ABSTRACT

Lang, Darrel . Stress Management and Anxiety Reduction
Through EMG-Biofeedback/Relaxation Training Upon. . Junior

High Students. M.S. in School lealth Education, 1980.
60 p, (Dr. William Chen) o ‘

The purpose of this study was to determine theyeffectiveneés of

0

electromyographic biofeedback/relaxation training on the stress

management and anxiety levels of junior high students. The subjects

(N = 18) in this study were male and female eighth grade students at
La Crescent Junior-Senior High School, La Crescent,‘minnésota- The

Stress Management Inventory was developed by the researcher to determine

stress management in eighth grade students. The inventory was validated

by a group. of six jurors andrreliability was determined by Hoyt's

Analysis of Variance. Anxiety levels were determined using the State-

Trait Anxiety Inventory. This study called for a pretest-posttest
experimental design. To determine significance of stress management and

anxiety change, the Mann-Whitney U-test was utilized. Differences in

muscle tension were tested for significance with a t-test. Statistical

N

analysis of data revealed no significart differences between ggqups\at

the .05 level of significance, although there was some obSerVableychange
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CHAPTER 1

INTRODUCTION

In the United States today, there are certain factors in Americans®

lifestyles that contribute to many personal health p:ohlems,i‘The “Big

Three" health problems are cancer, coronary heart disease, and stroke.

In 1978, Williamson stated that there is evidence that the combination:

of inadequate nutrition, lack of physical exercise, cigarette smoking,
and poor stress management may contribute to these three*health problems.

Data accumulated over the last 100 years has shown a shift in

disease patterns from infectious to sfreSSMrelated disease érocesses
(Germeroth, 1978). Researchers have established a specifig rélationéhip
between stress arousal and dysfunction of various body systems (Benswanger;
1977), In»a~l979/presentation,rCheh stated. that -furthec investigations
have shown%that a.relationship exists between bhysiclogical reaction

to stress arousal and dysfunction of various organ~systems.  The increase
in stress arousal causes. changes in the organ sysﬁems, psuélly in the

form of hyperactivity of the body;s autonomic and endocrine system,

Which coﬁld”céntribute”tO‘the”developﬁenﬁ‘of'cardiovascular diséasé and |
other degenerative diseases,

In addition to stress arousal, anxiety can be a contributing

factor in.one's-physical and emotional deterioration. People experience

anxiety differently. Described as fear, discomfort, uneasiness,

guilt, apprehension, or remorse, anxiety 1is preduced by real-or unreal




situations. Anxiety can lead to physical discomfort caused by
muscular tension, gastrointestinal distress, headache, or excessive
perspiration.

Stress and anxiety are potential difficulties for the early

—

adolescent. Some of the factors contributing to stress and anxiety are

physical maturation, peer pressure, social acceptability and low self-

esteem. . In addition to these, there may be unusual pressures such as -

death of parent, severed relationships, acadenic failu:e, unwanted
pregnancy, substance dependency, and psychological or thSilegical
abnormalities. Considering all these factors, it is-apparent that young

adolescents might benefit from instruction in stress'management and

anxiety reduction.
Electromographic (EMG) biofeedback/relaxation training has been
shown to be an effective treatment in controlling the autonomic nervous

system (Budzynski, Stoyva, and Adler, 1972). By learning voluntary

&

control over. the aﬁtonomic nervous system, an individual can establish
reliable techniques and methods for the control’gf muscle tension and
ultimately, stress and anxiety. v . :/\

Treatment of health problems has been in éhé past the traditional
route taken by the health-related professionals. Today, howevér,
more emphasis is being placed on the prevention and eliminatioh of"

factors which contribute to personal health problems. This emphasis is

toward the goal of a healthy lifestyle. Ardell (1977) views this pursuit
as wellness. Accordingyéo Ardell (1977),fwellnessuiswa concept in

which people educate themselves to an understandingwofwtheir basic

emotional and physical needs, and learn how to meet those needs.




Wellness is composed of five dimensions: (1) selﬁkreéponsibility,
(2) nutritional awareness, (3) stress management, (4) environmental

sensitivity, and (5) physical fitness (Ardell, 1977};, Effective stress

management techniques may aid an individual in attaining high level

wellness,

Need for the Study

There is beginning to be a great amount of research on the effects
of Electromyographic (EMG) biofeedback/relaxation training upon stress
management (Germeroth, 1978). Little or no study of EMG biofeedback/

relaxation training on junior high students has been-conducted. Early

adolescents are faced with excessive anxiety . and stressful situations in

needed to see if EMG biofeedback/relaxation training can be successfully

utilized to lower anxiety and affect their behavior towards stress

management -

@

§§atemen£ ofrthe Problem

Thé pufpose ?f’this fesearch was to inveséigat?ﬁghe effectiveness
of Electromyographic (EM?i biofeedback/teiakatioé égéiniﬁg on the
frontalis muscle in redgpingﬁanxiety levelé éﬁd déveibpihg nore positive

behavior of junior high students towards stress management as a dimension .

of wellness.

_training of the frontalis muscle exhibit a decrease in muscle tension.



(2) Determine the effectiveness of EMG biofeedback/relaxation
training on reducing anxiety of junior high students, using the State- .

Trait Anxiety Inventory (Spielberger, 1966).

(3) Determine the effectiveness of EMG biofeedback/relaxation

training on the behaviors of junior high students toward stress manage~

ment, using the revised stress management section of the Beier °

Wellness Behavior Inventory (Beier, 1979).

Hypotheses

(1) There is no significant difference in the decrease of nuscle.

tension between those subjects who receive EMG biofeedback/relaXation

training and those subjects who do not receive training after the

experimental treatment,

(2) There is no significant difference between anxiety levels éf
those who -receive EMG biofeedback/relaxation training,andmthgsﬁmsgbjects ,,,,,
who do not rgceive training before and after the exPerimen;al treatment.

| ,(3)W,ihexe”is no significant difference in the pehé?ior of junior
high students towards stress management between those,;ubjects who

receive EMG biofeedback/relaxation training and those subjects who do

not receive training before and after the experimental treatment.

Limitations

The. research. involved the following limitations:

(1) The sample size for experimental and control groups was
Yestricted due to the availability of junior high students at La Crescent
Junior-Senior High School, La Crescent, Minnesota, and the number of

subjects that the investigator could work with effectively (N = 10




students for experimental group; N = 10 students for control grbﬁp).
(2) The possibility of social interaction between experimental and
control ‘group subjects could not be controlled.

(3) Data was derived from a population situated,in La Crescent

Minnesota, which limits generalizations derived from the researcher's

findings to this population.

Definition of Terms

The following terms have been defined to clarify their use in the
study:

Anxiety:-An unpleasant emotional state-consisting of:-subjective

feelings of tension, apprehension, and worry, and heightened autonomic =

nervous system activity (Spielbexrger, 1966).,

Anxiety level: The measurement of anxiety through-the State-Trait

Anxiety Inventory (Spielberger, 1966).

Autogenic relaxation: A combination of self-sugggstion phrases for
learning to—control tension. -

Electromyographic (EMG) Biofeedback/Relaxation Training: A training

procedure for teaching muscle relaxation through--the use of instrumenta-—
tion to first detect, then feed back to the individual, immediate and
continuous electrical signals which represent changes in muscle tension.

Muscle relaxation: The reduction of muscle tension measured in

s nicrovolts per-geconds s o e —— _ e

Muscle tension: Muscular contraction of the forehead (frontalis)

mascle which is measured in microvolts per second. =

State-Trait Anxiety Inventory: An instrument containing 40 statements




used to measure anxiety level (Spielberger, 1966).'

Stress: The non-specific physio-psychological response of the body
to any demand made upon it. The intensity of the demand for readjust-

ment of adaptation is a primary concern, but it is not something to

necessarily avoid (Selye, 1974).

Stress Management: The controlling of nexvous strain, so the

individual can properlylfunction in daily life.

‘Stress Management Behavior: A dimension of wel}neSéﬁméasured”by

Stress Management Behavior Inventory developed for the research.

Wellness: An integrated method of functioning which is oriented

toward maximizing the potential of which the individual is capable. It

requires that the individual maintain a continuum of balance and purpose-~

ful direction within the environment where he/she is functioning

(punn, 1961).

P




CHAPTER IX

REVIEW OF RELATED LITERATURE

A review of the literature revealed a lack~ ofm1nformatxon per-—

taining to the effectlveness of Flectromyographlc (FMG) blofeedback/

relaxation training upon the anxiety levels and behavior toward stress

management of the early adolescent age group, - -
The review of the literature is subdivided in theffollowing'manner:

1.  Wellness

2. Stress and Implications on Education

3. Stress Management

4, Electromyographic (EMG)'Biofeedback
5. Relaxation Training

6. Summary R ; :

f —

Wellness
In recent years, the term wellness has become part of the lay
person, as well as heaith”professionals. However, each person if .

questloned would probably develop a different deflnltlon of wellness., To

some people, wellness is nothlng more than hav1nq good physxcal health.
Wellness ig_more than physical health. It is a concept. A concept

in>helping people become experts about themselves. Wellness is also

‘a process by which people take charge of their lives, and feel

good about themselves. People interested in wellness are viewing

it as a lifestyle, a value and a way of growing. The concept of wellness




is not new. 1In 1961, Halbert L. Dunn described wellness as: '

An integrated method of functioning which is oriented

toward maximizing the potential of which the individual is -
capable, It requires that the individual maintain a continuum
of balance and purposeful direction w1th1n the environment
where he is functioning (p. 4,5).

the concept of wellness. Bruhn and Cordova, et. al. (1977) defined

wellness as:

’

Wellness is not a static state of being. Rather it is a

continually evolving and changing process in which ihdlviduals
may participate...an integration of all aspects of their :
physical, mental, social and environmental wellbelng (p. 209).

Another definition of wellness offered by John'TraVIS, founder of

the Wellness Resource Center in Mill Valley, California isg::

«s.giving care to the physical self, using the mind construc-
tively, channeling stress energies positively, expressing - -~
emotions effectively, becoming creatively involved with
others, and staying in touch with the environment (Ardell,
1977, p. 10). '

Don Ardell (1977), a pioneer in wellness,whaslzééently;receiyedw,,

£

much exposﬁre through the. text he wrote entitled} High Level Wellness,

Ardell - (1977) states that each person is responéible'fox their own
well-being. Taking responsibility for our own health is a big part of
wellness. Without self-responsibility, a person lacks the necessary

motivation leading to a healthy lifestyle. Ardell (1977)‘describes‘

wellness in five dimensions: (1) self-responsibility, (2)  nutritional

awareness, (3) stress management, (4) physical fitness and (5) environ-

mental sensitivity. -Each-of the five di
complete wellness lifestyle.

"Prevention is a key concept in wellness and therefore—it can be

reasoned that the earlier a person can be exposed to the wellness concept,



the greater the opportunity to develop high~leve1 wellness. A large
percentage of students are experiencing physicalqudrmgptal health
problems (Engelhardt, 1975). Studies have sﬁéﬁﬁ'that a majority of
these problems could be labeled anxiety, nervousness, tension, or stress
(Engelhardt, 1975). At an early educationalmégef;thiéiéftéssgcanwcause
inability to concentrate and can lead to general aﬁxiety(states

{(Nijhawan, 1972). This stress can also lead to a vatiéty of psychoso-

matic illnesses such as, ulcers, tension headaches, and,migraina'
headaches (Severson, 1976). Stress management needs tokbe emp#asized as
early as possible in the educational ladder,’in grder torsqueléh the
frustrations that can compound into developing poorkselffeéﬁée§=and
Selfwconfidence."If stress is not properlywmaﬁagedfwaméerééhfﬁayWhave
difficulty functioning in society. Pilch (1978) believes a pérson must
ﬁnderstana énd appreciate life's joys and pleasures, in order to attain

high levels of wellness., Lack of stress management skills prevents a

perspﬁ from understanding and appreciating lifegg joys and pleasures,

Stress and Implications on Education

Epidemiological data for western countries show that disease
patterns have shifted remarkably over the past century and a
half; in essence a change from communicable-diseases to stress
related and degenerative disorders (Germeroth, p. 36).. °

Many of today's school children and adults are experiencinq all
forms of stress. The failuré of management of this stress is often

resulting in ulcers, hypertension, nervous twitches, headaches, insomnia,

cardiac problems, fatigue, and premature aging (Engelhardt,11975). If

i

 these conditions are not dealt with, they can and often lead to early

death (Germeroth, 1978).




Due to the lack of knowledge and skill in stress management,
approximately two million school age children in the United States are
taking amphetamines to counteract the effects of stress and tension in

their lives (Engelhardt, 1975). The stressful student is observed

biting nails, stuttering, 'clutching' on eiéﬁs;’ﬁ vlng“pﬁér%éoﬁééﬁtra- """"""""" -

tion and short attention span, frequent illnessés,‘aﬁémébﬁéiﬁé SﬁbSﬁanCes
that are not conducive to personal health. The lifes£§1e ¢f thé stﬁdéntl
has a definite effect on their ability to-cope in tﬁe~?§?1d%iﬂihé } "
physical abuses extended upon their bodies often leadsi£o stré§sVéﬁd‘its
implications. The uptight student abuses everything erm1éspirin t§

alcohol. The eating of highly sugared "junk"ffqod leads t6'hypé¥activity, .

only compounding the stress (Gaudry and”Sﬁiélﬁéf@éf;MIQViT:‘*T%is
inability to manage streés causes the student to reve:t‘té‘ﬁéﬁaﬁidfs,'
learned earlier that seemed to help them deal with the5s£reés;:‘This poor
stress-management, or poorwcoping‘behavior. is in di?eét'confliét with

3

the concept of wellness.

P

The stress response brings about the "fight or flight" mechanism.
This condition brings about tension and/or anxiety. If a child is
faced with this problem, the various systems of the body react, causing

high internal ac¢tivity and usually accompanied by'generalized~musclef

tension (Carter, 1978). Benson (1975) describes this muscular tension-

anxiety relationship quite clearly by saying, if a child’letS“this'tensibnfwwwléﬂéiw

further develop into the fear of failure, this feaf can become psycho~

physiologically stressful, Constant tension and stress‘¢dntribute to
anxiety in individuals. Students who experience-these stressors have
great difficulty in the educational process, because they are unmindful

of details, unsure of themselves and tend to be less satisfied with
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life (Engelhardt, 1975).

Stress Management

There is beginning to be a great deal of interest in educating
students and adults in methods that will help them- ﬁ§§5§§;the,stxesses,
in their lives, The inability to deal effectively with stréss;elicits
coping behaﬁiops? recognizing as self~destructive and’iiigé§§jﬁéusin§
(Germeroth, 1978). People mustrbe able to deal wiﬁh théystré§se§7apa
strains of daily living. -

The most-desirable approach to stress management‘WQq}é,beféne’
which teaches active coping skills that arerdesigned tokdeal wi£h
anxiety, as well as behaviors that are designgdfﬁpQegéﬁxaémﬁhé;iﬁcreasew
in anxiety (Severson, 1976). ‘

Two approaches which have been successful in %elpmng allevmate

anxiety are biofeedback training and systematic relaxation training

(Brown, 1977),, Both of these approaches are designed so the individual
can learn to Joluntarlly regulate his mental and ‘emotional reactlons,
which ultlmately effact hlS phy51oloqlcal proce SeS., ’
In 1923 Shultz used autogenic txaining to treat stresé—relatea
'diseases. Jacobson (1938). taught progressive musclepfelakati§n to many
individuals. This muscular relaxation helped to alleviate stress‘andk

anxiety. However, this relaxation training is not a dramatic new break-

through. For over 3, OOO _years the rellglous phllOSOphleS of the

Hindu~Yogi and the Zen~Buddhists have claimed self-control over bodlly

functions {Rohm, 1977).' These Yogi and Zen masterswhavemused,various

' physical, psychological, spiritual and meditative methods to achieve




control (Bagchi,v1969; Lesh, 1971), - Trancendental Meditation, more
commonly known as TM, has emerged as a modgggrvérsion of yvoga (Maharishi
Mahesh Yogi, 1969).

Once a person can become aware of the tension and how to release

"relaxed" state.

Electromyographic—(EMG)-Biofeedback

Electromyographic (EMG) biofeedback is the utili2§£ich‘6ffé1éétrq_
physiological instruments that monitor changes in muscle tensiQn and then
feed back immediate and continuous electrical signals which’fépreseht'«

this biological activity. This process helps a person learn self-

cogtrol over’specific bodilykfunctions sﬁéhraéﬁheart rate; bléoé.pfgssure
muscle tension and others that were once thougﬁt to be(invoiunﬁary
(Coursey, 1975). Electromyographic biofeedback training, combinéd with
relaxationatraining, gives an iﬁdividual‘thé“aﬁiIiE?“ta“bétoﬁewaware of
informatiéﬁ about the body's biological functioning,'and>then learn to

control that functioning. —Skinner's Operant Conditioning Principles

illustrated the first sdccessful uses of EMG biofeedback on animals and
man {(Rohm and Gover, 1977). EMG biofeedback/rélaxation training is’
becoming recoéniééd‘és é successful tooi in controlling mind—boay n
functions and as a therapeutic technique (Gaarderxr, 1976).

It should be stated that EMG biofeedback is not a 'cure-all', In

a presentation by Chen (1979) it was statedthat redbackfrelaxation
training is a way for individuals to become aWare of the tension and

anxiety in the body. A person has to realize that the body and mind are




interdependent upon each other and cannot be separated.  Thoughts can

accumulate as-tension and-anxiety, caUsingrpainﬂdridiscomfort,in the -body.
The rationale of the EMG biofeedback/relaxation training involves the
idea that learning is most effective when the student is physically and

mentally relaxed. Once this relaxation can befaéﬁiQGéGTTféédbackﬁcan be

received and the individual can perceive which thoughts cause the increase

in muscle tension.

w4

Baseline readings of the subjects have‘FO‘beféstab¥ishedmbef§;é any
training can occur. The rationale for the baselinekieaAiﬁgé}is so ﬁﬁé“
investigator knows where the subject's ﬁuscle tensioﬁwievéi is :egistered
prior to the treatment. Ohée this hésrbeen eétablished; insﬁrﬁétidns can

then be given to the subject. The.subject can then "tune into' the body and
; [ .

the muscle tension that is monitored by the EMG,instruments.”

Relaxation Training

interpretationskabout what relaxation means., The teaching of relaxation
tréinihg'ié'ﬁot a new development. The ancient Yogi and Zeanuddhists have
taught self-control over the body ana the bodily funétionS'(Rohm and Gbyer,
1977). The modern version of yoga has emerged under the label of
Trancegéental Meditafioﬂ ;Rohm and Goyer, 1977). Meditatioﬁ is one form of
relaxation‘tréining which has been helpful in reducing stress. (Rohm and

Goyer, 1977).

R B T e e e

In 1929 Jacobson first outlined the technique of "Progressive Relaxation".
Jacobson -was one of the first to recognize that maﬁ&fhﬁman disease states
.were related to neuromuscular hypertension (Allen, 1976). Therefore, if

tension can be relieved, disease prevalence may be reduced.
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According to Lader and Matthews»(l97l) perhaps the most widely adcépted

form of general relaxation training is Jacobson's "progressive relaxation".
This technique is exactly what the name implies. It iS progxessive, one

step at a time, method designed to relieve virtually all sense of tension

in the voluntary muscles of the body. “Progressive~rela3ation?wis,a

progressive series of tension and release intervals. A subject begins

progressive relaxation by finding a fairly quiet room."A comf¢rtéble

position is found. The best position is flat on the‘back;”fThis?pdsition

will eliminate strain or tension in other parts of the body (Jacobson,'1938).

A subject begins progressive relaxation by shifting his awa;enessytd his

feet. The subject then contracts all the muscles in both feet, in order to

person becomes aware of the sensations of relaxation, or the absence of
tension. This procedure is then repeated for the muscles of the lower leg.

The relaxing individual progresses up the body to the upper thigh, continuing

‘the tension-release cycle. The next area of attention is the trunk,

The abdominal and chest muscles are contracted and released. Attention
needs to be focused on the breathing process, for progressive'relaxation
should not control the breathing process. The relaxing individual progresses

up the body to the shouldexns and neck, continuing to repeat the tension-—

release cycle. According to Nicassio and Bootzin (1974} the typical interval
time used in progressive relaxation. is approximately 50 seconds, allowing

five seconds of tension and 45 seconds for the tension release.

Another ﬁéchhiqué of éénerai relaxation of the body has!been described

by Herbert Benson (1975). The technique is called the‘“Réiéﬁétion




Response" and has been developed from-a combination of-"Eastern and

Western religious, cultic, and lay pract;gesﬁ'ofwmediﬁation (Benson, p. 159).

Benson (1975) states the four basic components of the “Relaxation

Response" are:

(1} A Quiet Enviromment: The envirénmentwshould be-ealm-— e
and guiet with few distractions,. . This envxronment
will ald in the effectlveness of relaxatxon. 2

(2) Mental Device: The relaxzng 1nd1v1dua1 needs to
repeat—a sound, word, or phrase to shift-the mind to
a ‘more relaxed state and counteract dlstractlnq
thoughts.

(3) A Passive Attitude: The passive attitude is perhaps the
most important aspect of the Relaxation Response.
The individual should not worry about wanderlng thoughts,
and adopt a "let it happen attitude".

(4) A Comfortable Position: “TheWreiaxingMi&dividuai~needsfwwmwm
to_adopt a comfortable position so no undue tension occurs
in other parts of the body. The position should be both
comfortable and relaxing. o :

(Benson, 1975, p. 160)

The individual should sit quietly in a comfortable position, close

~his eyes, deeply relax all muscles, breathe through the nose and

become awa;?)of breathing. As ‘the individual breathes out, he says the
word, "6ne" silently to himself. Continue for approxima;ely‘20 minutes
and try to practice twice daily (Benson, 1975). S

Autogenic relaxation is another form of relaxation thatwhas been
shown to be effective in helplng individuals overcome stress (Brown, 1977).
The autogenic method was developed in the early 1920's by J.H. Schultz

- (Jencks, 1973). Autogenlc relaxation is a combination of self—suggestlon

phrases about relaxation and self-suggestion phrases for learning to

control consciousness, It is known that the process-of--autogenic



relaxation is only effective if the individual follows a disciplined

procedure of practice over a long period of time (Niccasio and Bootzin,

1974).

Jencks (1973) describes Schultz's Autoqenic;Tfaining procedure as

follows:

Exercises are practiced three times daily. During each
practice session the sequence of foxmulas and ending .the
hypnotic state is repeated three times. The standard
formulas are repeated only after the trainee is in his
training posture, has closed his eyes and, if desired, done
his preliminary relaxation. Each formula should:be repeated
4~7 times. Heaviness alone is practiced for at least one
week; then the -other five formulas are added at approxi=.
mately weekly intervals.

A minimum of six weeks should be allowed for 1eatﬁiﬁ§>£ﬁé‘?
six standard exercises. ‘ (

The Standard Formulas

1. Heaviness: "My right arm is comfortably heavy." If,
with practice, the feeling of heaviness in the right arm
is achieved regularly, becomes more pronounced, and ‘
generalizes to other limbs, the formula is extended to.
include the other limbs; "My left arm,.., both arms...,
my right leg, my left leg..., both leg..., arms and legs...'

2. Warmth: YMy right arm is comfortably warm,” The same
progressive procedure as with heaviness is vsed fer the
warnth formula. »

3. Heartbeat: “Heartbeat calm and regular,” or just passively
observing the heartbeat.

4, Respiration: '"Respiration regular -~ it breathes me,"
or passively observing the breathing rhythm,

‘5. Internal Warmth: "Solar plexus comfortably warm,"

6. Cooling of the Forechead: "Forehead pleasantly cool.”

After the standard formulas have been repeated 4=7 Cimes im —

the sequence given, the hypnotic state is ended ip‘a‘manner
similar to awakening after a deep sleep. For this the trainee
tells himself and acts out.

"Flex and stretch arms! 1Inhale or yawn deeply! Open eyes!"
(Jencks, 1973, p. 30-31). ‘



Summary
Stress and-stress related problems are increasing daily in our
American society. People are finding effective positive coping proce-

dures to use in combating stress., Biofeedback and relaxation training

stress, The use of EMG biofeedback supplemented by Jacobson's, or

Benson's, or autogenic relaxation has been shown to effectively help

people to counteract the effects of stress'(Gaarder,,lS?G)gE'g";;;"
Effective stress management is one of the five dimensions of
wellness (Ardell,; -1977), Having stress management.consciousn&Ss and

skills will take a person a 1oh§ way towards Hégh level wellnés$! ’3"




CHAPTER III

METHODS

The purpose of the research was to investigatewﬁhé%éffééﬁivenesswww

of Electromyographic (EMG) biofeedback/relaxation training in reducing

anxiety levels and developing more positive behavior éf'jﬁhidr’high

‘students toward stress management. This . chapter is divided:into1thé
‘following sections:

1. Subject Selection )
(\,

2. Experimental Design .and Procedures

3.. Instrumentation

.+ @ae Measurement of Muscle Tension

b. Stress Management Behavior Inventory

c. State-Trait Anxiety Inventorxy

4, Aaalysis of Data

5. Summaxry

Subject Selection

The sample for this research was 20 randomly selected students from .
a volunteer group of eighth grade students at La Crescent Junior-Senior
High School, La Crescent, Minnesota. The subjects were selected from

two physical education study halls. The subjects were randomly assigned

into experimental (N = 10) and control (N = I0} groups accqtuxug to

their physical education study hall. A letter of exp;anatiqn was sent

to parents and all subjects completed consent forms for huméﬂ‘subjects

(Appendix A-l and A~2). | 18
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Experimental Design and Procedures

Procedure. _All subjects were pretested on the first day of the

research using the State-Trait Anxiety Inventory (Spielberger, 1966) as

a test for anxiety and the Stress Management Behavior Inventory developed

for the research.

All subject's baseline readings of muscle tension were measured with

a Cyborg EMG J33 -and BL 900 Processor instrument (Cyborg, 1976),‘~

The subjects' muscle tension were pretested'betweenyfhé Secondjand

fifth day of the first week of the research,  Testiné was;dqnekin a room

darkened by subdued lighting with the subject rgsting in a comfortable
. N \ . :

chair. The frontalis muscle was used to measure muscle tension. The

baseline reading was recorded after the subject relaxed for 5 consecutive

minutes on his own. After the initial relaxation périod of 5 minutes, the
subject's tension level was recorded every minute for a period of 5

minutes using the BL 900 Processor (Cyborg, 1976). The mean score in

microvolts was used to determine subject's baseline EMG readings.

The subjects were pOSttested between the first and fifth days of

the fifth week of the study using the State~Trait Anxiety Inventory

(Spielberger, 1966) and the Stress Management Behaviox Inventory

developed for the research. Posttest resting EMG readings were also
conducted during this time frame.
Treatment. Experimental subjects were scheduled for one 50-minute

session per week and had to complete three training sessions to be included

in the studfyféhen, 1979), The first session consisted of introduction and

explanation of EMG biofeedback/relaxation training. The following protocol

suggested by Chen (1979) was read aloud to the subject while the subject read

K




silently:

The goal of EMG biofeedback training is to learn to relax your
forehead muscle. The machine to which you are connected

will feed back to you information regarding the amount of
tension in your forehead muscle. The feedback that you will -
receive will be in the form of an audio signal. ~The -audio
'signal will respond with a signal proportlonal to the tensxon
w1th1n your -forehead muscles. : : =

Feedback signal:

Audio tone: As tension increases the click rate will =
increase. .. Your goal will be to identify those -thoughts
and/or feelings that will slow the click rate. Try to avoid
those thoughts or feelings that speed up the click rate.

D6 no try too hard or worry about failure because these ,
responses will only make you more tense and thus defeat your
goal of deep relaxation. :

To learn the relationship between changes in muscle tension
and the feedback yvou will receive, do the following exercises
first: . N -

1. Raise eyebrowsS......e-ececeth@eiiecceese-oxelax.

2 FYOWNeeessssassoasssasasssssthen.iiceecsceesraelax,

3. Sqgueeze eyes shut.......s..thencccivnncece..xelax,

4, Clench’'your teethesceveese.thelleseeeveeoso.relax.

Puring the rest period it is suggested that you try to recall
. the feelings—and thoughts that were related to feedback

indicating a decrease in muscle tension.

The second training session consisted of 10 minutes of instruction

and practice using the first formula of Standard Autogenic Relaxation:‘

(Jencks, 1973) exercises, followed by 10 minutes of EMG biofeedback,training
by each of the subjects. The subjects were grouped together in pairs to aid

each other in the-requlation of the EMG instruments.

The third and fourth tralnlng session con51sted of the same protocol

"as the previous session,

The control group was given the exact same time span as the

el

experimental group; 50 minutes, There was no training'of biofeedback
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or relaxation given to the control group. Their time was spent'watchinq
three different movies-concerning nutrition, while being connected to
non-functioning EMG J33 instruments, -

The fifth session was used to collect posttest data using the State-

Trait Anxiety Inventory (Spielbergei, 1966) -as-a test for anxiety and the

Stress Management Behavior Inventory as a test for stress management.

Posttest resting EMG readings were also conducted during this session.

Instrumentation

N N 0

Measurement of Muscle Tension. Muscle tension of the frontalis

muscle was measured with a Cyborg BL 900 EMG biofeedback instrument.

(Cyborg, 1976). - The Cyborg BL 900 meets the requirements of -both physical

therapy and psychology/psychiatry (Cyborg, 1976). It measures EMG
activity in the range 0.7-1000 microvolts/second and is equipped with cup
sensors, The investigator recorded readings of feedback using a Cyborg BL 900

Processor, The subject's skin was prepared by cleaning it with alcohol. The

W

-skin was abraded and the sensors were placed in the midline of the forehead.

Approximately one-half inch of Redux Paste (Hewlett Packard) was placed on

the electrodes to insure conductivity.

Stress Management Behavior Inventory. Through the review of literature,

it was discovered that no stress management inventory existed that was
appropriate for the eighth-grade population. The goals of the research
demanded an instrument to measure stress management.behavior of eighth grade.

students. - Upon.receiving written permission (Appendix B-l and B-2) to

utilize the Beier Wellness Behavior Inventory, statements regarding stress
management were revised by the researcher. An inventory was constructed

consisting of 15 statements. The statements were revised based upon review
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15 statements. Jurxy selection was based upon the awareness of persons
known to be knowledgeable in the areas of stress management and inventory
development. . Jurors consisted of five faculty members from the Health

Education Department at the University of Wisconsin - La Crosse. of

those five jurors, one was serving as the stress control consultant to

the United States Ski Team, another had done previous researchwin stress

management, another was. the developer of the Beier Wellness Behavior

Inventory, another co-authored a text entitled, How To Relax:‘A'Wholistic

Approach, and the fifth from the Health Education Department‘wéé an
Ek\\ . -

expert in the area of inventory development.  The sixth juror-was the .

director of the biofeedback laboratory at the Counseling and ?esting

Center at the University of Wisconsin - La Crosse.
Initial contact requesting each individual's assistance in evaluation
of the inventorxy was made by mail. A cover letter included an explanation

of the study (Appendix C-1) and a copy of theWproposedminyentorymstate—‘

@

ments with an evaluation form also included (Appendix C-2). The evaluation
form, developed by<Cilmore {1974), enabled jurors to respond tc each of
the statements indicating a subject's behavior (positive or negative)

in regards to stress management. Space was provided for written comments

to the right of each statement: A numerical rating system of from
1 (not acceptable) to 5 (indispensable) was utilized to evaluate each

statement, Evaluation analysis consisted of calculation of the mean

score horizontally forx_each statement, _Inventory evaluation scoxe
results are found in Appendix C-3. Statements with a mean score of
3.0 or above were accepted for inclusion in the inv&ntory. Written

comments by jurors assisted the revision of statements and format of




the inventory. The completed Stress Management Behavior Inventory can

be found in Appendix D.
4Subjects selected from eighth grade students attending La Crescent

Junior—Senior High School were instructed to respond to each statement on

a three-point scale of participapion from "Always True";r“Usﬁélly True",

to "Never True". Statements were given a numerical -weight-as follows:

Always True. =.5; Usually True = 3; Never True = 1. Potal scqrefvaltes

were calculated by summing the values from each statéﬁentkresponse with -
75 being the highest possible score. v ~
y

Reliability of the inventory was determined by pfetesting‘a gréup

(N = 26) of eighth grade health stﬁdents~from Onaléska Junior ‘High

School, Onalaska, Wisconsin. Hoyt's Analysis of Variance was used to

calculate the reliability coefficient. Calculation resulted in a

reliability coefficient of .55171. As described in Boxg (1971, p. 359},

correlations ranging froﬁ”.35 to .65 are significant beyond the one

percent ievel, Correlations around .50 indicate crude group predictions
may be-achieved, - As the-anstrumentc is used more often, the reliability
coefficient should rise. Values for the statistical analysis are found

in Appendix E.

Staté~Trait'Anxiéty'iﬁééntory. The State-Trait Anxiety Inventory

(Spielberger, 1966) is comprised of separate self-report scales for.

measuring two distinct anxiety concepts: state anxiety,(A~State) and

measurement of anxiety in junior and senior high school students

(spiéelbergexr, 1970)., 'The STAI A~Trait scale consists of 20 statemente

that ask people to describe how £hey generally feel and the A-State scale
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consists of 20 statements that ask subjects to respond how they feel

at the time of administering the inventory (Appendix F).

Statistical Analysis of Data

Selection of Tests. Non~parametric statistical-tests were chosen

for analysis of data of the Stress Management DBehavior Inventory and

the State-~Trait Anxiety Inventory. Accb%ding to Blalock (1970L 3

We -would expect to find that non-parametric alternatives to

the difference-of-means test will ke most useful whenever
either of two conditions is met: (1) we cannot legitimately
use an interval data but ordering of scores is justified, or
(2) the sample is small and normality cannot be' assumed (p. 244).

The-level-of data collected is ordinal and-the study population

was relatively small (N = 20). Thus, the above criteria for use of

non-parametric statistics was met. In order to study the effectiveness
of EMG biofeedback/relaxation training on stress management and anxiety

reduction, the following test was made:

(1) /The Mann-Whitney U-test was used to. compare._the difference

E

between expéerimental and control group pretest scores on the Stress

Management Behavior Inventory.
(2) - The Mann~Whitney U~test was used to compare the differences

‘between experimental and control . group change scores on the Stress

Management Behavioxr Inventory.—

(3) The Mann-Whitney U-test was used to compare the differences
between experimental and control group pretest state anxiety‘scores using

the State-Trait Anxiety Inventory.

(4) The Mann~Whitney U-test was used to compare the differences

using the State-Trait Anxiety Inventory,




25

(5) The Mann-Whitney U~test was used to compare the differences

between experimental and control group pretest trait anxiety scores using

the State-Trait Anxiety Inventory.
. {6) The Mann-Whitney U-test was used to compare the differences
between the experimental and control group trait anxiety change‘scores ..

using the State-Trait Anxiety Inventory.

EMG biofeedback utilizes'intgrval data, so in order to study the

effectiveness of EMG biofeedbaqk/relaxation training on muscle relaxation,

the following test was made: N

(1) The t-test was used to comparé pretest baseline means on
EMG measurements between experimental and control groups.

(2) The t-test was used to compare change~scorewbaseiine ~~~~~ means-on.
EMG measuréments between experiﬁental and control groups.

All analyses were tested at the .05 level of signifi¢ance.

Summary ..

v

A Stress Management Behavior Inventory and State-Trait Anxiety

Invehtogz were used to measure changes in behavior after p;actice of a series
of relaxation trainihg. ‘Muscle tensiqn was measured prior to and after
training sessions. Experimental and control group subjects were selected from
eighth, graders attending La Cfeséent Junior~Senior High School, La Crescent,
Minnesota. A pretest-posttest design was utilized to assess effectiveness of

the biofeedback/relaxation program on stress management and anxiety.  The

S=management
and anxiety. A t-test was utilized to determine the significance in change

of muscle tension.




CHAPTER.-IV

RESULTS AND DISCUSSION

The research was conducted to investigate the effééti?eness of EMG

1 3
¢

biofeedback/relaxation training on muscle relaxation, stress management,

and--anxiety reduction: Differences between the experimental and control

groups in terms of muscle relaxation were tested using the t-test.

/, S
The Mann-Whitney U~test was used to compare differences in stress
management and anxiety reduction between experimental'ana'contrbl groups.

The results and discussion are presented in this chapter.,

Effectiveness of EMG biofeedback/relaxation training on stress manageﬁent
behavior. A

Pretest Stress Management. All subjects were pretested for stress

magggeﬁent behavior prior to6 the training phase of theé ¥eéséarch. Table 1
presénts'tha'pretést'ranking of the experimental and control group -

analyzed by -the Mann-Whitney U-test. These data were analyzed in an

¥

attempt to identify any significant difference betweenthe two groups

prior to testing, The results of the comparisons indicated-that there

were no significant differences (p<€.05) between the two groups.

Training Effect. To examine the training effect between the two

groups, a change score was calculated for each subject by subtracting

the posttest Stress Management Inventory scoféwfrathﬁé“§fété§f%stfess“

Management Inventory score. Table 2 presents the change score ranking of

2

the experimental and control group analyzed by the Mann-Whitney U-test.

26




Table 1

Results of Comparison of Pretest e
Stress. Management Behavior by Mann=Whitney U-test.

?_g <
=

Experimental Rank Control
53 4.5 51 7.0
47 11.5 49 £ 9,5
47 : g 11.5 53 4.5
37 i8.0 43 14.0
40 16.0 51 7.0
51 ~.7.0 57 o Zehe
41 15.0 39 17.0.
- 61 . 1.0 57 25
.4 9.5 )45 13.0
Ny = 9 < Ryl= 94.0 B N2 =9 ~R2“=e77.0
U = 32
Crit U € 17
‘Table 2
Results of Comparisoh of ChangeScore VvValues-of——
Stress Management Behavior by Mann-Whitney U-test.
éxperimental Rank Control Rank
0 12.5 12 1.0
8 5.5 4 7.5
10 2,5 0 12,5
9 4,0 - 6 17.5
- 6 17.5 2 9.5
2 9.5 4 7.5
0 12.5 - 4 16.0
0 1245 16 2.5
N1 = 9 Rl = 82,0 N2 = 9 :,RZ = 89,0
U 37

17

Q
N
e

rf

a

N U
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These data were analyzed in an attempt to identify. any significant

‘difference between the two groups after the training. The results of

the comparisons indicated that there was no signifiéant difference

(p<.05) between the two groups.

Effectiveness of EMG biofeedback/relaxation training on state anxiety.

Pretest State Anxiety. All subjects were pretestedqur“tate‘

anxiety prior to the training phase of the study using the State-Trait

Anxiety Inventory. Table 3 presents the pretest rankingéfdfﬁtﬁéf:'”;"

experimental and control group analyzed by the Mann-Whitney U-test. These
data were analyzed in an attempt to identify any significant difference

between the two groups prior to-testing. The results of-the comgarisons

indicated that there were no significant differencesv(p(.OS),betwgén

the two groups.

Table 3

y ' Comparison of Pretest
State Anxiety-by Mann-Whitney U-test.

Control Rank

Experimental Rank
38 7.5 a7 1840
28 4.0 42 13.0
39 10,0 44 14,0
53 18.0 40 11,5
51 17.0 34 5.0
40 11.5 25 , 1.0
48 16,0 38 Y
27 350 38 F5
38 7.5 26 2.0

Nl = 9 Rl = 94.5 N2 = 9 R2 = 76.5

U 31.5

@]
2]
[N
o+
(o}
N T

17
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Training Effect.. To examine the training effect between the two

groups, a change score was calculated for each subject by subtracting

to posttest state anxiety score from the prete5t s£a£e‘ahxiety score

on the State-Trait Anxiety Inventory (Spielberger, 1966). Table 4

presents the change score of the experimental and control group analyzed

by the Mann-Whitney U-test. These data were analyzed in an attempt to

identify any significant difference between the twO'groups*éfterﬁtraining._

The results of the comparisons indicated that there was hcfsigﬁificant'"

difference (p<¢.05) betweenﬂthe two groups.

Table 4

Comparison of Change Score Values of

State Anxiety by Mann-Whitney U-test

Experimental  Rank Control Rank
0 13.0 ~14 2.0

5 - 17.0 ~-13 3.5
-7 6.5 -5 9.0
-7 6.5 - 2 12.0
-3 11.0 2 15.0
13 18.0 -4 10.0
-19 1.0 -6 8.0

3 16.0 -10 5,0
-13 3.5 1 14.0
N, =9 R, = 92,5 N, =9 R, = 78.5
U = 33.5

ih

Crit U 17
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Effectiveness of EMG biofeedback/relaxation training on trait anxiety.

Pretest Trait Anxiety. All subjects were pretésted for'trait

anxiety prior to the training phase of the research using the State-

)

Trait Anxiety Inventory (Spielberger, 1966)., Table 5 presents the

prétest scores of the experimental and control group-analyzed by the
Mann-Whitney U-test. These data were analyzed in an attempt to-identify

2

any significaﬁt difference between the two groups prior tO'testing;,~The

J

results of the comparisons indicated that there were no significant

differences (p<.05) bet%een the two groups.

Table 5

Comparison of Pretest
Trait Anxiety by Mann~Whitney U-test

Experimental Rank Control Rank
46 12.5 36 4.5
40 7.5 50 15.5
38 6.0 46 12.5
52 18,0 43 7.5
47 14.0 40 7.5
50 15.5 31 1.0

: 42 9.5 51 17,0
34 3.0 33 2.0
42 9.5 36 A2

Ny =9 Rl = 95,5 N2 = 9 R2 = 75,5

U = 30,5

Crit U € 17

Training Effect, To examine the training effect between the two

groups, a change score was calculated for each subject by subtracting the
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posttest trait anxiety score from the pretest-trait anxiety-score on

the State-Trait Anxiety Inventory (Spielberger, 1966). Table 6 presents B

the change score of thé experimental and control group aﬁalyzed by the

Mann-Whitney U-test. These data were analyzed in an attempt to identify

any significant differences between the two groups after the training.

The results of the comparisons indicated that there~was,no significant

difference (p<.05) between the two groups.

N
A

Table 6

Comparison of Change Score Values of
‘ Trait’Anxiety by Mann-Whitney U~test

Experimental : Rank Control Rank
- 3 11,5 -6 7.5
-~ 3 11.5 - 6 1.5
- 3 11.5 -12 1.0
-6 7.5 -10 2.0
-2 ) 14,0 2 160
1 ¥ 15.0 -8 3.0
- 3 11.5 -7 4.5
4 18,0 3 17.0
Nl = 9 Rl = 105.0 N, = 9 R.2 = 66,0
U = 21
Crit U = 17

. Effectiveness of EMG biofeedback/relaxation training on muscle relaxation

Pretest Resting EMG Levels. All subjects were pretested for baseline

EMG levels prior to the training phase of the research. Table 7 presents
the t-test comparing the resting EMG levels of the experimental and control
groups. The t-value indicated there was no significant difference between

the two groups,
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Table 7

Results of Comparison of Resting EMG Readings For
Experimental and Control Groups by t-test

Group ; ; Mean. . - 8.,D:
Experimental o i 3.35 . _ - ;fldzg77e,
Control | i ¥ 2,51 3 e R e '889

S , . z .
Difference Iy : ; o= 84

*
t = 1.746 (one tail test, not significant at the .05 level)

Training Effect. .To examlne the. traln1ng~effectmbe;meenethe two

groups, a change score value was calculated for each subject by ‘subtracting
the posttest resting EMG level from the pretest resting EMG level. The data

in Table 8 1nd1cated that the t-value was not significant encugh to reject

the nullehypothe51s at the .05 level.
Table 8

. Results of Comparison of Change Score Resting EMG Readings
for Experimental and Control Groups by t-—test

Group ' Mean | ,_e_ S.D.

Experimental ~ 0.66 .. 1,993

Control | -~ 0.14 e S 690
*

Difference ‘ - 0.8254

N .
t = 1,746 (one tail test, not significant at the .05 level)
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Discussion

The present study sought to-determine wheﬁher EMG biofegdback/” ,
relaxation training can be an effective method of muscle relaxation,
stress management, and anxiety reduction in juniorvhighkstudents. The
results indi;ated that there was. a reduction ih”ﬁuséiéfﬁéﬁsibn%féf”éubjects
in the experimentél group, but the\difference was not sigﬁificant. This
may be due to the short treatment time interval. The resear§h desigﬁ
called for the experimental group td%ﬁndergo autogenicgrelaxaﬁianéndmEMG
biofeedback for a total of 50 minuteé/week for three weeks. TheSé ma§'no£
have been long enough to have a significant muséle relaxa;ion effect.

Prager-Decker and Decker (1980) have shown a signifigant’reduction in

" muscle by giving a longer treatment at three times/week for a pericd of =

six weeks.

Subjects in the experimental group were relatively relaxed (low

EMG readings) .at the pretest, thus even though there was only an average

of .66 mv/sec. decrease, it may have indicated some success in controlling

nuscle tension.

A second purpose of this research was to see if EMG biofeedback/

" relaxation training would affect stress management behavior of junior
high school students. The data-showed that the experimental group was

able to increase their stress management behavior as a group, but the

éhange was not significant. It was felt that if further studies were

.

conducted on_this population,

"and overall length of training, to include allsix formulas of Schultz's

Autogenic Relaxation (Jencks, 1973). Further research could determine

. whether levels. of relaxation, coupled with the EMG biofeedback training
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could possibly create significant changes in stress management behavior.
The third purpoce of this research was to see if EMG biofeedback/
relaxation training created any significant difference in anxiety reduction

between experimental and control groups., The data for pretest and change

scores of anxiety show that the control group had lower levels of anxiety,

but not significant enough to show a statistical difference. The experimental

group may have had anxiety created due to the use of the ihstruments an&

for being included in the research., It was felt that overall anxiety may

have been reduced by having more training sessions over a longer period
of time, " Anxiety is often raised by being'unfamilar'Withmanything new.

The inclusion of students in the research may have raised their anxiety and

without having frequent training sessions, they would have little time

to learnJand master techniques to aid in their anxiety reduction.
The control group subjects within the study spent equal time
viewing-three-films concerning hutrition;wwhilewattachedwtomnon-functioning
: EMG biofeedback instruments. vThis procedure may have caused an uninten-
tional effect on expectations of subjects in the control group. Indeed,
the results of the study also showed the control group decreased muscle

tension, increased stress management and decreased anxiety. These changes

may have indicated the placebo effect is existing in the group, or it
could indicate that relaxation can occur if you are not actively trying to

create it! In addition, the social interactions between the experimental

ntrol.group. to learn

and control-groups-may-have enabled-subj

how to decrease muscle tension and anxiety, and enhance their stress

management behavior.
“ A third "no contact" control group at a different location may
have controlled for those compounding effects; however, this factor is yet

to be examined.




CHAPTER V

SUMMARY ,» CONCLUSIONS, AND. RECOMMENDATIONS

It was the purpose of this research to assess the effectiveness

of electromyographic (EMG) biofeedback/relaxation trainingréﬁ[the stress

management and anxiety réductioy of eighth grade students,’ Aﬁ'inventory,;

the Stress Management Inventor?, was developed for the study. Three null

hypothesés were-proposed-for-investigation-of the research. 3

The Stress Management Inventory was developed by the reéearcher and

juried by six professionals knowledgeable_on the topic of stress and

inventory development. A total of 20 subjects were used in the study,
An equal number of subjects (10) participated in the experimental and the
control groups. Only nine student's results were used in both the experimen-

tal and control groups, due to student withdrawal from the research.

- The populations of the experimental and control group were matched

according to grade level. The Stress Management Inventory and the

§State~Trait Anxigty Inventory (Spielberger, 1966) were used as
instrumentation for measuring stress and anxiety in theﬁresea;éhg The
Cyborg BL 900 (Cyborg, 1976) was used as instrumentation for determining
- muscle @ension in the research. The experimental design consisted of

the administration of two inventories and the measurement of muscle

tension of all-subjeqtswpf the research, Subjects were randoﬁly

selected from a group of eighth grade volunteers from La Crescent

Junior—-Senior High School, La Crescent, Minnesota. The-two_ inventories
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were administered as pretests and posttests. A three week interval

occurred between pretesting and posttesting. During that time, the

treatments of a EMG

experimental group received three 50-minute
biofeedback/autogenic relaxation program, Thefcontroligroup followed the

same time frame as the experimental group, viewing three films concerning

nutrition duringythe time span between pre and posttesting. .
Three statistical procedures were used: Hoyt's AnalyéiSTof“ i

Variance, the Mahﬁ#Whitney U=test, and the t~test.k The level ofk 

statistical significance established for rejection of thefnull~hypotheses

was p{. 05.

Pindings

Three null hypotheses were proposed for the research,

Null Hypothesis #1

There is no significant-difference in the decrease of

muscle tension between those subjects who receive EMG

biofeedback/relaxation training and those subijects who
do not receive training.

‘

The null hypothesis was not rejected because the results of the

.

study indicated there was no significant difference in decrease of
muscle tension between the.experimental and control groups.

Null Hypothesis  #2

~ There is no significant difference between anxiety levels
~ of those who receive EMG biofeedback/relaxation training
and those subjects who do not receive training.

The null hypothesis was not rejected because the results of the

study indicated there was no significant difference in decrease of

anxiety levels between the experimental and control gf&ﬁéé;at the .05

level of significance.
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Null Hypothesis #3

There is no 51gn1flcant difference in the behav10r of
junior high students toward stress management between ‘those
subjects who receive EMG blofeedback/relaxatlon tralnlng
and those who-do. not receive training. -

The null hypothesis was not rejected because the resu

the study indicated there was no significant difference in increase

of streés management-levels at the .05 level of significance.

o

Conclusions . ‘>

Based upon the findings of the research, the following conclﬁsions

were drawn:

1, = The EMG.biofeedback/relaxation training program was able to

enhance the.stress. management behavior among a group of eighth grade

students at La Crescent Junior-Senior High School, La Crescent, Minnesota,
however, the enhancement was not statistically significant.

2. The EMG biofeedback/relaxation training.program was able to

decrease the anxiety levels among a group of eighth grade students at

La Crescent’Junior—Senior High School, La Crescent, Minnesota, but the

decrease did not reach statistical significance.

3. The EMG biofeedback/relaxaﬁion training program was able to
'éécrease muscle'ténsion”in“a'group~of eighth grade students at La Crescent
anior—Senior'High School, La Crescent, Minnesota, but the decrease did

not reach statistical significance.

Recommendations for Further Research

Based upon the findings and conclusions of this research,'the

following recommendations have been made:
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1. The treatment sessions could be increased from once/week to
three times/week and the treatment time interval COuld be increased from

three weeks to six weeks.

2. With the increased frequency and time interval of. treatment,

the ‘relaxation exeréises could be extended to include all sik formulas

&

of Schultz's Autogenic Relaxation.

‘. 3, The time of the year may have affected the outcome of the

study, so the research could~beW§urther extended to include résearch of

this population at different time intervals throughout the school year.

4. The experimental group could have been required»té practice

rélaxation outside the school setting and keep a journal of frequency

and duration of each practice, as well as how they felt before and

after the relaxation activity,

5. Add a third. totally controlled group that could have not had

any'interaction with the experimental or control group.
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APPENDIX A~

. Dear Parent/Guardian,

I am a graduate student at the University ‘of Wisconsin = La Crosse
completing my Masters Degree in Health Education. - At the present
time I am working on my thesis which is, "Reducxng Stress and Anxiety
Through Biofeedback/Relaxation Training Using Eighth Grade Students",
In order to see if biofeedback and relaxation training can be success-
fully utilized in helping students overcome stress and anx1ety,_1t
will be necessary to.test.randomly selected studentq

My study has been appdeed by the La Crescent School,Adminiétration
and they have given consent to students participating in my study. .

The study involves taking two tests; one test concerning-stress
and the other concerning anxiety. The students will also be given
relaxation techniques to use with biofeedback instruments. Students
will be selected from study halls and not taken out of classes.

Your willingness for your child's participation and involvement
in ny study will add to the information necessary to complete ny
project. Your signature, on the attached form, would be greatly appre-
-ciated.

, Thank you,

Darrel Lang
. ; B UW ~ La Crosse
Graduate Student
#223 1370 Lancer Village
La Crescent, Minnesota - 55947
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APPENDIX ‘A=2

"Informed Consent"

I understand that the purpose of this study is to learn more
about ‘reducing stress and anxiety through blofeedback/relaxatlon
training using eighth grade students.,

I confirm)that my child's participation as a subject is entirely
voluntary. MNo coercion of any kind has been used to obtain my.
cooperation, " G

r

I have been informed of the procedures that will be used. in the
study and understand what will be required of my child as- alsubject.

I understand that my chlld's responses, written or recorded,
will remain completely anonymous.

I wish to give my consent for : - ) o,
(Child's Name)- o

to serve as a subject in this study.

- Signed

Parent/Guardian

"Please. return this form to Mr, Blatti by February'lS 1980,
Your prompt response is—appreciated.




“APPENDIX B

B~1 INVENTORY PERMISSION CORRESPONDENCE

B~2 INVENTORY PERMISSION RESPONSE
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APPENDIX B-1

January 22, 1980

Ms. Barbara J. Beier
Health Education Department
University of Wisconsin - La Crosse

La Crosse, Wisconsin 54601

!

Dear Ms. Beier:

I am a graduate student at the University of Wisconsin - .
La Crosse in the area of Health Education, I am presently involved
in research for my Masters Degree thesis., In my research I am-
attempting to assess stress management behavior among-eighth grade
students. ' e ~

Bs part of my study I have found it necessary to develop an
inventory which will enable me to measure behavior characteristics of
stress management, In my research I noted your Wellness Invento:y g
and the section that dealt with stresswmanagementvmmlmwould_likevtqw”
ask your permission to use that section for the development-of an
inventory that will be suitable for my population that I am studying.

I woﬁld very much’ appreciate your approval.

Thank you for your time and consideration.

Sincerely,

Darrel Lang
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APPENDIX B=2

University of Wisconsin - La Crosse

Heailth Education D@mﬂm@m 203 Mitchsi Hal - 608/785-8162
La Crosse, Wisconsin 54601 —

January 31, 1980

Mr. Darrel Lang
Health Education Department
University of Wisconsin - La Crosse

Dear Darrels:

Please consider this written permission to utilize the stress management
section of the Wellness Inventory I developed.

If I can be of further assistance ih:the development of your inventory to
measure behavior characteristics of stress management, please contact me.

Best to you in your research. I would be interested in seeing yourfresults.
Sincerely,

gﬁis’aﬁ%&c@ ]g Sl

Barbara Beier

An Atfirmative Action Equal Opportunity Employer
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C-1 COVER LETTER TO JURORS

C~2 "INVENTORY RATING SCALE

C~3  INVENTORY EVALUATION SUMMARY
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BRPPENDIX C~1

January 12,1980

\ Dr. John D. Curtis
‘ Department of Health Education
University. of Wisconsin - La Crosse

La Crosse, Wisconsin: 54601

o Ee SR
J i

Deax Dr. Curtis:

I am a graduate student at the University of Wisconsin = La Crosse

completing my Masters Degree in Health Education. At the present time
I am working on my thesis which is, "Reducing Stress and Anxiety .
Through Biofeedback/Relaxation Training Using Eighth Grade Students."
In order to see if stress management can adequately be measured,~
1nventory has to be developed and validated.

Enclosed is a copy of my stress management inventory and evaluation
procedures for that inventory. Would you please evaluate the inventory

and send the evaluation back to me by way of the self—addressed/stamned;

envelope.

I appreciate the time and effort you have given me in -the evaluation
of this inventory. :

Thank you for your time and consideration.

Sincerely,

Darrel Lang
#223 1370 Lancer Village
La Crescent, MN 55947
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APPENDIX C-2

INVENTORY RATING SCALEl

Directions: Enclosed is a list of statements regarding stress
managenent. behavior. Please read each gtatement and uge the scale

to the right to indicate its acceptability, based upon the degree

to which the statement will reveal a subject's behavior: (positive or
negative) in regards to stress manadgement. (Subjects respondlnq to
the 1nventory will be indicating their participation, or non-partici-
pation in the statement of stress management.) In this manner vou
will be judging the curricular validity of these behavior statements
‘with respect to stress management. The inventory has been developed
for use with eighth grade students. : S

The scale values are defined as follows:

1. 'NOT ACCEPTABLE: The item has no value as a statement for
measuring the subject's stress management. behavior.

2,--SOMEWHAT ACCEPTABLE: The item has some value as a statement
for measuring the subject's stress management behavior.

3. ACCEPTABLE: The statement is valuable as a statement for
measuring the subject's stress management behavior.

4—~VERY ACCEPTABLE: The item is very”vaiuablemaswawstatement
for measuring the subject'’s stress management behavior.

5. INDISPENSABLE: The item is absolutely necessary as a
—statement for measurlnq the subject's stress management
behavior.

1 The scale was developed by Dr. Gary Gilmore for use in his doctoral

dissertation, The Development, Implementation, and Evaluatison of a
~Family Health Education Program Incorporating the Concept of Prevention,
- The University of Tennessee, June 1974,
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NOT SOMEWHAT VERY .
ACCEPTABLE ACCEPTABLE ACCEPTABLE -ACCEPTABLE T INDISPENSABLE
1 2 3 sl 5
Please S
Circle Only-One-: ... Comment

STRESS MANAGEMENT

10,

11,

At bedtime, I fall asleep easily. 1 2 3 4 5

I get 6~8B hoﬁrs sleep every night. 12 34 5

If I wake up in the middle of
the night, it's not difficult for me ;
+to fall asleep again. - 1 2 3 4 5

I bite my fingernails, ox tap nmy
foot, or start to perspire when I have
pressure placed on ne. 1 2 3 4 5

"I take 15 or 20 minutes a day for
cmyself to do whatever I -want. 12 3 4.5

Rather than worrying about
something I can't solwve
immediately, I go ask for help. 1 2 3 4 5

I don't worry about exams when
I am well prepared. » 172 3 4.5

I cbnsciously take time each
day to relax. 1 2 3 45

I seldom feel tired (except
after strenuous physical activity). 1 2 3 4 5

I know that extreme pressure oOX

tension plays a role in.causing

heart attacks, and I am trying to

léarn some specific relaxation skills

"to contxol my problems. 12 3 4 5

' able to control my problems. 1 2 3 45




NOT SOMEWHAT CVERY- -
ACCEPTABLE —ACCEPTABLE — ACCEPTABLE — ACCEPTABLE —INDISPENSABLE
‘ 1 , 2 4 o 5"

Pl ease
Circle Only One " Comment

12,

7

I am able to recognize and
control -some-unwanted pressure
in'my-life; such as the way I

13.

look, or if I'm being accepted
by my friends.

I know how much pressure I can
manage and do something to
control that pressure.

Lol

1 2 3 4 5

2 34

S 1 I
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APPENDIX C=3

Inventory Statements and Evaluation Score Results

“~Rating by Jurors
STRESS MANAGEMENT Mean
A B CDETF Score
‘1. At bedﬁime,vl fall asleep easily. 4 5 4: 4 3 4 4.0
2. I get 6-8 hours sleep every night. 453434 3.8
3. If I wake up in the middle of the night,
it's not difficult for me to fall asleep
again, 4 5 4 °4 2 4. 3.8
4, I bite my fingernails, ér‘tap ny foot,
or start to perspire when I have . s _
pressure placed on me. 3.5 .5 :3°-3 .3 3.7
5., T take 15 or 20 minutes a day for myself S
' - to do whatever I want, ' 4543 —4—4—4,0
6. Rather than worrying about something X
can't solve immediately, I do ask for help. 4 5 4 3.2 3 3.5
7. I don't worry about exams when I am well
' prepared. 4 4 4 3 4 3 3.7
8. i,éonsciously take time each day to relax. 4 5 5 3 45 4.3
9. I get tired during the day (except after
"'strenuous physical activity). 3 5 4 2 3.4 3.5
10. I know that extreme pressure or tension
plays a role in causing heart attacks,
and I am trying to learn some specific
relaxation skills to control my problems. 4 5 5 474004 4,3
11. .I am happy with my life when I am able
to control my problems. 3 5 4:3 35 3.8
12. ° I am able to recognize and control some
_unwanted pressure in my life; such as the
way I look, or if I'm being accepted by
ny friends. , 4 5 3 3 4 4 3.8
1;}_ I know how much pressure I can manage
*“and do something to control that pressure. 4 5 4 4 4,2
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Rating by -Jurors

Mean
Score

E

al

ol

- ml

&l

I eat more than I should when under

pressure,

14,

3.3

I lose coﬂéiol, when I get mad.

3.5

3 5425 2

15,
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APPENDIX D

REVISED

STRESS MANAGEMENT BEHAVIOR INVENTORY =

23




Directions:

APPENDIX Do

STRESS MANAGEMENT BEHAVIOR iNVENTORY

best answers the statement for you.

Read the statement and place an X" under the column which

Never Usually BAlways

At bedtime, I fall asleep easily.

I get 6~8 hours sleep every night.

1o,

11,

12,

13,

14,

Lo If.I wake up-in.the middle of the night,

it's not difficult for me to. fall asleep
again.

I bite my fingernails, or tap my foot,

.‘or start to perspire when I cannot
““handle pressure.

I take 15 or 20 nimites-a day for
nyself to do whatever I want.

' Rather than worrying about something

I can't solve immediately, I go ask

_for help.

I don't worry about exams when I am

‘well prepared.

I ebnsciously take time each day to relax.

I get-tired durlng the day (Except after
strenuous physzcal actLVLty).

1 know that extreme pressure or tension plays
a role in causing heart attacks, and I am
tryving to learn some specific relaxation
skills to control that pressure.

I am happy with my life when I am able to
control my problems,

I recognize and know how to handle things

P SE e T

I know how much pressure 1 can manage and
do something to control that pressure.

I eat more than I should when under

- pressure.

15,

I lose control, when I get mad.
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APPENDIX E

Statistical Procedures and Results of
Hoyt's Analysis-of Variance

No. of persons N.= 26
No. of test items : K =15

N
K

LI

% 1. Sum of squares between people = 76.92308

2. Sum of squares between items = 113.49744

3. Total sum of squares = 673,18974

4, Residual sum total sum sum of squares sum of squares

of--squares = of squares™ between people * petween items
482,76923 = 673,18974 - (76;92308 + 113.49744)
5. 'Mean square = sum of squares between people
: : between people ' N-1

3,07692 = 76.92308
25

6. Residual méan square = residual sum of squares
' (N=-1) (R~-1)

T1.3794 = 482.76923

(25) (14)
7. Hoyt's Analysis of Variance applied
mean square _ residual mean
Hoyt's Analysis of _ between people square
Variance Reliability mean ‘square between people

55171 = 3,07692 - 1.37934
3.07692 .
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APPENDIX F

State~Trait Anx1ety Inventcry
Form X=-1 :

gigections:' Read each statement and then check the appropriate response
. to indicate how vou feel right now, that is, at this moment., There are

‘no right or wrong answers. Do not spend too much time on any one

statement but-give the answer which seems to describe-your: —present.
feelings best. : :

Not

Very
Much So

At All -Somewhat Moderately So

l, I feel calm,

2, I feel secure.

3. I am tense.,

4, I am regretful.

5. ‘I;feelvat ease.

6. I feel upset.

7. 1 am presently worrying over

possible misfortunes.

8. I feel rested.

9, - I feel anxious,.

10, T feel comfortable,

11, I feel selfwconfident.

12. I feel nexvous.

13, I am jittery.

14,  1 feel "high struhg®.

15. I am relaxed,

16, I feel content.

17, ° I am worried,

18, I feel over~excited and
"rattled". :

19, 1 feei joyful.

20, I feel pleasant.




APPENDIX F

State-Trait Anxiety Inventory
Form X-2 :

Directions: Read each statement and then check the appropriate response
to indicate how you generally feel. There are no right or wrong
answers. Do not spend too much time on any-one-statement but give the
answer which seems to describe how you generally feel.

‘

‘Not : Very

At All  Somewhat Mcderatelv So  Much So

21, . I feel pleasant.

224.T . tire guickly.

23, I feel like crying.

24, I wish I could be as happy as
. others seem to be.

25. I am losing out on things
because I can't make up my mind
soon enough.

26, I feel rested,

27. I am “"calm, cool, and "collected".

128; I feel that difficulties are
" piling up so that I cannot
overcome them,

29, QI WOrry too much over something
that really doesn't matter.

‘30. I am happv.

.31, I am inclined to take things hard.

‘32, T lack self-confidence.

33, I feel secure,

.34, Intry to avoid facing a crisis.
-or difficulty.

35,71 -feel blue.

. 36, I‘am content.




37.
38,

39,

40,

Not- - :
At All ‘Somewhat

Moderately So  Mu

Very
ch So

Some unimportant thought runs
thr¥ough my mind and bothers me.

I take disappointments so keenly

I can't put them out of my mind.
I am a steady person.

I get in a state of tension or
turmoil as“I ‘think over my

recent concerns and interests.




