability. It is

assumed that state fluctuates over time as a func-
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tion of external events affecting the individual.

2. Trait and individual state tests that propose to
measure the same construct should correlate to a
degree, but valid trait tests should correlate
moderately with the mean of a number of state
tests.

3. A valid trait test should correlate more highly
with other trait measures of the same construct
than they should correlate more highly with other
concurrent measures of state, such as automatic
arousal or performance decrement, than with trait
measures.

4. Trait tests should not change with transient
changes in conditions while state tests should be
sensitive to immediate conditions that are expected
to affect the relevant construct.

Ogilvie and Tutko developed a personality instrument called the

Athletic Motivation Inventory (AMI). Martens pointed out that they

have gained wide public acclaim through their assertion that they

have been able to identify with the AMI unique personality profiles

of very successful athletes. Based on their assertion, they offer

for a fee to assess athletes' personalities. From this information

they will predict success as well as suggest to the coach ways to

handle an athlete in order that the athlete may maximize his

potential.

The AMI assessed 11 different personality traits, of which

several relate closely to anxiety. The construction procedures of

the questionnaire have never been published, except that the ques-

tions were based on the Cattell- 16 -PF, the Edwards Personal Prefer-

ence Schedule and the Jackson Personality Research Form (107).
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It appears that differences existing in general A-Trait between

athletes and non-athletes are only minimal (107). Ogilvie (118)

provided the most persuasive evidence for the existence of a rela-

tionship between sport and competence and A-Trait, although his data

remains unpublished. In his review of literature for sport

personality, he concluded that athletes, particularly superior

athletes, have a unique and identifiable personality profile.

Superior athletes are emotionally more stable, have lower levels of

A-Trait and greater resistance to emotional stress. Other

investigators (104, 110), however, found that there were no

consistent differences in A-Trait among participants when compared

with nonparticipants or among participants of different skill

levels.

Measuring anxiety prior to competitive situations presents a

difficult obstacle to researchers. Almost all sport personality

research has used the trait approach. This system is based on the

assumption that personality traits are relatively stable, consistent

attributes that exert generalized causal effects on behavior. This

original view of traits characterized them as having widespread

influence on behavior with little or no concern for situational

determinants, making them primary determinants of behavior. How-

ever, consideration for human behavior in terms of each situation

must be taken into account. Martens (105) indicated that traits

should be categorized as tendencies or predispositions to perceive
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or respond to certain classes of situations with certain behav-

iors. Traits are not necessarily the primary determinants of behav-

ior.

The inconsistent findings of researchers in the relationship

between general A-Trait and various behaviors have added further

cause to seek a measuring tool that can evaluate specific competi-

tive situations. Spence (166) explained in support of this conten-

tion: In general, situation-specific trait anxiety measures are

better predictors of elevations in A-State for a particular class of

stress situations than are general A-Trait measures."

Martens' (107) Sport Competition Anxiety Test is a situation-

specific construct, especially developed to identify A-Trait dispo-

sitions in competitive sport situations. According to Martens, the

Sport Competition Anxiety Test (SCAT) for a competitive situation

appeared to have a better ability to predict an A-Trait anxiety than

Spielberger's State Anxiety Inventory. The development of the Sport

Competition Anxiety Test evolved from an investigation by Mandler

and Sarason (103) and later by Sarason, Davidson, Lighthall, Waite,

and Ruebsuch (144).

The SCAT inventory is a specific modification of the A-Trait

construct developed by Speilberger. Martens summarized his

justification for developing the Competitive A-Trait as follows:

1. The recognition that the interaction paradigm for
the study of personality is superior to the trait
and situational paradigms.
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2. The recognition that situation-specific A-Trait

instruments have superior predictive power when

compared to general A-Trait instruments.

3. The trait-state theory of anxiety which makes the

distinction between A-Trait and A-State.

4. The development of a conceptual model for the study

of competition as a social process.

Reed

From this review, the question arises, is biofeedback training

effective in reducing self-reported anxiety in a sports setting? Is

biofeedback control enhanced by the learning of a Quieting Response,

relaxation program, and is it evidenced by an increased ability to

monitor physiological measurements through self-control?

The information that exists supports, generally, the notion

that High State and High Trait Anxiety in sports is likely to

accompany a reduced effectiveness in both physiological and psycho-

logical self-concept and in coping abilities within a competitive

contest.

Because of the nature of the interdependent aspects of per-

ceived success, self-concept, and Trait Anxiety levels in athletes,

a clear need exists to develop coping skills that may enhance aware-

ness of physiological responses and reduce High Anxiety levels.

Even the strongest critics of research in biofeedback do not

want to see it abandoned; they only seek demystification and a shift
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to the "real world." Beatty and Legewie (9) have written . . .

"Biofeedback . . . may play some part in the study of man and in the

treatment of human disorders. That part may not be large, but in

selected areas it may be important."

Some research indicates that biofeedback adds little to the

benefits of meditation or general relaxation techniques in the

treatment of tension headache, high blood pressure, and other

stress-related disorders. However, biofeedback may yet prove valu-

able in controlling anxiety specific to athletic competition. It

might aid athletes to learn to sense unnecessary arousal and levels

of tension that are indicators of sports competition anxiety and

all them to recognize how it feels to be relaxed through objective

rather than subjective feedback. Other athletes may recognize that

changes can be made in relationship to Trait/State Anxiety through

monitoring effects of emotions, thoughts, and events on physiologi-

cal responses.

Garcia and Rusiniak (55) have intimated that feedback signals

used in most biofeedback procedures have been too neutral; they feel

that reinforcements should give more pleasure to the learner/sub-

jects. This magnitude of reward would serve to strengthen the dura-

tion of change and increase the likelihood of continued practice of

skills. Certainly, an athlete who displays high-anxiety behavior

can garner and appreciate the sense of coping, control, and well-

being as positive reinforcers that may be possible through utiliza-
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Runck concludes her assessment of biofeedback and treatment

Beyond the task of strengthening the clinical applica-
tions of biofeedback, researchers of the future have
numerous other challenges: determining how biofeedback
works--when it works; comparing it to alternate treat-
ments for specific disorders; weighing its costs and

benefits to the patient and the community; and judging
its safety. Until this knowledge accumulates, biofeed-
back should be regarded--as should most treatments for
mental and physical disorders--with cautious optimism.
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CHAPTER III. PROCEDURES

The purpose of this study was to determine the singular and

combined effects of progressive relaxation and biofeedback

monitoring upon anxiety and other psychological and physiological

variables in a selected group of subjects in a specific sports

setting.

The program was designed to be administered over a six-week

sequence. The psychological assessments utilized as pre and post-

test measures were the Spielberger Trait Anxiety (STAI) measure, and

Rotter's Locus of Control (IE) test. Both of these assessments

appear in the appendices along with the scoring methods and

references. In addition to these psychological tools, the Sports

Competition Anxiety Test (SCAT) was administered as a pre, post-I

and post-test II assessment to determine State Anxiety as measured

one hour prior to three scheduled track and field duo meets, the

pre-test SCAT was administered prior to the beginning of the

experimental program to establish a baseline measure for all 36

subjects before they were randomly placed into one of four groups.

The SCAT was administered prior to participation in the treatment

program as was the STAI and IE measures.

In addition, various physiological assessments were taken that

are, according to the supportive research, indices and measures of

State Anxiety. Blood pressure and resting heart rate was collected
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one hour before competition and prior to the warm-up at the same

three duo meets discussed above. The blood pressure and resting

heart rate (BPM) was measured by use of the Time Digital Readout

Blood Pressure Monitor, a portable unit and cuff device that is a

sphygmomanometer used in both hospital and research settings.

EMG monitoring by biofeedback was accomplished through use of

the Autogen 1100 Myograph at a band pass setting of 100 to 200 Hz.

The EMG I and EMG II readings by use of the Autogen 5100 Digital

Integrator that measured the time-averaged performance of each

subject over two two-minute periods, these measurements were

independent of the analysis feedback. EMG I denotes the microvolt

level averaged over the first two minutes of the pre, post-I and

post-test II sessions, EMG II indicates the data representing the

time-average electromygraphy readings for the last two minutes of

the pre, post I and post-test II sessions. All pre-measures were

gathered prior to the beginning of the various treatment strategies,

except for the pre EMG I and EMG II measures that were gathered at

session number one of the twelve relaxation sessions.

The appendix gives pertinent information and

instruction/references for the paper/pencil instruments. The

dependent variables are STAI, SCAT, the I-E Locus of Control Test,

systolic/dyastolic blood pressure, resting heart rate, and EMG

levels.
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Population and Sample

The subjects were 36 male competitors in the varsity track and

field program at Willamette University. This group was selected for

study due to the nature of the individual sports setting that puts a

priority on the attendant stress and pre-competitive affective

feelings expressed prior to the meet experience, as noted often in

the literature and as related to the inverted-U hypothesis. A call

for volunteers was given that complied with the basic elements of

"informed consent" as put forth by the Office of Dean of Research at

Oregon State University. The basic elements of informed consent

that were presented to the group during the call for volunteers

included; a fair explanation of the procedures to be followed, a

description of the attendant discomforts and risks, a description of

the benefits to be expected, an offer to answer any inquiries

concerning the procedures, and instruction that the subjects would

be free to withdraw consent and to discontinue participation in the

project or activity at any time. These points were shared with the

subjects during the call for volunteers along with the information

contained in the subject's Quieting Response Training Packet

(Appendix).
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Experimental Procedures

Baseline data was collected prior to the onset of the various

treatments, a period of 6 weeks of treatment sessions occurred for

the experimental groups, data was collected on all groups after the

12th treatment session for all variables.

Post-test II was administered two weeks after cessation of the

treatment programs during which time no instruction took place for

any of the experimental treatment groups or for the control group.

A post-test II assessment session to determine EMG levels was also

administered two weeks after cessation of the treatment programs

using the previously described Autogen 1100 and Autogen 1500 Digital

Monitor.

The subjects, based on a table of random numbers, were divided

into one of four treatment cells, each group or cell contained 9

subjects. The first treatment cell or group received the "Quieting

Response" relaxation program that consists of a set of cassette

tapes (Appendix). This group was labeled QR to denote its subjects

and treatment and participated in the six week treatment program set

forth in the "Summary of the Eight Exercise Elements" as described

in the "Quieting Response" manual (Appendix). This group, as the

other treatment groups and control, met for a total of 12 one-half

hour sessions, and was pre and post-tested for STAI, SCAT, I-E Locus

of Control, blood pressure, and resting heart rate. A final post-
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testing (post-test II) of the dependent variables occurred two weeks

after the cessation of the treatment programs.

The second treatment group (QRBF) received the same Quieting

Response program with the addition of EMG augmented feedback. This

group received the same instruction in progressive relaxation and

was monitored by the Autogen 1100 Feedback Myograph during the

cassette presentations. This second group was identified as QR-BF

to denote the augmented nature of the treatment. The Autogen 1100

Electromyograph Monitor (EMG) was used to record subjects microvolt

readings of the trapezius group and the consequent muscular

activity. This initial session involved orienting subjects to the

EMG unit and was used to select auditory and visual feedback modes

to begin training. EMG readings without feedback were taken for 2

minutes after the start of the sessions and then taken during the

final 2 minutes of the sessions by use of the Autogen 5100 Digital

Intergrator that averages microvolt levels over pre-set periods.

The group labeled QR-BF & BF received the following information on

the use and purpose of the Autogen 1100 EMG unit:

Biofeedback involves the placing of a monitor between a
body process, processes that can be monitored may be
subject to learned control. The parasympathetic nervous
system works in opposition to the sympathetic, it is the
means by which you relax. Biofeedback may teach us to
become aware of relaxation at very subtle levels and may
expand our awareness of the body processes and tune us
into our muscle tension. The activity of the skeletal
muscles is triggered by a pattern of electrical impluses
originating in the central nervous system, the motor
nerve pathways terminate in the muscle fibers. Muscular
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relaxation occurs when the electrical discharge rate is
decreased. EMG activity is expressed in microvolts

(millionths of a volt). Since muscular tension is pro-

portional to the degree of electrical discharge that

stimulates the muscle, EMG is a direct index of contrac-

tion or relaxation. The audio and visual feedback of
the unit will inform you of the relative tension of the
muscles being monitored. Based on the auditory and vis-
ual feedback modes, at this time reduce muscular tension
by reducing microvolt readings and/or auditory tone.

The third treatment group received bi-weekly EMG biofeedback

for a total of 12 one-half hour sessions and was labeled as BF.

This biofeedback only treatment group was also instructed on the use

and purpose of the Autogen 1100 EMG unit according to the above

"script".

The control group, designated as CTRL, was administered the

assessment items and blood pressure and resting heart rate measures

as the three treatment groups. This control group, as the three

treatment groups, was EMG measured for the first two and last two

minutes of three separate sessions. In lieu of treatment, the

control group attended twelve one-half hour sessions that amounted

to a passive rest and listened to "music of choice". Generally, the

control group choose to listen to popular music via cassette or

radio.

Method of Analysis

The dependent variables are represented by the following:

1. Scores on the STAI-Trait
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2. Scores on the SCAT.

3. Scores on the I-E Locus of Control Scale.

4. Systolic and diastolic blood pressure as measured by the
Sphygmostat Electronic Blood Pressure Monitor.

5. Resting heart rate.

6. Muscle tension readings on the Autogen 1100 EMG Feedback
Myography unit.

Scores for all variables were compared to post-test I and post-test

II scores using analysis for variance (ANOVA) technique (121) for

repeated-measures and results were considered statistically

significant at the .05 level of confidence.

Hypothesis

The null hypothesis states that there is no real difference

between means (g), that any observed significant difference between

the means for any of the groups must be of a magnitude in order to

reject the null hypothesis and conclude that the difference is real.

1. There is no significant difference, based on ANOVA, in STAI

measurements in each of the four groups from pre-to post-test I

and post-test II at the sixth and eighth week for any of the

treatments.

2. There is no significant difference in state anxiety as measured

by SCAT for any of the groups as measured one hour prior to com-

petition for each of the treatment and control groups.
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3. There is no significant difference in I-E Locus of Control

measures for any of the four groups from pre- to post-test I and

post-test II for any of the treatment and control groups.

4. There is no significant differences in systolic and diastolic

blood pressure measures at pre-, post-test I and post-test II due

to the treatments.

5. There is no significant difference in resting heart rate measures

for any of the treatment and control groups at the pre-, post-

test I and post-test II assessments.

6. There is no significant difference in EMG tension for the various

treatment and control groups on the pre-, post-test I, and post-

test II assessments.

Data Collection

A. Anxiety Measurement-Trait

The Speilberger Trait Anxiety Test was used in this study as a

pre-and post-test. This instrument was used to gather self-report

information two weeks after cessation of the treatment. The test is
4.1 D

a forty-item instrument that can be administered within ten minutes

including the reading of instructions (Appendix).

B. Triat Anxiety and Sports Competition (SCAT)

The Sports Competition Anxiety Test (SCAT) is an instrument

designed to measure specific Trait Anxiety within the Athletic set-
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ting. It consists of fifteen items, five of which are spurious, and

can be administered within five minutes (Appendix). This item was

administered prior to warm-up at three competitive duo-meets along

with measures of BPM & BP.

C. Locus of Control

Rotter's I-E Locus of Control Test is a tool designed to

assess, within the context of the theory, Internalizer and Exter-

nalizer types and their specific style of interpretation of the

situational events. The test is regarded as both reliable and valid

in specific settings (Appendix). ,) 6/

D. Blood Pressure/Resting Heart Rate

The Time Digital Readout Blood Pressure Monitor was used to

assess this physiological measurement. It consists of a portable

unit and cuff device and can give accurate readings within ten

seconds. These readings occurred prior to warm-up at three

competitive duo meets.

E. Electromyographic Biofeedback

EMG monitoring by biofeedback was accomplished through use of

the Autogen 1100 and Autogen 5100 Digital Integrator; feedback of

the trapezius muscle groups may be accomplished through this dual

channel instrument. Electrode sites cited are generally, within the

literature, those that are associated with increased tension (159,

161, 174, 182). Electromyographic feedback is a technique in which

the electrical activity in a muscle is picked up and fed to the
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subject in the form of auditory and visual means. By receiving this

feedback, the subject may learn to recognize muscle tension and

alter this tension on a cognitive level.

F. "Quieting Response" Program

The experimental subjects (QR and QRBF) participated in a

regularly scheduled relaxation program (QR) for one-half hour, twice

a week for a six-week period. Text and descriptions of the segments

of instruction material appear in the Appendix. The sessions were

under the instruction of the experimenter and included tape

cassettes. The "Quieting Response" was selected as the script/tape

format.
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CHAPTER IV. RESULTS

The results of the statistical procedures used to test the

hypotheses are described in this chapter, data pertaining to the

formulation of the study and results of treatment procedures is

presented and discussed.

Descriptive statistics for the pre-test, post-test I, and post-

test II are presented in Tables 1, 3, 5, 7, 9, 11, 13, and 15, for

each of the variables. The results for the treatment groups were

compared by using a repeated-measures analysis of variance (ANOVA)

in comparison with the results of a control group design as outlined

by Neter and Wasserman (118). Further, an ad hoc test of

significance was administered as outlined by Winer (184) and Kirk

(86). The data was analyzed using the Statistical Package for the

Social Sciences (121), an Oregon State University computer package.

INTERPRETATION OF F RATIO (ANOVA)

If the null hypothesis has been rejected based on the F ratio

and the appropriate 1 tailed probability coefficient, the researcher

is faced with the problem of deciding which of the two or more means

are responsible for producing the significant F ratio. For this

purpose, a tool has been developed as explained by Neter and

Wasserman (118), and Kirk (86) called the Tukey test or the test of
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honestly significant difference (HSD). The Tukey test is used as a

multiple comparison procedure that allows for the determination of

which mean or sets of means are significantly different so as to

justify a confident rejection of the null hypothesis for each

variable between treatment groups. In practical terms, if a given

mean difference is judged significant by the Tukey test, one can

feel safe in concluding that a true difference exists, more so than

would be the case if a subjective examination were employed to

determine whether the means differed. When retaining the null

hypothesis (it should be reinforced) the F ratio must not exceed the

.05 level of confidence. If it is judged that the null hypothesis

is accepted between treatment as based on interpretation of the F

ratio for treatment, the null hypothesis still stands even though

there may exist a significant difference within treatments as

indicated by a significant F ratio for "repeated measures" and

"interaction". Hence, the null hypothesis is retained even though

an F ratio existed that might have encouraged the researcher to

consider rejection. For purposes of discussion and the drawing of

conclusions, however, a significant F ratio may be discussed

appropriately in Chapter V.
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Multiple Comparisons of
ANOVA Between Treatment Groups

As briefly stated in the previous description of ANOVA for

multiple comparisons for repeated-measures between treatment groups,

solution for a Tukey coefficient value is necessary when it is

desired to determine where actual difference may occur between means

when examining treatment groups, one to the other.

Once an overall F ratio has been determined for the analysis of

variance, the treatment means are arranged in ascending order of

magnitude (Tables 2, 4, 6, 8, 10, 12, 14 and 16), tests of

significance for the between means are then computed by using the

Tukey test, which is:

2 * MSEt
Ts(D) = 1/11-2- q (1 - a, k, d.f.) 1/I

k -1(1)

Where: Ts(D) = Tukey coefficient

1/ 2 = constant of .707

q = table value

1 - a= 1 - significance level of .05

k = number of treatment cells

d.f. = degrees of freedom

2 = constant

MSE
t
= Mean Square Error for treatment measures

n = number of subjects per cell
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Therefore: solving for the Tukey coefficient for significance

between treatment groups becomes,

2 * MSE
t

TS(D) = .707 * 3.861/ k_14,n

Of the dependent variables, a significant F ratio for between

analysis of variance (ANOVA) was evidenced only for EMG II as

presented in Table 15 and 16. The data pertinent to interpretation

of Tukey test of significance appears in Tables 2,4,6,8,10,12,14 and

16, for all of the dependent variables.

Multiple Comparisons of
ANOVA Within Treatment Groups

Often a significant F ratio is produced that indicates

retention of the null hypothesis where, in actuality a significant

difference may exist when within differences are examined but the

data is masked due to the combined treatment format. As stated

before, even though a significant F ratio may exist for "repeated-

measures" or for "interaction" as in STAI in Table 1, retention of

the null hypothesis is required. However, the fact that a

significant F ratio for "repeated measures" and/or "interaction"

occurs indicates that a treatment effect is being registered within

one or more of the groups that, according to Winer, warrants and

justifies further scrutinization. Hence, the further application of
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the Tukey test is justified with an adaptation to its application

for within examination of treatment means.

The formula for the Tukey multiple comparison (HSD) procedure

for within treatment differences becomes:

* MSEr
Ts(D) = 140(1 , b, d.f.)

Where: Ts(D) = Tukey coefficient

1/ 2 = constant of .707

q = table value

IN = significance level of .05

b = number of repeated measures

d.f. = degrees of freedom for repeated measures and for
interaction

MSEr = Mean Square Error for repeated measures

n = subjects per cell

Therefore: solving for the Tukey coefficient for significance

within treatment groups becomes:

2 * MSEr
Ts(D) = .707 * 2.401/ ----g --L

Of the dependent variables, STAI, SCAT, IE, Systolic blood

pressure, and the EMG measures refelcted a significant difference

within treatment groups justifying further scrutiny for the purpose
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of discussion as done in Chapter V.

Tests of significance for the difference within the treatments

is then completed by calculating the mathematical difference within

treatment means of pre-test, post-test I and post-test II

measures. If the differences between these means meets or exceeds

in magnitude ( Ts(D) the Tukey coefficient, it may be assumed that

the difference is significant within the treatment groups. If the

magnitude does not meet or exceed ( Ts(D) the coefficient, then any

difference is assumed to be chance and hence insignificant. The

Tukey coefficient value is identified by the designation of Ts(D) in

the tables and is represented by a numerical value in each case for

each dependent variable that reflects differences within treatments

for each variable.

Between and Within Analysis of Pre-Test,
Post-Test I, and Post-Test II Measures

Mean scores for treatment groups were examined using the

analysis of variance technique for repeated-measures, results were

considered statistically significant at the .05 level. Further,

decisions of rejection or retention of the hypothesis are

strengthened by utilizing the "ad hoc" Tukey honestly significant

difference (HSD) test (86).
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Trait Anxiety (STAI)

Repeated-measures analysis of variance (ANOVA) revealed no

significant differences between treatment groups on Trait Anxiety

(STAI) measures. Consequently, the null hypothesis is retained.

Examination of the F ratio and employing the Tukey test reveals

significant differences within treatment groups as indicated by an

"interaction" F ratio that is significant at the .0279 level.

Examination of Table 2 reveals a significant difference within means

when pre and post-test measures are compared for QR, BF, and ORBF

but not for the CTRL group. The QR and BF groups are significantly

different when considering the pre and post-test I and post-test II

singly, and jointly. The QRBF group is significantly different from

the QR and BF group. The control group realized no significant

change from pre to post-test I and post-test II.

Neter and Wasserman and Kirk advise that the concept of

"interaction" be portrayed in a graphic manner, for this purpose the

Figures have been included in the result section to more easily

interpret this parameter. Interaction is shown to be occuring for

the Trait Anxiety variable by the F ratio of 2.55 (Table 1) which is

significant to a .0279 confidence level. Examination of Figure 1

indicates a drop in this measure with the QR and BF groups

decreasing their indices at a similar rate over time evidenced by

the similar and somewhat parallel configuration of these two
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experimental groups. The QRBF demonstrates a more dramatic decrease

(supported by the significance level of .0279 for interaction in

Table 1) in this measure when compared to QR and BF and the CTRL

group. All three of the experimental groups display either

convergence (QR) or divergence (QRBF and BF) from the control

group. It may be assumed that while all experimental groups

experienced a significant reduction within their treatments

(repeated measures probability of .0019, Tables 1 and 2), the QRBF

group realized a greater effect or rate of change over time than BF

or QR alone. As a result, rate of change over time for QRBF

indicates this combined treatment tactic as the most beneficial of

the formats intended to decrease Trait Anxiety.



Cell means (7) for STAI scores
Treatment QR BF QRBF CTRL

STAI PRE 46.11111 40.66667 43.66667 42.00000

STAI POST I 41.33333 36.11111 36.44444 41.88889

STAI POST II 41.33333 36.33333 35.55556 41.77778

Cell standard deviations for STAI scores
Treatment QR BF QRBF CTRL

STAI PRE 12.26218 10.222252 7.71362 12.53994
STAI POST I 13.74773 8.55050 9.05692 11.73433

ANOVA (Analysis of Variance) for Trait Anxiety (STAI)
Source of
Variation d.f. SS MS F

Probability
Level

Treatment 3 518.39815 172.79938 .53 .6662

Error 32 10469.48148 327.17130

Repeated Measures 2 437.01852 218.50926 19.13 .0019
Interaction 6 175.12963 29.18827 2.55 .0279
Error 64 731.18519 11.4277

Table 1
Descriptive Statistics for Trait Anxiety (STAI)



Mean Differences Between Treatment Groups (Ts(D) = 13.4346

STAI POST I BF QRBF

Means 36.11111 36.44444
QR

41.33333
CTRL

41.88889

BF 36.11111 .33333 5.22222 5.77778

QRBF 36.44444 4.88889 5.44445

QR 41.33333 .55556

CTRL 41.88889

STAI POST II QRBF BF QR CTRL

Means 35.55556 36.33333 41.33333 41.77778

QRBF 35.55556 .77777 5.77777 6.22222

BF 36.33333 5.00000 5.44445

QR 41.33333 .44445

CTRL 41.77778

Mean Differences Within Treatment Groups Ts(D) = 3.830*

QR Diff. BF Diff. QRBF Diff. CTRL Diff.

STAI PRE 46.11111 40.66667 43.66667 42.00000

STAI POST I 41.33333 4.77778* 36.11111 4.55556* 36.44444 7.22223 41.88889 .11111

STAI POST II 41.33333 .00000* 36.33333 .22222* 35.55556 .88888 41.77778 .11111

Sum of Diff. 4.77778 4.33334 8.11111* .22222

* = significant to the .05 level of confidence

Table 2
Mean Differences Within and Between Treatment Groups

for Trait Anxiety (STAI)
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State Anxiety (SCAT)

There were no main effects or significant differences between

groups on State Anxiety. Thus the null hypothesis is retained. The

"repeated-measures" ratio of 9.25 in Table 3, reflects a significant

difference within treatment at the .003 level of confidence and

justifies further scrutiny by employing the Tukey test. Examination

of data in Table 4 shows that only the QRBF group realized a

significant change over time in pre, post-test I and post-test II

measures on the Sports Competition Anxiety Test as evidenced by the

mean differences of 3.66667 and 5.88887 which exceeds the Ts(D)

coefficient of 3.1446. Hence, there is no significant differences

between treatment groups but there is a significant difference of

time and treatment for the QRBF group singly.

Examination of Figure 2 indicates, thru a rate of change,

reduction of QR and BF but to no greater extent than the CTRL.

However, scrutiny of Table 3 indicates no significant interaction

(probability of .1929). The QRBF group has affected a significant

change within its treatment as supported by a repeated measures

probability coefficient of .003 (Table 3) and a pre-post difference

of 5.88 (Table 4) which exceeds the Tukey coefficient of 3.1446.

Convergence of the QRBF profile may portray a reduction in this

group and suggest that QRBF is more robust in effect for reduction

of Sports Competition Anxiety.



Cell means On for SCAT scores
Treatment QR BF QRBF

SCAT PRE
SCAT POST I
SCAT POST II

24.11111
22.66667
21.22222

26.22222
25.33333
24.88889

28.66667
25.00000
22.77778

CTRL

25.55556
24.44444
24.55556

Cell standard deviations for SCAT scores
Treatment QR BF QRBF

PRE
POST I
POST II

4.70225
4.58258
3.80058

9.78235
9.79796
9.61047

ANOVA (Analysis of Variance) for State Anxiety (SCAT)
Source of
Variation d.f. SS MS

Treatment
Error

3

32

Repeated Measures 2

Interaction 6

Error 64

144.54610
5466.22222

142.51852
69.25926
492.88889

11.33578
10.82820
8.88507

F

CTRL

5.43395
4.97773
4.92725

Probability
Level

48.18210
170.81944

71.25926
11.54321
7.70139

.28

9.25
1.50

.8379

.0030

.1929

Table 3
Descriptive Statistics for State Anxiety (SCAT)



Mean Differences Between Treatment Groups (Ts(D) = 9.7096

SCAT POST I QR QRBF

Means 22.66667 25.00000
BF

25.33333
CTRL

24.44444

QR 22.66667 2.33333 2.66666 1.77777

QRBF 25.00000 .33333 .55556

BF 25.33338 .88889

CTRL 24.44444

QR QRBF BF CTRL

SCAT POST II 22.22222 22.77778 24.88889 24.55556

Means

QR 21.22222 1.55556 3.66667 3.33334

QRBF 22.77778 2.11111 1.77778

BF 24.88889 .33334

CTRL 24.55556

Mean Differences Within Treatment Groups Ts(D) = 3.1446*

QR Diff. BF Diff. QRBF Diff. CTRL Diff.

SCAT PRE 24.11111 26.22722 28.66667 25.55556

SCAT POST I 22.66667 1.44444 25.33333 .88889 25.00000 3.66667* 24.44444 1.11112

SCAT POST II 21.22222 1.44445 24.88889 .44444 22.77778 2.22222* 24.55556 -.11112

Sum of Diff. 2.88889 1.33333 5.88887 1.00000

*
= significant to the .05 level of confidence

Table 4
Mean Differences Within and Between Treatment Groups

for State Anxiety (SCAT)
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Locus of Control (IE)

There is no main effect involving data between treatment groups

as evidenced by ANOVA in Table 5 for Locus of Control, retention of

the null hypothesis is warranted based on these findings. The

"repeated-measures" F ratio and the "interaction" F ratio indicates

a level of significance of .002 and .0285 respectively that

justifies further examination of the data. Further investigation of

the data using Ts(D) for within treatment differences in Table 6, a

significant difference is revealed for QR and the QRBF group

exclusive of the BF and CTRL groups. This indicates a significant

change over time and treatment for the QR and QRBF treatment groups

both singly and jointly.

Figure 3 portrays the profiles for the groups, the BF profile

would seem to initially evidence a reduction for IE at week 6 but

upon investigation at week 8 has returned to very near the pre-test

level. The profiles for QR and QRBF indicate a significant

interaction or rate of change that is indeed different than the

control (CTRL) and BF. That these two groups are significantly

different is reflected in the interaction coefficient of .0285 in

Table 5.



Cell means (7) for IE scores
Treatment QR BF QRBF CTRL

IE PRE 9.77778 10.77778 10.11111 10.22222
IE POST I 8.33333 9.66667 8.33333 10.00000
IE POST II 8.11111 10.66667 8.66667 10.88889

Cell standard deviations for IE scores
Treatment QR BF QRBF CTRL

IE PRE 4.84195 3.80058 1.96497 3.92994
IE POST I 3.93700 3.39116 1.87083 2.78388
IE POST II 3.82245 3.87298 1.93649 2.57121

ANOVA (Analysis of Variance) for Locus of Control (IE)
Source of
Variation d.f. SS MS F

Probability
Level

treatment 3 60.44444 20.14815 .64 .5951
Error 32 1008.07407 31.50231

Repeated Measures 2 23.46296 11.73148 9.98 .0002
Interaction 6 17.94444 2.99074 2.54 .0285
Error 64 75.25926 1.17593

Table 5
Descriptive Statistics for Locus of Control (IE)



Mean Differences Between Treatment Groups (Ts(D) = 4.1688

IE POST I QR QRBF
Means 8.33333 8.33333

BF

9.66667
CTRL

10.00000

QR 8.33333 0.00000 1.33334 1.66667

QRBF 8.33333 1.33334 1.66667
BF 9.66667 .33333

CTRL 10.00000

STAI POST II QR QRBF BF CTRL

Means 8.11111 8.66667 10.66667 10.88889

QR 8.11111 .55556 2.55556 2.77778

QRBF 8.66667 2.00000 2.22222

BF 10.66667 .22222

CTRL 10.88889

Mean Differences Within Treatment Groups Ts(D) = 1.228*

QR Diff. BF Diff. QRBF Diff. CTRL Diff.

FE PRE g./1/78 110./7/T8 IU.IIII1 10.Z2ZZ2

IE POST I 8.33333 1. 44445* 9.66667 1.11111 8.33333 1.77778* 10.00000 .22222

IE POST II 8.11111 22222, 10.66667 1.00000 8.66667 .33334* 10.88889 .88889
Sum of Diff. 1. 66667* .11111 1.44444 .66667

*
= significant to the . 05 level of confidence

Table 6
Mean Differences Within and Between Treatment Groups

for Locus of Control (IE)
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Blood Pressure (Systolic and Diastolic)

Repeated-measures ANOVA revealed no significant difference

between treatment cells in regards to systolic and diastolic blood

pressure changes due to effect, thus the null hypothesis is

retained. An ad hoc examination of the data prompted by the

presence of a significant F ratio for the "repeated-measures"

probability level of .0320 revealed a significant difference as

determined by the Tukey test within the QR and QRBF groups over time

and treatment for these two variables indicating that a significant

treatment effect has taken place.

There were no significant differences using ANOVA for repeated-

measures for diastolic blood pressure and the null hypothesis is

retained for main effect measures for within and between group

effects.

The interaction coefficients for systolic (SYST) and diastolic

(DIAS) were not significant as indicated in Table 7 and Table 9.

Figure 4 indicates a reduction in the profile lines as portrayed

graphically.

An increase in diastolic pressure is portrayed in Figure 4,

however, examination of Table 9 indicates no significant change for

this measure as evidenced by a repeated measures coefficient of .89

and an interaction coefficient of .85. Although the profile in

Figure 4 may seem to indicate rates or directions of change that
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look dramatic, this is not supported by the data, it follows as a

result that any change is attributed to chance and does not reflect

a significant level of change for within or between ANOVA.



Cell means (T) for SYST scores
Treatment QR BF 0118F CTRL

SY3T PRE 126.00000 123.22222 131.44444 129.77778

SYST POST I 118.11111 117.66667 119.66666 125.88889

SYST POST II 117.55556 118.33333 120.33333 125.44444

Cell standard deviations for SYST Measures
Treatment QR BF QRBF CTRL

SYST PRE 9.88686 13.69104 13.10640 13.89044

SYST POST I 7.73700 10.09950 9.27362 5.27836

SYST POST II 4.79873 9.28709 5.95819 8.14112

ANOVA (Analysis of Variance) for SYST Measures
Source of
Variation d.f. SS MS F

Probability
Level

Treatment 3 901.21296 300.40432 1.70 .1$75

Error 32 5668.22222 177.13194

Repeated Measures 2 1256.79630 628.39815 11.74 .0320

Interaction 6 200.53704 33.42284 .62 .7100

Error 64 3425.33333 53.52083

Table 7
Descriptive Statistics for Systolic Blood Pressure (SYST)



Mean Differences Between Treatment Groups (Ts(D) = 9.8850

STAI POST I BF QR

Means 117.66667 118.11111
QRBF

119.66667
CTRL

125.88889

BF 117.66667 .55557 2.00000 8.22222

QR 118.11111 1.55556 7.77778

QRBF 119.66667 6.22222

CTRL 125.88889

STAI POST II QR BF QRBF CTRL

Means 117.55556 118.33333 120.33333 125.44444

QR
BF
QRBF
CTRL

117.55556
118.33333
120.33333
125.44444

.77777 2.77777
2.00000

7.88888
7.11111
5.11111

Mean Differences Within Treatment Groups Ts(D) = 8.28996*

QR Diff. BF Diff. QRBF Diff. CTRL Diff.

SYST PRE 126.00000 123.22222 131.44444 129.77778

SYST POST I 118.11111 7.88889 117.66667 5.55555 119.66667 11.77773* 125.88889 3.88889

SYST POST II 117.55556 .55555, 118.33333 -.66666 120.33333 -.66666 125.44444 .44445

Sum of Diff. 8.44444^ 4.88889 11.11111* 4.33334

* = significant to the .05 level of confidence

Table 8
Mean Differences Within and Between Treatment Groups

for Systolic Blood Pressure Pressure (SYST)



Cell means (Y) for DIAS Measures
Treatment QR BF QRBF

DIAS PRE
DIAS POST I
DIAS POST II

66.11111
67.22222
68.22222

72.77778
73.11111
73.77778

72.33333
68.44444
68.77778

CTRL

67.66667
69.00000
70.00000

Cell standard deviations for DIAS Measures
Treatment QR BF QRBF

DIAS PRE
DIAS POST I
DIAS POST II

13.11911
6.61018
6.61018

10.75614
10.26456
9.90931

ANOVA (Analysis of Variance) for DIAS Anxiety Measures
Source of
Variation d.f. SS MS

14.21267
11.00126
9.37787

F

CTRL

14.40486
7.10634
7.19375

Probability
Level

Treatment
Error

3

32

Repeated Measures 2

Interaction 6

Error 64

523.28704
7345.48148

10.35185
122.68519
3050.29630

174.42901
229.54630

5.17593
20.44753
47.66088

.76

.11

.43

.5249

.8973

.8569

Table 9
Descriptive Statistics for Diastolic Blood Pressure (DIAS)



Mean Differences Between Treatment Groups (Ts(D) = 11.2532

DIAS POST I QR QRBF
Means 67.22222 68.44444

CTRL
69.00000

BF
73.11111

QR 67.22222 1.22222 1.77778 5.88889
QRBF 68.44444 .55556 4.66667
CTRL 69.00000 4.11111
BF 73.11111

DIAS POST II QR QRBF CTRL BF
Means 68.22222 68.77778 70.00000 73.77778

QR 68.22222 .55556 1.77778 5.55556
QRBF 68.77778 1.22222 5.00000
CTRL 70.00000 3.77778
BF 73.77778

Mean Differences Within Treatment Groups Ts(D) = 7.8236*

QR Diff. BF Diff. QRBF Diff. CTRL Diff.

DIAS PRE 66.11111 72.77778 72.33333 67.66667
DIAS POST I 67.22222 1.11111 73.11111 .33333 68.44444 3.88888 69.00000 1.33333
DIAS POST II 68.22222 1.00000 73.77778 .66666 68.77778 .33334 70.00000 1.00000
Sum of Diff. 2.11111 1.00000 3.55555 2.33333

Table 10
Mean Differences Within and Between Treatment Groups

for Diastolic Blood Pressure (DIAS)
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Heart Rate (BPM)

Analysis of variance (ANOVA) revealed no significance between

treatment groups on Heart Rate (BPM) reduction measures prior to

competition as an effect of the various treatment programs. The

null hypothesis is retained. An ad hoc test seemed justified based

upon the F ratio of 6.02 (Table 11) that indicated a probability

level of .1040 but examination of the data in Table 12 reveals no

significant differences over time for any of the treatment groups

both between and within as no mean differences meet or exceed a

Ts(D) of 4.4798 for within differences or of 14.7943 for the mean

differences between group measures.

There is no significant "interaction" evidenced by an F ratio

of .14 (probability level of .9908) in Table 11. An examination of

Figure 5 illustrates that all groups including the CTRL realized a

reduction in heart rate, but none more than another. The reduction

in BPM is perhaps explained as being a result of the physiological

adaption to the training effect across all of the groups and seems

to be consistent for each, no group differs from the other in this

regard.



Cell means (7) for BPM
Treatment QR BF QRBF CTRL

RPM PRE 61.11111 67.88889 66.44444 66.55556
BPM POST I 58.00000 64.22222 62.77778 64.22222
BPM POST II 59.22222 65.44444 65.00000 64.22222

Cell standard deviations for RPM Measures
Treatment QR BF QRBF CTRL

BPM PRE 11.16293 15.70386 13.92041 12.55101
BPM POST I 10.93161 13.25498 12.15296 9.60179
BPM POST II 10.59219 11.24846 12.03121 8.42285

ANOVA (Analysis of Variance) for BPM Measures
Source of
Variation d.f. SS MS F

Probability
Level

Treatment 3 688.48148 229.49383 .58 .6334
Error 32 12695.92593 396.74769

Repeated Measures 2 188.12963 94.06481 6.02 .1040
Interaction 6 12.90741 2.15123 .14 .9908
Error 64 1000.29630 15.62963

Table 11
Descriptive Statistics for Heart Rate, Beats Per Minute (BPM)



Mean Differences Between Treatment Groups (Ts(D) = 14.7943

BPM POST I QR QRBF
Means 58.00000 62.77778

CTRL
64.22222

BF
64.22222

QR 58.00000 4.77778 6.22222 6.22222
QRBF 62.77778 1.44444 1.44444
CTRL 64.22222 0.00000
BF 64.22222

BPM POST II QR CTRL QRBF BF
Means 59.22222 64.22222 65.00000 65.44444

QR 59.22222 5.00000 5.77778 6.22222
CTRL 64.22222 .77778 1.22222
QRBF 65.00000 .44444
BF 65.44444

Mean Differences Within Treatment Groups Ts(D) = 4.4798

QR Diff. BF Diff. QRBF Diff. CTRL Diff.

BPM PRE 61.11111 67.88889 66.44444 66.55556
BPM POST I 58.00000 3.11111 64.22222 3.66669 62.77778 3.66666 64.22222 2.33336
BPM POST II 59.22222 -1.22222 65.44444 -1.22222 65.00000 -2.222?2 64.22222 0.00000
Sum of Diff. 1.88889 2.44445 1.44444 2.33336

Table 12
Mean Differences Within and Between Treatment Groups

for Heart Rate, Beats Per Minute (BPM)
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Electromyographic Feedback (EMG I and EMG II)

Repeated measures analysis of variance (ANOVA) revealed

significant difference between groups on EMG I levels when across

treatment measures were analyzed using Tukey's honestly significant

difference test. Ad hoc analysis revealed significantly different

between measures where Ts(D) = 1.0483 in Table 14 for main effect at

Post-Test I treatment groups and for main effect for the BF and QRBF

groups at the Post-Test II session.

The significant F ratio for "repeated measures" over time of

42.16 and "interaction" of 4.14 in Table 13 prompted further

investigation of the data utilizing the Tukey test. All of the

treatment groups exclusive of CTRL realized a significant reduction

in tension as measured by EMG for within treatment analysis. Table

14 indicates that although Post-Test I showed significant

differences between groups at the assessment session, Post-Test II

for EMG I indicates a significance for the QRBF and BF groups only

at this second assessment session. The null hypothesis for main

effect between treatment groups is rejected for this variable.

Table 15 and 16 reveals a significant difference existing

between all treatment groups for effect with the exclusion of the

CTRL group. These findings support rejection of the null hypothesis

over time and treatment both singly and jointly. Hence, the null

hypothesis is rejected for EMG II which is EMG tension level in
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microvolts over two minutes at completion of treatment session

segments.

The "interaction" coefficient of .0014 in Table 13 and .0429 in

Table 15 indicate a significant change having occurred that is

supported upon examination of Figure 6. EMG I reflects a dramatic

drop in this indices as profiled by the sixth week assessment with a

slight increase of this measure at week 8. BF and QRBF intersect

the line profiling QR indicating a more profound change for these

indices, the inference is supported that the BF and QRBF affects

change on this measure to a greater degree than QR alone. This is

again supported upon examination of the profiles for EMG II, in both

of these instances all three treatment groups diverge from the

CTRL. In both instances, the BF and QRBF groups intersect the QR

group indicating that these two groups have a greater effect in

change over time for this measure.



Cell means (X) for EMG I Measures
Treatment QR BF QRBF CTRL

EMG I PRE 1.79000 3.84556 4.10555 3.41333
EMG I POST I 1.94889 1.59111 1.90000 3.31333
EMG I POST II 2.42222 1.81667 2.02778 3.15556

Cell standard deviations for EMG I Measures
Treatment QR BF QRBF CTRL

EMG I PRE 1.62978 1.40869 1.50793 .89847
EMG I POST I .50615 .32876 .91161 1.32623
EMG I POST II .78264 .26491 1.08619

ANOVA (Analysis of Variance) for EMG I Measures
Source of
Variation d.f. SS MS F

Probability
Level

Treatment 3 11.05534 3.68511 1.85 .0581
Error 32 63.75341 1.99229

Repeated Measures 2 55.71001 27.85500 42.16 .0001
Interaction 6 16.39092 2.73182 4.14 .0014
Error 64 42.28094 .66064

Table 13
Descriptive Statistics for EMG, 1st Reading (EMG I)



Mean Differences Between Treatment Groups (Ts(D) = 1.0483*

EMG I POST I BF QRBF
Means 1.59111 1.90000

QR
1.94889

CTRL
3.31333

BF 1.59111 .30889 .35778 1.72222,
QRBF 1.90000 .04889 1.41333:
QR 1.94889 1.36444-
CTRL 3.31333

EMG I POST II BF QRBF QR CTRL
Means 1.81667 2.62778 2.42222 3.15556

BF 1.81667 .21111 .60553 1.33889*
QRBF 2.02778 .39444 1.12778
QR 2.42222 .73334
CTRL 3.15556

Mean Differences Within Treatment Groups Ts(D) = .92498*

QR Diff. BF Diff. QRBF Diff. CTRL Diff.

EMG I PRE 3.79000 3.84556 4.10556 3.41333
EMG I POST I 1.94889 1.84111* 1.59111 2.25445 1.90000 2.20556 3.31333 .10000
EMG I POST II 2.42222 -.47333, 1.81667 -.22556, 2.02778 -.12778, 3.15556 .15777
Sum of Diff. 1.36778- 2.02889* 2.07778* .25777

* = significant to the .05 level of confidence

Table 14
Mean Differences Within and Between Treatment Groups

for EMG, 1st Reading (EMG I)



Cell means (g) for EMG II Measures
Treatment QR BF QRBF CTRL

EMG II PRE 1.24556 1.47778 1.65333 3.22667
EMG II POST I .87778 .55222 .65333 3.44000
EMG II POST II .99444 .69000 .80000 3.10222

Cell standard deviations for EMG II Measures
Treatment QR BF QRBF CTRL

EMG II PRE .41092 .67177 1.23310 1.11513
EMG II POST I .48205 .23879 .36010 1.17369
EMG II POST II .55909 .28478 .42714 1.03200

ANOVA (Analysis of Variance) for EMG II Measures
Source of
Variation d.f. SS MS F

Probability
Level

Treatment 3 103.96289 34.65430 33.12 .0000
Error 32 33.48015 1.04625

Repeated Measures 2 6.29802 3.14901 9.55 .0002
Interaction 6 4.60080 .76680 2.33 .0429
Error 64 21.09532 .32961

Table 15
Descriptive Statistics for EMG, 2nd Reading (EMG II)



Mean Differences Between Treatment Groups (Ts(D) = .7597*

EMG II POST I BF QRBF
Means .55222 .65333

QR
.87778

CTRL
3.44000

BF .55222 .10111 .32556 2.8877
QRBG .65333 .22445 2.78667*
QR .87778 2.56222
CTRL 3.44000

EMG II POST II BF QRBF QR CTRL
Means .69000 .80000 .99444 3.10222

BF .69000 .11000 .30444 2.41222,
QRBF .80000 .19444 2.30222*
QR .99444 2.10778'
CTRL 3.10222

Mean Differences Within Treatment Groups Ts(D) = .65056*

QR Diff. BF Diff. QRBF Diff. CTRL Diff.

EMG II PRE 1.24556 2.47778 1.65333 3.22667
EMG II POST I .87778 .36778 .55222 .92556- .65333 1.00000* 3.44000 -.21333
EMG II POST II .99444 -.11666 .69000 -.13778, .80000 -.14667, 3.10222 .44778
Sum of Diff. .25112 .78778* .85333* .12445

* = significant to the .05 level of confidence

Table 16
Mean Differences Within and Between Treatment Groups

for EMG, 2nd Reading (EMG II)



110

0.---....0 SF

4.00 lik
0......4) OR

1..
-.10

3. 50

3.00

0 ......

S. \\
..). .

0* ----- '0 CTRL

0` '' 4b OREIF

0

> \ .
I

CC 2.50
\ 0

(..)

5 2.00

1.50

3.50

3.00
co

0 2.50

0 2.00
cc0

1.50

1.00

.50

0

0 1

EMG 1

2 3 4 5 e 7 8

WEEKS

EMG It

0 1 2 3 4 5 8 7 8

WEEKS

11211
EMG I and EMG II

Mean (X) Scores for Pre, Post I, and Post-Test II



Summary

Analysis of variance (ANOVA) findings lead to an inability to

fully support the following research hypothesis:

1. There is no significant difference in STAI measurements in

each of the four treatment groups from pre-test to post-test I and

post-test II at the sixth and eighth week for any of the treatments.

2. There is no significant difference in State Anxiety (SCAT)

for any of the experimental groups as measured one hour prior to duo

meet competition for each of the three experimental groups and

control group.

3. There is no significant differences in IE Locus of Control

measures for any of the experimental groups and control group from

pre-test to post-test I and post-test II.

4. There is no significant differences in systolic and

diastolic blood pressure measures one hour prior to duo meet

competition for each of the three experimental groups and control

group.

5. There is no significant differences in resting heart rate

measures for any of the experimental groups and control group one

hour prior to duo meet competition.

6. There is significant differences in Electromyography (EMG)

measures of tension for the various treatment and control groups on

the pre-test, post-test I, and post-test II assessments at the start
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and finish of three separate treatment sessions.

The above mentioned research hypothesises were partially

supported. Only one variable, that of EMG (Tables 13, 14, 15 and

16) revealed ANOVA that was statistically significant between

treatment groups at the .05 level of confidence. Analysis failed to

yield any significant difference between groups for all variables

except for the aforementioned EMG variable.

Analysis of the data yields some practical trends. On all the

variables tested except diastolic pressure and heart rate,

experimental groups registered improvement over the control group

when their observed post-test I and post-test II scores were

compared to their observed pre-test mean scores. Although no

significant differences between experimental groups and control

group can be found, there are some practical trends within the QR,

BF, and QRBF treatment groups of note.

Trait anxiety is shown to be reduced by the various treatments

with an ability to determine that one treatment (QRBF) had the

greater effect. The QR, BF, and QRBF groups evidenced statistically

significant main effect differences within their experimental groups

indicating a positive effect of these treatment experiences.

State Anxiety, as measured by the Sports Competition Anxiety

Test (SCAT), was significantly reduced for the treatment group

utilizing the Quieting Response training and augmented biofeedback

(GRBF). All other groups, including the control, showed no
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significant improvement on this measure for both within and between

treatments. Due to the lack of significances between groups,

retention of the null hypothesis dictates that interpretation of

data allow for the conclusion that no experimental treatment was

more beneficial over the other. A significant gain was evidenced

within the combined Quieting Response and biofeedback group (QRBF)

and it can be assumed that this specific treatment may have an

effect on State Anxiety specific to the duo meet environment.

Lucus of Control (IE) was shown to be reduced as a measure

indicating less externalization and greater internalization of

causal effects for the QR and QRBF groups to the exclusion of the BF

alone and control group. This may indicate that the integral effect

in this variable is related to the Quieting Response training rather

than the augmented biofeedback experience.

Measures of blood pressure were shown to be reduced in regards

to systolic pressure for QR and QRBF when compared to within

measures only, it may be assumed that QR and QRBF may reduce

systolic blood pressure more so than the biofeedback alone. Heart

rate measures were shown by analysis of the descriptive data in

Table 11 to be reduced but to no significant level that would allow

for rejection of the null hypothesis for either between or within

treatments. It may be assumed that the changes experienced by the

various groups was a process of the physiological adaption of the

athletic experience and not due to any of the experimental effects.
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Electromyographic (EMG) measures revealed significant

differences between means for EMG I (the reading over two minutes at

the beginning of treatment as gathered by the Autogen 5100 Digital

Integrator) for the three experimental groups for post-test I.

Further examination of Table 16 indicates significant differences

between treatments for QR, BF and QRBF at the post-test II

assessment.

The variables tested show improvement, except diastolic blood

pressure, but not sufficient to establish statistical significance

except for the EMG variable. Meaningful, though not significant

trends can be observed in the analysis of the sub group data,

subjects utilizing QR, BF and QRBF were successful in lowering their

Trait Anxiety measures when within data was examined. EMG measures

were significantly affected as a result of QR, BF and QRBF training

at post-test I and post-test II.



115

CHAPTER V. DISCUSSION

The final chapter includes a discussion of the study and

recommendations which grew from the project. This chapter presents

in sequence:

1. A summary of the study;

2. The conclusions of the study;

3. A discussion of the findings; and

4. Recommendations for further study and/or action.

Summary of the Study

The purpose of the study was to determine the singular and

combined effects of progressive relaxation and biofeedback

monitoring upon anxiety and other psychological and physiological

variables in a selected group of subjects in a specific sports

setting. The program was designed to be administered over a six-

week sequence, with a pre-measure utilizing the Spielberger Trait

Anxiety Measure. Use of the Sports Competition Anxiety Test (SCAT)

prior to competition of the subjects in three duo meets throughout a

season of track and field were used to establish State-Anxiety. In

addition, blood pressure and resting heart rate data were collected

one hour prior to "warm up" in the competitive duo-meet setting.

The Appendix gives pertinent information and
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instruction/references to the paper/pencil instruments. The

dependent variables were SCAT, STAI, the I-E Locus of Control Test,

blood pressure/resting heart rate measures, and EMG measures.

The questions arise, is biofeedback training more effective in

reducing self-reported anxiety than simple relaxation training? Is

biofeedback control enhanced by the learning of a Quieting Response

relaxation program, and is it evidenced by an increased ability to

monitor physiological measurements through self-control?

A review of the literature in the area indicates that much is

known about pre-competitive anxiety in athletes but little has been

done to modify this pattern. Researchers have reported moderate

success in reducing Pre-Competitive and Trait Anxiety but little

evidence exists of a total program incorporating both biofeedback

and cognitive techniques for this purpose specific to athletics.

Conclusions

Within the purpose and limitations of this study the following

conclusions appear appropriate:

1. EMG measures were significantly reduced through the six

weeks of training using relaxation training, biofeedback training

and combined relaxation/biofeedback training. Levels of tension, as

measured by EMG for all experimental groups, was significantly

modified as a result of treatment effect with the exclusion of the
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control group. The null-hypothesis is rejected for this dependent

variable only. It follows, as a result, that within the scope of

the study, a reduction of tension is experienced as a main effect of

participation in a Quieting Response relaxation training program,

EMG biofeedback training, and a combined Quieting Response and EMG

biofeedback augmented training.

2. Trait Anxiety, within the scope of the study, was not

reduced significantly for between treatment groups analysis.

Although these indices showed significant lowering within the

treatment groups, there was no main effect for instruction between

groups (see Table 1, and Fig. 1).

3. There was no significant reduction in State Anxiety as a

product of the six week training programs compared one to the

other. Although Sports Competition Anxiety (State Anxiety) showed a

significant reduction for the QRBF group, there was no main effect

between treatments, nor was there interaction (Table 3, and Fig. 2).

4. Within the scope of the study, a reduction was evidenced

for Locus of Control to an extent but not such that allows for

rejection of the null-hypothesis. Although these indices showed

significant lowering over time, there was no main effect between

treatment groups, there was interaction (see Table 5, Fig. 3).

5. Systolic and diastolic blood pressure was not

significantly reduced across groups for the six week training

programs. Within the scope of the study, a reduction in systolic
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blood pressure occurred over time and treatment for the QR and the

combined QRBF group, within treatment groups, indicating that a

significant effect has taken place. There was no significant change

in diastolic blood pressure for any of the experimental groups for

main effect or interaction. There was no interaction for systolic

blood pressure measures (Table 13), repeated measures F ratio

indicates that a significant change occurred within the QR and QRBF

treatment groups.

6. Within the scope of the study, heart rate as measured as

beats per minute (BPM) was not effectively modified other than

perhaps expected as a consequence of the physiological adaptation to

the track and field training experience. There was no main effect

for the various treatments, nor was there interaction or

significance for repeated measures (see Table 11, and Fig. 5) for

this variable.
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Discussion

Newmark (119) suggests that the real nature of State Anxiety is

transitory while Trait Anxiety is more stable. Newmark's conclusion

that State Anxiety was significantly changed by induced stress,

while Trait Anxiety measures remained fixed, may be questioned by

the present study. The indication of a reduction in Trait Anxiety

exists when one examines the data for this indices. These findings

are consistent with Suinn (175), Gatchell, (56, 57 and 58), and Grim

(67) that indicated Trait Anxiety may be modifyable through extended

long-term treatment strategies incorporating relaxation training and

forms of biofeedback. The present study is in contrast to Newmark

(119), Spielberger (170, and Johnson & Shelberger (83) who espound

that Traits are thought to be firmly established in adulthood. Both

forms of anxiety were found to be reduced by biofeedback by Heibert

and Fitzsimmons (76). However, they found that adding cognitive

techniques to the EMG training did not produce a more powerful

effect than using EMG feedback alone.

Attention now turns to whether individuals actually change in

A-state as they approach a competitive sport contest or meet

environment. The research generally supports the fact that high

anxiety individuals perform to a lesser extent under audience

condition than do low and moderate anxiety subjects (Ganzer, 54;



120

Cox, 31, 32, 33). Mandler (103) contends that complex tasks usually

present an explicit threat of failure to highly anxious people,

which may produce interfering and inappropriate responses during

performance and cause a reduced skill level. Morgan and Hammer

(116) reported that the anxiety levels of varsity wrestlers were

higher one hour before a match as compared to pre-season baseline

measures. Increased anxiety state was confirmed by Martens (104-

111) and supported the contention that anxiety levels are higher at

pre-competition and mid-competition as compared to the prior

measures.

The present study was not designed to determine whether State

Anxiety for high anxiety athletes only was reduced. The findings

suggest to a degree that a reduction in State Anxiety may be an

effect of the relaxation training, EMG biofeedback training alone,

and augmented relaxation training; indeed, the treatment group

utilizing both techniques was able to lower its score in this self-

reported measure of State Anxiety. It may be assumed that any of

these three treatment strategies may be helpful in reducing this

measure, but until further research substantiates this for between

treatment significance, sweeping statements as to the ability of

these treatment strategies to reduce State Anxiety may be premature

and unjustified. This study contrasts with Morgan and Hammer in

that a slight reduction occurred over time for this measure. It is

consistent, however, with the findings of Alexander (3) and Raman
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(10) who found that State Anxiety was reduced by both feedback and

relaxation programs.

Biofeedback is thought, as a method, to increase external

verification of the extent of muscle activity through

electromyograph (EMG) readings which is a measure of a physiological

component of tension, stress and apprehension. The underlying

principle in this form of tension reduction is that a more relaxed

response allows greater blood flow to the extremities and muscle

tension becomes lessened. It may be that psychophysiological self-

regulation may result in a greater psychological internal locus of

control (IE), and that important performance differences may be

resultant. However, this study does not support a broad acceptance

of this premise. Self-regulation skills evidenced by the ability to

reduce tension as measured through electromyography may further

build this efficacy for athletes and increase internalization

through a greater treatment duration. As stated, this study did not

support the hypothesis that an ability to reduce EMG measures would

reflect a concomitant decrease in IE, although significant decreases

occurred in the measure of muscle tension through the efficiency of

EMG. No resultant across treatment reductions were evidenced.

Of the experimental groups that evidenced within reductions of

this measure, only QR and QRBF that had the common element of the

relaxation program realized significant reduction from

externalization to internalization. The experimental group that
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utilized and also realized significant reductions in tension, the BF

group, showed no reduction in IE; the premise that verification of

the extent of muscle activity through EMG may reduce IE is not

upheld. It remains for further research to verify that increased

ability to regulate tension level through employing of EMG

biofeedback strategies induces a reduction in IE, this statement

cannot be supported by the present research. Perhaps a well planned

program that sought to increase biofeedback sessions over a

prolonged period that included a pre-season orientation and ongoing

instructional strategy and also encouraged and promoted "homework"

monitored through a relaxation inventory or compliance diary might

further increase the liklihood of reduction in this measure.

Blood pressure, as measured by systolic pressure, was shown to

be reduced for the treatment groups participating in the relaxation

training and the relaxation training/augmented EMG biofeedback group

with the exclusion of biofeedback alone and the control for within

measures. There was no significant reduction in diastolic blood

pressure measures for the group of subjects who participated in the

various treatments. This is consistent with findings by Hager and

Surwit (69), they established that using various treatments

employing biofeedback and augmented relaxation techniques can

significantly reduce the higher systolic blood pressure measurement

but may not reduce the levels of the lower diastolic measurement as

might be suggested by other research (Williamson, 183).
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Physiological studies of BP (blood pressure) have found that

changes in BP are determined by an interaction of three

cardiovascular functions: HR, stroke volume, and total peripheral

resistance (Detweiler, 43). Research directed towards assessing the

contribution of each of these factors in the development of learned

BP control is only beginning. An implication for further

investigation may be evidenced in the present research by the lack

of reduction within treatment groups for diastolic BP and a

concomitant reduction in BPM. Fey and Lindholm (50), Kristt and

Engel (89) and Brener (19) have shown that voluntary control of

either diastolic of systolic BP is normally accompanied by

positively correlated changes in heart rate BPM. Thus, it appears

that the use of biofeedback normally produces simultaneous changes

in HR, which is not indicated in the present study.

For BP most of the recent experimental work has been done with

hypertensive patients with the exclusion of Ziegler (188) who

utilized a treadmill submaximal run to determine changes in

cardiorespiratory efficiency with athletes. Since most of the

present utility of biofeedback training with BP will probably lie in

treating hypertension, this emphasis makes sense. Further

investigation using Ziegler's methods seem justified in relation to

specific sports benefits on both a physiological level and also

within the psychological context of anxiety and competition.

Again, a reduction in heart rate (BPM) was not evidenced that
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could be attributed to the dependent variable and the various

treatment strategies. There was no significant change in this

measure, any reduction in this study may be attributed to an

adaptation to the physiological processes of the season of track and

field.

Levels of tension as measured by EMG for all experimental

groups was significantly modified as a result of treatment effect in

this study. There was significant interaction (Figure 6) that

indicated that the EMG biofeedback treatment group and the

relaxation/augmented biofeedback treatment group experienced a

greater effect of change than the relaxation training group alone.

This further supports the contention that athletes can gain mastery

over their physiological responses via an effective cognitive

training program utilizing relaxation alone and also encorporating

augmented biofeedback with the best method being that of a combined

treatment strategy. These findings are consistent with Ziegler

(188) who sought to investigate the changes in cardiorespiratory

efficiency with a group of elite runners utilizing EMG training and

various cognitive programs. A significant and positive effect was

reported in relation to maximal oxygen uptake and cardiorespiratory

efficiency for groups participating in augmented biofeedback

relaxation treatment. Further investigation is warranted specific

to this parameter in regard to the effect of stress management on

physiological functioning as well as in physical performance of the
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athlete.

French (51) sought to understand the inhibiting and limiting

effects of muscular tension in the acquisition of fine motor

learning skills in regards to the effects of tension controlled

training by use of EMG and performance on a rotor pursuit task. He

found that both EMG and augmented EMG and relaxation training both

significantly contributed to better performances when compared to

that of a control group. He concluded that the use of feedback

facilitates learning and performance more than non-treatment

subjects and that the combination of tension-reduction training with

EMG training led to the greater level of performance alone. The use

of various treatments designed to lessen tension (EMG) have

generally dealt with hypertensive patients, certainly research

within the field of athletics is warranted, the reported research

indicates that this type of investigation is seminal in regards to

its application to other than hypertensives.

Cognitive training is a broad term encompassing various

techniques to help individuals alter their own stress reactions to

environmental events. The term cognitive implies that the technique

focuses on a person's thoughts and perceptions. The terms cognitive

restructuring, mental rehearsal, rational emotive therapy, cognitive

appraisal, systematic desensitization, and self-efficacy statements

may be thought of as cognitive training strategies. It remains to

be investigated as to the benefits and outcomes of these various
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programs specific to competition within the sports setting.

Jacobson's relaxation techniques, that have been incorporated

into the Quieting Response program by Stroebel, are considered basic

for both psychological and physiological effects. Specific muscle

tension-relaxation is followed by sessions of a combination of

muscle relaxation, deep-regular and smooth breathing, the use of key

stimulus words and guided imagery. Schultz's Autogenic phrases are

also introduced, words such as warm, serene, calm and confident are

used to encourage and achieve the psychophysiological state.

Several forms of imagery are used, to include pleasant images to

facilitate the generalized relaxation response. The focus is on

internal awareness of muscle flexion-extension patterns and weight

shifts as relaxation progresses, as well as visualizing the calm

setting, such as colors and the use of physical cues.

There may be, however, little to sporadic application by some

athletes in terms of practice and the use of the relaxation

techniques in training. In regard to motivation, an ambivalence

about one's basic ability and the desire to win may surface as a

problem in that a heightened sense of arousal prior to a contest may

negate gains that may have been evident when demonstrated in the

non-contest environment. However, it is hoped that the use of a

relaxation technique would enable a greater adaptation to the

stressful pre-meet setting, the effectiveness of the relaxation

techniques and phrases may vary from person to person and certain



127

stimulus words may not always work as they may tend to hold

different meanings for different athletes.

While a few studies exist that specifically address the issue

and use of cognitive training and application to the sports area, it

remains to be seen whether integration of these various programs

with biofeedback training can alter specific pre-meet feelings of

anxiety. Perhaps assessing Sports Competition Anxiety immediately

prior to competition could give a clearer indices of this specific

State-Anxiety and lead productive modification strategies.

Perhaps the strategy of a relaxation program with augmented

biofeedback is a too passive method of preparing for an athletic

contest and its inherent arousal triggers that might be expressed

through the Sports Competition Anxiety Test (SCAT). In general, the

goal of this form of biofeedback and cognitive training is to have

the subjects become aware of their typical responses to

environmental events and then to substitute a more acceptable and

adaptive way of responding to these specific pre-meet stressful

environmental conditions. An additional strategy for maximizing

potential and reducing sports anxiety could include the use of

mental rehearsal techniques specifically designed for events or

success oriented thoughts and behavior in the athletic context. An

inclusion of discussions about feelings and attitudes about

particular events and competition behaviors to include worries may

be helpful in reducing pre-competitive measures of anxiety. A
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systematic desensitization strategey that addresses ways of reducing

psychological pressures and reconciles levels of aspiration, goal

setting, goal achievement with ability levels may be productive in

reducing State Anxiety specific to athletics. This may further lead

to aspects of success-failure avoidant strategies used by athletes

and might incorporate discussions of psychological needs for

achievement, power and team affiliation.

Reconnen d at i ons

It is recommended that further research be conducted.

1. Replicate the study and increase the scope of the study to

include athletic programs of varying size, geographical

locations, multiple racial backgrounds, and varying levels

of caliber of competitors to include the novice to the

elite athlete.

2. Measure effects over time, using longitudinal and time-lag

designs to investigate the retention of change.

3. An expanded relaxation program with augmented biofeedback

should be tested on a larger population. An increased

sample size may allow for less difficulty in obtaining

statistical significance when the data is analyzed

(Appendix B).
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4. Organize the study so as to account for and accomodate

field events competitors and their unique competitive

environment and that of the running events, the diversity

of a track and field team composed of field and running

athletes may mask results that might have been found in

the analysis.

5. It might be suggested that further applications of the

study techniques be applied with athletes selected from a

wider range of sports to include team and individual

sports settings.

6. A follow-up study might address the aspect of self-

regulation and supposed results of a greater psychological

internal locus of control that may vary from athlete to

athlete who demonstrate similar skills in both ability and

potential.

7. Further study is warranted in follow-up contact with

athletes to determine application not only in the contest

environment but to application to life situations beyond

the sports setting.

8. Follow-up studies might address the aspect of replicating

the study utilizing a systematic desensitization and

biofeedback procedure to investigate effects on State

Anxiety (SCAT).

9. The potential interaction of personality style and



130

specific stress responses represents another reason for

developing research. This project did not attempt to

group athletes according to stress level, future research

could focus on psychological characteristics of athletes

(i.e., a specific group of athletes who collectively

exhibit problems of over arousal). The relationship

between specific personality characteristics and treatment

success then may be assessed.

10. A study program should be compared to other training

programs (i.e., relaxation training only, only cognitive

techniques, only biofeedback, only mental rehearsal, only

systematic desensitization, and all of these techniques

combined with forms of biofeedback) to determine if one

technique or group of techniques is more effective than

another.

11. Compare the anxiety level of successful coaches and the

impact this has on anxiety levels of team members. Relate

these factors to performance in intercollegiate

competition.

12. Investigate the optimum or ideal level of arousal for

realizing the greatest potential, can this level be

mediated and regulated during a contest?

13. Study all of the above parameters on performance specific

to women in sports as well as men.
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Appendix A

EXPECTANT FAITH AND THE TRAINING EFFECT

A question arising from the research utilizing various forms of

relaxation training and augmented biofeedback techniques deals with

the aspect of nonspecific or placebo variables and their interaction

with the treatment components. This appendix is set aside to

discuss this factor by reviewing the placebo effect, considering its

place in psychotherapy and, finally discussing implications for

further research in the hope of stimulating others and their

thinking.

The Placebo Effect and Expectant Faith

The placebo remedy (Frank, 4) symbolizes the healing power of

the care giver, healer, or physician. This individual's direct or

indirect message is that the chosen treatment or training effect

will make one better and will prove its effect through an increased

ability to cope with the demands of life or the stessors surrounding

an individual. In this manner, the "healer" seeks to promote a

state of mind in the patient which has been termed expectant

faith. Frank (3) in discussing this aspect of the healing process,

estimated that this emotion strongly affects states of subjective

stress and distress such as pain and anxiety. He reports, that on

the average, the placebo effect accounts for about 60% of the

effectiveness of all pain relievers. In fact, findings (Evans, 2)

support the view that the proportional effect of placebo is the same
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regardless of the strength of the active drug -- it is 60% as

effective as aspirin and also 60% as effective as morphine.

Expectant faith (as evoked by a placebo) can lead patients to

report reduced pain, which may not account for the underlying bodily

changes. Some research (Mills, 6 and Mason, 5) supports the view

that expectant faith is associated with acceleration of bodily

healing after surgery. An example of speed of healing following

operational procedures is reported by Mason et al, in 1969 whose

sample consisted of 98 patients in two separate studies. Interviews

established acceptance of faith measures based on a paper-pencil

scale with questions dealing with aspects of level of trust,

optimism about outcomes, ability to cope, and a preparedness to

accept the good with the bad. Speed of healing was rated by the

surgeon independently without knowledge of the test scores. A

correlation of .61 was obtained between acceptance and speed of

healing; similar scores and correlations were found by Mills. These

researchers concluded that high acceptance and rapid healing occur

when the patient has faith in the healer, his methods and

procedures, and that consequently the healer should focus attention

on variables that enhance or destroy the patients' attitude of

faith.

The Placebo Effect of Medications and Operations

Frank further discusses these aspects, suggesting that

medications and operations are often symbols of the physician's
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healing role and that they carry symbolic meanings that may have

dramatic healing effects that are not trivial. The healing

psychological effects of surgical procedures are particularly

striking with respect to operations on the heart. This was

demonstrated by Beecher (1) for relief of angina which consisted of

operationally tying off the internal mammary artery on the

supposition that this would increase coronary circulation. Forty

percent of the patients receiving this operation experienced

symptomatic relief. Mock operations (administered anesthesia and

opening of the skin but no actual contact with the mammary artery)

proved to be as effective as the real operation in reducing

patients' pain, causing them to reduce their use of nitro-glycerin

tablets and to increase their exercise tolerance. Thus, the placebo

effect was judged to be sufficiently powerful to affect the actual

functioning of the heart. This specific operation was therefore

abandoned and has been replaced by coronary bypass techniques. This

standard operation has been shown to be dramatically effective,

indicated by about 90% reduction in symptoms and an improved quality

of life. However, on objective tests of cardiac function, about 44%

showed no change, 38% were actually worse, and only about 20% showed

cardiac output improvement that could be directly attributed to the

increase of blood flow. The implications drawn by Ross (7) are that

coronary bypass is a very successful procedure for relief of

symptoms. However, it may be faulty to assume that the increased
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functioning is caused by better blood flow as a result of the bypass

although the operation seemed to prolong life. The improvement in

90% was accompanied by improvement in heart function of 20%; so 70%

improved symptomatically with heart function the same or worse, and

82% could tolerate more exercise without pain.

The Placebo Effect and Psychotherapy

Expectant faith may be a significant adjunct in the reported

effects of psychotherapy. On the average, psychiatric outpatients

reported the same drop in discomfort after four months of three

forms of psychotherapy (group, individual, and minimal). As

reported by Frank (3), "In general, placebo responsiveness seems

related to willingness to depend on others for help and ready

acceptance of the socially assigned roles."

It is estimated that positive response is related to such

traits as dependency, emotional reactivity, and conventionality,

while failure to respond was related to isolation and a sense of

mistrustfulness.

The major healing components of psychotherapy are:

A systematic, emotionally charged, confiding

interaction between a (1) trained, and (2) socially

sanctioned healer and a sufferer in which the healer

seeks to relieve the suffer's distress and disability

through a symbolic communication, primarily words but

also therapeutic rituals or procedures."

Frank, (4, pg. 455)

Smith, Glass, and Miller (8) report that after assessing survey



154

studies, different forms of psychotherapy have consistently shown

that all are followed by improvement than passage of time without

psychotherapy but that with a few exceptions, different forms for

most persons and effects are slight if present at all. Their

explanation is that most patients come to therapy not for symptoms

alone, but because they are also demoralized and that this is a

major source of their distress. The core of demoralization,

according to Frank (3) is a sense of incompetence, feelings of

hopelessness, alienation, and cognitive unclarity as to the meaning

of symptoms and what to do about them. The features common to all

forms of psychotherapy that combat this sense of demoralization are:

1. An intense, emotionally charged, confiding

relationship.

2. A healing setting.

3. A rationale or conceptual scheme.

4. A procedure that requires dual participation of

patient and therapist.

The rationale combats demoralization by helping to overcome the

patients sense of isolation through the providing of a belief system

shared by both the patient and therapist.

The comparisons of therapies with placebos and comparison with

each other yields much evidence, the main aspect being that

differences are not regularly found. The placebo effect and

expectant faith can influence bodily and psychological processes and

are inextricably bound up with biofeedback procedures as with all
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forms of therapy. Suggestions for further research in this area

include a study of the effects of expectant faith on both patients

and therapists and its positive power when it can be shown to have

such a positive and powerful effect.
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Appendix B

IS SOMETHING BETTER THAN NOTHING,

AND HOW MUCH N IS ENOUGH N ?

Two ancillary questions arise; first, does compressing the

experimental groups from three disparate and different treatment

strategies into one conglomerate and combined cell representing all

of the experimental subjects enable a significant difference to be

established for any of the various variables previously addressed?

Secondly, how many subjects are necessary within each cell (ideally)

for significant differences to be shown to exist for between levels

of significance so that rejection of the null hypothesis can be done

with confidence? The first question is based on the assumption,

perhaps a bit unorthodox but with a bit of credence, that something

is perhaps better than nothing. That is, the premise may exist that

by allowing the subjects to enter into the specified treatment

sessions with the assumption that something significant will occur,

some change will result as a product of involvement. This may be

likened to the previously discussed (appendix A) "expectant faith"

or placebo effect. The direct or indirect message is that the

chosen treatment or training effect will make us better, will prove

itself or its effects through an increased ability to cope with

stress or the demands of the competitive event. By this route the

coach may seek to promote a state of mind in the athlete which has

been termed "expectant faith".
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If all of the treatment groups are combined and then compared

to the control group, will a significant difference exist on any of

the variables? A practical and working hypothesis for this

exploratory examination of the data might be: there is significant

difference between the combined treatment groups and the control

group on the psychological and physiological measures after

treatment at the sixth week and eighth week assessments.

A T test for analysis of variance (ANOVA) was run on the

original data using the Statistical Package for the Social Sciences

(SPSS) with an N of 27 in the experimental group designated as Group

1; Group 2 was the control group with an N of 9. The tables depict

the Pre, Post I, and Post-Test II means for the data treated in the

above manner. Analysis of variance (ANOVA) indicates that the

combined experimental group with an N of 27 is not significantly

different than the control group on any of the variables at the pre-

test assessment. EMG II ANOVA indicates that group I realized a

significant reduction in tension as measured by electromyography

when compared to the control group at this first assessment. This

indicates that members of group one collectively realized a reduced

level of tension at the end of the first one half hour session as

compared to the control group who listened to "music of choice".

Thus, even after involvement in the first relaxation session (QR,

BF, and QRBF) the experimental group realized a reduction in tension

as is compared to the control group who sought relaxation by
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listening to music.

Does "expectant faith" account for the reduction in EMG at this

first session? It is not likely that the placebo effect alone is

acting as the independent variable at this first session. A

reduction in tension or EMG measures is not demonstrated for the

control group as would be assumed as all four groups were led to

believe that positive effects might be the result of the various

strategies to include listening to "music of choice". It is

therefore reasonable to assume that the reduction of tension

evidenced by group one is attributed to the independent variable of

the particular treatment effect

Table 2 portrays the result of analysis of variance of the data

at the sixth week assessment (Post-Test I), and further reveals that

a significant difference exists for systolic blood pressure along

with EMG I and EMG II. Hence, if it can be assumed that compression

of experimental groups is permissable, a significant reduction has

occurred for these measures between the experimental group 1 and

control group 2. The working hypothesis is upheld for systolic

blood pressure and EMG measures but is rejected for STAI, IE,

diastolic blood pressure, and heart rate BPM.

Examination of Table 3 indicates support of the working

hypothesis for systolic blood pressure and EMG I and EMG II as

observed in Table 2 with the exclusion of the previously mentioned

dependent variables. This eighth week assessment indicates a



VARIABLE

STAI

NUMBER
OF CASES MEAN

STANDARD
DEVIATION

*
STANDARD *
ERROR *

*

SEPARATE VARIANCE ESTIMATE
T DEGREES OF 2-TAIL

VALUE FREEDOM PROB.

GROUP 1 27 43.4815 10.093 1.942 * .32 11.66 .753

GROUP 2 9 42.0000 12.540 4.180 *

SCAT *

GROUP 1 27 26.3333 8.910 1.715 * .31 23.06 .758

GROUP 2 9 25.5556 5.434 1.811 *

IE *

GROUP 1 27 10.2222 3.609 .695 * 0 12.82 1.000

GROUP 2 9 10.2222 3.930 1.310 *

SYST *

GROUP 1 27 126.8889 12.358 2.378 * -.55 12.51 .588

GROUP 2 9 129.7778 13.890 4.630 *

DIAS *

GROUP 1 27 70.4074 12.662 2.437 * .51 12.40 .620

GROUP 2 9 67.6667 14.405 4.802 *

BPM *

GROUP 1 27 65.1481 13.516 2.601 * -.29 14.70 .779

GROUP 2 9 66.5556 12.551 4.184 *

EMG I *

GROUP 1 27 3.9137 1.465 .282 * 1.22 22.93 .236

GROUP 2 9 3.4133 .898 .299 *

EMG II *

GROUP 1 27 1.4589 .829 .160 * -4.37 11.10 .001

GROUP 2 9 3.2267 1.115 .372 *

TABLE A
ANOVA For the Variables on Pre-Test Assessment



VARIABLE

STAI

NUMBER
OF CASES MEAN

STANDARD
DEVIATION

*

STANDARD *
ERROR *

*

SEPARATE VARIANCE ESTIMATE
T DEGREES OF 2-TAIL

VALUE FREEDOM PROB.

GROUP 1 27 37.9630 10.574 2.035 * -.94 13.41 .363

GROUP 2 9 41.8889 10.891 3.630 *

SCAT *

GROUP 1 27 24.3333 8.575 1.650 * -.05 24.33 .963

GROUP 2 9 24.4444 4.978 1.659 *

IE *

GROUP 1 27 8.7778 3.130 .602 * -1.10 15.32 .287

GROUP 2 9 10.0000 2.784 .928 *

SYST
GROUP 1 27 118.4815 8.777 1.689 * -3.04 23.42 .006

GROUP 2 9 125.8889 5.278 1.759 *

DIAS *

GROUP 1 27 69.5926 9.476 1.824 * .20 18.31 .845

GROUP 2 9 69.0000 7.106 2.369 *

BPM *

GROUP 1 27 61.6667 11.984 2.306 * -.65 17.05 .526

GROUP 2 9 64.2222 9.602 3.201 *

EMG I *

GROUP 1 27 1.8133 .628 .121 * -3.27 9.22 .010

GROUP 2 9 3.3133 1.326 .442 *

EMG II *

GROUP 1 27 .6944 .385 .074 * -6.90 8.58 .000

GROUP 2 9 3.4400 1.174 .391 *

TABLE B
ANOVA For the Variables on Post-Test I Assessment



VARIABLE

STAI

NUMBER
OF CASES MEAN

STANDARD
DEVIATION

*

STANDARD *
ERROR *

*

SEPARATE VARIANCE ESTIMATE
T DEGREES OF 2-TAIL

VALUE FREEDOM PROB.

GROUP 1 27 37.7407 10.380 1.998 * -.92 12.46 .376

GROUP 2 9 41.7778 11.734 3.911 *

SCAT
*

GROUP 1 27 22.9630 7.714 1.484 * -.72 21.91 .479

GROUP 2 9 24.5556 4.927 1.642 *

IE
*

GROUP 1 27 9.1481 3.393 .653 * -1.62 18.11 .124

GROUP 2 9 10.8889 2.571 .857 *

SYST
GROUP 1 27 118.7407 6.780 1.305 * -2.23 11.93 .046

GROUP 2 9 125.4444 8.141 2.714 *

DIAS
*

GROUP 1 27 70.2593 8.786 1.691 * .09 16.67 .931

GROUP 2 9 70.0000 7.194 2.398 *

BPM *

GROUP 1 27 63.2222 11.240 2.163 * -.28 18.33 .781

GROUP 2 9 64.2222 8.423 2.808 *

EMG I
*

GROUP 1 27 2.0889 .704 .136 * -2.76 10.34 .020

GROUP 2 9 3.1556 1.086 .362 *

EMG II *

GROUP 1 27 .8282 .440 .085 * -6.42 8.99 .000

GROUP 2 9 3.1022 1.032 .344 *

TABLE C
ANOVA For the Variables on Post-Test II Assessment
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maintenance in the reduction of those measures that were discerned

at post-test I, hence acceptance of the working hypothesis is

warranted for systolic blood pressure and EMG tension levels only at

the eighth week assessment.

Conclusions and Discussion

This data indicates that a significant difference exists

between the combined experimental group and the control group on EMG

measures and systolic blood pressure. This would support the

contention that BF, QRBF, and QR training strongly influences these

bodily or physiological processes. This cannot be supported under

the limitations of the working hypothesis for the psychological

measures of STAI, IE, SCAT, and the physiological measures of

diastolic blood pressure and heart rate as measured in beats per

minute.

It is known that high blood pressure increases the probability

of coronary artery diseases and are linked, through stress, with

cardiovascular problems. Persons with high blood pressure are often

limited in the activities in which they can participate. Often,

until recently, use of drugs and surgery were predominant as a

treatment for high blood pressure. The following treatment of the

data indicates support to research cited in the body of the review

of literature and presents evidence that relaxation and feedback

techniques can be applied to reduce systolic blood pressure.

Further, relaxation programs have been found by some
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researchers to have a profound effect upon levels of tensions that

also resulted in a decrease of anxiety (both Trait and State) when

applied either as a sole treatment strategy or combined with

augmented biofeedback. This treatment of data in a compressed

manner however, does not support the contention that a reduction in

psychological measures will be a product of a significant reduction

in muscular tension. A significant reduction in EMG and systolic

blood pressure is not related to a concomitant reduction in the

perception of the self-related measure of State Anxiety as measured

by the Sports Competition Anxiety Test, and to measures of Trait

Anxiety and Internal/External Locus of Control.

Ideal Sample Size

Discussion now turns to the question of levels of significance

and number of subjects (ideally) necessary for between levels of

significance to be shown so that rejection of the null hypothesis

can be done. This question can be answered in an oblique fashion by

dealing with two aspects. Often, the lack of statistical

significance reported in data analysis is attributed to the extreme

small size of the sample or experimental group being evaluated.

When small N investigation is used in research, the affected change

or outcome of any one tactic as reflected by change in the measured

variable often must be enourmous for true significance to occur.
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Perhaps, by increasing the number of subjects in each cell to a

specific N, statistical significance might occur, given the data at

hand. The first consideration is a procedure which is very

sensitive to errors in estimating and determining sample size and is

detailed in "Sample Size Tables" developed by Cohen. J. Cohen's

Statistical Power Analysis for the Behavioral Sciences, Academic

Press, New York: 1969, pp. 247-61, yield minimum sample size

listings when the following criteria are considered:

1. Probability level,

2. Effect size, and

3. Power level.

Entry points for the tables are calculated by various methods

appropriate to the design matrix. The table entry for a design as

utilized in a combined format as presented as a T test with a two-

tailed level of significance at the .05 level with a power of .80

(suggested for the social sciences) advises a minimum size criteria

of 95 persons per cell, or a total of 190 athletes in a study

employing one treatment group and a control group for eight

variables.

However, when a matrix is formed that allows for examination of

data for three treatment groups plus a control group for eight

variables as portrayed in the main study, an entry point for this F

test configuration advises for a minimum cell size of 15 subjects

per group. A total of 60 athletes would then be necessary for the
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investigation of the previous variables with three treatment groups

and a control group for a total of eight variables (STAI, SCAT, 1E,

EMGI & II, SYST & DIAS, and BPM).

A second method of determining the speculated size or N per

cell is now presented, this method represents a calculation that is

perhaps best perceived and interpreted as a "guesstimate" as the

source of the formula given is not found within statistical texts.

Rather, the formula was given to this researcher by Mr. David Neiss,

a member of the staff at the Milne Computer Center, Oregon State

University. It has been pointed out by this individual that the

following technique is perhaps best utilized for purposes of

speculation and discussion of the data rather than as a proven

method of determining significance.

The formula follows:

d = 1/2 x S2 (1.96)

Where: d = additional N per cell

S = Error Mean Squared

N = original N of 36

1.96 = T value at .95 significance
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Utilizing the above formula for the treatment of the data at hand

(Tables 1, 3, 5, 7, 9, 11, 13 and 15) for the variables the

following occurs:

Variable d Per Cell Total N

STAI 5.96 23.84 59.8

SCAT 4.31 17.24 53.2
IE 1.85 7.40 43.4
BPM 6.57 26.28 62.2
SYST 4.39 17.56 53.5
DIAS 4.99 19.96 55.9

Therefore, by increasing the number of subjects to 15 in each group

or a total of 60, it may have been possible to establish statistical

significance at the .05 level, given the data at hand.

This would mean that under ideal circumstances, a design that

would afford the examination of three treatment groups utilizing a

repeated measures ANOVA would necessitate a total of 60 athletes of

the same gender, perhaps a number beyond reason for the practical

researcher in the individual sports area and perhaps beyond

logistics when one considers the scheduling and equipment needs for

a program of this size.
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APPENDIX C

QUIETING RESPONSE FOR ATHLETES

Introduction

The QUIETING RESPONSE program that has been developed by Dr. Charles Strobel
is designed to clarify and present a self-regulation program that prompts a
greater increase in a sense of mastery and awareness of the bodyimind as we
come under stressful experiences in our daily lives. As athletes, we continue
to come under a unique set of pressures that are involved within our training
week and encompass our emotional, physical, and intellectual experiences. We

seek to balance these three primary areas; the athletic, social, and academic;
in such a way that our optimum goals can be realized within the college environ-
ment.

Our sports world is rampant with opportunities to learn lessons from both
success and failure. Often situations and events that can be generally
interpreted as positive and pleasurable can also be stress-inducing, perhaps
as much as those events that are considered as being negative. With the
emphasis upon ambition, drive, high and distinct goal-setting, and the personal
determination necessary for success within our sports areas, we may learn some
habits that over a prolonged period of time may prove to be detrimental. Cer-

tainly we know, from our past experiences in sport, that as tne actual game,
meet, or contest draws near we are more likely to be aware of a sense of
anxiety. We may actually be able to bring this heightened sense of awareness
on simply by mentally rehearsing the event or contest as we sit or lie passively
in a relaxed state. Have you ever been in bed at night prior to a race or
contest, and run through all of the possible outcomes of the sports experience,
including images of you winning or losing, doing well or doing poorly, and been
aware of an increase in your muscle tension, increased breathing pattern, and
increased heart rate? This is an indication, in fact, that you do have a
self-regulatory ability of your body and its systems, and perhaps thinking does
create emotion, and in the past example you may be expending unnecessary energies
used in the fretting and worrying process.

Stress and elements of arousal and activation is a vital part of preparing for
a meet or contest. Historically, the Yerkes-Dodson "law" was presented to
explain that there was an optimal level of a person's arousal or motivation
necessary to achieve in activity. Eventually, the concept was described as
the "inverted-U hypothesis" and was used to graphically portray the relation-
ship between arousal and achievement. Too much arousal cr too little arousal
can have a detrimental effect on performance in athletics; what the athletes
desire is just the right mix that will enable them to have the kind of outcome
that is desired. The graph below relates how this might lock:

to.'.

toy.
Arousal

417h



169

The optimal level of arousal for each unique sports task will vary for each
individual and each unique setting. Generally, excessive arousal can cause
a lack of coordinated responses and poor decision-making in the athletic event.
We are all familiar with the time we tried so hard that we almost guaranteed
failure, or in an effort to control an action on too high a thinking level
we suffered from "paralysis by analysis." Also, not enough arousal may be
reflected in low motivation and a missing of important cues or executing slow,
inefficient movement skills. Obviously then, what would be ideal is a mixture
that allows for the optimal level in performance and allows us to accommodate
the unique demands of our sport. Usually, the skills that are repetitive and
simple in nature and require power, require more arousal and effort. On the
other hand, complex, discreet, and refined movement requires less arousal to
insure success. Your specific sport has its unique demands in regards to
arousal and preparation for practice or the contest.

The research, generally, supports that nigh anxiety individuals perform to
a lesser extent under audience condition than do low and moderate anxiety
subjects (Ganzer, 1968; Cox, 1966, 1968). Vaught and Newman (1966) found
that low anxiety subjects made fewer errors than high anxiety subjects on a
steadiness test when competition exaggerated the test conditions. Mandier
and Sarason (1952) contend that complex tasks usually present an explicit
threat of failure to high anxious people, which may produce interfering
responses during performance and cause a reduced skill level and lack of
success. Many researchers have found that high anxiety individuals in sports
are likely to suffer from a reduced effectiveness in both self-concept and in
poorer physical performance within a competitive contest. We all are aware
of the individual, perhaps including ourselves, who does a tremendous job
and shows skill within the practice setting but suffers a decrease in
effectiveness or skill in the actual game, meet, or contest situation.
Perhaps as you participate in this QUIETING RESPONSE program You may become
more aware of your ability to regulate and interpret your levels of body
tension and be able to free up energies that can contribute to improved
performance.

Perhaps more importantly, your ability to relax may have some direct health
implications. Kenneth Pelletier (1977) maintains that stress disorders are
based upon the slow, developmental accumulation of psychological and physical
stress responses throughout the lifetime of an individual. Bence, the sports
environment that places high expectations upon participants and is unrelentless
in its judgmental and value-setting nature; the one in which there is a clear
demarcation of winners and losers, good guys and bad guys; the same setting
where values and attitudes may be created may also serve to set a stage where
later behavior techniques are rehearsed that may have a negative health impact.

Our body mobilizes itself for action by a readiness response; we often can
consciously get "up" for a contest by "psyching" or thinking about the event.
We may actually cut down on our efficiency if we over-psyche or mentally
prepare ourselves in an inappropriate manner. The intent of this program
is to make athletes more aware of the causes and effects of stress. More and
more stress-producing pressures are placed on many of our athletes within the
sports setting, therefore, it is vital that athletes learn how to control
their levels of stress and to remain calm in the face of their problems and
pressures within the context of their sport. Through the use and incorporation
of the program and through continued practice, it is hoped that the athlete
will be able to incorporate the techniques in order to maximize athletic
performance and to continue to cope with the problems of life in a reasonable
and healthy manner.
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To begin with, it is helpful to gain an impression of how you feel right now.

This can give you a sense of what benefits you can expect from QUIETING RESPONSE
training and a standard with which you can measure your progress as you develop
and use the new quieting skills. The item that you will fill out is called the
Sports Competition Anxiety Test and is used to measure trait anxiety (how you
usually feel). The results will be shared with you at the start and finish of
the program to provide you with feedback on your progress. Competitive trait
anxiety is defined by Rainer Martens, the developer of the test, as a tendency
to perceive competitive situations as threatening and to respond to these situa-
tions with feelings of apprehension or tension.

Stress Disorders. A number of common disorders are often caused or made worse
by overreaction to stress. However, some of these disorders may result also from
some other medical problems. If during the training you notice a worsening of
any of these stress related problems, discontinue training until you have con-
sulted the athletic trainer or spoken with the staff at the health clinic on
campus. The following disorders are linked to stress and its negative effects.
QUIETING RESPONSE training may aid in your ability to manage stress through
self-regulation and your ability to recognize the situations that bring about
your stressed conditions.

Migraine Headaches
Muscle Contraction Headaches
Lower Backache
Neck Pain
Severe Anxiety
Painfully Cold Hands & Feet
Gastro-Intestinal Problems

Frequent Anger States
Asthma
High Blood Pressure
Fainting Spells
Persistent Muscle Spasm
Chronic Fatigue
Sleeplessness & Insomnia

WARNING: Since QUIETING RESPONSE TRAINING can have very
profound effects on your body and its tolerance for medi-
cations, if you are currently taking medication for diabetes,
thyroid condition, or severe depression, you should begin
the training ONLY UNDER YOUR PHYSICIAN'S SUPERVISION. Also,

should you notice a worsening of any of these stress related
problems, immediately discontinue training until you have
consulted your physician, or the trainer or coach.
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THE NATURE OF QUIETING RESPONSE TRAINING

When your ancestors lived in the wilds, they needed a "fight or flight" reaction
to survive. When they came upon a tiger, a mastodon, or a warring tribe, their
bodies responded with a shot of adrenalin, faster breathing, and a quicker heart
rate. This gave them the extra strength they needed to either fight or flee
to safety.

Modern day stressors rarely involve physical threats to life. The stressful
situations athletes encounter most frequently, such as the demands of classes
and assignments, the potential stressors in our social lives, and the regimen
of training, often require mental rather than physical arousal. When the fight
or flight reaction of the body occurs in the absence of an immediate physical
threat, it may lessen the mental alertness you need to solve wnatever problem
is causing the stress. This overreaction is a maladaptive response. However,
many of us have learned to activate the emergency response a: the slightest
provocation, until it becomes a dominating pattern in our life.

The body of a healthy person will quickly recover its normal :siological
balance after its initial reaction to stress. This is the body's inherent
QUIETING RESPONSE. However, if you are suffering from any of the signs of
stress listed above, it is likely that your body is maintaining a high level
of arousal for much longer than it should. You may have unconsciously taught
your body to override your natural QUIETING RESPONSES, until constant tension.
anxiety, and tightness begin to seem normal. This abnormal state of high
arousal has been linked to the development of kidney diseases, ::vpertension,
hardening of the arteries, ulcers, suppression of the body's defense against
cancer, and infection by microorganisms and bacteria.

In the course of the training you will learn to recognize when you are over-
reacting to stress and learn specific techniques to brine your body back to
a healthy level of activity. If you are willing to learn the QUIETING RESPONSE,
to practice it regularly, and to use it consciously in life situations, You
will be able to help keep your body healthy and lessen your chances of suffering
from stress and too much arousal.

Repetition and practice are important elements in mastering movement skills
in athletics; proficiency in throwing and catching a football, in setting a
volleyball, and in mastering a complex dive can be related to rehearsal and
repetition. Repetition may be the most important part of the training, since
you are now setting the stage for making the QUIETING RESPONSE an automatic
and unconscious part of your life. Your conscious practice of the QUIETING
RESPONSE should continue until you no longer find yourself responding excessively
to stress. At this point, the QUIETING RESPONSE has become an inherent part
of your body's response mechanisms, and vou are free from the self-destructive
habit patterns that had kept you in an uncomfortable state of constant tension.

DESCRIPTION OF THE TRAINING

The QUIETING RESPONSE TRAINING is contained on the eight cassettes which
accompany this manual. Each cassette, except the first one, contains a
separate element of the training. The first cassette is an introduction to
the program.
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It is best tc practice the QUIETING RESPONSE at the same time each day.
Many people prefer to do their exercises in a quiet room free from dis-
tractions. If possible, use a comfortable arm chair. If you find yourself
falling asleep during the exercise, postpone your practice until you are
rested and alert.

During the course of the training, you may feel unusual sensations of
heaviness, warmth, tingling in your hands, feet, or forehead, temporary
numbness, floating, or detachment from your surroundings. You may also
experience unusual emotions and memories as quieting becomes more profound.
These are all normal reactions as your body begins to relax for perhaps
the first time in years. Don't be concerned if you experience them.

It is important to keep systematic record_ of your progress. The record
sheets beginning in the manual provide a useful way of keeping track of
your developing skills. (We suggest you set aside a few minutes each
evening to think about and record your experience of the day.)

SELECTED REFERENCES

The following books will provide you with further useful information on
the subject of relaxation training.

Benson, Herbert, THE RELAXATION RESPONSE (William Morrow, 1973).
Carrington, Patricia, FREEDOM IN MEDITATION (Anchor Press, 1977).
Jacobson, Edmund, YOU MUST RELAX (McGraw-Hill, 1978).
Lamott, Kenneth, ESCAPE FROM STRESS (J. P. Putnam, 1975).
Martens, Rainer, SPORT COMPETITION ANXIETY TEST (Human Kinetics

Publ., 1977).
Pelletier, Kenneth R., MIND AS HEALER, MIND AS SLAYER (Delta, 1977).
Selye, Hans, STRESS WITHOUT DISTRESS (Lippincott, 197»).
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QUIETING RESPONSE Training Program

Summary of the Eight Exercise Elements

Exercise Element #1, QUIETING RESPONSE Learning: Introduction

This introduction discusses the relationship between your perceptions of
stress and the onset of a variety of physical symptoms. It distinguishes
between the "fight or flight" or "emergency response" and its opposite, the
QUIETING RESPONSE. You should note the contrast between this self-mastery
approach to health and the traditional medical model where the physician
is typically asked to assume total responsibility for treatment.

Exercise Element #2, Breathing: Basic Element of the QUIETING RESPONSE

This exercise teaches you two fundamental breathing skills. The first is a
simple but very important awareness technique where you become alert to the
relationship between breathing patterns and different levels of body tension.
The second is a method for breathing which you can use to initiate QUIETING
RESPONSE. This technique involves a slow, deep, regular form of breathing
which starts with your diaphragm. If, during this exercise, you take in
substantially more oxygen than your body is accustomed to, you may feel a
temporary dizziness. If this occurs, slow your breathing somewhat and relax
in the chair until the sensation passes. Remember that correct breathing
patterns cannot be taken for granted. Consequently, mastering the breathing
techniques described in this exercise is essential before you move on to the
next step. You will notice that each of the subsecuent exercises begins with
a brief period of correct breathing.

This exercise also introduces a second fundamental principle for QUIETING
RESPONSE learning -- cultivation of a passive attitude during training, where
you direct your attention easily and effortlessly to various parts of your
body. This technique will be used repeatedly in later elements of the
training program.

Exercise Element #3, Relaxing Skeletal Muscles for the QUIETING RESPONSE

Your skeletal muscles are those over which you already exercise relatively easy
conscious control- -such as the muscles which allow you to move your fingers,
arms, legs, neck and so forth. This exercise element gives you instructions
for tensing and relaxing such muscles throughout your body. The purpose of
this element is to help you become more aware of the distinction between
tension and relaxation, and to recognize subtle changes throughout your body.
You are also taught to become more aware of the relationship between skeletal
muscular tension levels and your breathing as you passively observe those two
activities in yourself. Eventually you will find that correct breathing and
releasing tension in these muscles will produce feelings of substantial relaxa-
tion which may be new to you. Just let these changes occur as You follow the
instructions.

Exercise Element #4, Relaxing Smooth Muscles for the QUIETING RESPONSE

Smooth muscles in your body generally operate without your even knowing it.
These are the muscles, for example, which surround your veins and arteries
and determine, to a large degree, how much blood flows to your fingers, hands,
arms, feet, legs, and other extremities. This exercise teaches you to relax



such muscles, thereby increasing blood flow and, as a result, the warmth of

your extremities. The method, a form of so-called "autogenic training," is
different from the one which you used to relax your skeletal muscles through
conscious release. Here, you are instructed to imagine warmth and heaviness
flowing to your hands, feet, and so forth. This indirect approach will
eventually result in actual self-control. Again, you will learn to recognize
the connection between deep, slow breathing and sensations of warmth and
heaviness which indicate relaxation of the muscles in the walls of your arteries.

Exercise Element #5, Contrasting Muscle Tension and Relaxation for the
QUIETING RESPONSE

In this exercise, you are taught how to combine relaxation of your skeletal
and smooth muscles. Here, the instructions integrate self-suggestions and
mental images which link both forms of relaxation and produce a more profound
effect.

Exercise Element #6, Combining Skeletal and Smooth Muscle Relaxation for
the QUIETING RESPONSE

At this point in your training program, you may become concerned about the
fairly elaborate series of exercises, self-suggestions and images with which
you have been working in earlier sessions. You may wonder how it is possible
to remember all of these instructions when conducting practice on your own
time. This element consolidates those instructions in a simple nine-step
procedure which integrates and builds upon what you have already learned. Do

not be overly concerned about memorizing this nine-step sequence. The real
point of this exercise is to allow you to discover what combination of exercises
is most effective for you in achieving a true sense of heaviness and warmth and
relaxation in both your skeletal and smooth muscles. After reviewing the nine
steps two or three times, it is advisable that you select those parts of the
sequence which you find most effective for yourself and to concentrate upon
those particular elements as you continue your QUIETING RESPONSE practice.

Exercise Element #7, Ten Steps to the Integrated QUIETING RESPONSE

This exercise reviews the nine-step exercise which you accomplished in
Element 46 and adds a tenth step called the "Daily Review." This last step
is particularly useful for learning how to cope with problems and time pressures
in your daily life. It is particularly important because the real purpose of
QUIETING RESPONSE training is to give you a skill which can be used at those
times during your daily life when stress builds to undesirable levels.

Exercise Element #8, Using the QUIETING RESPONSE in Daily Life

At this point you are ready to integrate the QUIETING RESPONSE into your daily
life. This Exercise Element describes how you can accomplish this very impor-
tant transition. Basically it involves frequent use of the brief, six second
QUIETING exercise at many points during the day whenever you confront annoying
or stressful situations. Ideally this will mean that you use the QUIETING
RESPONSE seventy to a hundred times every day. At the beginning you may have
to remind yourself repeatedly to go through this very simple exercise. Even-

tually, however, it will become second nature to you. After some time, usually
around six months, the QUIETING RESPONSE begins to have its maximum effect upon
your body and mind. If you have conscientiously maintained your practice it is
at this point that relaxation of your skeletal and smooth muscle systems becomes
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virtually automatic. When this happens your body will nc longer over-react
to stressful situations, enabling you to deal much more effectively with the
hectic pace of today's typical life style.

REMINDER: If at any point during QUIETING RESPONSE training you should
notice a marked change in your health or tolerance of medications you may
be taking, you should consult with your physician. Note that if you are
suffering from diabetes, thyroid condition, or severe depression, you are
advised to begin the training ONLY UNDER YOUR PHYSICIAN'S SUPERVISION.



TEN-STEP GUIDE FOR PRACTICING THE QUIETING RESPONSE
(TAKEN FROM EXERCISE ELEMENT #7)

. Sit or lie down in a comfortable position with your eves closec.

2. Carry out quiet, easy breathing for 30 to 40 seconds.

3. Lift your arms slowly, high above your head, and take a deep, deep breath.
Hold your breath and then slowly lower your arms and hands, and when your arms
and hands touch your sides or your chair, breathe out and go completely limp.

Hold your arms in front of you as if you were praying. Take a deep breath,
and, holding it, press your hands together until you feel your arm muscles

begin to tremble. Maintain that tremble as long as you can, and then breathe

out and go completely limp.

Take a deep breath and hold it, slowly drawing your hands toward your face.
When your hands touch your face, breathe out and let yourself go completely
limp, letting your hands fall to your sides.

Again, bring your hands to a prayer position, holding them about 7 inches

apart. Notice a feeling of warmth between your hands, as You continue
breathing deeper and deeper. Then relax and bring your hands to your sides

in a comfortable position.

4. Imagine a spot of warm sunlight on the top of your head.

5. While doing this, imagine your body as a hollow vessel.

6. Now let the wtrm sunlight shining on Your head slowly flow into the
vessel, filling it, beginning with your toes, moving on up through your
legs, your abdomen, and your chest.

7. Feel the warmth reach your shoulders, where it spills over and flows into
your arms and fingers, filling your arms until your body begins to have a warm

and heavy feeling.

8. Continue to pay attention to quiet breathing.

9. With Your eyelids closed, gently focus your eyes on an imaginary point just

in front of the tip of your nose. Imagine that spot is a ball of warn sunlight
which now changes to the misty, cool, white-blue light of a winter moon, filling
your mind like a blank screen. Float in this state for several minutes.

10. Conduct your daily review, making your mind like a blank movie screen, and
playing the activities of your day backwards on that screen, observing objective-
ly and passively, reacting neither positively nor negatively to events during

your day.

SUKMARY QUIETING RESPONSE EXERCISES (TAKEN FROM EXERCISE ELEMENT #8)

Whenever you encounter a stressful situation and wish to relax, check your

breathing. If it is shallow, indicating excessive tension, say to yourself,
"What a stupid thing to do to my body." Then, take a slow, deer breath, a

count of four in, an easy count of four out. Repeat this, and as you are exhal-

ing let your body go totally limp, imagining feelings of warmth and heaviness
flowing from your neck down to your toes, reaching your toes at about the same
time you have finally let the breath out. Then carry on your normal activity.
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RECORD KEEPING

Use these records to keep track of your experiences during QUIETING RESPONSE

training. As you fill in each column over the weeks of practice, you will
become more aware of your pattern of response to stress. This awareness is

vital in learning to eradicate the habit of overreacting to stressful situa-

tions. Use a scale of 0 to 10 to record your tension level, with 0 indicating

a feeling of complete relaxation, and 10 indicating maximum tension.

Recording your level of tension before and after practice helps you become
more conscious of the tension you are holding in your body. Do not be con-

cerned if tension is reduced only slightly at first.

Recording any unusual feelings you experience during practice helps you
become more familiar with your body's response to its growing quieting skills.

Note any body areas which still feel tense after practice. If certain body

areas continue to be tense after several sessions, try focusing your attention

on relaxing these areas when you next dc your quieting exercises.

Recording the stressful situations which you encounter during the day helps
you become more aware of the circumstances to which your body responds with

excessive tension. You will soon be able to foresee such situations and use

the QUIETING RESPONSE to relax before stress occurs.
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Day
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RELAXING SKELETAL MUSCLES: QR Exercise Element r3 (tape MV8-3)
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RELAXING SMOOTH MUSCLES: QR Exercise Element #4 (tape MV8-4)
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CONTRASTING MUSCLE TENSION AND RELAXATION: QR Exercise Element #5 (tape MV8-5)

Tension Levels Unusual Feelings
During

Practice

Body Areas
Still Tense
After Practice

Experiences
Wh;ch Caused.
Stress Today

Clear
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Stress Today

Before
Practice

After
Practice

COMBINING SKELETAL ANC SMOOTH MUSCLE RELAXATION: QR Exercise Element ;6 (tape MV6-6)

Tension Levels Unusual Feelings
During
Practice

Body Areas
Still Tense
After Practice

Experiences
Whic!, Caused

Stress Today

Clear
Signs of

Stress Today

Before
Practice

After
Practice

TEN STEPS TO THE INTEGRATED QR: QR Exercise Element F7 (tape Ml/8-7)

Tension Levels Unusual Feelings
During
Practice

Body Areas

Still Tense
After Practice

Experiences
Which Caused
Stress Today

Clear
Signs of

Stress Tocay

Before
Practice

After
Practice

I

1

1
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QUIETING RESPONSE GENERALIZATION TRAINING LOG

Be sure to continue keeping track of your response to stress after
you have entered the practice and reinforcement stage of the training.

By recording both the situations in your life which are still causing
you stress and the signs of stress you experience, you will increase
your benefit from the training in two ways. First, you will be able
to see your progress in reducing the number of situations to which you
respond with excessive stress. You will also be able to pinpoint the
situations in which you must consciously use the QUIETING RESPONSE, and
learn on which body areas you should focus your attention .hen relaxing.

Be sure to mark down whether you tried the six second QUIETING RES-
PONSE and if it was helpful. If you forgot to use the QUIETING RESPONSE
in a stressful situation, be more conscious of your QUIETING TRAINING
the next time that situation arises. If you find that using the QUIET-
ING RESPONSE does not seem to be helpful, you may wish to return to an
earlier QR exercise and practice until deep relaxation consistently
occurs after five minutes.

Exercise Element #8 (tape MV8-8)

Day

Stressful or Annoying
Situations Today

Clear Signs or
Symptoms of Stress

Did You Try
the 6 Second
Quieting Exercise?

Was It

Helpful?

Week
Day 1

2

3

4

5

6

7

Week
Day?

2

3

4

5

6

7
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QUIETING RESPONSE GENERALIZATION TRAINING LOG (cont.)

Dax.....

Stressful or Annoying
Situations Today

Clear Signs or
Symptoms of Stress

Did You Try
the 6 Second
Quieting Exercise?

Was It

Helpful?

Week

Day 1

2

3

4

5

6

7

Week,

Day 1

2

3

4

5

6

7

Week

Day 1

2

3

4

5

6

7



Variable

Description

Sample

Reliability
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Appendix D

SPORT COMPETITION ANXIETY TEST
(Rainer Martens 1977)

Competitive A-trait is a construct that describes individual
differences in the tendency to perceive competitive situations
as threatening and to respond to these situations with A-state
reactions of varying intensity. Items were developed by
modifying Spielberger's STAIC, Sarason's General Anxiety
Scales, and Taylor's Manifest Anxiety Scale.

The SCAT was developed for the purpose of providing a
reliable and valid instrument for measuring competitive
A-trait. SCAT was initially developed for use with children
between ages 10-15 years. Shortly after the initial steps
to develop SCAT, it was deemed desirable to develop the
adult form. After inspection, the instructions were modi-
fied in the adult form. Instrument development involved
testing over 2500 person:..

Athletes within the setting of elementary school, junior
high, high school, and college and professional ranks have
been sampled to date.

The intercorrelation based on test-retest is .77, well above
the accepted criterion level. A reliability coefficient of
.85 for SCAT was achieved using only the analysis of variance
method on the same sample as used for the item analyses.

7alidity Concurrent validity for general A-trait scales and sport-
specific A-trait of .28 to .46 is clear support for the
concurrent validity of SCAT.

Location Martens, Rainer, Snort Competition Anxiety Test, Human
Kinetics Publishers, 1977.

Administration Less than ten minutes should be required for completion of
the scale.

References Griffin, M.R. An analysis of state and trait anxiety
experienced in sports competition by women at different
ages. Unpublished Doctoral Dissertation, Louisiana
State University, 1971.

Katahn, M. Interaction of anxiety and ability in complex
learning situations. Journal of Personality and Social
Psychology, 1966, 3, 475-479.

Martens, R., and Landers, D.M. Motor performance under
stress: A test of the inverted U hypothesis. Journal of

Personality and Social Psychology, 1970, 16, 29-37.

Oxendine, J.B. Emotional arousal and motor performance.
Quest, 1970, 13, 23-32.

Simon, J. and Martens, R. SCAT as a predictor of A-states
in varying competitive situations. In R.W. Christina and
D.M. Landers (eds.) Psychology of Motor Behavior and Sport,
1976 (Vol. 2), Champaign, IL: Human Kinetics Publishers, 1977.
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ILLINOIS COMPETITION QUESTIONNAIRE

Form A

Directions: Below are some statements about how persons feel
when they compete in sports and games. Read each statement
and decide if you HARDLY-EVER, or SOMETIMES, or OFTEN feel
this way when you compete in sports and games. If your
choice is HARDLY-EVER, blacken the square labeled A, if
your choice is SOMETIMES, blacken the square labeled B,
and if your choice is OFTEN, blacken the square labeled C.
There are no right or wrong answers. Dc not spend too much
time on any one statement. Remember to choose the word
that described how you usually feel when competing in sports

1.

and games.
Hardly-
ever

Some-
times Often

Competing against others is socially enjoyable. LA EB

2. Before I compete I feel uneasy. EA OD EC

3. Before I compete I worry about not performing well. EA DB EC

4. I am a good sportsman when I compete. rj A DB DC

5. When I compete I worry about making mistakes. LA EB EC

5. Before I compete I am calm. E A OB

7. Setting a goal is important when competing. E] A DB DC
8. Before I compete I get a queasy feeling in my stomach E.] A LB LC

9. Just before competing I notice my heart beats
faster than usual.

A L B

10. I like to compete in games that demand consider-
able physical energy.

L A L 8

11. Before I compete I feel relaxed. E A L B EC

12. Before I compete I am nervous. E A L B EC

13. Team sports are more exciting than individual sports. EA L B

14. I get nervous wanting to start the game. E A E] B D C

15. Before I compete I usually get up tight. A DB DC



ROTTER'S INTERNAL-EXTERNAL LOCUS OF CONTROL SCALE

(Rotter 1966)

Variable

Description
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APPENDIX E

Rotter (1966) defines internal- external locus
of control in the following way:

"...an event regarded by some persons as
a reward or reinforcement may be differently
perceived and reacted to by others. One
of the determinants of this reaction is the
degree to which the individual perceives
that the reward follows from, or is contin-
gent upon, his own behavior or attributes
versus the degree to which he feels the
reward is controlled by forces outside of
himself and may occur independently of his
own actions. ...a perception of causal
relationship need not be all or none but can
vary in degree. When a reinforcement is
perceived by the subject as following some
action of his own but not being entirely
contingent upon his action, then, in our
culture, it is typically perceived as the
result of luck, chance, fate, as under the
control of powerful others, or as unpre=
dictable because of the great complexity
of the forces surrounding him. When the
event is interpreted in this way by an
individual, we have labeled this a belief
in external control. If the person per-
ceives that the event is contingent upon
his own behavior or his own relatively
permanent characteristics, we have termed
this a belief in internal control."

In view of recent concerns about the multi-
dimensional nature of the IE construct, the
reader may wish to note that Rotter's definition
of the construct deals only with a person's
perception of contingency relationships between
his own behavior and events which follow that
behavior.

The history of the development of the test is
detailed in Rotter's (1966) monograph. In its
present form, it consists of 23 question pairs,
using a forced-choice format, plus six filler
questions.

Internal statements are paired with external
statements. One point is given for each external
statement selected. Scores can range from zerc
(most internal) to 23 (most external).

Normative data are reported by Rotter (1966).
Using the means reported for a variety of
samples, and those from samples not reported
by Rotter (for a total N of 4,433), Owens



Sample

Reliability/
Homogeneity

Validity

computed the overall means for all groups
combined: males, mean = 8.2 (SD = 4.0);
females, mean = 8.5 (SD = 3.9); combined,
mean = 8.3 (SD = 3.9).

Rotter (1966) reported that two factor analyses
had been completed; one by himself and the other
by Franklin (1963). The results were much the
same. Each revealed one general factor which
accounted for much of the total scale variance
(53 percent in Franklin's analysis) and severl
additional factors which involved only a few
items and which accounted for very little
variance. More recent factor analyses (Gurin,
et al., 1969; MacDonald and Tseng, 1971;
Minton, 1972; Mirels, 1970) have shown the
Rotter scale to be more multidimensional than
the analyses of Rotter and Franklin. (Still,
there is generally one factor that accounts
for most of the variance, and often this factor
has to do with one's belief in his own control- -
with items worded in the first person; a second
factor that often emerges has to do with one's
belief that people have control generally- -
items worded in the third person.)

The Rotter IE scale has been administered to
numerous samples. For details, see Joe (1971),
Lefcourt (1966, 1972), and Rotter (1966).

An internal consistency coefficient (Kuder-
Richardson) of .70 was obtained from a sample
of 400 college students (Rotter, 1966).

For two subgroups of Rotter's (1966) sample
test-retest reliability coefficients were
computed, with a value of .72 for 60 college
students, after one month (for males, r = .60;
for females, r = .83). After two months, an
r of .55 was obtained for 117 college students
(for males, r = .49; for females, r = .61).
Rotter suggests that part of the decrease
after the two month period is due to differences
in administration (group vs. individual).

Convergent: Over -50 percent of the internal-
external locus of control investigations have
employed the Rotter scale. It is not possible
to list all of the findings here. Detailed
literature reviews are available (Joe, 1971;
Lefcourt, 1966, 1972; Minton, 1967; Rotter,
1966). The literature does indicate that there
are individual differences in perception about
one's control over one's destiny and that the
Rotter scale is sensitive to these differences.
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Administration

Comments

Discriminant: Rotter reports that correlations
with the Marlowe-Crowne Social Desirability
Scale range from -.07 to -.35. More recent
studies have uncovered higher coefficients
(Altrocchi et al., 1968; Feather, 1967;
Hjelle, 1971; MacDonald, 1972)--ranging from
-.20 to -.42. Additionally, correlations with
Edward's Social Desirability Scales have'been
found to range between -.23 and -.70 (Berzins
et al., 1970; Cone, 1971).

Correlations with measures of intelligence have
ranged from .03 to -.22 (Rotter, 1966).

Rotter, J. B. Generalized expectancies for
internal versus external control of reinforce-
ment. Psychological Monographs, 1966, 80
(1 Whole No. 609).

The scale is self-administered and can be com-
pleted in about 15 minutes. The scale has been
most frequently used with collece students,
but has been used with adolescent and older
subjects. No upper or lower age limits have
been established.

The scale has been used in a number of interesting
and important studies. The recent group of
studies that find sianificant correlations with
measures of social desirability response bias,
along with those which have found the scale
tapping more than one factor, have called the
validity of the scale into question. However,
when one considers that (a) the correlations
with measures of social desirability response
bias are typically low, and (b) results of factor
analyses are varied and difficult to compare
(e.g., the analysis performed by Gurin et al.
(1969) included a number of items not found in
Rotter's scale; it is difficult to assess the
effect of those items on the analysis), one
must conclude that methodological questions
have been more effectively raised than answered.

As mentioned above, factor analyses have un-
covered one factor (names "personal control")
on which the items with the highest loadings
are phrased in the first person. This group
of items would appear to be reflecting and
measuring the construct as it has been defined
by Rotter (see the definition under "Variable"
above).
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INTERNAL VS. EXTERNAL CONTROL

1.a. Childrdn get into trouble because their parents punish them too much.
b. The trouble with most children nowadays is that their parents are toe Filler

easy with them.

2.a. Many of the unhappy things in people's lives are partly due to bad luck.
b. People's misfortunes result from the mistakes they make.

3.a. One of the major reasons why we have wars is because people don't take
enough interest in politics.

b. There will always be wars, nc matter how hard people try to prevent
them.

4.a. In the long run people get the respect they deserve in this world.
b. Unfortunately, an individual's worth often passes unrecognized no

matter how hard he tries.

5.a. The idea that teachers are unfair to students is nonsense.
b. Most students don't realize the extent to which their graces are

influenced by accidental happenings.

6.a. Without the right breaks one cannot be an effective leader.
b. Capable people who fail to become leaders have not taken advantage of

their opportunities.

7.a. No matter how hard you try some people just don't like you.
b. People who can't get others to like them don't understand how to get

along with others.

8.a. Heredity plays the major role in determining one's personality.
b. It is one's experiences in life which determine what one is like. Filler

9.a. I have often found that what is going to happen will happen.
b. Trusting to fate has never turned out as well for me as making a

decision to take a definite course of action.

10.a. In the case of the well prepared student there is rarely if ever such
a thing as an unfair test.

b. Many times exam questions tend to be so unrelated to course work that
studying is really useless.

11.a. Becoming a success is a matter of hard work, luck has little or nothing
to do with it.

b. Getting a good job depends mainly on being in the right place at the
right time.

12.a. The average citizen can have an influence in government decisions.
b. This world is run by the few people in power, and there is not much

the little guy can do about it.

13.a. When I make plans, I am almost certain that I can make them work.
b. It is not always wise to plan too far ahead because man-: things turn

out to be a matter of good or bad fortune anyhow.
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14.a. There are certain people who are just no good.
b. There is some good in everybody. Filler

15.a. In my case getting what I want has little or nothing to do with luck.
b. Many times we might just as well decide what to do by flipping a coin.

16.a. Who gets to be the boss often depends on who was lucky enough to be
in the right place first.

b. Getting people to do the right thing depends upon ability, luck has
little or nothing to do with it.

17.a. As far as world affairs are concerned, most of us are the victims of
forces we can neither understand, nor control.

b. By taking an active part in political and social affairs the people
can control world events.

18.a. Most people don't realize the extent to which their lives are controlled
by accidental happenings.

b. There really is no such thing as "luck."

19.a. One should always be willing to admit mistakes.
b. It is usually best to cover up one's mistakes. Filler

20.a. It is hard to know whether or not a person really likes you.
b. How many friends you have depends on how nice a person you are.

21.a. In the long run the bad things that happen to us are balanced by the
good ones.

b. Most misfortunes are the result of lack of ability, ignorance, laziness,
or all three.

22.a. With enough effort we can wipe out political corruption.
b. It is difficult for people to have much control over the things poli-

ticians do in office.

23.a. Sometimes I can't understand how teachers arrive at the grades they give.
b. There is a direct connection between how hard I study and the grades I

get.

24.a. A good leader expects people to decide for themselves what they should
do.

b. A good leader makes it clear to everybody what their jobs are.

25.a. Many times I feel that I have little influence over the things that
happen to me.

b. It is impossible for me to believe that chance or luck plays an
important role in my life.

26.a. People are lonely because they don't try to be friendly.
b. There's not much use in trying too hard to please people, if they like

you, they like you.

Filler

27.a. There is too much emphasis on athletics in high school.
b. Team sports are an excellent way to build character. Filler
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28.a. What happens to me is my own doing.
b. Sometimes I feel that I don't have enough control over the direction

my life is taking.

29.a. Most of the time I can't understand why politicians behave the way
they do.

b. In the long run the people are responsible for bad government on a
national as well as on a local level.

Note: Score is the total number of underlined choices (i.e., external items
endorsed).


