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ABSTRACT
The biofeedback movement has contributed much to the
development of a new concept of personal health.

Self

regulation of private biological events has enabled indi
viduals to play an important and active role in their re
covery from physical or psychological illness.

Recent

writers in both medicine and psychology have begun to assess
the effectiveness of this new holistic approach to the
treatment of asthma.
Biofeedback training has been cited in the litera
ture as being effective in the control of tension and
migraine headaches, further its effectiveness as a relaxa
tion technique is generally accepted.

These new research

findings give promise that people with asthma may benefit
from this procedure.

Specifically a study was designed to

investigate the effectiveness of EMG biofeedback training on
selected physiological and personality variables in adults
with asthma.

The dependent variables included frontalis EMG

mean microvolt levels, pulmonary function testing (forced
vital capacity, forced expiratory volume in one second, and
the percentage of FEV^/FVC), arterial blood pressure, recent
life stress testing, and a personality survey.
The study was based on a pretest/posttest control
group design.

The population consisted of adult asthma

x

xi
patients attending a Foundation sponsored asthma and allergy
clinic.

Twenty-two subjects were randomly assigned to an

experimental and control group.

Data were collected on 18

subjects.

Each subject completed 17 biofeedback training

sessions.

Pretesting and posttesting took place for both

the schedule of recent experiences and the Taylor-Johnson
Temperament Analysis.

Two sessions of base line were done

on the EMG levels, pulmonary function testing, and arterial
blood pressure.

During the treatment phase, an individual

in the Experimental Group would receive the following:

(1)

blood pressure measurement; (2) pulmonary function testing;
and (3) a twenty-minute biofeedback training session, which
included both auditory and visual signals indicating the
change in frontalis EMG level.

Following this treatment

blood pressure and pulmonary function were again tested.
The Control Group received all the same procedures except
they were instructed to relax and did not receive the
auditory or visual information feedback from the biofeedback
equipment.
Nineteen research hypotheses were formulated and
data on 19 variables were analyzed.

Significant differences

resulted in two of the 19 hypotheses at better than .10
level of confidence.

The groups differed on EMG frontalis

microvolt levels, and the 0-6 month subscore on the Schedule
of Recent Experiences.

It was concluded that the basic concept of EMG
biofeedback can be used with adult asthmatic patients.
Generally, the study indicated that adult asthma patients
can lower their frontalis EMG level.

This provides future

researchers with a new investigatory technique that may
prove useful in asthma research.

CHAPTER 1
THE PROBLEM
Introduction
The study of bronchial asthma by the social
scientist is receiving new attention.

Recent advances in

understanding the impact of emotional and stress factors on
this disease process have encouraged a wide range of re
search (Kahn, Staerk, and Bonk, 1974; Feldman, 1976; Selye,
1974, 1976; Purcell, in Costello, 1970).
The psychological and physiological study of asthma
has been obstructed by inadequate measurement techniques
(Greenfield and Sternbach, 1972).

This difficulty can be

best understood by reviewing a definition of asthma.
Bronchial asthma is defined as an increased responsiveness
of the trachea, major bronchi, and peripheral bronchioles
to various stimuli.

These :stimuli can include hereditary

factors; foreign particles in the respiratory tract, i.e.,
dust, pollens, fumes; or it may be of psychosomatic origin,
i.e., emotions or unusual stress situations.

In many cases

of asthma, the antecedents to an attack are of mixed origin
(Weiss, 1975; Weiss and Segal, 1976; McGovern and Knight,
1967).

The classic asthma attack can be identified by

observing the smooth bronchial muscles contracting and
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severely narrowing the airways.

A person in such condition

has a very difficult time breathing (Weiss, 1975; Dudley, 1969;
Bates, Macklem, and Christie,1971). The immediate results of
this situation are quite profound and extensive.
features of an attack are:

Common

acute respiratory distress,

dyspnea, cyanosis, increased use of accessory chest muscles,
tachycardia, apprehension, fear of death, and acute anxiety
(Weiss, 1975; Weiss and Segal, 1976; Dudley, 1969). Acute
situations require immediate medical attention.

It has been

shown that such dramatic occurrences have had an impact upon
the behavior and life style of asthmatic patients (Dudley,
1969; McGovern and Knight, 1967; Hirt, 1965; Purcell, in
Costello, 1970; Alexander, French, and Pollack, 1968; Bandura,
1971).

Most patients with asthma find it necessary to alter

their home living environment.

They must rid themselves of

pets, install air filters and costly air conditioning.

If

patients plan to visit friends, they will call ahead to in
quire whether the family has pets. If this is the case, many
asthma patients will decline the invitation rather than risk
a possible attack (McGovern and Knight, 1967; Hirt, 1965;
Kinsman et al., 1973; Kinsman et al,, 1974).
Previous researchers have shown that the respira
tory tract is quite susceptible to learning (Bandura, 1971;
Dekker, Pelser, and Groen, 1957; Dudley, 1969; Weiss and
Segal, 1976).

Stimulus control of physiological and

emotional responsiveness has been a recent focus of

3
behavior therapists.

Behavioral self-control or self-

management theories have demonstrated effectiveness in
altering smoking behavior, study habits, eating disorders,
and anxiety (Williams and Long, 1975; Mahoney and Thoresen,
1974).

These theoretical issues are now being researched in

medicine.

The National Institutes of Health has recently

begun to request research proposals by social scientists to
assess self-management theory in a wide range of diseases:
asthma, hypertension, childhood diabetes, and chronic
obstructive lung diseases.

The anticipated result is to

reduce the need for medical personnel in routine situations
and to prevent them from becoming emergencies.

A patient

with asthma may be able to control the severity and fre
quency of his attacks and reduce his dependency on emergency
medical facilities.
This project researched the possible effects of bio
feedback training to minimize the severity of such attacks
and to increase the responsiveness of the smooth bronchial
muscles to a voluntary relaxation program.

Such training

would assist an asthmatic patient to maintain control of
his respiratory system.

If a patient learned this self-

control relaxation process and effectively used it to
minimize the impact of asthma attacks, the patient would be
less vulnerable to external stimulus controls.

This would

afford the asthmatic patient a greater flexibility in
choosing a life style and living environment.

/
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Statement of the Problem
This study was designed to examine the use of
electromyographic biofeedback training techniques with
adult asthmatic patients in a community hospital.

The

effects of this training will be evaluated on instruments
measuring selected personality variables, recent life
stress, pulmonary function tests, EMG frontalis microvolt
levels, and arterial blood pressure.
Research Questions
This study is designed to obtain information which
will answer the following questions:
1.

Do adult asthma patients in the experimental group
differ in mean frontalis EMG microvolt levels from
those patients in the control group?

2.

Do adult asthma patients in the experimental group
differ in arterial blood pressure from those
patients in the control group?

3.

Do adult asthma patients in the experimental group
differ in selected pulmonary function tests, i.e.,
forced vital capacity, FVC; forced expiratory
volume in 1 second, FEV^; and the percentage of
FEV^/FVC, from those patients in the control group?

4.

Do adult asthma patients in the experimental group
differ in life stress units from the patients in
the control group?

5
5.

Do adult asthma patients in the experimental group
differ in selected personality variables from
patients in the control group?
Hypotheses
The following general hypotheses were tested in this

s tudy:
1.

Adult asthma patients in the experimental group will
have the same mean frontalis EMG microvolt levels
as do the patients in the control group.

2.

Adult asthma patients in the experimental group will
have the same arterial blood pressure as do the
patients in the control group.

3.

Adult asthma patients in the experimental group will
have the same pulmonary function as do the patients
in the control group.

4.

Adult asthma patients in the experimental group will
have the same life stress unit score as do patients
in the control group.

5.

Adult asthma patients in the experimental group will
have the same scores on selected personality
variables as do the patients in the control group.
Rationale for the Study
A review of the literature indicates little in

vestigation into the use of biofeedback training with the
adult asthma patient.

Most of this research has been
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completed with asthmatic children in a residential treatment
setting or summer camp environment.

Tiep (in Herring, 1976)

reports a preliminary study using respiratory wheeze sounds
as a biofeedback device to reduce steroid drug use with
adult asthmatics.

Scheer et al. (1975) reports changes in

peak flow rates in asthmatic children attending a summer
camp.

Davis et al. (1973) and Feldman (1976) investigated

relaxation training, facilitated by EMG biofeedback
apparatus, in children.

The results indicate partial

success with children considered mild in their asthma.
Dr. Eisenberg (1976, p. 377), the past President of
the American College of Allergists, stated in his presi
dential address strong support for the use of biofeedback
in a modern holistic approach to medicine:
The human mind works in mysterious ways, capable of
unleashing forces powerful enough to effect reversal
of patho-physiologic processes. It is possible that
beneficial effects can be mediated through this
potential for self-regulation of psyche and soma.
Evidence for this emanates from controlled studies
of patients engaged in biofeedback training for
diverse conditions. . . .
He further states that,

. . asthma is one of those

diseases which is being successfully treated by using
biofeedback" (p. 377).

This is the presumption that was

tested in this research project.
It is premature to judge the effectiveness of
biofeedback training with asthma as not enough research has
been completed.

The basic newness of biofeedback training

-
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has precluded any long-range studies.

Biofeedback training

and its impact upon the patient with asthma must still be
considered an experimental technique.

The preliminary-

results however indicate further research into this area
is justified.
Definition of Terms
The following terms used in this study are defined
for the purposes of this project:
1.

Experimental group:

Those patients who were exposed

to the actual biofeedback information and saw a dial
indicating voltage level of their frontalis muscle.
They further heard a tone indicating when they were
lowering the voltage level.
2.

Control group:

Those patients who were monitored,

but did not receive visual or auditory information
regarding the voltage level in their frontalis
muscle.
3.

Biofeedback training:

The process by which an indi

vidual is fed back expressly delineated, immediate,
continuous information about an ongoing physio
logical process.
4.

Electromyogram:

A graphic representation of the

somatic electric currents associated with muscular
action (Stedman's Medical Dictionary, 197 2).

5.

Single motor unit (SMU):

This term is defined as

an anterior horn cell, its axon and all the muscle
fibers innervated by that axon (Basmajian, 1963).
6.

Muscle relaxation:

This occurs as the rate of SMU

firing decreases.
7.

Pulmonary function tests:

This refers to standard

measurement of gas volume and flow rates in the
human lung.
8.

Forced expiratory volume in 1 second (FEV^):

The

volume of a maximally fast expiration starting from
a full inspiration in 1 second (Bates et al., 1971).
9.

Forced vital capacity (FVC):

The volume of gas that

can be expelled from the lungs from a position of
full inspiration, with no time limit to the duration
of expiration (Bates et al., 1971).
Assumptions Underlying the Study
All persons involved in this study were under
medical supervision.

Their specific medical treatment

plans, i.e., therapy and medications did not directly in
fluence the outcome of the study.
Limitation of the Study
The proposed study had a limitation which restricted
the generality of results:
patients' health varied.

During this study, individual

Some patients were hospitalized

during the term of the study and, thus, an exact time
schedule of 8 weeks was not adhered to.

\

CHAPTER 2
REVIEW OF THE LITERATURE
Historical Perspective
The relationship between physical disease processes
and their impact upon psychological factors is an old
problem.

The classic writings of Ren6 Descartes reveal in

sight into what is commonly known as the mind-body problem
(Boring, 1950).

Descartes, the philosopher, introduced the

very relevant concept of dualism and the importance of the
brain as the locus for the mind.

Until quite recently,

biomedical authorities and psychophysiologists have indi
cated that autonomic internal activities cannot be controlled
by voluntary activity (Miller, 1975a; Green, Green, and
Walters, 1970).
that notion.

The current study of biofeedback challenges

Brown (1977, p. 5) states that until very

recently, "The concept of mind was an illusion about the
mysteries of the brain."

She further states that the

emergence of biofeedback has begun to change scientific
and medical thinking in two primary ways:
1.

The patient is given the biological information.
Traditionally, the information was only used by
the physician or therapist.
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2.

The patient can use those biological events by an
act of intention or decision.
The early psychological writings on asthma indicate

that a clear dichotomy was utilized; allergic asthma on one
side and psychic asthma on the other (Purcell, in Costello,
1970).

This separate approach included differences in

medical treatment.

Purcell cites examples of patients

diagnosed with psychic asthma not being given equivalent
medical treatment during status asthmaticus because the
physician felt such asthma was not serious enough to warrant
immediate medical attention.
The psychological study of asthma can become more
precise with the utilization of biofeedback research tech
niques.

This area of research has come full circle and has

surprisingly much in common with the classic beginnings of
psychology, as seen in the writings of Ren6 Descartes.
Asthma as a Psychosomatic Disease
The early writings of Freud address the issue of
psychosomatic medicine.

His observations that "unconscious

attitudes might alter physiologic functions" led to
organized research by psychoanalytic groups into various
organ ailments in which emotional factors were suspected
(Alexander et al., 1968, p. 1).

This research led to a

general concept of organ vulnerability and specific concepts
regarding asthma.

Alexander et al. (1968) identified three

important variables which, in a selected individual, will
encourage that person to develop a specific disease if
certain life factors help to break down his primary de
fenses.

These variables include inherited organ vulner

ability, psychological patterns of conflict, and a partici
pating life situation.

Regarding asthma, Alexander et al.

(1968, p. 12) are quite specific:

"The central conflict

. . . stems from internal impulses that threaten a person's
attachment to mother or a mother substitute....

Asthma

attacks are explained as an inhibition of the use of the
expiratory act for communication, either by crying or con
fession."

This is a popular theory and has many contempo

rary supporters.

A recent publication by the Allergy

Foundation of America (Handbook for the Asthmatic, 1976,
p. 9) states that "They [the asthmatic] may notice a fre
quent close relationship between emotional strain or upset
and the asthmatic attack."

The psychoanalytic view of

specific organ vulnerability in asthma still exerts in
fluence on the contemporary treatment of asthma (Alexander,
1950; Alexander et al., 1968; Knapp, 1960).
Recent writers have suggested that asthma is too
complex a disease process to define with any amount of
precision.

McGovern and Knight (1967) suggest that a

holistic approach offers a better chance for clarity.
approach combines psyche and soma into a unified whole.

This
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Learning Theory Applied to Asthma
Emotions as a stimulus event in asthma have been
recognized for quite some time.

An early classic observa

tion was recorded by MacKenzie in 1886 (Ullman and Krasner,
1969).

He observed that a certain woman went into a classic

asthma attack upon seeing an artificial paper rose.
Another example reports a woman allergic to goldenrod.

She

had a severe asthma attack when shown a plastic bouquet of
this weed.

Later, upon learning the bouquet was not real,

she cleared up within five minutes (Melzger, 1947).

Dekker

et al. (1957) have shown that in certain asthma patients it
was possible to provoke reproducible attacks of asthma with
a non-allergic substance.

Asthma-like behavior has also

been demonstrated in laboratory animals (Ottenberg et al,,
1958).
Recent studies in behavior therapy have dealt with
asthma.

Katz and Zlutnick (1975) report the following

behavioral techniques have been effective in reducing
asthma attacks:

extinction, time out, counter conditioning,

desensitization, and relaxation training.
Two of the most widely researched behavioral tech
niques in asthma have been desensitization and systematic
relaxation training.

Cooper (1964) reports success with a

woman whose asthma was preceded by anxiety using deep
relaxation and a hierarchy of anxiety producing situations.
Moore (1965) further compared systematic desensitization
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with relaxation and suggestion, and relaxation alone.

Her

results indicated improvement in both groups, but much more
in the former group.
Alexander, Miklich, and Hershkoff (1972) used modi
fied Jacobsonian systematic relaxation training with one
group of residential asthmatic children to obtain signifi
cant peak expiratory flow rate differences from another
group of children simply instructed to relax and sit
quietly.
Behavior therapy in the treatment of asthma does
not have a long history.

However, the preliminary results

appear to indicate that some behavioral components do exist
in many conditions of asthma (Ottenberg et al., 1958).
Life Stress and Illness
Recent attention has been given to the concept of
stress and the prediction or anticipation of disease in man
(Holmes and Masuda, 1972, 1973).

The popular press has

given attention to the impact that stress has on the cardio
vascular system.

The general public has come to accept the

term "type A person" to signify one who is likely to have a
heart attack, and "type B person" as one who likely will
not.

The underlying reason for this is the general observa

tion concerning how differently stress is managed by a type
A or B person (McQuade, 1972).

The growth of stress as a

research area has been quite rapid.

Selye was one of the

few researchers on stress in 1950.

Recently, in 1972, over

6,000 reports on stress research were published (McQuade,
1972).
The definition of stress, authored by Selye (1976,
p. 24) is basically accepted as a primary reference:

"It is

a state manifested by a specific syndrome which consists of
all the nonspecifically inducted changes within a biologic
system."

The process of stress is best illustrated by what

is known as the General Adaptation Syndrome (Selye, 1976).
Stress and human organisms interact on a 3-phase system:
alarm, resistance, and exhaustion.

An individual may en

counter many combinations of the above.
first 2 stages are most prominent.

Primarily, the

Completing stage 3, or

exhaustion, is usually a very serious situation for the
individual.

This concept is very germane in the study of

asthma.
An important bodily defense mechanism is inflamma
tion.

Selye (1976, p. 72) states, "Inflammation is a local

reaction to injury and has the role of aggressor to in
activate the effects of stress."

In asthma, this defense

mechanism is principally responsible for the disease.
Asthma is the increased responsiveness of the respiratory
tract to stress, be it emotionally caused or environmentally
induced by a foreign substance such as pollen grain.
Corticosteroid drugs suppress this inflammatory response
and are used for this purpose (Dudley, 1969; Selye, 197 4,
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1976; Weiss, 1975).

Another approach to the treatment of

asthma could effect minimization of stress, thus not
activating the inflammation defense mechanism.
Levi, in Gunderson and Rahe (1974), has developed a
conceptual model for psychosocially mediated disease
(Figure 1).

It is very useful in research both in bio

feedback and asthma.

The complex interrelationships

between genetic factors, environmental variables, stress,
and disease are useful to illustrate the need for a holistic
research approach.
An important recent development in medicine has been
the stress quantification research of Holmes and his asso
ciates (Holmes and Masuda, 1972; Gunderson and Rahe, 1974).
The usefulness to quantify stress inducing situations has
led to many interesting possibilities of predicting
potential illness as a result of the recent life expe
riences of an individual.

The literature indicates that on

the average, negative health changes occur about a year
following a major life crisis (Holmes and Masuda, 1972;
Gunderson and Rahe, 1974).

Following the stress concept

of Selye, the Schedule of Recent Experience (SRE) (Holmes
and Rahe, 1967) takes into account both recent negative and
positive stress situations.
The interrelationship of life stress and asthma
research is not extensively covered in the literature.
Only two studies could be found (Araujo, Dudley, and Van
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BIOLOGICAL
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PROGRAM (2)
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mental
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Figure 1.
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stress) (3)

(4)

DISEASE
(5)

Genetic
Factors

A conceptual model for psychosocially mediated disease — Figure from
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Arsdel, 1972; Araujo et al., 1973).

In a study of life

change units and psychosocial assets in chronic asthma,
Araujo and associates (1972, 1973) found that in patients
with high psychosocial assets and any number of life change
units, the steroid dosage was less.

However, those

patients with low psychosocial assets and high life change
units need considerably more steroid medication.

This

indicates a relationship between psychological well being,
the number of life change units, and the severity of asthma.
A patient's need for clinical attention and amount of
medications required to treat the asthma is related to how
well he is and how much stress is present in the life of
the individual.
Biofeedback Training
Biofeedback is simply a training procedure that
enables people to discriminate and alter physiological
events occurring on or in the body.

The accomplish this,

one or more physiological signal sources, i.e., heart rate,
temperature, galvanic skin response, or muscle contraction,
are monitored, rectified, amplified, and presented back to
the individual in the form of audio and visual signals.
These signals show instantaneous change in the specific
monitored activity.

As a result of this bioelectric signal

to the person, and for reasons at this time not clearly
known, subjects can regulate, voluntarily, that specific
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physiologic function.

This mechanism probably has something

to do with learning (Wickramasekera, 1976).
The potential for this as a broad range therapeutic
model is quite extensive.

Brown (1977, p. 2) states, "The

implications of the biofeedback phenomenon are so vast,
there is no questions but that it will stand as a landmark
in changing attitudes about mind and body, about health and
illness, and about human consciousness."

Shapiro and Surwit

in Leitenberg (1976, p. 42) further state, "The approach
[biofeedback] represents the most significant advance since
Pavlov in systematic theory and method for the study of
learned modification of visceral and neural activities."
Clearly, biofeedback will become an important part of future
psychological research.
Current areas of biofeedback research are quite
diverse.
(1973).

Epilepsy control is being studied by Sternman
Tension headache treatment by means of EMG

relaxation biofeedback has been demonstrated to be quite
successful (Budzynski, Stoyva, and Adler, 1971; Budzynski,
1974; Wickramasekera, 1972).

General body relaxation

assisted by EMG biofeedback has been shown to be more
effective than simple Jacobsonian procedures (Coursey,
1975).

Muscle rehabilitation in stroke and other rehabili

tation situations; i.e., cerebral palsy, have shown good
preliminary results with biofeedback training (Pelletier,
1975; Basmajian, 1963; Inman and Prehm, 1976).
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Electromyographic biofeedback is a very new and
precise method of dealing with stress related muscle
tension.

Previous methods to deal with stress have in

cluded yoga, chanting, and muscle relaxant drugs.

More

modern techniques include Autogenic training, Jacobsonian
progressive relaxation, and Transcendental Meditation.
system has its merit.

Each

The principal difference between

these systems and biofeedback is the precise information
feedback.

The patient and researcher are taken out of the

subjective realm and provided with precise quantifiable data.
Recent advances in electronic technology and
learning theory have accelerated interest in biofeedback.
The cost and quality of biofeedback apparatus is now within
reach of many clinicians.

The future possibilities for

biofeedback are simply up to one's imagination and ability.
However, caution should be emphasized.

Many research

claims have not been reproducible (Leitenberg, 1976; Miller,
1975b).

Basmajian (1976) further states that many bio

feedback researchers are not well enough trained in
psychophysiology, electricity, or anatomy to make good
clinicians, much less to become adequate researchers.

The

literature on biofeedback and asthma is quite limited.
Most of the studies represent either case studies (Feldman,
1976) or research done on children (Scheer et al., 1975;
Kahn et al., 1974; Davis et al., 1973).

Only one report,

mentioned in a medical newspaper, indicates that adults were

being studied (Herring, 1976)•

All of the above studies

have relied on the Wright Peak Flow Meter as a measure of
pulmonary function.

This instrument is a quick reliable

measure, but its sensitivity is limited to measuring air
flow for one-tenth of a second.

The use of pulmonary

spirometry will give more detailed information which will be
sensitive to smaller airway changes.

This initial research

is encouraging, and it is hoped the further investigations
into biofeedback and asthmatic children will continue.

The

adults asthma population still awaits its first full
research project utilizing biofeedback.
Implications of the Literature
Psychological research into asthma has been hampered
by inadequate research tools.
disease is not well understood.
obvious visual components:
etc.

The complexity of asthma as a
The asthma attack has many

dyspnea, wheezing, coughing,

It further has many underlying and hidden aspects,

i.e., fear of death, anxiety, depression, and learned help
lessness.

Much research into asthma has generally in

vestigated either the medical aspects or the psychological
ones; few have really tried to combine the two into an
integrated study.

Biofeedback may offer the asthma re

searchers a mechanism to view medical, psychological, and
physiological variables simultaneously.

This present study attempted to research asthma
holistically.

The previous literature review gives en

couragement to this kind of research effort.

The review of

stress clearly indicates that the development of voluntary
control mechanisms would be helpful in controlling the
consequences of asthma.

CHAPTER 3
RESEARCH METHODOLOGY
The purposes of this chapter are:

(1) to describe

the research design; (2) to describe the setting, the
subjects, and investigatory procedures; and (3) to give an
explanation of the statistical treatment of the data.
General Design of the Study
The research design used for this study was the
Pretest-Posttest Control Group Design (Campbell and Stanley,
1963).

It is described as a true experimental design and

is most frequently used in psychological research (Campbell
and Stanley, 1963).
rival hypotheses.

This design controls for all seven

Its internal validity is controlled.

The subjects were randomly selected from the adult out
patient roster supplied by the National Foundation for
Asthma's Allergy Clinic at Tucson Medical Center.

Those

selected for this study were then randomly placed into the
experimental and control groups.

The design took this

form:
Experimental Group A —

R

0^

Control Group B

R

O^

—

X

O2
0^

The principal effect of this design is to compare the
experimental group to a control group.

23

The Setting
This study was completed at the National Foundation
for Asthma's Allergy Clinic at Tucson Medical Center, a
nonprofit community hospital located in Tucson, Arizona.
This is a comprehensive out-patient facility which
specializes in the treatment of respiratory disorders.

The

clinic provides treatment for both pediatric and adult
groups.
The staff of the National Foundation for Asthma's
Allergy Clinic is comprised of:

physicians, nurses,

respiratory therapists, physical therapists, and a re
habilitation counselor.
The NFA Asthma and Allergy Clinic is located in a
former nurses residence on the grounds of Tucson Medical
Center.
The Subjects
The subjects in this study met the following
criteria:
1.

Primary medical diagnosis of asthma.

2.

In adequate health to complete the study.

3.

Over the age of 18.
In order to insure the above criteria, only patients

of the National Foundation for Asthma's Allergy Clinic were
allowed to participate.

Twenty-five patients were selected

for this study.

Eighteen subjects completed the study

(Table 1).
Groups
The randomly selected patients were further randomly
assigned to the Treatment Group and the Control Group.

The

experimental Group received the traditional biofeedback
training.
The Principal Researcher
The principal researcher in this study was the
biofeedback therapist for all subjects involved in this
project.

He had knowledge of the independent variable and

the five dependent variables.
During the pilot study of this project, he was
trained by the medical staff of the National Foundation for
Asthma's Allergy Clinic to administer the pulmonary function
tests and to measure blood pressure.
Physical Facilities
The experiment was conducted in an office provided
by Tucson Medical Center in their Chest and NFA Allergy
Clinic.

It is a large, carpeted room with good sources of

natural light.

The room has no major source of electrical

artifact and is considered suitable for biofeedback pro
cedures.

The room temperature was maintained at 70-72°F.
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Table 1.

Descriptive Data

Groups
Characteristic

Experimental

Control

Absolute Frequency
Number of Subjects

11

7

Sex
Male
Female

4
7

1
6

Marital Status
Married
Single
Divorced
Widowed

4
3
2
2

7
0
0
0

Educational Level
Grade School
High School
Technical School
College
University

2
2
3
2
2

1
6
0
0
0

Number of Years at
Present Residence
Less than 1
Less than 3
4 or More

3
1
7

1
1
5

Birth Order
Oldest
Youngest
Middle

3
2
6

1
1
5

Mean

Standard
Deviation

Mean

Standard
Deviation

Age

42.5

14.4

53.4

13.8

# Years with Asthma

25.3

14.9

21.1

18.0
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It was located away from the main clinic area, providing
both privacy and minimal environmental noise.
Procedure
After assignment into the experimental and control
groups, the following procedures were adhered to (Appendix
A):
1.

All subjects were required to read an informed
consent (Appendix B).

2.

A signed release form was required (Appendix C).

3-

All subjects completed a medical history re
garding their asthma (Appendix D).

4.

All subjects completed the Schedule of Recent
Experience (SRE), a questionnaire which quantifies
stressful life situations into Life Change Units
(LCU's).

The requested information included the

following time periods:

0-6 months, 6 months-1

year, 1-2 years, and 2-3 years ago.
5.

All subjects completed the Taylor-Johnson Tempera
ment Analysis (1974). This was a quick and convenient
method for measuring nine personality variables.
The test-retest reliability of the nine subscores
range from a low of .71 on the sympathetic scale,
to a high of .87 on the self-disciplined scale.

6.

Baseline on physiological data:

Every subject

completed sessions number one and two as a baseline.

28
The mean frontalis level in microvolts were averaged
and recorded every 30 seconds for 20 minutes.
feedback was given.

No

Further, before and after each

biofeedback session pulmonary function tests and
blood pressure were recorded.

Both pulmonary

function tests and blood pressure were measured in
the upright sitting position.

The instrument used

to measure pulmonary functions was a Collins 13.5
liter respirometer.
7.

Treatment phase:

Both groups were scheduled for 12

treatment sessions, each session consisting of the
following:
a.

Greet subject and answer any questions.

b.

Record subject's blood pressure.

Standard

procedure required it always be taken on the
same arm.
c.

Perform pulmonary function tests.

d.

Cleanse the subject's forehead with alcohol and
apply surface electrodes over the the frontalis
muscle using procedures established by Venables
and Martin (1967).

e.

The experimental group was instructed to relax
by using both the biofeedback auditory and
visual signals from their frontalis muscle
area.

They were told that by lowering the tone

and microvolt setting, they were in fact
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relaxing.

The control group was simply in

structed to relax as best they could in the
comfortable recliner chair provided.

The only

difference between the groups was the absence of
auditory and visual information for the control group.
f.

Upon completion of the 20-minute biofeedback
session, the electrodes were removed and the
forehead cleansed.

g.

A blood pressure measurement was again conducted.

h.

Pulmonary function tests were administered!

i.

The researcher confirmed the next appointment
and thanked the subject for his/her cooperation.

Post-baseline sessions number 15 and 16 duplicated
sessions 1 and 2.
The Taylor-Johnson Temperament Analysis was
administered.
The subjects completed the Schedule of Recent
Experience (SRE) for the time spent in the study.
A follow-up baseline session similar to number 1
was scheduled at least 30 days after session number

16.
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Apparatus
The Electromyograph
The Autogen Feedback Myograph 1700, manufactured by
Autogenic Systems, Incorporated, Berkeley, California, was
used to measure the frontalis muscle action potentials.
The electrode assembly consisted of silver/silver chloride
electrodes (three) attached to a lead shielded cable.
100 to 200 Hz band pass was selected.

The

The voltage measure

ment is calculated by integral average EMG amplitude.

Peak

to peak readings can be obtained by multiplying 3.14 times
the reported microvolt levels.
The Autogen 5100 Digital Integrator was used to
quantify the cumulative average EMG value.

The averaged

time period selected was 30 seconds.
Both of these instruments were calibrated and safety
checked by the Bio-Medical Electronics Department of
Tucson Medical Center.
Statistical Hypotheses
The following null hypotheses were tested.

The

results were the posttest scores.
1.

Null Hypothesis 1:

The Experimental Group will not

differ from the Control Group on mean frontalis
microvolt level.
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2.

Null Hypothesis 2:

The Experimental Group will not

differ from the Control Group on systolic or
diastolic blood pressure.
3.

Null Hypothesis 3;

The Experimental Group will not

differ from the Control Group on forced vital
capacity measured on the respirometer.
4.

Null Hypothesis 4:

The Experimental Group will not

differ from the Control Group on forced expiratory
volume in 1 second as measured on the respirometer.
5.

Null Hypothesis 5:

The Experimental Group will not

differ from the Control Group on percentage of
FEVj/FVC as measured on the respirometer.
6.

Null Hypothesis 6;

The Experimental Group will not

differ from the Control Group on life change units
for the period 0-6 months as measured on the
Schedule of Recent Experience.
7.

Null Hypothesis 7;

The Experimental Group will not

differ from the Control Group on life change units
for the period 6 months-1 year as measured on the
Schedule of Recent Experience.
8.

Null Hypothesis 8:

The Experimental Group will not

differ from the Control Group on life change units
for the period 1 year-2 years as measured on the
Schedule of Recent Experience.
9.

Null Hypothesis 9:

The Experimental Group will not

differ from the Control Group on life change units
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for the period 2 years-3 years as measured on the
Schedule of Recent Experience.
10.

Null Hypothesis 10:

The Experimental Group will not

differ from the Control Group on life change units
for the period during the 8 weeks of the study, as
measured on the Schedule of Recent Experience.
11.

Null Hypothesis 11:

The Experimental Group will not

differ from the Control Group on the nervous trait
as measured by the Taylor-Johnson Temperament
Analysis.
• 12.

Null Hypothesis 12;

The Experimental Group will not

differ from the Control Group on the depressive
trait as measured by the Taylor-Johnson Temperament
Analysis.
13.

Null Hypothesis 13:

The Experimental Group will not

differ from the Control Group on the active-social
trait as measured by the Taylor-Johnson Temperament
Analysis.
14.

Null Hypothesis 14:

The Experimental Group will not

differ from the Control Group on the expressiveresponsive trait as measured by the Taylor-Johnson
Temperament Analysis.
15.

Null Hypothesis 15:

The Experimental Group will not

differ from the Control Group on the sympathetic
trait as measured by the Taylor-Johnson Temperament
Analysis.
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16.

Null Hypothesis 16:

The Experimental Group will not

differ from the Control Group on the subjective
trait as measured by the Taylor-Johnson Temperament
Analysis.
17.

Null Hypothesis 17:

The Experimental Group will not'

differ from the Control Group on the dominant trait
as measured by the Taylor-Johnson Temperament
Analysis.
18.

Null Hypothesis 18:

The Experimental Group will not

differ from the Control Group on the hostile trait
as measured by the Taylor-Johnson Temperament
Analysis.
19.

Null Hypothesis 19:

The Experimental Group will not

differ from the Control Group on the selfdisciplined trait as measured by the Taylor-Johnson
Temperament Analysis.
Statistical Analysis of the Data
The data were viewed statistically by means of one
way analysis of variance.

Both the pretesting and post-

testing were compared by groups to determine the level of
statistical significance.

The scatter plot information was

also included.
The alpha level has been set at .10 for this study.
The nature of this research is quite exploratory, yet .10
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is considered a rather conservative alpha level.
level will control for Type II errors.

Such a

CHAPTER 4
RESULTS OF THE STUDY
This chapter reports the results of this research
project.

The general results are presented first.

Next,

the hypotheses are restated and the specific analyses are
examined.
General Results
As a result of the analysis of variance, F values
beyond the .10 level were found for hypotheses numbers 1 and
6; the first referring to mean frontalis microvolt level and
the second referring to life change units for the period 0-6
months as measured on the Schedule of Recent Experience.
No other null hypotheses were rejected.
Testing the Hypotheses
Null Hypothesis 1 states:

The Experimental Group

will not differ from the Control Group on mean frontalis
microvolt level.

The analysis of variance for EMG micro

volt levels on the posttest indicates an F ratio of 7.49-5
which resulted in an F probability of .015,

This exceeded

the .10 requirement and shows strong evidence that recorded
frontalis EMG does differ in the Experimental and Control
Group.

Table 2 summarizes the data to test the hypothesis.
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Table 2.

Summary Table for the Analysis of Variance on EMG
Frontalis Microvolt Levels

Analysis of Variance
Source
Between Groups

D.F.

Slim of
Squares

Mean
Squares

F Ratio
7.495

1

4.1789

4.1789

Within Groups

16

8.9206

.5575

Total

17

13.0995

Null Hypothesis 2 states:

F Prob.
.015

The Experimental Group

will not differ from the Control Group on systolic or
diastolic blood pressure.

The analysis of variance re

sulted in an F ratio of 1.08 5 and an F probability of .313
for the diastolic reading.

The systolic measure indicated

an F ratio of .607 which resulted in an F probability of
.447.

These results show no evidence that the groups

differed and the null hypothesis is retained.

Table 3

summarizes the analysis of variance.
Null Hypothesis 3 states:

The Experimental Group

will not differ from the Control Group on forced vital
capacity measured in liters on the respirometer.

The

analysis of variance resulted in an F ratio of 1.352 which
resulted in an F probability of .262.

This result shows no

evidence that the groups differed and the null hypothesis
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Table 3.

Summary Table for Analysis of Variance of Blood
Pressure (Diastolic and Systolic)

Analysis of Variance
Source

D.F.

Sum of
Squares

Mean
Squares

F Ratio

F Prob.

Systolic
Between Groups
Within Groups
Total

1
16
17

132.7857
3499.7143
3632.5000

132.7857
218.7321

.607

.447

1. 085

.313

Diastolic
Between Groups
Within Groups
Total

must be retained.

1
16
17

82.4271
1215.3506
1297.7778

82.4271
75.9594

Table 4 summarizes the analysis of

variance data to test the hypothesis.
Null Hypothesis 4 states:

The Experimental Group

will not differ from the Control Group on forced expiratory
volume in one secnd as measured in liters on the respirometer.

The analysis of variance resulted in an F ratio of

.115 which indicates an F probability of .738.

This result

shows no evidence that the groups differed and the null
hypothesis must be retained.

Table 5 summarizes the

analysis of variance data to test the hypothesis.
Null Hypothesis 5 states:

The Experimental Group

will not differ from the Control Group on percentage of
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Table 4.

Summary Table for Analysis of Variance for the
Forced Vital Capacity

Analysis of Variance
Source

D.F.

Between Groups

Sum of
Squares

Mean
Squares

F Ratio
1.353

1

.9208-

.9208

Within Groups

16

10.8923

.6808

Total

17

11.8131

Table 5.

F Prob.
.262

Summary Table for Analysis of Variance of the
Forced Expiratory Volume in One Second

Analysis of Variance
Source
Between Groups

D.F.

Sum of
Squares

Mean
Squares

F Ratio
.115

1

.0530

.0530

Within Groups

16

7.3431

.4589

Total

17

7.3960

F Prob.
.738
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FEV-j/FVC.

The analysis of variance resulted in an F ratio

of 2.104 which indicates an F probability of .16.

This

result shows no evidence that the groups differed.
the null hypothesis must be retained.

Thus,

Table 6 summarizes

the analysis of variance data to test the hypothesis.

Table 6.

Summary Table for Analysis of "Variance for
Percentage of FEV^/FVC

Analysis of Variance
Sum of
Squares

Mean
Squares

F. Ratio

1

.0368

.0368

2.104

Within Groups

16

.2798

.0175

Total

17

.3166

Source

D.F.

Between Groups

Null Hypothesis 6 states:

F Prob.
.166

The Experimental Group

will not differ from the Control Group on life change units
for the period 0-6 months as measured on the Schedule of
Recent Experience.

The analysis of variance resulted in an

F ratio of 3.655 which indicates an F probability of ,074.
This probability level indicates some evidence that the two
groups differed in amount of stress just prior to the be
ginning of the research project.

The Experimental Group had

a mean score of 292.54 points and the Control Group's mean
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was 123.28.

Table 7 summarizes the analysis of variance

data to test the hypothesis.

Table 7.

Summary Table for Analysis of Variance for the
0-6 Months Scale of the Schedule of Recent
Experience

Analysis of Variance
Sum of
Squares

Mean
Squares

F Ratio

1

122553.4553

122553.4553

3.665

Within
Groups

16

535090.1558

33443.1347

Total

17

657643.6111

Source
Between
Groups

D.F.

Null Hypothesis 7 states:

F Prob.
.074

The Experimental Group

will not differ from the Control Group on life change units
for the period 6 months to 1 year as measured on the
Schedule of Recent Experience.

The analysis of variance

resulted in an F ratio of 2.005 which indicated an F
probability of .176.

This result does not show evidence

of a difference between the groups.

The null hypothesis

cannot be rejected based on these data.

Table 8 summarizes

the analysis of variance data to test the hypothesis.
Null Hypothesis 8 states:

The Experimental Group

will not differ from the Control Group on life change units
for the period 1 year-2 years as measured on the Schedule
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Table 8.

Summary Table for Analysis of Variance for the
6 Months-1 Year Scale of the Schedule of Recent
Experience
Analysis of Variance

Source

D.F.

Sum of
Squares

Mean
Squares

1

28928.0115

28928.0115

Within Groups

16

230827.7662

14426.7354

Total

17

259755.7778

Between Groups

of Recent Experience.

F
Ratio

F
Prob .-

2.005

.176

The analysis of variance resulted in

an F ratio of 1.325 which indicates an F probability of
.267.

This result does not show evidence of

between groups.

a difference

The null hypothesis cannot be rejected

based on these data.

Table 9 summarizes the analysis of

variance data to test this hypothesis.
Null Hypothesis 9 states:

The Experimental Group

will not differ from the Control Group on life change units
for the period 2 years-3 years as measured on the Schedule
of Recent Experience.

The analysis of variance resulted in

an F ratio of .738 which indicates an F probability of ,403,
This result does not show evidence of a differece between
the groups.

The null hypothesis cannot be rejected based on

these data.

Table 10 summarizes the analysis of variance

data to test the hypothesis.
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Table 9.

Summary Table of Analysis of Variance for the
1 Year-2 Year Scale of the Schedule of Recent
Experience

Analysis of Variance
Source

D.F.

Between Groups

Sum of
Squares

Mean
Squares

1

51395.0938

51395.0938

Within Groups

16

620653.3506

38790.8344

Total

17

672048.4444

Table 10.

F
Ratio

F
Prob.

1.325

.267

Summary Table for Analysis of Variance for the
2 Year-3 Year Scale of the Schedule of Recent
Experience

Analysis of Variance
Source
Between Groups

D.F.

Sum of
Squares

Mean
Squares

1

24221.0938

24221.0938

Within Groups

16

525059.3506

32816.2094

Total

17

549280.4444

F
Ratio

F
Prob.

.738

.403
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Null Hypothesis 10 states:

The Experimental Group

will not differ from the Control Group on life change units
for the period during the 8 weeks of the study, as measured
on the Schedule of Recent Experience.

The analysis of

variance resulted in an F ratio of 1.151 which indicates an
F probability of .299.

This result does not show evidence

of a difference between the groups.

The null hypothesis

cannot be rejected based on these data.

Table 11 summarizes

the analysis of variance data to test the hypothesis.

Table 11.

Summary Table for Analysis of Variance for the
8 Week Period of the Study

Analysis of Variance
Source
Between Groups

D.F.

Sum of
Squares

Mean
Squares

1

28992.0065

28992.0065

Within Groups

16

402948.4935

25184.2808

Total

17

'431940.5000

Null Hypothesis 11 states:

F
Ratio

F
Prob.

1.151

.299

The Experimental Group

will not differ from the Control Group on the nervous trait
as measured by the Taylor-Johnson Temperament Analysis.
The analysis of variance resulted in an F ratio of .990
which indicates an F probability of .334.

The results do

not show evidence that the groups differ.

The null

hypothesis cannot be rejected based on these data.

Table

12 summarizes the analysis of variance data to test the
hypothesis.

Table 12.

Summary Table for Analysis of Variance of the
Nervous Trait on the TJTA

Analysis of Variance
Source

D.F.

Between Groups

Sum of
Squares

Mean
Squares

F
Ratio

F
Prob.

.990

.334

1

840.0007

840.0007

Within Groups

16

13571.6100

848.2256

Total

17

14411.6111

Null Hypothesis 12 states:

The Experimental Group

will not differ from the Control Group on the depressive
trait as measured by the Taylor-Johnson Temperament
Analysis.

The analysis of variance resulted in an F ratio

of .010 which indicates an F probability of .922.

The

results do not show evidence that the groups differ.

The

null hypothesis cannot be rejected based on these data.
Table 13 summarizes the analysis of variance data to test
the hypothesis.
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Table 13.

Summary Table for Analysis of Variance for the
Depressive Trait on the TJTA

Analysis of Variance
Source

D.F.

Between Groups

Sum of
Squares

Mean
Squares

F
Ratio

F
Prob.

.010

.922

1

6.5115

6.5115

Within Groups

16

10479.7662

654.9854

Total

17

10486.2778

Null Hypothesis 13 states:

The Experimental Group

will not differ from the Control Group on the active social
trait as measured by the Taylor-Johnson Temperament
Analysis.

The analysis of variance resulted in an F ratio

.090 which indicates an F probability of .768.
do not show evidence that the groups differ.

The results

The null

hypothesis cannot be rejected based on these data.

Table

14 summarizes the analysis of variance data to test this
hypothesis.
Null Hypothesis 14 states:

The Experimental Group

will not differ from the Control Group on the expressiveresponsive trait as measured by the Taylor-Johnson Tempera
ment Analysis.

The analysis of variance resulted in an F

ratio of .282 which indicates an F probability of .603.
results do not show evidence that the groups differ.

The

The
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Table 14.

Summary Table for Analysis of Variance of the
Active Social Trait on the TJTA

Analysis of Variance
Source

D.F.

Between Groups

Sum of
Squares

Mean
Squares

1

75.7403

75.7403

Within Groups

16

13444.2597

840.2662

Total

17

13520.0000

F
F
Ratio * Prob.
.090

.768

null hypothesis cannot be rejected based on these data.
Table 15 summarizes the analysis of variance data to test
this hypothesis.
Null Hypothesis 15 states:

The Experimental Group

will not differ from the Control Group on the sympathetic
trait as measured by the Taylor-Johnson Temperament Analysis.
The results of the analysis of variance resulted in an F
ratio of .595 which indicates an F probability of .452.
The results do not show evidence that the groups differ.
The null hypothesis cannot be rejected based on these data.
Table 16 summarizes the analysis of variance data to test
this hypothesis.
Null hypothesis 16 states:

The Experimental Group

will not differ from the Control Group on the subjective
trait as measured by the Taylor-Johnson Temperament
Analysis.

The analysis of variance resulted in an F ratio
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Table 15.

Summary Table for Analysis of Variance of the
Expressive-Responsive Trait on the TJTA

Analysis of Variance
Source

D.F.

Sum of
Squares

Mean
Squares

F
Ratio

F
Prob.

.282

.603

1

228.6934

228.6934

Within Groups

16

12965.5844

810.3490

Total

17

13194.2778

Between Groups

Table 16.

Summary Table of Analysis of Variance for the
Sympathetic Trait on the TJTA

Analysis of Variance
Sum of
Squares

Mean
Squares

1

597.4747

597.4747

Within Groups

16

16077.6364

1004.8523

Total

17

16675.1111

Source
Between Groups

D.F.

F
Ratio

F
Prob.

.595

.452
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of .023 which indicates an F probability of .880.

The

results do not show evidence that the groups differ.

The

null hypothesis cannot be rejected based on these data.
Table 17 summarizes the analysis of variance data to test
the hypothesis.

Table 17.

Summary Table for Analysis of Variance for the
Subjective Trait on the TJTA

Analysis of Variance
Source
Between Groups

D.F.

Sum of
Squares

Mean
Squares

1

25.7727

25.7727

Within Groups

16

17670.7273

1104.4205

Total

17

17696.5000

Null Hypothesis 17 states:

F
Ratio

F
Prob.

.023

.880

The Experimental Group

will not differ from the Control Group on the dominant trait
as measured by the Taylor-Johnson Temperament Analysis.

The

analysis of variance resulted in an F ratio of .064 which
indicates an F probability of .803.

The results do not show

evidence that the groups differ.

The null hypothesis cannot

be rejected based on these data.

Table 18 summarizes the

analysis of variance data to test the hypothesis.
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Table 18.

Summary Table for Analysis of Variance for the
Dominant Trait on the TJTA

Analysis of Variance
Source
Between Groups

D.F.

Sum of
Squares

Mean
Squares

F
Ratio

F
Prob.

.064

.803

.1

60.6782

60.6782

Within Groups

16

15159.7662

947.4854

Total

17

15220.4444

Null Hypothesis 18 states:

The Experimental Group

will not differ from the Control Group on the hostile trait
as measured by the Taylor-Johnson Temperament Analysis.
The analysis of variance resulted in an F ratio of .000
which indicates an F probability of .990.

These results do

not show evidence that the groups differ.

The null

hypothesis cannot be rejected based on these data.

Table

19 summarizes the analysis of variance data to test the
hypothesis.
Null Hypothesis 19 states:

The Experimental Group

will not differ from the Control Group on the selfdisciplined trait as measured by the Taylor-Johnson
Temperament Analysis.

The analysis of variance resulted in

an F ratio of .031 which indicates an F probability of .863.
The results do not show evidence that the groups differ.
The null hypothesis cannot be rejected based on these data.
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Table 19.

Summary Table for Analysis of Variance for the
Hostile Trait on the TJTA

Analysis of Variance
Source
Between Groups

D.F.

Mean
Squares

Stun of
Squares

1

.1847

.1847

Within Groups

16

17990.2597

1124.3912

Total

17

17990.4444

F
Ratio

F
Prob.

.000

.990

Table 20 summarizes the analysis of variance data to test
the hypothesis.
Conclusions and Summary
As a result of the statistical analysis of the data,
from the criterion instruments, one physiological null
hypothesis was rejected and one stress level hypothesis was
also rejected.

Seventeen other null hypotheses were re

tained.
The effectiveness of the biofeedback technique as
measured by frontalis EMG levels was supported by the rejection of the first null hypothesis.

The rejection of the

sixth null hypothesis indicates that the Experimental and
Control Groups differed on stress levels for the period of
time 0-6 months before the study began.
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Table 20.

Summary Table for Analysis of Variance for the
Self Disciplined Trait on the TJTA

Analysis of Variance
Source
Between Groups

Sum of
Squares

D.F.

Mean
Squares

1

37.5065

37.5065

Within Groups

16

19548.4935

1221.7808

Total

17

19586.0000

F
Ratio

F
Prob.

.031

.863

On the remaining 17 null hypotheses, it may be
concluded that EMG biofeedback training had no immediate
effect on the other criterion measures, either physiological
or personality in nature.
of the following:

Figures 2-7 show scatter plots

EMG, blood pressure systolic and

diastolic, FVC, FEV, percentage of FEV/FVC.

In addition

Figure 8 compares by groups the mean scores for the
Schedule of Recent Experience and Table 21 compares the
Taylor-Johnson Temperament Analysis posttest results of
percentile scores by groups.
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Scatter plots of systolic blood pressure by groups.
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Scatter plots of forced vital capacity by groups.
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Scatter plots of forced expiratory volume in 1 second
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Scatter plots of percentage of FEV^/JTVC by groups-

.90000
o

SCATTERGRAfl OP
00

.85000

.95000

(DOWN) R8PST
•05000

(ACROSS) RBP9£

.15003

.25000

.35000

.45000

.55000

.65000

.75000

1.00

•90

•80

.70

•50

•4C

•2 0

.10

»

•80000

•90000

1.00000

•10000

PLOTTED VAL'JES

7

.20000

•3C0C0

.40000

6XCLUDE0 VALUES-

.50030

«60CC0

0

Control

roups.

•700G0

.90000

HtSSIMG VALU5S -

57

OF

(DOWN) R8PST
.03000

.15000

.10000
aues -

(ACROSS) RBPHE

7

.25000

.23000

.35000

•3C0C0

.*5000

.40000

.55000

.90000

.65000

•6CCC0

EXCLUDED VHUES-

.75000

•700C0

.B5000

.30000

HISSING VALU5S -

Control

.15000

•90130

L.OCQOO

0

400

300

200

100
2^3 yrs

1^2 yrs

6 mo-l

during study

Life Change Units
Figure 8.

Schedule of recent experience.

Means and Standard Deviations
Experimental
X

S.D.

Control
X

S.D.

2-3 years

277.81

182.27

202. 57

162.57

1-2 years

290, 18

214.95

180.57

162.57

6 mo-l yr

222.09

131.07

139.85

99.18

6 mo-Q

292.54

222.59

123. 28

81.23

During Study 320.18

143.23

237.85

181.55

59
Table 21.

Taylor-Johnson Temperament Analysis Profile
Posttest Results by Groups of Percentile Scores

Experimental

Control

Mean

S.D.

Mean

S.D.

Nervous

63.27

32.32

77.28

22. 81

Depressive

60.09

25.20

58. 85

26.23

Active-Social

45.63

28.26

41.42

30.15

Expressive
Responsive

46.45

30. 94

39.14

23.75

Sympathetic

49. 81

30. 64

38. 00

33.38

Subjective

54.54

33.68

57.00

32.46

Dominant

41.09

29. 53

44.85

32.74

Hostile

57.63

28.82

57,42

40.17

Self^disciplined

46.81

36.58

43.85

32.05

Trait

\

CHAPTER 5
SUMMARY, CONCLUSIONS, DISCUSSION,
AND RECOMMENDATIONS
This chapter presents a summary of the development
and implementation of the study.

The results are examined

in respect to the initial research questions.

The sig

nificance of and ability to generalize from the results are
explored and discussed.

Recommendations for further

research are suggested.
The study of asthma from a social science perspec
tive has been rewarding.

An attempt has been made to view

the disease process of asthma in a holistic manner.

Both

physiological and psychological variables were studied.

A

new self management technique, EMG biofeedback training,
was used to study its impact on the above research area.
Asthma research has extensively dealt with the
problem of whether or not it is a psychosomatic disease.
Some researchers (Alexander, 1950; Dekker et al., 1957;
Knapp, 1960) very definitely see it in this context, while
others (Bates et al., 1971) believe it to be of purely
physical origin.

More recent researchers have studied the

impact of learning theory and behavioral techniques on
asthma.

They have supported the view that some aspects of

this disease process can be influenced by learning theory,
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for example:

time out, counter conditioning, and extinction

training (Alexander et al., 1972; Dudley, 1969; Katz and
Zlutnick, .1975; Eisenberg, 1976).
The classic works of Hans Selye (1974, 1976) have
offered new implications as to the role of stress and its
impact on asthma.

The very important life stress qualifi

cation work of Holmes and Masuda (1972, 1973), Gunderson
and Rahe (1974) , and Levi (1971) provided a useful instru*ment to assess the recent life experiences of asthma
patients.
The works of Brown (1977), Budzynski (1971),
Budzynski et al. (1974), and Green et al. (1970) in bio
feedback have helped develop a new research and clinical
technique which may soon be viewed as an historic discovery
in psychology.

Helping individuals control private physio

logical events within their own bodies may have significant
implications for the adjunct treatment of chronic diseases
like asthma.
The above mentioned disciplines have all researched
asthma.

Unfortunately, no real attempt has been made to

integrate these research techniques and develop a compre
hensive project based on both psychological and physio
logical parameters.

The use of EMG biofeedback training

has offered such an opportunity in this project.

Biofeed

back research techniques have provided the necessary tech
nology for this kind of project.

Previous studies using

biofeedback techniques with asthmatic children have given
encouragement for this research effort (Feldman, 1976;
Scheer, 1975; Davis et al., 1973).
Summary
The Problem
The purpose of the study was to determine whether
the use of electromyographic biofeedback training tech
niques with adult asthmatic patients would affect selected
physiological and personality characteristics.

Nineteen

hypotheses were formulated to examine the questions, and
these were retained or rejected on the basis of evidence
obtained through statistical analysis of the data.
The Sample
Eighteen subjects participated in the study.
met the research criteria outlined in Chapter 3.
subjects' ages ranged from 22 to 67.

All

The

There were five

males and 13 females in the study.
The Procedure
Participants were randomly selected from the pa
tient roster of the National Foundation for Asthma's
Allergy Clinic.

Once selected, they were randomly assigned

to either the experimental or control group.

The Experi

mental Group received the actual biofeedback experience,
while the Control Group received only instructions to
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relax.

The specific procedures used in this study are

listed in Chapter 3.
Statistical Treatment
The one way analysis of variance statistic was
used to test the 19 hypotheses.

The purpose was to com

pare the differences in mean scores between the Experi
mental and Control Groups.

No post hoc analyses were

performed.
Results
Analysis of variance was used to test the 19 null
hypotheses.

Significant results beyond the .10 level of

confidence were obtained on two of the null hypotheses.
The first hypothesis established at the .01 level of
confidence that the groups differed on mean frontalis EMG
levels.

The sixth hypotheses indicated that, based on

recent life experience, the 0-6 month period prior to the
beginning of the study the groups did differ somewhat.
The remaining 17 null hypotheses were retained.
Conclusions
The conclusions drawn from this study are based on
the results of the statistical analyses of the data. These
analyses were computed to test the 19 specific null
hypotheses.

The conclusions listed here respond to the

five basic research questions located in Chapter 1.

Adult asthma patients in the Experimental Group
did differ in mean frontalis EMG microvolt levels
from those patients in the Control Group.

This

tends to support the general concept of biofeedback
training.

Adult asthma patients can respond to

audio and visual information feedback and signif
icantly lower mean frontalis EMG levels.
Based on the results of this study, adult asthma
patients in the Experimental Group did not differ
in regard to arterial blood pressure from those in
the Control Group.

No significant defferences were

found in either the systolic or diastolic levels.
Based on the analysis, adult asthma patients in the
Experimental Group did not differ in pulmonary
function tests, i.e., the forced vital capacity,
the forced expiratory volume in one second, or the
percentage of FEV^/FVC, from those individuals in
the Control Group.
Adult asthma patients in the Experimental Group
differed in one of five scales on the Schedule of
Recent Experience; that scale was the 0-6 month
period prior to the beginning of the study.

In

general the two groups were evenly matched in life
stress experiences other than that particular
scale.

No major study implication can be concluded

from this one score.
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5.

Adult asthma patients in the Experimental Group
did not differ from the Control Group in selected
personality characteristics.

Discussion
The study was designed to examine the effect of EMG
biofeedback training on adult asthma patienf.s, in regard to
selected physiological and personality variables.

In the

writer's opinion, these data indicated that EMG biofeedback
training is feasible with adult asthma patients.

Whereas

no differences were evidenced in the other areas of this
research, the writer is encouraged by the basic conclusion
that EMG biofeedback training techniques can be used with
this population.

Further, more sophisticated research

utilizing biofeedback training techniques may now confi
dently be initiated with adult asthma patient population.
The

holistic research approach used in this study has been

demonstrated to be very useful.
Further research in asthma with biofeedback
training techniques is clearly indicated by the rejection
of null Hypothesis 1,
The personality characteristics evaluated by the
Taylor-Johnson Temperament Analysis indicated that both
members of the Experimental and Control Groups can be
characterized as needing improvement.

Such uniformity of

test profiles among both the Experimental and Control
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Groups may indicate some possible relationship between the
disease of asthma and personality development within these
individuals.
The stress analysis indicated that the great ma
jority of individuals studied lived their daily lives
under enormous amounts of stress.

The results have indi

cated levels much greater than found in the normal popu
lation.

The impact and implications of this finding need

further attention by the asthma researcher.
No measurable differences were noticed in the
pulmonary function testing.

The collected results simply

confirmed that both groups studied showed the characteris
tic test results for individuals with asthma.
The blood pressure research indicated that most
members of this study had essentially normal blood pressure
at the beginning of the project.

Those few in the the

Experimental Group with elevated blood pressures did show
some improvement, but not enough to effect the results of
the analyses.
The research on subjects with a long term chronic
disease condition presents many problems.

The seasonal

impact on asthma in very important, many patients become
rather symptom free in low pollen seasons and have acute
situations during high pollen seasons.

Many members of

the study had to interrupt their participation in the pro
ject because of hospitalization for respiratory infections.
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The impact of medications and their effect on the biofeed
back training technique needs further study.

It was

observed that some bronchodialator drugs may negatively
influence an individual's ability to lower EMG levels.
Investigation into this area of physiology and pharma
cology was beyond the scope of this study.

The number of

visits necessary for this study (17) may have presented
a hardship to some subjects.

Possibly the same number of

sessions spread over a one or two year period may have
proved to be more effective.

The pulmonary function

testing done in this study was adequate, but it could be
substantially improved by the addition of oxygen consump
tion testing.

The effect or relationship between EMG

biofeedback training and oxygen consumption is an area of
research that must be initiated.
How generalizable are these results?

The patients

in this study came from a clinic population which were
selected on the basis of financial need for services.

This

may limit the usefulness of these results to individuals
seen in a hospital clinic situation.
Many problems and issues have been raised without
adequate answers.

These serve as an indication of the

critical analysis of the findings reported herein.
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Recommendations
The field of biofeedback research is open, and
presents many areas of exciting research.

The psychologi

cal study of the impact of asthma on an individual and
his quest for a life style of quality also provides re
searchers with many fertile areas of inquiry.

The basic

results of this study suggest many immediate areas of
related research.
1.

Recommendations are as follows:

There is a need to replicate this study using a
larger number of subjects and groups.

Better

subgroupings of asthma patients would provide more
precise information.

Possibly a comparison of

long term and recent asthma patients, or mild,
moderate, and severe would be useful.

More pre

cise criterion measures would be helpful, includ
ing multiple EMG site monitoring.

Further, it

would be helpful to include a sample of normal
adults for a comparison.
2.

There is a need for further analysis of the psy^chological impact on pulmonary function.

This is

a highly sophisticated measurement area and needs
the attention and cooperation of both medical per
sonnel and psychc-physiologists.
3.

There is a need to further explore the impact of
recent life stress on the severity of asthma.
Quite possibly a prediction model could be

formulated, to help select appropriate clients for
the biofeedback experience.
There is a need to study the impact of behavior
modification techniques with asthma patients.

Many

of these techniques have been successfully used in
residential treatment centers with asthmatic
children and they may have important implications
for adults.

APPENDIX A
LETTER TO PROSPECTIVE PATIENTS
Dear
The National Foundation for Asthma's Allergy Clinic
of Tucson Medical Center is going to begin a research proj
ect on the.use of Biofeedback with adult asthma patients.
Your chest physician has given us your name as a possible
participant in this study.
We would very much like to talk with you about
participating in this project. This study will take about 2
hours a week, two one hour sessions each week, and will be
of no cost to you. This research project is funded through
a grant given to Tucson Medical Center NFA Asthma and
Allergy Clinic from the National Foundation for Asthma, Inc.
In brief, you will be asked to fill out some forms dealing
with the history of your asthma, and other related topics.
Your blood pressure and lung function will be tested before
and after each session. At each session you will be given
biofeedback relaxation training. Lastly, you will be asked
to fill out a weekly check list of your asthma symptoms.
The results of this study will add to our knowledge
of asthma and its treatment. Biofeedback training is an
instructional technique that we hope will help you relax.
If this project interests you we at the NFA Asthma
and Allergy Clinic would very much like to talk to you.
Please contact the NFA Asthma and Allergy Clinic to set up a
preliminary appointment (327-5461, Ext. 341). All informa
tion gathered will be kept confidential. Further, your
desire to either participate or not will have no effect upon
your regular medical treatment at the NFA Asthma and Allergy
Clinics.
Thank you for your interest in this project.
Sincerely,
Linda Alpert, R.N.
Head Nurse

Paul Jorgenson
Rehabilitation Counselor

Bruce Payette
Doctoral Student
The University of Arizona
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APPENDIX B
SUBJECT'S CONSENT FORM
The following describes the research project that
you will be involved in as a research subject.
1.

Title: The Effect of EMG Biofeedback Training on
Selected Physiological and Personality Variables
in the Adult Asthma Patient.

2.

Location: National Foundation for Asthma, Inc.,
Allergy Clinic located at the Tucson Medical
Center in Tucson, AZ.

3.

Procedures: You were introduced to the study by a
letter from the National Foundation for Asthma,
Inc., Allergy Clinic at Tucson Medical Center.
After that, you called to set up an appointment for
this first session. During this session you will be
asked to complete three (3) questionnaires: the
Schedule of Recent Experience, the Taylor-Johnson
Temperament Analysis, and the Asthma History Ques
tionnaire. During this session you will also be
introduced to electromyography (biofeedback), a
machine that records muscle tension. If you choose
to continue your participation in the study, and if
you are selected to do so by the researcher,
seventeen (17) additional appointments will be
scheduled. These will occur '2 times a week for the
next 8 weeks. Each appointment will be about 45
minutes long and will consist of the following: (1)
your blood pressure and pulmonary function will be
tested; (2) the researcher will collect weekly
medications chart; (3) surface electrodes will be
placed on your forehead; (4) you will be asked to
sit in a comfortable chair and for the next 30
minutes you will try. to completely relax; (5) during
each session the frontalis (forehead) tension level
will be monitored; (6) when the session is over, the
electrodes will be removed; (7) your forehead will
be washed with a lotion; (8) your blood pressure and
pulmonary function will again be tested; (9) your
next appointment will be scheduled.
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4.

Data Collection:

Data will be collected during 1977.

5.

Potential Discomfort or Risks: You may have some
slight irritation on your forehead due to the
application of the surface electrodes. A lotion
will be available to put on your forehead. We do
not foresee any other side effects from this pro
cedure.

6.

Available Emergency Services: The TMC Chest Clinic
will have its standard emergency equipment and
personnel available at all times.

7.

Subject's Costs: You are responsible for your
personal transportation. There will be no charge to
you as a participant in this study.

8.

Benefits to You and/or Society: You may enjoy
finding out what happens to your level of body
tension through the use of relaxation and biofeed
back. You may benefit personally by becoming more
relaxed. Further, this study will benefit other
asthmatics by determining a basis for use of similar
procedures in other respiratory asthma clinics.

9.

At any point in the study you may ask questions.
The researcher will provide time for questions at
the end of each session. When the study is com
pleted, results and conclusions wi?1 be shared with
you. You may see your own data and the general
data of the study.

10.

If at any time during the study you choose to
withdraw, you may do so. This will not be responded
to by ill-will of the researcher and will not in any
way affect your medical care.

11.

Regarding Confidentiality: Information from the
three (.3) questionnaires and biofeedback sessions
will be grouped together. Individual subject's
privacy will not be intruded upon. Furthermore,
only the researcher and the medical staff of the
National Foundation for Asthma Allergy Clinic will
have access regarding the relationship of any
particular subject and their data'. If data are
shared or published in appropriate professional
journals, subjects will be given numbers, for
example, 1-50, and individual subject's complete
privacy will be insured.

APPENDIX C
INFORMED CONSENT
I have read the above and fully understand the purpose
of the study, the general procedure of the biofeedback
equipment and the nature of the tests involved. I have
been informed that there will be no charges for any of the
studies as all expenses involved are part and parcel of
the National Foundation for Asthma, Inc., grant monies. I
also understand that I may refuse to participate or withdraw
from the study at any time without affecting my medical
care and/or my relationship with the National Foundation
for Asthma, Inc.
I hereby agree to participate in this study.

Witness

Subject's Signature

Date

Date

Investigator's Signature
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APPENDIX D
ASTHMA HISTORY QUESTIONNAIRE
TUCSON MEDICAL CENTER
Allergy/Chest Clinic
P.O. Box 6067
327-5461 Ext. 341
Tucson, AZ 85733
Patient's Name:

Age:_-_

Address

Zip

DOB:

Physician

Please fill in blanks and circle other applicable answers.
Feel free to make additional comments. Base your answers on
your own observations and not on what you have been told by
others or what you may know about previous skin test
results. Though these questions are rather detailed, the
information provided will be of major assistance to the
clinic in helping you. All information is confidential.
1.

(Major problems [i.e., asthma, wheezing, nasal or skin]
please circle.)
a.

At what age did the problem begin?

b.

Is the problem getting
(please circle)

c.

Do you have asthma or allergy attacks?

d.

How frequent are the attacks (daily, weekly,
monthly):

e.

How long do the attacks last (minutes, hours, days)?

f.

What do you think starts attacks or makes you worse?

g.

Symptoms same all year around?

1 better, 2 worse
3 staying the same

Yes•

No

Jan

Feb

Symptoms worse (please circle):
Apr

May

Jun

Jul

Aug
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Sep

Oct

Mar
Nov

Dec
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Free of symptoms (please circle):
Apr
h.

Jun

Jul

Aug

Sep

Feb

Oct

Mar

Nov

Dec

Have you ever been hospitalized for asthma, pneu
monia, or bronchitis?
Yes

i.

May

Jan

No

When

Where

Have you ever been seen in the Emergency Room for
asthma?
Approximately how many times in the last year?

SYMPTOMS (circle):
Eyes; itching
burning
swelling
bloodshot
discharge

Nose; sneezing
itching
stuffiness
mouth breathing
bleeding

Ears; itching
fullness
popping
Throat: sore
hearing loss
itching
recurrent ear
post nasal discharge
trouble
mouth breathing or
hearing impairment
snoring (in the past year)
discharge (color

)

Chest: cough (night or early
morning)
breathlessness (at rest,
on exertion)
wheezing
sputum (mucous)
(color
amount
per day
)
pain (at rest, on
exertion),

Skin: rash
itching
hives
eczema
Digestive:
constipation
diarrhea
abdominal pain

BREATHLESSNESS (Questions refer to average condition
in winter)
If disabled from walking by any condition other than
heart or lung disease put "X" here and leave questions
masked.
Are you ever troubled by shortness of breath, when
hurrying on the level or walking up a slight hill?
Yes

No
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Do you get short of breath walking with other people at
an ordinary pace on the level?
Yes^
No
Do you have to stop for breath when walking at your own
pace on the level?
Yes
No
Are you short of breath on washing or dressing?
Yes
No
3.

4.

In general are these symptoms getting:
Staying the same (circle one)

Better

Worse

a.

How long have you lived in Southern Arizona?
1. All of life? 2. Date of move

b.

If you have moved since problems began, are they:
1. Better? 2. Worse? 3. Same?

Are symptoms worse after exposure to: (circle any of the
following that make symptoms worse):
Dust — a. House (indoor)
Smoke — a. Tobacco

b. Outdoor dust

b. Automobile

c. Air pollutants

d. Other
Cosmetics — a. Sprays
Chemicals -- a. Odors
Animals — a. Dogs

b. Sprays

b. Cats

Birds — a. Feathers
Fabrics — a. Wood

b. Soaps

c. Bubble bath
c. Paints

c.

Horses

b. Pillows

d. Other_^

c. Chickens

b. Other

Plants -- a. Bermuda
d. Flowers

b. Cutting lawn

c, Trees

Weather changes — a. Winds b. Heat c. Cold
d. Dryness e. Dampness f. Drafts
g. Air conditioning h. Swamp coolers
Psychological factors — a. Stress
d. Fatigue e. Other
Infections — a. Colds
d. Other

b. "Flu"

b. Anger

c. Fear

c. Bronchitis
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5.

Foods and Drugs
a.

Do any foods make the problem worse or disagree with
you (now or in the past)? Yes
No

b.

Please list these foods

c.

Any bad reactions to drugs, especially penicillin
or aspirin? If yes, please describe the reation:

d.

Any bad reactions to insect bites or stings?

Please list the symptoms

TOBACCO SMOKING
Do you smoke?
Record 'Yes' if regular smoker up to one month ago.
Yes
No
If 'No' to A
Have you ever smoked?
Record 1 No1 if you have never smoked as much as one
cigarette a day, or 1 oz of tobacco a month, for as long
as one year. Yes
No
If 'Yes' to A or B:

Fill in figures below:
Now

Amount smoked
previously

Cigarettes/day (average
including weekends)
Oz. tobacco/week (handrolled)
Oz. tobacco/week (pipe)
Cigars/week (large)
Cigars/week (small)
Age started regular smoking
Age stopped regular
smoking
If smoking stopped or reduced give reasons:^
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6.

What medications have you taken? (please check the
appropriate box)
Name

Yes

No

Were you made
Better? Worse?

The same?

a. Aminophylline
b. Alupent
c. Tedral
d. Marax
e. Quadrinal
f. Quibron
g. Verequad
h. Antihistamines
(PBZ, Dimetapp
Benadryl, Chlortrimetron, etc)
i. Prednisone or
other steroids
j. Inhalers
k. Any other
1. What medications are you taking now?

7.

Personal Environment
a.

Does anyone smoke at home?
If yes, who, how much, and what?
(For the following circle only those that apply
and fill in spaces)

b.

City

Desert

street paved?
Stucco

Mountain (location of home)
Yes

c.

Frame

d.

Air Conditioning:
refrigeration
Filter:

Is

No

Other

(type of home)

central (evaporative) cooler
other

Permanent, disposable
How often changed
How often cleaned
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f.

Heating:

g.

Filter:

Central forced air

wall heaters

other

Permanent, disposable
How often changed
How often cleaned

h.

House:

dusty

not dusty

i.

Indoor plants:

j.

What pets do you have?

many

few

Do pets come indoors?
k.

none
How long

Where do they sleep?

Living room
1. type of carpet
pad
age
2. type of drapes
washable
3. Venetian blinds
shutters
4. furniture: type
are any stuffed
(if stuffed, check label for contents and enter
here)

Your Bedroom
a. Number of beds

b. Number of people

c.

Mattress type and age
and enter here

(check label for contents

d.

Box springs?

e.

Mattress pad:

f.

Pillow material:

g.

Blankets:

h.

Dust collecting items:

Age
cotton

Contents
Dacron

Other
Age

wool

Other
many books

stuffed chair

other
i.

Closet space?

Outside Environment
a.

Your yard:

(list those you know)

Type of lawn

How often cut?

Trees and bushes?

By whom?
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b.

List kinds of trees and bushes of your neighbors:

c.

Any unpaved streets?

d.

Any smelters, cotton gins, chicken farms, stables
or corrals year your home? (circle if yes)

10. Occupational and Residential History (work system
atically from birth forward for residence and from
leaving school for occupation, ensuring that no periods
are omitted- Record actual years job and residence
started and stopped. Under "Residence" record actual
towns lived in (put "outskirts" if this applies). For
villages and rural areas record county; foreign resi
dence only the country; seamen as "at sea."
Give full details of any periods of work in coal and
other mines .r foundries, potteries, cotton/flax/hemp,
asbestos, other dusty jobs, and of any exposure to
irritating gas and chemical fumes.
Dates
(1919-)
(1920-)

(1930-)

(19.40-)

(1950-)

(I960-)

(1970-)

Ages

Industry

Job

Residence
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