
Loma Linda University Loma Linda University 

TheScholarsRepository@LLU: Digital TheScholarsRepository@LLU: Digital 

Archive of Research, Scholarship & Archive of Research, Scholarship & 

Creative Works Creative Works 

Loma Linda University Electronic Theses, Dissertations & Projects 

5-1974 

The Use of E.M.G. Biofeedback to Promote Relaxation and Relief The Use of E.M.G. Biofeedback to Promote Relaxation and Relief 

of Chronic Low Back Pain of Chronic Low Back Pain 

Esther Fashina 

Dorothy Holm 

Follow this and additional works at: https://scholarsrepository.llu.edu/etd 

 Part of the Nursing Commons, and the Pain Management Commons 

Recommended Citation Recommended Citation 
Fashina, Esther and Holm, Dorothy, "The Use of E.M.G. Biofeedback to Promote Relaxation and Relief of 
Chronic Low Back Pain" (1974). Loma Linda University Electronic Theses, Dissertations & Projects. 1322. 
https://scholarsrepository.llu.edu/etd/1322 

This Thesis is brought to you for free and open access by TheScholarsRepository@LLU: Digital Archive of 
Research, Scholarship & Creative Works. It has been accepted for inclusion in Loma Linda University Electronic 
Theses, Dissertations & Projects by an authorized administrator of TheScholarsRepository@LLU: Digital Archive of 
Research, Scholarship & Creative Works. For more information, please contact scholarsrepository@llu.edu. 

https://scholarsrepository.llu.edu/
https://scholarsrepository.llu.edu/
https://scholarsrepository.llu.edu/
https://scholarsrepository.llu.edu/etd
https://scholarsrepository.llu.edu/etd?utm_source=scholarsrepository.llu.edu%2Fetd%2F1322&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/718?utm_source=scholarsrepository.llu.edu%2Fetd%2F1322&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/1274?utm_source=scholarsrepository.llu.edu%2Fetd%2F1322&utm_medium=PDF&utm_campaign=PDFCoverPages
https://scholarsrepository.llu.edu/etd/1322?utm_source=scholarsrepository.llu.edu%2Fetd%2F1322&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:scholarsrepository@llu.edu


VERNIER RADCLIFFE MEMORIAL LIBRARY. 
LOMA LINDA UNIVERSITY 
LOMA LINDA, CALIFORNIA

LOMA LINDA UNIVERSITY

Graduate School

THE USE OF E.M.G. BIOFEEDBACK TO PROMOTE

RELAXATION AND RELIEF OF CHRONIC LOW BACK PAIN

A Thesis in Partial Fulfillment

of the Requirements for the Degree

Master of Science

in the Field of Nursing

May 1974

by

Esther Fashina and Dorothy Holm

1 9 2*80



Each person whose signature appears below certifies

that this thesis in his opinion is adequate, in

scope and quality, as a thesis for the degree Master

of Science.

* Chairman
Dorothy M^TTar£in, ^Professor of Nursing

Lucile Lewis, Professor of Nursing

Clarence E. Carnahan, M.D., Associate 
Professor of Psychiatry.

ii



ACKNOWLEDGMENTS

We wish to acknowledge those persons who have contributed to making

this research study possible. A special thanks goes to our advisor,

Dr. Dorothy Martin, Professor of Nursing, who was a constant source of

help and encouragement. We are also grateful for the counsel and assis

tance of the other members of our thesis committee. Miss Lucile Lewis,

Professor of Nursing, and Dr. Clarence Carnahan, M.D., Associate Professor

of Psychiatry.

We wish to express our gratitude to Dr. Grenith Zimmerman for her

help with the statistical analysis of our data. Thanks is also rendered

to Dr. Lois Ritchie, M.D., Dr. Donald Peterson, M.D., and to staff mem

bers of the emergency department and the employee health service depart-

memt of Loma Linda University Medical Center for their cooperation and

assistance in various ways.

The opportunity for advanced study, of which this research project

was a part, was made possible by the financial assistance from traineeship

grants from the Department of Health, Education and Welfare of the United

States. We are sincerely grateful for this assistance.

Finally, we wish to express our appreciation to our husbands, Mr.

Samson Fashina and Dr. Melvin Holm, for their encouragement and advice

during the time of this study, and to our children for their patience

and understanding.

Esther Fashina

Dorothy Holm
iii



TABLE OF CONTENTS

PageChapter

1INTRODUCTION AND STATEMENT OF THE PROBLEMI

1Need for the Study

1Purpose

2Definition of Terms

3Conceptual Framework

6Hypothesis

7Assumptions

7Method

8REVIEW OF RESEARCH AND RELATED LITERATUREII

8Introduction

Interrelationship of Muscle Spasm, Anxiety, Pain 
and Relaxation 9

9Muscle Spasm and Pain

9Anxiety and Pain

10Anxiety and Tension

10Relaxation

11Chronic Low Back Pain

11Psychosocial Aspects of Chronic Low Back Pain

12Biofeedback

13Biofeedback and Muscular Relaxation

14E.M.G. Biofeedback and Chronic Low Back Pain

15Locus of Control

15Locus of Control and Motivation

16Locus of Control and Learning and Achievement

16Locus of Control and Pain and Aixiety

17Locus of Control and Conditioning

iv



19III METHOD OF STUDY

Selection of a Research Method 19

Criteria for the Selection of Subjects 19

The Researchers 20

The Tools 20

The Setting 20

22Instrumentation

The Pilot Study 23

Procedure of Data Collection 23

24The Initial Interview

25The First Training Session

27Five Subsequent Sessions

28The Seventh Session

29IV FINDINGS AND ANALYSIS OF THE DATA

29The Sample

31Pain Levels

34Medication Levels

36Relaxation Levels

40Relaxation and Pain

41The Locus of Control Variable

Locus of Control and Pain 42

Locus of Control and Amount of Medication Required 45

Locus of Control and Relaxation 45

Related Variables 49

Sleep 49

49Activity

Concomitant Therapy 50

Subjective Response to the Training Methods 50

v



52V DISCUSSION

53Pain Levels

53E.M.G. Levels

Relaxation and Pain 55

56The Influence of Two Investigators

57Locus of Control

58Training Methods

61VI SUMMARY, CONCLUSIONS AND RECOMMENDATIONS

61Summary of Design

62Conclusions

62Limitations

63Related Variables

64Recommendations

66BIBLIOGRAPHY

74APPENDIX A: Interview Guide

76APPENDIX B: Rotters Internal-External Scale

80APPENDIX C: Daily Record

82Participant Evaluation of the Training 
Program

APPENDIX D:

E.M.G. Feedback Relaxation Training Record 84APPENDIX E:

APPENDIX F: Relaxation Training Program 86

APPENDIX G: Practice Guidelines 91

APPENDIX H: Average daily Discomfort Ratings 95

Average Number of Tablets Required by the 
Subjects Daily

APPENDIX I: 97

Contract of Agreement to Participate in 
Biofeedback Relaxation Training

99APPENDIX J:

102Individual Mean Relaxation Levels, Locus 
of Control Rank and Age

APPENDIX K:

vi



APPENDIX L: Mean Relaxation Levels of All Subjects. 
Figures 1-8

105

vii



LIST OF TABLES

PageTable

31Age Distribution of SubjectsI

Duration of Subjects’ Low Back Pain Problem 31II

33Average Daily Discomfort LevelIII

The Difference Between the Means of the Daily Discomfort 
Ratings During Periods A and B

IV-a
34

The Difference Between the Means of the Daily Discomfort 
Ratings During Periods B and C

IV-b
34

The Difference Between the Means of the Daily Discomfort 
Ratings During Periods A and C

IV-c
35

37Average Daily Number of Tablets TakenV

Means of E.M.G. Microvolt Levels of All Subjects During 
the Six Training Sessions and One Evaluation Session

VI
38

Differences Between Average E.M.G. Microvolt Levels of 
X and Y

Vl-a
39

Differences Between. Average E.M.G. Microvolt Levels of 
Y and Z

Vl-b
40

Differences Between Average E.M.G. Microvolt Levels of 
X and Z

VI-c
41

A Comparison of the Average Daily Discomfort Levels 
According to Locus of Control Grouping

VII
44

Mean Discomfort Level Differences from Period A to Period 
B, Between the Two Locus of Control Groups

Vlll-a
44

Mean Discomfort Level Difference^ from Period B to Period 
C, Between the Two Locus of Control Groups

VUI-b
45

Mean Discomfort Level Differences from Period A to Period 
C, Between the Two Locus of Control Groups

VIII-c
46

Group Comparison of the Average Daily Number of 
Analgesic or Sedative-Relaxant Tablets Taken During 
Periods A, B and C

IX

46

The Baseline Mean E.M.G. Microvolt Levels of Group I 
and Group II

X-a
47

The Session Mean E.M.G. Microvolt Levels of Group I 
and Group II

X-b
47

viii



Mean Relaxation Level Differences from X to Y Between 
the Two Locus of Control Groups

XI-a
48

Mean Relaxation Level Differences from Y to Z, Between 
the Two Locus of Control Groups

Xl-b
49

Mean Relaxation Level Differences from X to Z, Between 
the Two Locus of Control Groups

XI-c
49

Subjective Evaluation of the Relaxation Training 
Methods

XII
51

iX



CHAPTER I

INTRODUCTION AND STATEMENT OF THE PROBLEM

Pain in the lumbo-sacral region of the back is a common symptom and

an important cause of loss of work-time in industry, (Smith ejt jLL. , 1971,

p. 360; Beal and Hickman, 1972; Shealy, 1974). The sufferers from low

back pain also comprise the largest group of disabled persons of all

psychogenic disorders (Sternbach, 1973c). Beal and Hickman reported that

1.25 million Americans sustain injuries to their back and spine annually

and about 65,000 of these have some permanent disability (Beals and

Hickman, 1972). The problem of low back pain affects the national econ-

Sternbach andomy adversely in terms of loss of work, time, and money.

his' associates (1973c) estimated that this single disorder costs about

In addition to industriala billion dollars each year in America.

claims, these patients also seek medical and surgical relief continuously,

thereby increasing the demand on the health care system.

NEED FOR THE STUDY

Patients suffering from low back pain are often treated with bed

rest, analgesics, muscle relaxants, sedatives as well as physical therapy

Tranquilizers may be prescribed to treat the depression whichmeasures.

Since there is no drug without someoften accompanies low back pain.

undesirable side-effects, pain relief without medicine would be desirable.

Rest is a measure that has been given high priority in the treat

ment of low back pain (Clanville, 1972). However, before patients can

Jacobson (1938)benefit fully from rest, they need to learn how to relax.

1 -
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pointed out that many patients who are put on bed rest are just lying in

bed but are not really resting because they do not know how to relax, and

that the average person needs training before he can truly relax (pp. 2,

38). This view is also supported by Jacobs and Felton (1969), who wrote

that when many patients are asked to relax by their physicians they

tense their muscles instead of relaxing them. The above findings point

to the need of a relaxation training program that will include some ob

jective measure to show the patients how they are progressing. Rela

tively inexpensive, self-applied measures that contribute to the relief

of low back pain would be welcomed by physicians, nurses and patients as

well.

PURPOSE

The purpose of this exploratory study was to determine if relaxation

achieved by planned instruction and the use of electromyographic (E.M.G.),

biofeedback would reduce low back pain and consequently reduce the amount

of medication taken for the relief of the pain. A secondary aim of the

study was to determine whether persons with internal locus of control

would be able to achieve more positive results from the relaxation training.

than those with external locus of control.

DEFINITION OF TERMS

1. Electromyograph (E.M.G.): An instrument used to measure the level

of summated surface muscle voltage.

2. Audio E.M.G. Feedback: An auditory signal the pitch and volume of which

is directly related to the level of summated surface muscle voltage.

3. Visual E.M.G. Feedback: A visual display on a dial which is directly

related to the level of summated surface muscle voltage.
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Pain in the lumbo-sacral region of the back4. Chronic Low Back Pain:

that persisted for three months or longer.

Relaxation Sessions: A period of thirty minutes during which muscle5.

relaxation technique was taught, and the level of relaxation achieved

was monitored with E.M.G. Biofeedback.

CONCEPTUAL FRAMEWORK

The conceptual basis of this study is founded on the relationship

between pain and relaxation, and biofeedback as a positive reinforce-

Muscle tension and spasm have been identified as fac-ment of learning.

tors which aggravate pain (Egbert e_t auL. , 1964; Guyton, 1971, pp. 579-

582). Low back pain is one type of pain which is intensified by muscle

spasm (Cailliet, 1968, p. 19; Guyton, 1971, p. 582; Freyberf, 1970, p.

In fact, Freyberg wrote that "pain in the back frequently results212)/

from spasm of muscles, which occurs as part of a protective mechanism

for a lesion in the spinal column", (Freyberg, 1970, p. 212). Kessler,

(1955) also views muscle spasm as a reflex action designed to protect

and immobilize the lumbo-sacral joint (p. 56). It has also been pointed

out that there is a viscious cycle between pain and muscular spasm.

Muscle spasm augments pain, and in turn pain may initiate muscular spasm

at the local level (Guyton, 1971, pp. 582, 659; Cailliet, 1968, p. 19).

The following physiological reasons are given for muscle spasm causing

pain:

(1) Muscle spasm increases metabolism of the local area

affected and thereby increases the demand for blood

supply with possibility of demand for blood flow ex

ceeding the vascular capability.

(2) Muscle spasm leads to ischemia in local tissues af

fected which, in turn, leads to the production of
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acidic metabolic end-products or tissue degenerative

products that stimulate the pain nerve endings (Guyton,

1971, pp. 582-83).

(3) Muscle spasm aggravates low back pain in particular be

cause it causes irritation and compression of the inter

posed intervertebral disk and nerve roots (Cailliet,

1968, p. 19).

Anxiety has been recognized as having a major influence on pain.

When the anxiety level is high, pain perception and response are also

Sternbach wrote that the individual’s response to pain is largelyhigh.

determined by his capacity for and style of dealing with anxiety. He

observed that persistent pain was more common with neurotic patients who

had a high level of anxiety (Sternbach, 1968, p. 160). There are many

reasons for anxiety to be a major factor in patients with low back pain.

among them is the disabling nature of the syndrome.

Because of the relationship between anxiety, muscle spasm and low

back pain, it seemed logical that muscular relaxation could relieve the

pain by reducing the anxiety and the muscle spasm. According to Gellhorn

(1958), neuromuscular relaxation lessens cortical excitability due to

reduction in proprioceptive impulses from the muscles. Jacobson believed

that as neuromuscular relaxation deepened, emotions and other mental

activities subsided (1967, p. 151). Aiken (1971) used relaxation train

ing with cardiac patients to reduce their stress and anxiety. Other

investigators have successfully used relaxation and E.M.G. biofeedback

to relieve the pain of tension headaches (Budzynski, Stoyva and Adler,

1970; Sargeant, Green and Walters, 1972; Fichtler and Zimmerman, 1973).

Gessel and Alderman (1971) found muscle relaxation training helpful for

six out of eleven subjects suffering from myofacial pain.
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Jacobson differentiated true relaxation from ordinary rest, and ad

vocated a training program as the best method for the average person to

learn relaxation (1967, p. 17).

Numerous investigators have used behavioral modification to facili

tate the learning of responses beneficial to health (Berni and Fordyce,

1973, pp. 8-10, 19-25; Green and associates, 1969; Fordyce, 1968). Be

havioral modification and operant conditioning are based on the learning

theory which states that the probability of a behavior occurring is in

creased when the behavior is associated with a positive reinforcement

(Piggot, 1969). Desired bodily responses could be reinforced by electro

myographic biofeedback and verbal encouragement.

The concept of locus of control is based on the social learning

theory as set forth by Rotter, (1966). This describes the degree to

which an individual believes that his reinforcements are contingent on

his own behavior. Those who feel that they are able to control their

own behavior and destiny to a marked degree are said to have greater in

ternal locus of control. Those who believe that their reinforcements

are under the control of others, fate, or other outside forces are said

to have external locus of control. Recent laboratory investigations con

cerning the parameters of autonomic conditioning have suggested a rela

tionship between success in learning by operant conditioning, biofeedback

measures and locus of control (Ray, 1971). There appears to be a rela

tionship between the locus of control variable and an individual’s

awareness of his reinforcements (Strickland, 1962), the degree and direc

tion of his response to conditioning (Ray, 1971; Fotopoulas, 1970) and

his tendency to resist outside influences (Getter, 1966; Biondo and Mac

Donald, 1971). Since biofeedback conditioning seems to exemplify control

by the self, there may be a relationship between success in learning
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relaxation therapy and locus of control.

Chronic low back pain is a source of considerable suffering for

The condition challenges nurses and points out amany, many patients.

need for more alternative measures for relief of pain. If relaxation

training were successful in diminishing pain, it could be added to the

alternatives available for nursing intervention. When a measure without

known undesirable side effects becomesavailable, it could be used as a

substitute for or an adjunct to medication. Another advantage of relax

ation training could be the part that the patient could have in relieving

his suffering by a means within his control.

HYPOTHESES

Based on the conceptual framework and the purpose of the study, the

following working hypotheses were proposed to guide the conduct and anal

ysis of this exploratory study:-

1. Subjects who learn to relax with the use of E.M.G. biofeedback and

relaxation instruction will report a general decrease in the intensity

of their low back pain as the sessions progress.

2. Subjects with low back pain who participate in the relaxation train

ing program will use less medications (pain medications, muscle relaxants.

sedatives and tranquilizers) as the training sessions progress and after

the training is over, than before they learned to relax.

3. Subjects who reported a decrease in the intensity of pain during the

relaxation training sessions will report that the improvement in their

low back pain has been maintained for two more weeks after discontinuing

the training sessions.

4. Subjects with chronic back pain who have an internal locus of control

will achieve more positive results than those whose locus of control is
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external (i.e. those with internal locus of control will be able to relax

more, reduce the intensity of their pain more and reduce the amount of

medications that they take for their pain more than those with external

locus of control).

ASSUMPTIONS

The following conditions were assumed to be true and were not tested

during the study:

1. Relaxation will reduce muscle tension and spasm.

The subjects will give an honest subjective report of pain.2.

3. The subjects will give an honest response to the various question

naires.

4. Records of medications taken for low back pain will be accurate.

The number of pain medications taken is an index of the intensity of5.

pain.

METHOD

Patients with chronic low back pain aged 26 to 62 years were the sub

jects of this exploratory study. Each patient served as his own control.

The training was done with the use of E.M.G. audio and visual feedback

and the reading of relaxation instructions (Appendix F) to the subjects.

The subjects were also required to practice relaxation two times daily

at home, for fifteen to thirty minutes each time. The effect of the re

laxation training on pain was measured subjectively and objectively by

comparing pain rating scales, the number of medications taken and E.M.G.

recordings before, during and after the training sessions.



CHAPTER II

REVIEW OF RESEARCH AND RELATED LITERATURE

I. INTRODUCTION

The problem of pain has challenged man since the beginning of time.

Many attempts have been made at defining and analyzing this complex

psychophysiological response with the hope that an increased understand

ing of the nature of pain would enable man to deal more effectively with

According to Engel, pain can be defined on the basis of itssuffering.

clinical characteristics as "a basically unpleasant sensation referred

to the body, which represents the suffering induced by the psychic per

ception of real, threatened or phantasied injury" (Engel, 1970, p. 45).

Pain is an abstract concept which is influenced by the physical, mental

and social aspects of life. It can best be defined by the subject ex

periencing it and therefore evaluations of pain must depend largely on

subjective responses (McCaffery, 1972, p. 8; Engel, 1970, p. 44-46).

Pain refers to sensation, stimulus and response (Sternbach, 1968,

p. 12). It involves a variety of feelings on both the somatic and psych-

Bodily pain is most commonly thought of as being theological levels.

result of stimuli due to physical and chemical agents. Tension and

pressure are among these physical agents. Sometimes the causative physi

cal stimulus is not obvious and psychosomatic and psychogenic factors

may be the major contributors toward the particular pain experience

(Keele, 1967; McCaffery, 1973, p. 2-3).

It is beyond the scope of this study to deal with all aspects of

8 -
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the pain experience and its alleviation. We have confined ourselves

chiefly to literature that concerns: (1) The interrelationship between

muscle spasm, anxiety, pain and relaxation and (2) Certain aspects of

chronic low back pain. Literature has also been reviewed in two areas

that relate to the methodology of the experimental aspects of the study.

(1) Research studies that are concerned with the faci-These areas are:

litating effect of electromyographic feedback on muscular relaxation and

pain relief; (2) The relationship between the locus of control dimension

and those factors that may influence an individual’s ability to benefit

from electromyographic feedback learning.

THE INTERRELATIONSHIP OF MUSCLE SPASM, ANXIETY, PAIN AND
RELAXATION

II.

Muscle spasm and pain. Muscle spasm and ischemia are important

One reason why muscle spasm causes or incausative factors of pain.

creases pain may be that spasm causes compression of the intramuscular

blood vessels, which in turn, leads to ischemia in specific areas. It is

believed that bradykinin or histamine are produced due to tissue ischemia

Spasm also in-and that these chemicals stimulate the pain receptors.

Muscle spasm also increases the local metabo-creases local metabolism.

lie rate to the point that there is a painful response (Engel, 1970,

p. 57; Guyton, 1971, p. 579).

Pain causes both reflex motor reactions and psychic reactions.

Among the psychic reactions are anxiety and muscular excitability. Hence

there is a vicious cycle between pain and muscle spasm. Pain is aggra

vated by muscle spasm and muscle spasm is caused at the local level by

pain (Guyton, 1971, p. 581-82, 659).

Anxiety and Pain. There is evidence that increased anxiety is
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associated with increased pain. This may be because there is a tendency

for the pain threshold to be lower and the emotional responses to be

higher in the presence of anxiety (Folkins, 1968; Sternbach, 1968, p.

160; Thomson, 1965). Lynn and Eysenck (1961) state that anxiety decreases

the pain tolerance. Guyton maintains that the pain threshold remains

fairly constant but that the response varies (Guyton, 1971, p. 581).

In a series of experiments, Jacobson, (1938)Anxiety and Tension.

demonstrated that increased muscular contraction accompanies states of

nervous irritation and excitement. Muscle tension has been found to be

high in states of anxiety; hence some have proposed that muscle relax

ation and anxiety are incomparable (Jacobson, 1938, p. XV, 396-411; 1967,

p. 151; Wolpe, 1958, p. 72). This hypothesis has been tested by several

investigators with varying degrees of support (Goldstein e_t al., 1964;

Jacobson, 1967, p. 85-118; Mathew and Gelder, 1969; Wilson and Wilson,

1970). Wilson and Wilson (1970) found only partial support for this

They studied a group of sixty-three general medical patientshypothesis.

in a veteran's hospital and found that relaxation only decreased the

anxiety in the high anxiety group. Goldstein and associates (1964)

studied depressed patients with structured interviews. They produced

varying degrees of anxiety in these patients and found that some indivi

duals responded with autonomic activation, some with muscle tension and

others with overt muscular activity.

If tension and anxiety intensify the problem of pain then it appears

that relaxation should help to modify discomfort.

Relaxation. Jacobson (1967) states that real relaxation differs

from ordinary rest in that in ordinary rest, skeletal and smooth muscle

are only partially relaxed (p. 17). With training, states of deeper re

laxation may be achieved.
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Several approaches have been used in an effort to promote muscle

Jacobson (1938) deve-relaxation and relieve tension-related problems.

loped a series of exercises to teach progressive relaxation (p. 42-80).

Wolpe and Lazerus (1966) modified Jacobson’s technique and integrated it

into a program they called systematic desensitization (p. 177-180).

Shultz and Luthe (1959) used autogenic phrases with suggestions of warmth,

heaviness and serenity (p. 13-95). Others have attempted to teach re

laxation by the use of hypnosis, alpha brain wave training, electromyo

graphic feedback, or a combination of two or more of these, methods (Green

ejt a^L., 1969; Barber and Hahn, 1963; Mathews and Gelder, 1969).

Cailliet (1968) states that relaxation of muscle spasm is an impor

tant element in the treatment of intervertebral disk herniation syndrome

(p. 110).

III. CHRONIC LOW BACK PAIN

The back is exposed to many sources of injury and lesions due to

its multiple functions and its anatomical relationship with other parts

Many back pains are caused by muscular spasms which mayof the body.

arise from elsewhere in the body. Pain in the back also frequently re

sults from muscle spasm which occurs as a protective mechanism for a

The majority of intervertebral disc lesionslesion in the spinal column.

occur in the lumbar region around the fourth and fifth lumbar vertebrae.

accounting for the high incidence of low back pain and sciatica (Guyton,

1971, p. 587, 582; Freyberg, 1970, p. 212' Mersky and Spear, 1967, p. 56).

Psycho-social aspects of chronic low back pain. Chronic pain has

Severe emotional stressbeen found to be influenced by many factors.

may activate psycho-physiologic mechanisms that cause muscle spasm, vas

oconstriction and visceral disturbances which lead to chronic pain (Bonica,
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1973, p. 82). Positive reinforcement by people in the environment of the

chronic sufferer may increase the pain and associated behavior (Fordyce,

1973).

Psychosocial factors play as important a role in low back pain as

Although some people who com-they do in other forms of chronic pain.

plain of backache have no organic disease, some physical findings are

present in most of these patients. These physical findings, however, may

not account for all the pain (Freyberg, 1970, p. 212; Sternbach, 1973b).

In a study of one hundred and seventeen patients with low back pain.

Sternbach and associates (1973a, 1973b) found that these patients scored

higher on the invalidism and depression scale than did normal subjects

or those with rheumatoid arthritis. Patients whose litigation (court

action to get social security, industrial compensation and other benefits)

was yet unsettled had a poor prospect for improvement.

Levy (1955) reported that careful study of certain patients with

low back pain revealed unusual locations of the pain, or bizzare radia

tion which did not conform to any anatomical pattern.

Acute pain is often a sign of bodily injury, but chronic intractable

pain is often a sign of the sufferer wishing a sick role and may consti

tute a career which the patient does not want to relinquish. This may

be true of some patients with low back pain (Szaz, 1968; Sternbach et al..

1973b)

IV. BIOFEEDBACK

Biofeedback .... refers to techniques whereby the bioelectric 
analog of physiological responses is connected to visual, audi
tory or tactile display which is seen, heard, or felt by the

Because information about the physiological response isuser.
brought back to the brain via an external path, the technique 
is called biofeedback (Mulholland, 1972, p. 1).

Biofeedback training is based on two factors that are part of the
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theory of operant conditioning: the immediate knowledge of what is hap

pening and the systematic shaping of the response (Budzynski and Stoyva,

1969). This immediate knowledge of the event is important because "a

variable cannot be controlled unless information about the variable is

available to the controller" (Gaarder, 1972, p. 50). Biofeedback condi

tioning differs from operant conditioning in that it does not give an

explicit reward for a correct response. The compelling valence of oper

ant conditioning may have greater motivational value than the more neu

tral type of feedback given by the dial or sound of a machine (Gaarder,

1972).

Biofeedback and muscular relaxation. Jacobson (1938) first deve

loped a string galvanometer that measured electrical activity of skeletal

muscle at a fractional microvolt level. He used this equipment to measure

the effectiveness of his progressive relaxation techniques and noted that

relaxed patients had lower, muscular electrical activity than those who

were tense (p. 310-311). This process of recording the very small bio

electric potentials of the muscle fibers became known as electromyography.

It is only within the last the to twelve years that the electromyo

graph as an instrument for teaching muscle relaxation has come into

wider use.

Basmajiian (1963) showed that under experimental conditions, a sub

ject could be taught to relax and tense a specific motor unit at will.

within a short period of time if he was supplied with cues of the activity

All sixteen of his subjects were able to learnwithin that motor unit.

to do this within fifteen to thirty minutes. They also learned to relax

and activate whole muscles. Other investigators had similiar results

(Harrison and Mortenson, 1962; Carlsoo and Edfeldt, 1963; Baginsky, 1969).

The facilitating effect of electromyographic feedback on voluntary muscle
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control was demonstrated.

It was noted that relaxation could spread from one muscle to another

or a subject could learn to isolate relaxation to a specific muscle

(Green et^ al^. , 1969) .

Jacobs and Felton (1969) saw therapeutic possibilities in the use

of E.M.G. feedback measures. They monitored the myoelectric activity of

the trapezius muscle of ten normal subjects and ten subjects who had sus

tained neck injuries and found that visual feedback facilitated relaxation

of the trapezius in both groups.

Budzynski and Stoyva, (1969) used E.M.G. feedback to produce deep

muscle relaxation. Their fifteen subjects were able to reduce their

muscle action potentials by fifty percent within a training period of

only three, thirty-minute sessions. Control subjects who received no

feedback decreased their recorded E.M.G. tension levels by only twenty-

eight percent during the same period of time.

E.M.G. recordings from some parts of the body seem to be more easily

Balshan (1962) found thatreduced by relaxation attempts than others.

the following muscles are the best indicators of overall muscle tension:

trapezius, neck extensors, frontalis, biceps, forearm, quadriceps and

In a later study, it was noted that certain personalitygastrocnemius.

factors correlated with tension in specific muscles. People who were

high in trait anxiety and depression, and who were low in emotional

stability exhibited the greatest increase in trapezius tension. In some

individuals, the tension may dominate in the head-neck-back region while

others may tend to have dominent tension in the limbs (Skipman e_t al.,

1964).

E.M.G. biofeedback and chronic low back pain. We are aware of the

fact that at least one other group of investigators are using E.M.G.
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feedback for teaching deep muscle relaxation to patients with chronic

low back pain in conjunction with other rehabilitative measures. To

date no reports of this type of program are found in scientific literature.

J V. LOCUS OF CONTROL

It is widely recognized that reinforcements and rewards are factors

that mold human behavior and influence man’s acquisition of knowledge

An individual tends to behave in a way that, past experienceand skill.1/
has taught him, will bring him the greatest reward in a particular situa

tion (Rotter, 1966; Dua, 1970). Because of experiences with success and

failure in the past, some individuals tend to become highly dependent on

forces outside of themselves for reinforcement. Rotter labeled these

people as having a greater "external locus of control". In contrast,

there are those who believe that their destiny is largely contingent on

their own actions and that they can exercise control over their rein-

These are said to have a greater "internal locus of control".forcements.

Most individuals rank somewhere on the continuum between the two extremes.

It is possible that the feeling that one can control his environment may

be related to the feeling that one can control himself (Rotter, 1966).

\ Locus of control and motivation. Motivation is of prime importance

in determining the success of biofeedback training (Lawrence, 1972, p.

It is suggested that the difference between the "externals" and100).

the "internals" is one of expectancy rather than of motivation (Rotter,

Tseng, (1970) found that both groups may be1966; MacDonald, 1970).

equally motivated in that they want to bring about change and avoid fail-

The "externals", however feel powerless because they do not believeure.

that they have the ability or the opportunity to influence their future

There may be a relationship between a person’s(Seeman and Evans, 1962).
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belief that he can control his reward s and his tendency to try to exert

such control (Lefcourt, 1966). Feather (1963) suggests that expectancy

may constitute one of the motivational factors that helps an individual
/ decide how to achieve a relevant goal.

A number of researchLocus of control and learning and achievement.

studies have been done to try to establish some relationship between the

In a study of hospitalized tubercu-expectancy variable and learning.

losis patients, Seeman and Evans (1962) found that there was an associa

tion between "powerlessness" and poor learning. The "internals" had a

greater knowledge of their disease condition than their "external"

counterparts.

Differences in the learning rate may depend on the nature of the

In a study of reformatory inmates, Seeman (1963)material being learned.

found that the "internals" learned more rapidly only when the information

Phares (1968)was relevant to personal control of important goals.

found that the "internals" were more able to utilize the information

they received but that they did not differ from the "externals" in the

There is some evidence that "externals"amount of material they learned.

may not perform as well under skill conditions (Rotter and Mulray, 1965;

Julian and Katz, 1968). Internal subjects seem to improve more under

self reliance conditions (Cromwell e_t al. , 1961) .

There is some indication thatLocus of control and pain and anxiety.f
an individual's belief in his own lack of control tends to produce an-

/
xiety (Watson, 1967; Ray and Katahn, 1968). On the basis of the idea

that anxiety increases the perception of pain. Bowers (1968) hypothesized

that greater externality of control might be related to the increased

perception of pain. His study, conducted on thirty-two male students.

The "externals", though more anxious, tended todid not bear this out.
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perceive the experimental shock as slightly less painful than did the

"internal" subjects.

In a study of sixty-two female patients who had undergone abdominal

surgery, Johnson and Leventhal (1971) found that the "internals" tended

to obtain more analgesic medicine. Perhaps this was so because these

patients believed they could influence their care and therefore felt more

4 free to ask for medication.

Locus of control and conditioning. The reaction of an individual

toward attempts to influence him may vary according to his general expec-

The "internals" seem to be more resistive to subtle attempts totancy.

influence them (Getter, 1966). Biondo and MacDonald (1971) found that

the "externals" tended to conform more readily to both high (overt) and

low (covert) levels of influence, whereas the "internals" tended to resist

In verbal conditioning trials of one hundred-andhigh level influence.

eight undergraduate students. Getter (1966) found that the "externals"

The "internals" were more likely to experienceconditioned more easily.

latent conditioning. Strickland (1962) found that there was no difference

in the rate of conditioning between the two groups though the "internals"

were more aware of the reinforcements. Others noted similiar response

(Ude and Vogler, 1969).

As biofeedback training is of relatively recent origin, studies re

lating biofeedback measures to the expectancy variable are few. Foto-

poulas (1970) tested the ability of thirty-two subjects to increase their

heart rate by thinking, under feedback and no-feedback conditions. The

"internals" were able to increase their heart rate under both feedback

and no-feedback conditions, with an average increase of 1.14 beats per

"External" subjectsminute in the latter condition over the former.

were unable to raise their heart rate by thinking alone. They were,
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hov/ever, able to do almost as well as the "internals" when they were

Ray and Lamb (1974)given information feedback from an oscilloscope.

The fact that the "externals were unable to in-had similiar results.

crease their heart rate in the absence of feedback may "indicate that

they are less sensitive to internal signals" (Shapiro ^t al.* , 1972,

p. 304).

Ray (1971) studied forty subjects for their ability to control heart

"Internal" sub-He found feedback measures to be facilitating.rate.

jects were found to have greater ability to raise their heart rate and

"external" subjects in lowering the rate. Subjects reported using dif

ferent strategies to bring about the rate changes.

Intensive biofeedback training may alter an individuals locus of

Leeb (1974) reported that after an intensive two-day multimo-control.

dality feedback training session of 14 volunteers, most of his subjects

tended to become more internal in their control expectations and reported

A few, however, shifted toward thea greater sense of self-esteem.

These reported that they found the relaxationexternal end of the scale.

training quite stress-producing.



CHAPTER III

METHOD OF STUDY

The problem of this study was to determine if general relaxation.

taught in six electromyographic (E.M.G.) feedback sessions would help to

moderate or alleviate back discomfort and/or decrease the amount of medi

cation required by a selected group of adult subjects who suffered from

A second aspect of the problem was to determinechronic low back pain.

if there was any relationship between the control expectancy variable

and the degrees of success that the subjects might achieve from the

training session.

Selection of a research method. The exploratory method was selected

as the one most appropriate for achieving the purposes of this study.

The one-group method was used in that each of a group of individuals par

ticipated in a single treatment plan and the results were measured. Each

A baseline for each participant'ssubject served as his own control.

pain and medication level was established on the basis of a record of

the three days prior to the first relaxation training session.

Criteria for the selection of subjects. Selection of the sample

subjects was done using the convenience sampling method. The criteria

for the selection of subjects were as follows:

Age range of 21 to 65 years1.

Absence of any disability that might make positioning difficult2.

3. Ability to communicate (read, write and speak) in the English

language at the level that enabled the subject to understand verbal and

19 -
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written instructions and to answer the questionnaires

4. Ability to see and hear so as to be able to observe the electro

myograph microvolt meter signals and to hear instructions, verbal dis

cussion and the audiofeedback signals

5. Voluntary participation in the study

6. Should not be an in-patient in the hospital

Have had a problem with low back pain for at least three months7.

Be referred by a physician or have his physician's consent to8.

his participation in the training program.

The researchers. The two researchers were registered nurse grad

uate students. Each subject was followed throughout his entire program

The tools, the setting and the procedure usedby the same researcher.

by each researcher were identical.

The tools used in the study consisted of the following:The tools.

A brief interview record, which was used by the researcher1.

during the first interview with the prospective subject in or

der to gain some basic information that might be relevant to

the study. (Appendix A)

Rotter's Internal-External Scale. This is a twenty-nine2.

item forced choice questionnaire which consists of twenty-three

This scale has been widely used andtest and six filler items.

its test-retest reliability has been shown to be satisfactory,

ranging between .49 and .83 for a variety of samples and inter

vening time periods (Hersch and Scheibe, 1967). The results

obtained by the use of this scale have been fairly consistent

with other measures for the same variable (Rotter, 1966). In

this study Rotter's Internal-External scale will be referred to

(Appendix B)as the I-E Scale.
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A card v;as prepared for the subject to use for recording3.

(1) the amount of analgesic, sedative, relaxant or tranquiliz-

ing medication that he required each day; (2) his own evalua

tion of the amount of discomfort he suffered in his low back

each day, and (3) the number of times that he practiced relax-

This record was referred to as the Daily Record.ation at home.

(Appendix C)

The measurement of the intensity of pain has been a problem

to researchers since no currently available method seems to be

Ernest Hilgard (1967), a psycho-accurate in all situations.

legist who studied pain extensively wrote "there is no physio

logical measure of pain which is either as discriminating of

fine differences in stimulus conditions, as reliable upon re

petition or as lawfully relating to changed condition, as the

subjects verbal report" (p. 107). Several researchers have

used graded scales on which a record of the severity of the pain

was recorded at regular intervals by the subject (Hewer e_t al. ,

1949; Keele, 1948; Houde, Wallenstein and Rogers, 1960). Lasa-

gna (1960) suggested that daily recording of the pain evaluation

rather than relying on memory is likely to provide more accu

rate data. Medication records have been used to evaluate pain

intensity (Egbert ex al_., 1964).

Home practice sessions between E.M.G. biofeedback sessions

have been found to be useful (Green el: al. , 1970; Peper, 1973;

Raskin et_ al. , 1973) . The purpose of the recording of these

sessions was to encourage subjects to practice faithfully.

4. A brief questionnaire was used to allow the subject to

evaluate the total program at the end of the sixth E.M.G.
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feedback relaxation session. (Appendix D)

The researcher used a record form on which to note the5.

amount of relaxation each subject achieved at the beginning of

each relaxation training session and at regular intervals

This was referred to as the E.M.G.throughout the session.

Relaxation Record. (Appendix E)

6. A short reading of instruction for relaxation techniques

This was adapted from Wolpe and Lazarus' (1966,was used.

p. 177-180) modifications of Jacobson's (1938) progressive re

laxation and on Shultz and Luthe's (1959) autogenic training

suggestions. (Appendix F)

A brief instruction sheet was constructed for the purpose7.

of assisting subjects with their relaxation practice at home.

This was based on Wolpe and Lazurus (1967) modifications of

Jacobson's progressive relaxation and Shultz and Luthe's (1959)

autogenic training and was similiar to the relaxation sugges

tions that were used at the training sessions. (Appendix G)

An anecdotal record was kept by the researcher of each8.

Variables that seemed to relate to the subtraining session.

ject's response to the program were noted. Specific attention

was given to references to the subject's ability to sleep and

to the amount and nature of activity he engaged in.

The relaxation training was done in a quiet, air-The setting.

The room was furnished with a bed, a recliningconditioned laboratory.

chair, a bedside table, a lamp and lamp table, two easy chairs and a

moveable table on which the E.M.G. equipment was placed. Provision was

Pillows and blankets were pro-made for private, undisturbed sessions.

vided for the subject's comfort. A bedboard was used under the mattress
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Jacobson (1938, p. 38) stressed the impor-to add firmness to the bed.

tance of a suitable environment for the purpose of relaxation.

A feedback myograph (BFT 401) and a time periodInstrumentation.

integrator (BFT 215) manufactured by Bio-Feedback Technology Incorporated

were used to determine the microvoltage from the muscle activity of the

trapezius muscle. This equipment was selected for its convenience in

that it provided an average percentage of a selected microvoltage over a

predetermined period of time (30 seconds in this study). A sound compo

nent was used with the E.M.G. equipment in order to provide continuous

audiofeedback, the nature of which was that the pitch and the volume of

the sound increased with the muscle tension level.

This type of skin electrode is mostSurface electrodes were used.

commonly used for E.M.G. feedback muscle training (Green j^t _al., 1969;

Budzynski al^. > 1970; Jacobs and Felton, 1969).

Prior to the major project, a pilot study was doneThe pilot study.

One subject was referredon two subjects who had chronic low back pain.

by her physician and one volunteered to participate in the study. The

pilot study provided the experimenters with the opportunity to become

familiar with the operation of the equipment and allowed for the testing

of the adequacy and practicality of the tools and for the refinement of

On the basis of the findings of the pilot studythe experimental design.

it was decided to monitor relaxation levels by electrodes on the trap

ezius rather than on the frontalis muscle as originally planned. It

seemed that recordings from the trapezius reflected more closely, tension

Although the purpose of the relaxationchanges in the low back muscles.

training was to produce deep relaxation of all skeletal muscles the prime

concern was that relaxation of the back muscles be achieved.
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PROCEDURE OF DATA COLLECTION

Upon the referral of a subject by his orThe initial interview.

her physician or self-referral, the researcher made an appointment with

the potential subject for the initial interview. If the subject was

self-referred, permission was obtained to consult with the subject's

physician and gain his approval for the subject's participation in the

training program.

The initial interview consisted of a brief assessment of the subject

Recordings of this information were madeand his low back pain problem.

(Appendix A) A brief explanation of the prin-on the Interview Report.

The subject's written consentciples of biofeedback training was given.

(Appendix J) An attempt wasto participate in the study was gained.

made to indicate to the participant that this program was not meant to

replace any other therepeutic measures that he might be using or to

interrupt the patient-physician relationship, but rather that this train

ing might be an adjunct to other therapy, if it was successful. The im

portance of home practice between the training sessions was emphasized.

A schedule of six appointments was set up for relaxation training.

The sessions were given within a period of eleven to twenty-two days.

Forty-five minutes to an hour were alloted for each session. This time

Other researchers, how-schedule was set on a somewhat arbitrary basis.

Wolpe and Lazerus were ableever, have used similiarly timed programs.

to train individuals to relax deeply without using feedback, in only six.

twenty-minute sessions (Wolpe and Lazerus, 1967, p. 61). In the treat

ment of patients with tension headaches Budzynski and associates (1971)

used from four to eight weeks of two to three E.M.G. biofeedback sessions

Wickramasekera (1972) was able to train twelve normal sub-each week.

jects to relax the forearm and the frontalis to below four mocrovolts on



25

the E.M.G. recording by the end of six, forty-five minute training

sessions.

Each subject was given a Daily Record card (Appendix C) and asked

to begin recording the amount of analgesic, sedative, relaxant and tran-

quilizing medications that he required each day. The subject was also

asked to rate his discomfort each day according to a predetermined scale

on which 0 indicated no pain, 1 - a little discomfort, 2 -> moderate

amount of discomfort, 3 - moderately severe discomfort, and 4 severe

He was asked to keep this record for at least three days anddiscomfort.

to bring it to his first training sessions. This record became the base

line with which later medication and pain records were compared.

Each participant completed Rotter's I-E Scale questionnaire at this

(Appendix B) These scores were then ranked. Those that weretime.

eight or above were rated as having greater external locus of control

and those scoring seven or below, greater internal control.

At the time of the first training ses-The first training session.

sion the subject came to the E.M.G. Biofeedback laboratory. The investi

gator tried to set the participant at ease by conversing in a relaxing

A brief explanation of the purpose of the relaxation sessionsmanner.

The function and purpose of the dial on the feedback myo-was repeated.

The subject was reassuredgraph and of the audiosound was explained.

Emphasis was placed on the factregarding the safety of the procedure.

that the subject would be controlling his own rate of muscle relaxation

and that the instrumentation was merely there to help him be aware of

Time was allowed for questions and observations.how he was doing.

Surface electrodes were applied, one on each side of the upper back

about midway between the top of the humerus and the cervical spine and

The ground electrode was placedslightly posterior to the shoulder line.
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The electrodes were then tested to ensure that the re-on the forehead.

sistance was well below twenty thousand ohms. The use of the integrator

was explained briefly as an instrument that would help the researcher

make periodic recordings of the tension level. This instrument was posi-

A filtertioned so that the readings were not visible to the subject.

was used to decrease interference from heart sounds. All microvolt

values in this study were recorded with the filter in the "on" position.

The subject was then asked to lie down on the bed and assume as

Blankets and pillows were providedcomfortable a position as he could.

During the first five minutes the subject was asked toas necessary.

relax as well as he was able, without feedback or instruction. At the

end of five minutes the E.M.G. Feedback myograph (BF 401) was switched

on and three recordings were taken, at thirty-second intervals, from the

summations on the Integrator (BFT 215). These recordings were entered on

the subject's E.M.G. Feedback Relaxation record and were used as a base

line for comparison with subsequent E.M.G. recordings throughout the

The sound component was then turned on low and thetraining program.

subject was told that some suggestions for relaxation would be read to

him and that he should try to implement them.

The Relaxation Instructions (Appendix D) were then read to the sub-

The researcher read in a low even tone of voice and allowed theject.

After the portion of thesubject time to follow the directions given.

reading that requires muscle tightening exercises was completed, the

sound was turned up somewhat and the researcher continued to record the

summations from the integrator, taking three, thirty-second readings at

the point of each five-minute interval, while she read the suggestions

Care was taken not to take a recording at the momentfor relaxation.

when a subject was changing his position or being otherwise disturbed.
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After five, five-minute interval recordings had been made, beyond the

baseline recordings, the session was completed. The subject was given a

Daily Record care (Appendix B) and was encouraged to keep a daily record

The initialof medications, pain evaluations and practice sessions.

Daily Record care on which the subject had recorded his medications and

his pain evaluations of the previous three days became part of the sub

ject's file and became the baseline record for comparison with data col

lected during the project.

A relaxation instruction sheet (Appendix G) was given to the subject

to assist him with his home practice sessions.

Five subsequent sessions At each subsequent relaxation session the

initial ten or fifteen minutes were allowed for application of the elec

trodes and for any discussion or questions that the subject might have.

A baseline recording was taken of three, thirty-second interval summations

after the subject had tried to relax for five minutes. Five similiar re

cordings, made at five minute intervals, were taken. The relaxation in

structions (Appendix D) that were used at the first session were read to

the subject only if he felt that they would be helpful to him. Otherwise

the subject progressed with the assistance of the audiovisual feedback

alone. The researcher remained seated near the subject. She gave per

iodic reports of the summations on the integrator or suggestions to the

subject if she felt they might be helpful.

If the readings on the microvolt meter dropped to the one-third of

the scale the sensitivity of the visual and auditory feedback of the BFT

This was done in order to "shape" the sub-401 myograph was increased.

ject’s response. "Shaping" of the response is produced by gradually in-

This may involve recording bodycreasing the difficulty of the task.

changes at progressively higher sensitivities. In working with a subject
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who suffered from tension headaches, Budzynski and associates (1971),

maintained the sensitivity of the biofeedback machine so that the tone

level was low, eighty percent of the time. This indicated success to the

subject, for the larger proportion of the time and thereby promoted

learning and did not produce frustration. An evaluation of his progress

He was permitted towas given to the subject at the end of each session.

see the record of the summations from the integrator if he desired. New

Daily Record cards were given to the subject when he required them.

After the sixth session the subject was asked to complete the eval

uation questionnaire (Appendix D). He was then given enough Daily Record

cards to enable him to continue keeping his medication, discomfort and

practice recordings for another fourteen days. This was done in order

to determine if any gains from the E.M.G. relaxation training were main

tained without the aid of the frequent E.M.G. feedback sessions.

A final session was held at the end of theThe seventh session.

The purpose of this session was to allow the subjecttwo week interval.

to check for himself his own ability to relax and also to give the re

searcher an opportunity to evaluate the retention of the E.M.G. biofeed

back learning.



CHAPTER IV

FINDINGS AND ANALYSIS OF THE DATA

This chapter contains the report and analysis of the data on four

teen subjects with chronic low back pain. All subjects received relax

ation training with the aid of electromyographic feedback and verbal and

written instructions for relaxation. Assessment of the results was made

on the basis of daily subjective recordings of the pain level, on the

amount of analgesic and sedative-relaxant medication required by the sub

jects, and on the decrease in the tension levels as recorded by the

electromyograph. The degree of relaxation and pain relief that a subject

achieved was analyzed as it related to the subject's rank on the Internal-

External Scale (Rotter, 1966). The subjects1 reports on changes in their

ability to sleep and in their activity levels, as well as a summary of

their responses concerning the training methods are also presented.

Subjects served as their own controls in this exploratory study.

Statistics were used for comparison of achievement and differences within

the group. No control group was used so no generalizations can be made

to another group.

The sample consisted of fourteen subjects, of whichThe sample.

five were men and nine were women. The age range was from twenty-six to

sixty-two with a mean age of 45.6. The age distribution is shown in *

Table I.

Six of the subjects were employed at the time of the project, four

were housewives, and four were unemployed or on medical leave because of

29
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TABLE I

AGE DISTRIBUTION OF SUBJECTS

35-45 45-55 55-6525-35Age Group

4 4 51Number of Subjects

their low back pain.

All subjects reported that they had had pain in the lumbo-sacral

area either persistently or intermittently for a period of at least three

Table II shows the distribution of the time periods duringmonths.

which low back pain had been a problem to the experimental subjects.

No attempt was made to specifically categorize the subjects accord-

Data gained froming to the nature of their chronic low back problem.

the interview and the available medical records indicated that two sub

jects had had low back surgery; one had two laminectomies and the other

a spinal fusion. Radiological reports on medical records suggested the

possibility of some organic changes in the lumbosacral area of three

The records of the other members of the group give noother subjects.

indication that organic changes in the lumbo-sacral area had been

TABLE II

DURATION OF SUBJECTS’ LOW BACK PAIN PROBLEMS (N=14)

3 mos. 
to 1 year

Time
25-36 yrs15-25 yrs.5-15 yrs-1-5 yrs.

416 21Number of 
Subjects
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demonstrated.

All subjects were outpatients who were able to come to the relax

ation sessions without assistance. Ten had been referred by physicians

of the employee health service, or the emergency service of the medical

Of the ten subjects who were referred directly, five were indicenter.

viduals who had consulted their physician recently because of an acute

episode of back pain that complicated a more chronic back problem.

These subjects are starred on data sheet in Appendix H.

Pain levels. Subjects evaluated their low back discomfort every

day and recorded their decisions according to a given pain scale. For

the sake of comparison, averages were calculated on the basis of the

following three periods of time: A represented the three days prior to

the first relaxation session; B represented the seven days prior to the

sixth relaxation session, and C represented the seven days prior to the

seventh and final relaxation session.

The average daily discomfort level for all subjects during period A

was found to be 2.46. Four subjects rated their pain during this period

as being below 2 while ten subjects rated their pain as being 2 or above,

The average daily dis-indicating at least a moderate amount of pain.

comfort level reported by all subjects during period B was 1.47, showing

This represents a decrease of 40.2a decrease of .83 from period A.

percent.

In order to determine if any changes in the discomfort rating could

be maintained for at least two weeks after the E.M.G. biofeedback relax

ation sessions, an average of the pain ratings during the period repre

sented by point C was calculated. The mean of the daily discomfort level

recordings for all subjects during this period was 1.28.

From period A until the end of period C was an interval of four to
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TABLE III

AVERAGE DAILY DISCOMFORT LEVEL 
(N=14)

Time period CBA

1.47 1.282.46Average Daily Discomfort 
Level

(1.93) (±1.04)(+.93)Standard Deviation

The average daily level of back discomfort of the subjectsfive weeks.

of this study decreased 47.9 percent during this time. The average daily

discomfort levels for individual subjects during periods A, B and C are

given in Appendix H.

In order to determine whether there was a significant difference

between the average daily discomfort ratings during periods A, B and C,

the scores between periods A and B, B and C, and A and C, were subjected

Student's t-test were used throughout this analysis. Levelsto t-tests.

of significance were calculated on the basis of a one-tailed test. Tab

les IV-a, IV-b, and IV-c give the results of the t-tests of the differ

ences of the average daily discomfort ratings during these periods of

time.

A t-value of 3.4204 was obtained in the differences between the

means of the discomfort ratings during periods A and B.

A t-value of 1.771 was needed for significance at the .05 level with

The difference between the means of period A and13 degrees of freedom.

period B was significant, with a P-value of less than .005.

A t-value of .9486 was obtained in the differences between the means
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TABLE IV-a

THE DIFFERENCE BETWEEN THE MEANS OF THE DAILY DISCOMFORT 
RATINGS DURING PERIODS A AND B

Period BPeriod AStatistic

1414N

2.460 1.471Means

.938 .930SD

t-value for paired comparison = 3.4204

P-value = .0021

df = 13

TABLE IV-b

THE DIFFERENCE BETWEEN THE MEANS OF THE DAILY DISCOMFORT 
RATINGS DURING PERIODS B AND C

Period A Period BStatistic

1414N

1.471 1.28Means

1.0405.930SD

t-value for paired comparison = .9486

P-value = .180

df = 13

of the discomfort ratings during periods B and C. The difference between

the means of period B and period C was not significant at the .05 level

of confidence.
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TABLE IV-c

THE DIFFERENCE BETWEEN THE MEANS OF THE DAILY DISCOMFORT 
RATINGS DURING PERIODS A AND C

Period CPeriod AStatistic

14 14N

1.282.510Means

1.040.8892SD

t-value for paired comparison = 3.341

P-value = .0025

df = 13

A t-value of 3.340 was obtained in the differences between the means

of the discomfort ratings during periods A and C. The difference between

period A and period B was significant, with a P-value of less than .004.

The subjects were asked to evaluate their progress at the end of

the sixth session by answering a questionnaire (Appendix D). Thirteen

of the fourteen subjects indicated that they had experienced some decline

Seven of these noted that theyin the amount of low back discomfort.

felt a marked improvement. Twelve subjects stated that the discomfort

occurred less often.

It was hypothesized that the subjects who parti-Medication levels.

cipated in this relaxation training program would use less analgesic.

relaxant, sedative, and tranquilizing medication as the training sessions

progressed and after the six training sessions were over.

Each subject kept a daily recording of the amount of medication he

required from the. time of the three days prior to the first relaxation
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It was noted that thesession until the time of the seventh session.

medications they took could be catagorized into two groups: analgesics

and sedative-relaxants. Those medications that comprised the analgesic

aspirin, darvon, tylenol, tylenol #3 and indomethacin.group were:

Those that could be classed in the sedative-relaxant group were: metax-

All were oral medications.alone, diazepem, meprobamate and carisoprodol.

Five of the subjects took no medication of the type that was di

rectly related to the problem of this study, at any time during the four

Two subjects took lessto five week period that the records were kept.

than four tablets during the same time period. Of the remaining eight.

five showed a decrease in the average daily number of tablets they took

during period B (the seven days prior to the sixth relaxation session),

as compared with period A (the three days prior to the first session).

Two subjects who showed an increase in the amount of medication required

during period B took no medication during period A. The third subject

who reported an increase in the amount of medication also reported that

there had been no decline in the amount of pain that he suffered. He

stated that his problem was a long-standing, persistant one that required

him to remain on a routine program of medication in order to give him

enough pain control to allow him to hold down a job and lead a moderately

For this individual the increase during period B was slightactive life.

and possibly could reflect slight variation in his pain control regime.

The average daily number of sedative-relaxant and analgesic tablets

The average number ofthat all subjects took during period A was 1.19.

tablets required during period B was .77, showing a decrease of .42 tab-

The average number of tablets required duringlets or 35.2 percent.

the seven days prior to the seventh session, period C was .54. Ten sub

jects took no medicine during period C and three others took less medication
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TABLE V

AVERAGE DAILY NUMBER OF TABLETS TAKEN 
BY FOURTEEN SUBJECTS

CTime Periods A B

.54Average Number of 
Tablets Per Day

1.19 .77

during this time than during any other period.

Data concerning the average daily number of tablets required by

each subject during the three time periods, A. B, and C is given in

No attempt was made to analyze the data regarding medicationAppendix I.

statistically because of the small number of subjects who required med-

Only four of the fourteen sub-ication with any degree of consistancy.

jects took medication during all three time periods (A, B and C).

A purpose of this study was to teach relaxationRelaxation levels.

techniques and to evaluate the degree of relaxation learning and its

Three, thirty-second recordings of the microeffect on perceived pain.

volt level of the tension of the trapezius muscle were taken from the

integrator five minutes after the relaxation session had commenced.

These recordings were average and became the baseline for comparison

with future recordings within the same session and with those of future

and previous sessions.

Tension levels varied considerably from subject to subject and from

The baseline tension level was not always indicativesession to session.

An elevated baselineof the trend during the remainder of the session.

level with a gradual decrease in the tension level during the relaxation

Often,session was characteristic of some subjects and some sessions.
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however, subjects were able to demonstrate a relatively low tension

level when they first assumed the recumbent position but were unable to

It was difficult to evaluatemaintain this level of muscle relaxation.

The analysis was de-all the variations within the relaxation sessions.

rived from the baselines of the relaxation sessions and the means of the

The two categories ofremaining twenty-five minutes of the session.

means have been referred to as baseline means and session means.

The trend of the average microvolt levels for the whole group are

The baseline and session means of individualdemonstrated in Table VI.

They are demonstrated on Figures 1 -subjects are recorded in Appendix K.

8 (Appendix L).

Though the general trend was for subjects to show some progress in

their ability to relax, not all were able to lower their tension level

with any degree of consistency. When the average microvolt level of the

sixth session was compared with that of the first session it was noted

TABLE VI

MEANS OF E.M.G. MICROVOLT LEVELS OF ALL SUBJECTS DURING THE 
SIX TRAINING SESSIONS AND ONE EVALUATION SESSION

4 6 72 3 51Sessions

Baseline
Means 31.86 24.68 28.15 18.86 18.59 21.34 30.62

Standard
Error 4.87 6.36 5.07 3.4 4.8 3.8 6.5

Session
Means 20.4 20.9 18.44 14.14 12.45 15.25 21.27

Standard
Error 2.74 4.01.92.97 3.6 2.14.34
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that eight subjects showed a lower baseline mean and seven, a lower ses-

As it is possible that one session might be atypical, thesion mean.

baseline means and the session means of the first three sessions were also

It was noted thatcompared with the means of the last three sessions.

eleven subjects showed a decrease in their baseline means, and ten, their

session means.

In response to the questionnaire (Appendix D) at the end of the

sixth session, seven subjects indicated that they were able to relax a

The other seven inlittle more easily than before the training program.

dicated that they were able to relax much more easily.

T-tests were done on the total sample group to ascertain if there

were significant differences between the average E.M.G. microvolt levels 

ecorded during the baseline of the first session (x), the mean of the

sixth session (Y) and the mean of the seventh session (Z). The results

are shown on tables Vl-a, Vl-b and VI-c.

A t-value of 2.667 was obtained in the difference between the E.M.G.

TABLE VI-a

DIFFERENCES BETWEEN AVERAGE E.M.G. MICROVOLT LEVELS OF X AND Y

X XStastic
(first session baseline) (sixth session mean)

14 14N

31.84 15.23Mean

18.19 10.23SD

t-value of paired comparison = 2.667

P-value = .0095

df = 13
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microvolt levels of X and Y. A t-value of 1.771 was needed for signifi

cance at the .05 level with 13 degrees of freedom in a one-tailed test.

The differences between X and Y were significant with a P-value less than

.01

A t-value of -1.736 was obtained in the comparison of the average

E.M.G. microvolt levels of Y and Z. The differences between Y and Z were

not significant at the .05 level. It should be noted, however, that

there was a negative t-value and that the P-value was .053.

A t-value of 1.616 was obtained in the comparison of the average

E.M.G. microvolt levels of X and Z. The differences between Y and Z were

They did show a strong trend for dif-not significant at the .05 level.

ference with a P-value of .065.

Some of the variables that were reported as interfering with the

subjects’ ability to relax were: feelings of cold and hunger, emotional

proglems, pain due to peptic ulcer, pain in the cervical spine, pain due

TABLE Vl-b

DIFFERENCES BETWEEN AVERAGE E.M.G. MICROVOLT LEVELS OF Y AND Z

Y ZStatistic
(sixth session mean) (seventh session mean)

14 14N

21.2715.23Mean

10.23 15.05SD

t-value for paired comparison = -1.736

P-value = .053

df = 13
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TABLE VI-c

DIFFERENCES BETWEEN AVERAGE E.M.G. MICROVOLT LEVELS OF X AND Z

ZXStatistic
(first session baseline) (seventh session mean)

14 14N

31.84 21.27Mean

18.19 15.05SD

t-value for paired comparison = 1.616

P-value = .065

df = 13

to "tennis elbow’, pain due to a hernia, severe low back pain, chest

pain, chest congestion due to congestive heart failure, general malaise

due to influenza, muscle twitching and cramping in the legs, and nasal

congestion due to coryza.

The seventh E.M.G. biofeedback relaxation session was conducted two

The purpose of this session was to deter-weeks after the sixth session.

mine if the subject could now relax v/ithout the frequent training sessions.

In comparing this seventh session with the sixth, it was found that five

displayed a decreased baseline mean at the seventh session, and five, a

(See Appendix K for individual values)decreased session mean.

Relaxation and pain. A comparison was made between the differences

of the reported pain scores in periods A and B and decreases in baseline

and session mean tension levels.

Of the twelve subjects whose discomfort ratings showed a decrease

between period A and period B, nine decreased their mean baseline tension

The session means of seven oflevels between sessions one and six.
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these twelve subjects also showed a decrease at session six. Of the

five subjects who showed no decrease in their session mean at the time

of their sixth session, two were able to decrease their microvolt levels

during session two, three, four and five, to below the mean of the first

Several of the subjects reported that they did not feel well atsession.

the time of the sixth session and therefore did not perform as well as

they had at some of the other sessions.

It is of interest to note that the two subjects who reported no de

crease in their discomfort level between period A and B, showed an in

crease in both their baseline and session means between session one and

An attempt was made to determine if there was a correlationsession six.

between the degree of discomfort level decreases and decreases in the

tension levels at the training sessions. The correlation coefficient of

the tension level differences between X (first session baseline) and Y

(sixth session mean), and pain differences between periods A and B was

Five of the subjects did not show decrease. Therefore correlation.0712.

was also done, using the X-Y relaxation scores and the A-B pain scores

of only those ten subjects who showed a decrease in their X-Y relaxation

The correlation between relaxation and decrease in discomfort inscores.

these subjects was .2208.

THE LOCUS OF CONTROL VARIABLE

All fourteen subjects completed Rotter’s (1966) Internal-External

(I-E) Scale at the time of the initial interview. Their scores ranged

from 2 to 12, with seven scores of 7 or below and seven scores of 8 or

Means and standard deviations of scores of subjects in previousabove.

studies have varied considerably, according to the type of population

Rotter (1966) reported a number of trials in which the meanstested.
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varied between 5.94 and 10.

The subjects of this study were dichotomized on the basis of whether

Those whose scores were above 7.5their scores fell below or above 7.5.

were classed as having a greater external locus of control, and those

whose scores ranked below 7.5 as having a greater internal control.

Lefcourt, Lewis and Silverman (1968) used this method of differentiating

between subjects with external and internal control.

The seven subjects who ranked below 7.5Locus of control and pain.

were classed as "internals" and became Group I. The seven subjects who

ranked below 7.5 were classed as "externals" and comprised Group II.

During period A, those subjects in Group I had a mean discomfort level of

This decreased to 1.60 during period B, showing a decrease of 41.82.5.

The two subjects who showed no decrease in their discomfortpercent.

One of these sub-level between periods A and B fell in this catagory.

jects, however, showed a considerable decrease in pain level during period

The average discomfort level for Group I during period C was 1.18.C.

Group II reported a mean discomfort rating of 2.17 during period A.

During period B, they reported an average daily pain level of 1.34,

showing a decrease of 40.2 percent. During period C, their average

daily pain level decreased to 1.30.

Group I and group II scores of the differences in the mean discomfort

ratings between periods A and B, periods B and C, and periods A and C

Tables VUI-a, VUI-b, and VIII-c give thewere subjected to a t-test.

results of the t-test of the differences between the discomfort ratings

of the twd groups during periods A and B, B and C, and A and C.

A t-value of .3734 was obtained in the differences of the discomfort

A t-value of 1.860 wasmeans of the two groups during periods A and B.

required for significance at the .05 level with 8 degrees of freedom in
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TABLE VII

A COMPARISON OF THE AVERAGE DAILY DISCOMFORT LEVELS ACCORDING 
TO LOCUS OF CONTROL GROUPING

Period CPeriod BPeriod AGroup

Group I (Internals) 1.182.74 1.60
(N=7)

1.34Group II (Externals) 
(N=7)

1.302.17

TABLE VIII-a

MEAN DISCOMFORT LEVEL DIFFERENCES FROM PERIOD A TO PERIOD B, 
BETWEEN THE TWO LOCUS OF CONTROL GROUPS

Group I 
(Internals)

Group II 
(Externals)

Statistic

77N

1.148 .93Means

1.452 .537SD

t-value for unequal variances = .3734

P-value = .3592

df = 8

The group differences were not significant, with aa one-tailed test.

P-value of .359.

A t-value of 1.162 was obtained in the differences of the discomfort

A t-value of 1.796 wasmeans of the two groups during periods B and C.

needed for significance at the .05 level with 11 degrees of freedom in a
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TABLE VUI-b

MEAN DISCOMFORT LEVEL DIFFERENCES FROM PERIOD B TO PERIOD C, 
BETWEEN THE TWO LOCUS OF CONTROL GROUPS

Group IIGroup IStatistic

77N

.4228 -.399Means

.641.835SD

t-value for unequal variances = 1.1622

P-value = .1348

df = 11

TABLE VIII-c

MEAN DISCOMFORT LEVEL DIFFERENCES FROM PERIOD A TO PERIOD C, 
BETWEEN THE TWO LOCUS OF CONTROL GROUPS

Group I Group IIStatistic

77N

.891.528Means

.87411.813SD

t-value for unequal variance = .8393

P-value = .2119

df = 9

The group differences were not significant of the .05one-tailed test.

level, but a P-value of .13 indicated a slight trend for Group I, the

"internals", to have a greater decrease in mean discomfort levels.
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A t-value of .8393 was obtained in the differences of the discomfort

A t-value of 1.833 wasmeans of the two groups during periods A and B.

needed for significance at the .05 level with 9 degrees of freedom, in a

The group differences were not significant at the .05one-tailed test.

level, with a P-value of .2199.

Locus of control and amount of medication required. Group I took

an average of 1.75 tablets per day during period and 1.25 tablets per

day during period B, and .81 during period C.

Group II took an average of .59 tablet per day during period A and

.29 tablet per day during period B, and .1 tablet per day during period

C.

It is evident that the subjects in Group II required less medication

initially and throughout the time of the study. No statistical analysis

was attempted in comparing locus of control and the amount of medication

taken because of the small number of subjects who took medication regu

larly.

Tables X-a and X-b show a compar-Locus of control and relaxation.

ison between the E.M.G. microvolt levels of the "internals" and the "ex

ternals" during the first, sixth and seventh sessions.

TABLE IX

GROUP COMPARISON OF THE AVERAGE DAILY NUMBER OF ANALGESIC OR 
SEDATIVE-RELAXANT TABLETS TAKEN DURING PERIODS A, B AND C

Time Period CBA

.81Group I (Internals) (N=7) 1.251.75

Group II (Externals) (N=7) .1.29.59
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TABLE X-a

THE BASELINE MEAN E.M.G. MICROVOLT LEVELS OF 
GROUP I AND GROUP II

Seventh
Session
Baseline

Sixth
Session
Baseline

Average
Baseline
Mean (all sessions)

First
Session
Baseline

Group

(Internals) 44.0525 29.11 25.91I.
(N=7)

II. (Externals) 
(N=7)

24.78 34.61 16.77 17.2

TABLE X-b

THE SESSION MEAN E.M.G. MICROVOLT LEVELS OF 
GROUP I AND GROUP II

Session
Mean,
First

Session
Mean,
Sixth

Session
Mean,
Seventh

Average
Session
Mean (all sessions)

Group

I. (Internals) 
(N=7)

18.55 28.8 18.9619.1

II. (Externals) 
(N=7)

16.7921.6 13.7511.9

It is evident that the mean of the first session baseline level of

Group II was higher than that of Group I.

Between the first and the sixth session the members of Group I were

able to decrease their average baseline E.M.G. microvolt level by 10.9

percent and their average session mean level by 2.87 percent. During the

same period of time the members of Group II were able to decrease their

average baseline E.M.G. microvolt levels by 51.5 percent and their aver

age session mean level by 44.9 percent.

T-tests were done to test the level of significance of the difference



47

TABLE XT-a

MEAN RELAXATION LEVEL DIFFERENCES FROM X TO Y, 
BETWEEN THE TWO LOCUS OF CONTROL GROUPS

Group II 
(Externals)

Group I 
(Internals)

Statistic

7 7N

22.662810.5571Means

22.8452 23.8523SD

t-value for unequal variances = -.9697

P-value - .1756

df - 12

between the two locus of control groups as they relate to their ability

to alter their tension levels between the first session baseline mean

(X) and the sixth session mean (Y) relaxation levels; between the sixth

session mean (Y) and the seventh session mean (Z) relaxation levels; and

The results are shown on tables Xl-a,between X and Z relaxation levels.

Xl-b, and XI-c.

A t-value of -.9697 was obtained in the differences of X (first

session baseline) and Y (sixth session mean) relaxation levels of the

A t-value of 1.782 was needed for signifi-two locus of control groups.

cance at the .05 level with 12 degrees of freedom in a one-tailed test.

The group differences were not significant at the .05 level.

A t-value of 1.2311 was obtained in the differences of Y (sixth

session mean) and Z (seventh session mean) relaxation levels of the two

locus of control groups.
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TABLE Xl-b

MEAN RELAXATION LEVEL DIFFERENCES FROM Y TO Z, 
BETWEEN THE TWO LOCUS OF CONTROL GROUPS

Group I Group IIStatistic

7 7N

-10.2429 -1.84Means

10.1374 14.9436SD

t-value for unequal variance = 1.2311

.1219P-value

df = 11

TABLE XI-c

MEAN RELAXATION LEVEL DIFFERENCES FROM X TO Z, 
BETWEEN THE TWO LOCUS OF CONTROL GROUPS

Group IIGroup IStatistic

77N

20.8143.3142Means

28.2982 15.8078SD

t-value for unequal variances = -1.6732

P-value = .0645

df = 9

A t-value of 1.796 was needed for significance at the .05 level with

The group differences were11 degrees of freedom in a one-tailed test.
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ot significant at the .05 level.

A t-value of -1.673 was obtained in the differences of X and Z re

laxation levels of the two locus of control groups.

A t-value of 1.833 was needed for significance at the .05 level with

9 degrees of freedom in a one-tailed test. The group differences were

not significant at the .05 level.

However a P-value equal to .064 indicated that Group II (externals)

showed a greater tendency to a difference between the first session base

line and the seventh session mean relaxation level than did Group I.

RELATED VARIABLES

At the time of the initial interview all except two subjectsSleep.

indicated that their low back pain problem interfered with their ability

Six subjects stated that the problem only affected their sleepto sleep.

At the time of each relaxationoccasionally or to a minimal degree.

session the researcher attempted to ascertain by informal questionning

if the relaxation training and home practice was influencing the subject’s

sleep patterns. Eight subjects reported some improvement in their ability

Typical state-to sleep by the time of the second to the fourth session.

"I find that I can fall asleep more quickly"; "I seem to bements were:

dreaming less"; "I find that I am sleeping better".

In response to the question concerning sleep on the questionnaire.

(Appendix D) eight subjects reported some improvement in their ability

to sleep.

It was conceived that as the subjects’ discomfort levelActivity.

decreased their activity levels would increase and therefore activity

might be an indicator of an improvement of the low back problem. Eleven

subjects reported being able to be more active or to maintain positions
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of sitting or standing more comfortably by the third to fifth sessions.

At the end of the program ten stated that they were able to be more ac

tive than before the relaxation training began.

"Generally, I feelOther reports of changes in life style were:

less nervous"; "I feel more rested"; "I am now aware of my tension level

and therefore I am able to consciously relax"; "It is easier for me to

cope with groups of people and with company now".

Concomitant therapy. Two of the subjects received several physio

therapy treatments consisting of deep heat and massage during the time

they were having relaxation training sessions. Three reported that they

applied heat to the low back at home in order to try to get some relief

Four wore some type of back support part of thefrom the discomfort.

One subject wore a back brace at all times when she was ambulatory.time.

SUBJECTIVE RESPONSE TO THE TRAINING METHODS

An attempt was made to evaluate the methods of the training program.

The responses of the subjects to questions on the questionnaire which

concerned the training methods are reported on Table XII.

TABLE XII

SUBJECTIVE EVALUATION OF THE RELAXATION TRAINING METHODS

Fairly
Useful

Very
Useful

Not
Helpful IrritatingMethod

2 6 15Visual Feedback

43 6 1Audiofeedback

4 0Instrictions read 
(Appendix F)

10 0

7 07 0Home instructions 
(Appendix G)
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Three subjects thought that longer sessions might have been helpful.

Two thought the sessions should have been closer together; one, farther

Six subjects felt that more sessions might have been helpful;apart.

one, felt that the program was longer than necessary.



CHAPTER V

DISCUSSION

This chapter contains discussion regarding implications of the

findings and of intervening variables that may have influenced the pro

cess and the results of the relaxation training program.

Prime factors that influence the success of biofeedback learning are

motivation and involvement (Schwartz, 1973). If the results produce im

mediate pleasure or relief of pain, this may be reward enough. If, how

ever, the changes are more obscure, the functions that are achieved may

be more difficult to maintain (Shapiro and Schwartz, 1972). Though no

measure for motivation was used to test this variable, it was noted that

Some entered the program withnot all subjects were equally motivated.

some suspicion that they had been referred to this program because nothing

This barrier seemed to disappear as theelse could be done for them.

training progressed. Notations on the daily record cards indicated that

some subjects practiced relaxation at home more faithfully than did others.

One subject who started the training program dropped from the study after

the first training session. The fourteen remaining subjects seemed to

find the program rewarding enough to maintain their interest and parti-

Some reported improvements in their ability to sleep and incipation.

their ability to increase their activity with less discomfort as early

as the second, third and fourth sessions, and it is conceivable that

these favorable changes increased the subjects’ confidence in the value

Participation in this study involved no financialof the training program.

52 -
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This may have affected the level ofexpense or gain for the subject.

motivation in some subjects.

Just as disease cannot be isolated as an independent thing, but is

influenced by all factors; the home, marriage, job, beliefs, and atti

tudes, so biofeedback training will be influenced by all of these and

Those who have a need for their illness will be theother variables.

most difficult to help (Peper, 1973). Balshan (1962) suggests that per

sonal adjustment may also influence the effectiveness of biofeedback

The subjects of this study reported many variables that theytraining.

felt had an immediate influence on their progress in the individual

training sessions and the total program. These are listed in Chapter

Other more obscure factors may have influenced motivation inIV, p. 39.

A study by Gessel and Alderman (1971) sug-the subjects of this study.

gests that depressed patients may not relate to the results of relaxation

training as well as those who are not depressed. Those with a chronic

low back pain problem are frequently depressed (Sternbach, 1973b). It is

possible that those who have tried many remedies for pain over a period

of years may not expect much in the way of results from a new and exper

imental program and therefore have limited motivation.

One of the main findings was, as hypothesized, thatPain levels.

subjects who participated in this training program would report a decrease

in the intensity of their low back pain as the sessions progressed.

Thirteen of the fourteen subjects indicated on their questionnaire (Ap

pendix D) that they had experienced some pain relief by the time of the 

An average of tfie daily scores during the week prior tosixth session.

the seventh sessions showed that five subjects had some increases in

their discomfort level as it compared with the week prior to the sixth

session. Eight continued to report improvement. Two reported that they
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were without pain during the last week of the program. These two sub

jects stated at the time of the first training session that the low back

discomfort had decreased from the time of the initial interview. These

two subjects were among five who reported that their presenting back

pain was due to an acute episode of a more chronic type of back problem.

One subject reported a decrease in discomfort prior to the seventh ses

sion even though he had shown no improvement during the training period.

He attributed this change to a period of enforced bedrest due to another

Some subjects reported that as their low back discomfort deillness .

This activity, in turn, increased thecreased, they became more active.

In spite of this, most of the subjects felt thatdiscomfort somewhat.

they had improved in some way. A follow-up evaluation after three or

four months would be helpful in evaluating the results of this program.

It was noted that the average E.M.G. microvolt levelsE.M.G. levels.

were increased, for a number of subjects, at the time of the seventh

session. These increases did not necessarily correlate with the increases

This increase in the average E.M.G. microvolt levels betweenin pain.

the sixth and seventh sessions seemed to indicate a tendency toward re-

It may be that a training program designed to follow each sub-gression.

ject until they have reached their maximum level of relaxation would

Of the ninety-reduce the tendency to revert to higher tension levels.

eight relaxation sessions in the total program, only nine session means

ware at the five microvolt level or less. Three of these nine sessions

involved one subject. Raskin and associates (1963) used the criteria

level of 2.5 microvolts or less to indicate profound relaxation of the

Nine subjects in this study were able to decreasefrontalis muscle.

their E.M.G. microvolt level to five microvolts at some time during the

training program; two relaxed to the two microvolt level for short periods
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of time.

Lawrence (1972) states that biofeedback learning, once achieved,

seems to last without further reinforcement (p. 130). Two studies in-

Engel,volving small groups of subjects lend some weight to this theory.

(1972) trained a few subjects to regulate their heart rate and retested

them six months to one year after they had been trained with feedback

measures and found that they performed successfully. Budzynski, Stoyva

and Adler (1971) did a follow-up on five subjects who had been given

relaxation training for the relief of tension headaches. They found that

the frequency of their headaches remained low, two to three months after

the training program was completed.

For maximum effectiveness, it may be necessary to plan the relax-

Budzynski and associatesation program according to the subject's needs.

(1971) used a flexible plan of four to eight weeks to train patients

Raskin, e_t al. , (1973) taught relax-with tension headaches to relax.

The time necessary for allation to ten subjects with chronic anxiety.

to learn ranged from two weeks to three months.

Relaxation and pain. No significant correlation was found in the

differences between the average discomfort ratings of the three days be

fore the training program and the seven days prior to the final training

session, as they relate to the tension level differences between the

More valid data forfirst session baseline and the sixth session mean.

a correlation study might have been gained by having the subjects rate

their discomfort levels during each training session and then correlating

this value with the E.M.G. microvolt average of that session. It is

possible that the performance of the subject at the training session was

somewhat different from his ability to relax at home or at work, expec-

The degree toially during the first portion of the training period.
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which factors other than tension and relaxation entered into the changes

in the pain levels of some or all of the subjects was not analyzed al

though their influence was noted in the verbal reports of the subjects.

Jacobson (1967) stated that in his work with subjects in pain he

found that pain was reported diminished if and when the electrical acti

vity of the muscles became sufficiently decreased. He found that pain

and tension do not diminish step by step proportionately and that extreme

relaxation is necessary in order to block the processing of information

in the neuromuscular system, including information regarding pain. He

noted that the most marked decrease in discomfort came late in advancing

relaxation (p. 22). As mentioned previously, during only nine sessions

did the average microvolt level fall to five or less microvolts. This

seems to indicate that deep relaxation was not achieved very often.

The influence of two investigators. It is conceivable that even

though the procedure for the administration of the relaxation training

program was identical for both investigators, the personality of the in

vestigators and the relationship that each developed with the individual

subjects differed. The training program required that the investigator

During some of this time thespend about seven hours with each subject.

investigator was actively involved in giving encouragement, support and

indirect feedback to the subjects. This relationship that the researcher

had with the subject may have exerted an influence on the pain or tension

levels, quite apart from the E.M.G. biofeedback training. Due to the

small sample sizes of the sub-categories of variables, and the limita

tions of the evaluation tools, the influence that the investigator had

on the rate of learning and on the. total response of the subject to the

Note the unequal distraining program was not considered statistically.

tribution of the "internals1’ and the "externals" in each investigator's
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group of subjects, as it is described in the next section.

It was hypothesized that those with greater in-Locus of control.

ternal locus of control would learn the techniques of relaxation more

rapidly and effectively and thereby gain more pain relief. The basis

for this hypothesis rested on research reports that the "internals" were

more able to utilize the information they received (Phares, 1968), that

they try harder to improve themselves (Seeman, 1963), that they are more

aware of their reinforcements (Ude and Vogler, 1969), and that they seem

to be able to control their own impulses better (James, eit al• » 1965).

This working hypothesis was not supported in this group of subjects.

There was some indication that the "externals" may have been more suc

cessful in learning to reduce E.M.G. tension levels, though the level of

this difference lacks statistical significance. The "internals" showed

a slightly greater decrease in pain intensity.

It was noted in Fotopoulas* (1970) study, that the "externals" im

proved greatly in their ability to control their heart rate when given

Although the "interfeedback, compared to prior no-feedback conditions.

nals" improved their performance with feedback they also were fairly

successful without feedback. Under feedback conditions the performance

In this study, six of the seven subjectsof both groups was almost equal.

who stated that they did not find the visual feedback helpful, had a

Five of these belonged to the groupgreater internal locus of control.

It was difficult to ascertain whether the lowassigned to researcher B.

dependence on the visual feedback by the "internal" group was related to

the approach of the researcher, the locus of control variable or some

other dimension that is not as apparent.

Factors that were not directly related to the expectancy variable

It was noted that, on themay have influenced the results of each group.
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average, the "external" group had less pain initially. Subjects reported

that it was more difficult to relax when the pain level was up. The

elevated discomfort level may have retarded the learning rate of some of

The "externals" began the training program with athe "internal" group.

On the basis of their extensive experiencehigher average E.M.G. baseline.

with E.M.G. biofeedback training, Budzynski and Stoyva (1973) concluded

that biofeedback relaxation training is valuable for those subjects who

Those whose E.M.G. levels are low before theare muscularly tense.

training program do not get much lower as a result of training. This

implies that those with high tension levels should show more pronounced

improvement.

By chance, five of the six subjects that were followed by investi

gator A were ranked as having external locus of control and all except

two of the subjects taught by investigator B ranked as having internal

It is possible that this circumstance influenced thelocus of control.

findings related to the two sub-groups.

Training methods. The relaxation instructions that were read to the

subjects and the similar ones that were taken home were rated as being

more helpful than the biofeedback instrumentation, even though the visual

and audio feedback were used at every session while the read instructions

The program of instruction was adapted from Wolpe and Lazarus’were not.

(1966) modification of Jacobson’s (1938) relaxation techniques and from

Shultz and Luthe’s (1959) autogenic training program (p. 13-95). These

instructions have been used for many years with some success but also

Much time is often required to achieve thewith certain limitations.

desired depth of relaxation, making their use, at times, impractical.

Shultz and Luthe (1959) indicated that considerable relief from anxiety

could be expected within six to eight weeks of autogenic training (p. 182).
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Several factors may have contributed to the subject’s evaluation of

The verbal instructions may have represented sup-the training methods.

port from the researcher and therefore became more meaningful than feed-

On the basis of results from two experimentalback from a machine.

studies using relaxation instructions with E.M.G. feedback, Mathew and

Gelder (1968) stated that the content of the material that is read to

the subjects is perhaps not as important as the fact that by providing

a low level of afferent and proprioceptive input the attention is focused

to internal events and environmental stimuli is limited. One subject

expressed this idea by saying, "When you are reading, my mind does not

wander as easily to problems at the office". When there was no reading.

another said, "It’s too quiet". Although some instruction concerning

biofeedback techniques and principles were given to the subjects, it is

possible that a greater understanding of the meaning of feedback would

have helped the subjects to make better use of the biofeedback equipment.

Certain physical factors may have interfered with the subject's use

Positioning of the biofeedbackof the microvolt meter on the myograph.

myograph on a table so as to enable the recumbent subject to view it

without increased tension on the neck muscles presented some difficulty.

A lighted dial on the myo-The subdued lighting decreased visibility.

graph might have been helpful. Several subjects wore glasses which they

This made observations of the visualpreferred to remove when relaxing.

feedback difficult and these subjects depended almost entirely on verbal

Others found theinstructions, verbal feedback and the audio feedback.

sound signals disturbing. Some subjects seemed to display boredom with

Even though a filterthe minor changes indicated on the microvolt meter.

was used, there was some interference from the heart sounds in a few

individuals.
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Other researchers have found that combinations of E.M.G. feedback

and verbal instruction quite effective (Green, et al., 1969), Wickram-

asekera (1972). Biofeedback enhances the rate of learning of internal

control mechanisms by sharpening an individual’s ability to recognize

Some subjects may not be as relaxed as they say or thinkinternal cues.

The ability to recognize proprioceptive cues varies with indi-they are.

viduals and does not always provide the feedback necessary to improve a

person's control over his muscle activity (Jacobs and Felton, 1969).



CHAPTER VI

SUMMARY, CONCLUSIONS AND RECOMMENDATIONS

I. SUMMARY OF DESIGN

It was the purpose of this exploratory study to determine the effect

of relaxation training using electromyographic (E.M.G.) feedback and

verbal relaxation instructions for patients with chronic low back pain.

A secondary aim was to determine if the locus of control variable as

defined by Rotter would influence the results obtained.

Fourteen non-hospitalized subjects (five males and nine females)

participated in the study. Ages ranged from twenty-six to sixty-two

The reported duration of the subject's back pain problem variedyears.

At the initial baseline evaluationfrom three months to thirty-six years.

session all the subjects completed Rotter's I-E Scale. This was followed

by six relaxation training sessions with the use of E.M.G. audio and

A seventh session was con-visual feedback and relaxation instruction.

ducted two weeks post-training for the purpose of evaluation. The sub

jects practiced relaxation twice daily at home between training sessions.

A daily record of analgesics, sedatives and muscle relaxants was kept by

the subjects during the three days prior to the training program, the

training period and the two weeks after the sixth training session.

Four working hypothesis were proposed to guide the conduct and anal

ysis of this exploratory study. Subjective and objective descriptive

data were collected throughout the study.

- 6.1 -



62

II. CONCLUSIONS

The first hypothesis which stated that subjects would achieve a

reduction in their pain intensity during the training session was sup-

There was a 40.2 percent mean decrease in the discomfort ratingported.

between the baseline rating and the mean rating of the last week of the

However, the relationship proposed in thetraining period, P = .0021.

first hypothesis was conditional upon "subjects who learn to relax".

According to the method of comparison used in this study, there was no

significant correlation between mean E.M.G. level changes and reported

changes in pain intensity among the fourteen subjects studied. The sec

ond hypothesis stated that the subjects would use less medications as a

result of the relaxation training program. Although the use of medica

tions decreased during the study, no statistical analysis was done on the

amount of medications taken because not all subjects took medications

consistently during the program. The third hypothesis stated that the

subjects will be able to retain the benefits of the relaxation training

Most offor two weeks after the training period was supported in part.

the subjects were still able to maintain a decrease in their pain in

tensity and the amount of medications they used, but there was some re

gression in their relaxation level as measured by E.M.G. at the evalua-

The fourth hypothesistion session two weeks after the training period.

stated that the subjects with internal locus of control will achieve more

positive results throughout the training program than the subjects with

T-tests indicated no significant differenceexternal locus of control.

between the two locus of control groups.

Limitations. There are limitations on the interpretation of the

findings in this exploratory study which should be emphasized. Some of

these limitations are as follows: The instructions for relaxation and
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the autogenic phrases read by the researchers were rated by the subjects

as more helpful than the E.M.G. visual and audio feedback. It is possi

ble that the recumbent position of the subjects during the training ses

sions might have reduced their ability to see the E.M.G. microvolt dial,

thereby reducing the effectiveness of the visual feedback signal. The

researchers related to all the subjects in a supportive way. Since no

control group was used in this exploratory study, the Hawthorne effect

cannot be excluded as an explanation for relief of pain, reduction in

medication used, or increases in relaxation. Two researchers administered

the training program, each used the same protocol and followed specific

However, because of small subsubjects throughout the entire session.

group numbers no attempt was made to evaluate the effect of the differences

in the individuality of the researchers on respective subjects. Other

intervening variables that were apparent but impossible to control were:

pain from other sources; interfering emotional concerns; concomitant

therapy and the possibility that the presenting low back pain problem

was due to an acute episode of the existing chronic back pain.

Related variables. Descriptive information was recorded regarding

Twelve ofthe sleep pattern, activity and life style of the subjects.

the fourteen subjects reported sleep disturbances due to their pain dur

ing the initial interview before they started the relaxation training.

Improvements in sleep patterns were reported verbally as early as the

At the end of the trainingsecond to the fourth training sessions.

period seven subjects reported a general improvement in their sleep pat

terns in response to a paper and pencil questionnaire.

Ten of the subjects reported that they were able to increase their

daily activities during and after the training period more than before

Some of the activities they were ablethey began relaxation training.
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to increase or tolerate better were housekeeping activities, sitting.

standing and walking.

Most of the subjects reported changes in their life style. The

main changes reported were ability to identify tension level. Eight

subjects reported a new awareness of their tension level and their ability

to relax voluntarily. As a result of their voluntary relaxation, four

stated that they were better able to cope with situations that used to

upset them.

III. RECOMMENDATIONS

The findings from this exploratory study indicate that relaxation

training may be of some help to selected patients with chronic low back

However, generalizations cannot be drawn from this study becausepain.

of the small sample size and variables that were not controlled. In

order to be able to confirm and extend the findings of this study, the

following recommendations are made:

Conduct a study following the same general design as this one1.

with a modification of:

having a matched control groupa.

having a larger sampleb.

restricting subjects to those having a single etiology ofc.

chronic low back pain.

correlating subjective pain evaluation during the trainingd.

session with the E.M.G. mean microvolt level achieved during

the same session.

planning a long term follow-up after three to six months.e.

2. Make a program of relaxation training assisted by E.M.G. feed

back available as a nursing intervention for inpatients and

outpatients with chronic low back pain.
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Study the response of hospitalized patients with chronic low3.

back pain to a program of systematic relaxation training.

Compare the response of patients with severe chronic low back4.

pain and those with mild chronic low back pain.

Consider family and psychological problems as variables: utilize5.

psychiatric consultation and further psychological testing.

Vary the length of training according to the individual’s rate6.

of learning with a preset goal of a specific relaxation level.
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APPENDIX A

INTERVIEW

Sex . . . Status . .Age . .Name
(S,M.D.W)

TelephoneAddress

Referring Physician

Currently EmployedOccupation

If not employed, is it because of back disability?

If unemployed at present, do you have plans to return to work?

Did you enjoy your work when you were feeling well?

History of Current Low Back Discomfort Problem
a. Duration: How long have you had this problem:

What do you think percipitated the problem?b.

If so, how many, whatHave you had surgery for your back? 
type and when?

c.

Does activity make your back feel worse?. . . . If so, what type?d.

Does the back discomfort affect your sleep at night?. ... To what 
degree?

e.

f. Are you using any physiotherapy, support or traction for the back 
discomfort?

Status of the problem - Improving,? Deteriorating?g-

Weighth. Height

i. Medications being taken on a regular or p.r.n. basis. Particularly 
relaxants, sedatives, analgesics or tranquilizers.

Other Relevant Information -j.
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APPENDIX B

Rotter’s (1966) Internal-External Scale

If you believe both statements to
Be sure

For each number choose either A or .B. 
be true choose the ONE that you feel to be the truest statement, 
to choose only ONE.

a. Children get into trouble because their parents punish them too 
much.

b. The trouble with most children nowadays is that their parents are 
too easy with them.

1.

a. Many of the unhappy things in people’s lives are partly due to 
bad luck.

b. People's misfortunes result from the mistakes they make.

2.

a. One of the major reasons why we have wars is because people don’t 
take enough interest in politics.

b. There will always be wars, no matter how hard people try to prevent 
them.

3.

a. In the long run people get the respect they deserve in this world.
b. Unfortunately, an individual's worth often passes unrecognized no 

matter how hard he tries.

4.

a. The idea that teachers are unfair to students is nonsense.
b. Most students don't realize the extent to which their grades are 

influenced by accidental happenings.

5.

a. Without the right breaks one cannot be an effective leader.
b. Capable people who fail to become leaders have not taken advantage 

of their opportunities.

6.

a. No matter how hard you try some people just don't like you.
b. People who don't get others to like them don't understand how to 

get along with others.

7.

a. Heredity plays the major role in determining one's personality.
b. It is one's experiences in life which determine what they're like.

8.

a. I have often found that what is going to happen will happen.
b. Trusting to fate has never turned out as well for me as making a 

decision to take a definite course of action.

9.

a. In the case of the well prepared student there is rarely if ever 
such a thing as an unfair test.

b. Many times exam questions tend to be so unrelated to course work 
that studying is really useless.

10

11. a. Becoming a success is a matter of hard work, luck has little or 
nothing to do with it.

b. Getting a good job depends mainly on being in the right place at 
the right time.

77 -



78

12. a. The average citizen can have an influence in government decisions, 
b. This world is run by the few people in power, and there is not 

much the little guy can do about it.

13. a. When I make plans, I am almost certain that I can make them work, 
b. It is not always wise to plan too far ahead because many things 

turn out to be a matter of good or bad fortune anyhow.

14. a. There are certain people who are just no good, 
b. There is some good in everybody.

15. a. In my case getting what I want has little or nothing to do with
luck.

b. Many times we might just as well decide what to do by flipping a 
coin.

16. a. Who gets to be the boss often depends on who was lucky enough to 
be in the right place first.

h. Getting people to do the right thing depends upon ability, luck 
has little or nothing to do with it.

17. a. As far as world affairs are concerned, most of us are the victims 
of forces we can neither understand, nor control, 

b. By taking an active part in political and social affairs the 
people can control world events.

18. a. Most people don't realize the extent to which their lives are 
controlled by accidental happenings, 

b. There really is no such thing as "luck."

19. a. One should always be willing to admit mistakes, 
b. It is usually best to cover up one's mistakes.

20. a. It is hard to know whether or not a person really likes you.
b. How many friends you have depends upon how nice a person you are.

21. a. In the long run the bad things that happen to us are balanced by 
the good ones.

b. Most misfortunes are the result of lack of ability, ignorance, 
laziness, or all three.

22. a. With enough effort we can wipe out political corruption.
b. It is difficult for people to have much control over the things 

politicians do in office.

23. a. Sometimes I can't understand how teachers arrive at the grades 
they give.

b. There is a direct connection between how hard I study and the 
grades I get.

24. a. A good leader expects people to decide for themselves what they 
should do.

b. A good leader makes it clear to everybody what their jobs are.
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Many times I feel that I have little influence over the things that 
happen to me.
It is impossible for me to believe that chance or luck plays an 
important role in my life.

25. a.

b.

People are lonely because they don't try to be friendly.
There's not much use in trying to hard to please people if they 
like you, they like you.

26. a.
b.

There is too much emphasis on athletics in high school. 
Team sports are an excellent way to build character.

27. a.
b.

What happens to me is my own doing.
Sometimes I feel that I don't have enough control over the direction 
my life is taking.

28. a.
b.

Most of the time I can't understand why politicians behave the way 
they do.
In the long run the people are responsible for bad government on a 
national as well as on a local level.

29. a.

b.
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APPENDIX C

Daily Record Subject No 

Card No

Date
Day
Medications Taken

Home Practice (Check)
Discomfort Rating

Rate your average discomfort in the low back according 
Record it daily.

1=A little discomfort

Instructions: 
to the following scale. 
0=No discomfort 2- Moderate amount of

4=Severe discomfort - adiscomfort. 3-Moderately severe discomfort

bad day.

81 -



a xiaNaddv



APPENDIX D

Participant Evaluation of the Training Program

S NumberDate

Choose the answer that you think applies most nearly to your 
experience.

I.

Compared to the time before I started this project the discomfort 
in my back is -

Worse than before 
The same as before 
A little less

1.

d. Much less
Gone most of the time 
Gone all of the time

a.
b. e.

f.c.

I am able to relax my muscles 
About as well as before 
A little more easily 
Much more easily

2.
a.
b.
c.

The discomfort in my back occurs
a. As often as before
b. Oftener than before
c. Less often

3.

Do you feel that the training sessions helped you to relax 
better than you could have done on your own?

4.

b. Noa. Yes

II. Rate the following in order of usefulness in helping you to relax. 
Write one of the following numbers beside each letter.
1. Very Useful 2. Fairly Useful 3. Not helpful .4. Irritating

____ a. The needle on the dial (oscilloscope)
____ b. The number readings on the integrator
____ c. The sound box
____ d. The relaxation instructions read to you at the beginning
____ e. The relaxation instructions that you took home to help you

practice.

III. Check any of the following that apply. You may write in anything 
you wish to qualify the statements. Do you think that -

____ a. Each session should have been longer
____ b. Each session should have been shorter
____ c. The sessions should have been closer together

d. The sessions should have been farther apart
____ e. More sessions might have been helpful
____ f. The program was longer than necessary
____ g. The program seemed to be appropriate in length and frequency.

IV. Do you have any further observations or suggestions? Wirte on the 
back of the page if you wish.
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APPENDIX E

E.M.G. Feedback Relaxation Training Record Subject No

Session DATET T
! {Relaxation LevelI. !

Sensitivity !!
Relaxation LevelII.

iSensitivity
.III. Relaxation Level :

Sensitivity il• I
Relaxation LevelIV.
Sensitivity •f
Relaxation LevelV.
Sensitivity

!Relaxation LevelVI
Sensitivity 1

Sleep, Mood, Activity Levels
Session I

Session II

Session III

Session IV

Session V
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APPENDIX F

RELAXATION TRAINING PROGRAM

Adapted from Jacobson (1938), Wolpe and Lazarus (1966) and 
Schultz and Luthe (1959)

1. Suggestions for Relaxation.
1. Make sure you are in a comfortable position before the session 

begins, shift back and forth until you are.
2. If you are feeling tension anywhere, stretch or tense up and 

then relax the tense part or parts of your body.
3. Let your jaw go loose and slack - teeth should not touch, but 

keep your lips together so your mouth doesn’t get dry.
4. Adopt an attitude toward your thoughts "they are not important", 

you are not concerned about them - any plans for what you have 
to do can wait until after you relax.

5. In order to relax you will have to -
a. Concentrate so that you don't worry or think anxious thoughts.
b. Become and stay aware of each part of your body so that ten

sion does not remain or develop anywhere.
c. Become passive and detached about the whole process, you 

cannot force yourself to relax, you have to let it happen, 
it's not so important whether you succeed or fail, it doesn’t 
matter, you just "let go" all over.

6. Some techniques that may help you relax deeper and deeper are -
a. Passively concentrating on autogenic formulas for heaviness 

and warmth.
b. Keeping your mind blank or imagining yourself in a peaceful 

pleasant scene. Sometimes imagine total, warm blackness 
enveloping you.

c. Breath evenly, but fall deeper and deeper into relaxation 
with each exhalation.

d. In your mind, go through your whole body, starting with your 
toes or head, become aware of each part and let go any ten
sion present.

II. Read the following procedure slowly and deliberately to the subject. 
Leave at least a five second pause between each phrase.

Lie quietly in a comfortable position....Take a deep breath....Pull

your toes toward your head and tighten your leg and calf muscles....Breathe

out and let go....Take a deep breath....Make a fist with both hands and

tighten your arm and shoulder muscles....Breathe out and let go....Take

a deep breath....Bite down with all your might and tighten your jaw

muscles....Breathe out and let the muscles go limp....Take a deep breath

....Tighten your stomach muscles, make your abdomen hard....Breathe out

and let go....Once more press and tighten your stomach muscles....Relax
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and let go....Take a deep breath....Tighten every muscle in your body and

feel your body start to tremble with tenseness....Hold the tension....

Breathe out and let go completely....Take a deep breath.... Tighten every

muscle in your body and feel the tension....Breathe out and let go....

Take a deep breath....Tighten every muscle in your body....Breathe out

and let go. Now breathe normally and evenly as you mentally repeat the

following phrases to yourself....! feel very quiet....I feel very quiet

....I am beginning to feel quite relaxed....! am beginning to feel quite

relaxed....My feet feel heavy and relaxed....My ankles feel heavy and

relaxed....My knees feel heavy and relaxed....My hips feel heavy and

relaxed....My hips feel heavy and relaxed....My ankles, my knees and my

hips feel heavy and relaxed....My back and the whole■central portion of

my body feel heavy and relaxed....My back and the whole central portion

of my body feel heavy and relaxed....My hands feel heavy and relaxed....

My arms feel heavy and relaxed....My arms feel heavy and relaxed My

shoulders feel heavy and relaxed....My hands, my arms and my shoulders

feel heavy and relaxed....My hands, my arms and my shoulders feel heavy

and relaxed....My neck feels heavy and relaxed....My neck feels heavy and

relaxed....My jaws feel heavy and relaxed....My forehead feels heavy and

relaxed....My forehead feels heavy and relaxed....My neck, my jaw and my

forehead feels heavy and relaxed....My neck, my jaws and my forehead

feel heavy and relaxed....My whole body feels heavy and relaxed....My

whole body feels heavy and relaxed....My breathing is getting deeper and

deeper....The top of my head feels heavy and warm....The warmth flows to

my right shoulder....My right shoulder is heavy and warm....My right

shoulder is heavy and warm....My breathing is getting deeper and deeper

....The warmth flows down to my right hand....My right hand feels heavy

and warm....The warmth flows back up to my right shoulder ....My shoulder
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is heavy and warm....My right arm is heavy and warm....My right arm is

heavy and warm....My warmth flows across my back to my left shoulder....

I feel the warmth in my back....My back is heavy and warm....The warmth

flows into my left shoulder....My left shoulder is heavy and warm....My

left shoulder is heavy and warm....The warmth flows down my left arm to

my left hand....My left hand is heavy and warm....My left hand is heavy

and warm....The warmth flows back up my left arm through my arm through

my elbow....My elbow is heavy and warm....My elbow is heavy and warm....

My left shoulder is heavy and warm....My left shoulder is heavy and warm

....The warmth flows to my heart....My heart is heavy and warm....My

heart is heavy and warm....My heartbeat is slow and regular....The warmth

flows into my stomach....My stomach is heavy and warm....I am breathing

deeper and deeper....The warmth flows down into my right thigh....My

right thigh is heavy and warm....My right thigh is heavy and warm....The

warmth flows down into my right foot....My right foot is heavy and warm

....My right foot is heavy and warm....The warmth flows up through my

right calf, to my right knee, to my right thigh, to my right hip....My

right leg is heavy and warm....My right leg is heavy and warm...-The

warmth flows to my left hip and down my left leg to my left foot....My

left foot is heavy and warm....My left foot is heavy and warm....The

warmth flows up through my abdomen, through my stomach and into my heart

....My heart is heavy and warm....My heart is heavy and warm....My heart

pumps the warmth throughout my entire body....My whole body is heavy and

warm....My whole body is heavy and warm....I am breathing deeper and

deeper....My whole body feels quiet, comfortable and relaxed....My arms

and hands are heavy and warm....My mind is quiet....I withdraw my

thoughts from my surroundings....! feel serene and still....! am at east

....I am at east....Deep within my mind I can visualize and experience
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myself as relaxed....Deep within my mind I can visualize and experience

myself as comfortable and still....My mind is calm and quiet....I feel

an inward quietness....! am now relaxed and alert....My hands are heavy

and warm....I feel quite quiet....My whole body is relaxed and my hands

are warm, relaxed and warm....My hands are warm....Warmth is flowing

into my hands....They are warm....warm.
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APPENDIX G

PRACTICE GUIDELINES

Adapted from Jacobson (1938), Wolpe and Lazarus (1966) and 
Shultz and Luthe (1959)

This instruction sheet is to help you in your practice sessions at

Try to practice faithfully 15-30 minutes twice a day. Use what-home.

ever portions of this guideline that you find helpful in achieving

maximum relaxation. Try to recapture the feeling you had when you

relaxed very well with the help of the E.M.G. feedback machine.

General Suggestions for Relaxation

1. Make sure that you are in a comfortable position before the session

begins.

Let your jaw go loose and slack - teeth should not touch, but keep2.

your lips together so you mouth doesn't get dry.

Adopt an attitude toward your thoughts - "they are not important".3.

"you are not concerned about them - any plans can wait until after

you relax".

4. Let all thoughts pass through your mind without dwelling on them.

Keep your mind blank or think of yourself as being in a peaceful

pleasant scene, or in warm enveloping blackness.

Become passive about the whole process, you cannot force yourself to5.

relax, you have to let it happen, just "let go" all over.

Steps. Allow some time between steps. You may not need all of these

every time.

Let yourself relax to the best of1. Lie in a comfortable position.

your ability.

Take a deep breath, pull your toes toward your head and tighten your2.

leg and calf muscles. Notice the tension. Breathe out and let go.
- 92 -



93

Enjoy the contrast.

Make a fist with both hands and tighten yourTake a deep breath.3.

arm and shoulder muscles. Breathe out and let go. Even when your

arms seem fully relaxed, try to go that extra bit further: try to

achieve deeper and deeper levels of relaxation.

wrinkle it tighter....now relax andWrinkle up your forehead now:4.

Progress in the same way to tightening and relaxingsmooth it out.

eyes, jaws, neck, shoulders and upper back.... tensing and then

Try to keep other areas of the body relaxed.relaxing.

Tighten your stomach muscles, make your abdomen hard....then relax.5.

Let the tension dissolve as the relaxationRepeat once or twice.

grows deeper.

Now direct your attention to your lower back. Tighten up your back,6.

and feel the tension along your spine....and settle down comfortable

again, relaxing the lower back.... Repeat.

Progress in a similar manner to hips, thighs, calves and ankles.7.

Now breathe evenly and spend some time thinking the following phrases8.

Try to hear them and feel them as you dwell on them.to yourself.

I feel quiet, very quiet.a.

I am beginning to feel quite relaxed.b.

My feet feel heavy and relaxed.c.

My ankles, my knees and my hips feel heavy, relaxed and comfortable.d.

My abdomen and the whole central portion of my body, feele.

relaxed, warm and quiet.

My hands, my arms and my shoulders feel heavy and relaxed. Theyf.

are comfortable and relaxed.

My whole body feels quiet, heavy, comfortable and relaxed.8*

Continue to relax for one minute.
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I feel quiet and relaxed.h.

My arms and hands are heavy and warm.

I feel quite quiet.j.

My hands are warm, relaxed and warm.My whole body is relaxed.k.

1. My hands are warm.

My back and the whole central portion of my body feel relaxed andm.

comfortable.

Let yourself relax deeper andContinue to relax for a minute.

deeper.

My whole body feels quiet, comfortable and warm.n.

My mind is quiet.o.

I am at ease.P-

Deep within my mind I can visualize myself as relaxed, comfortableq-

and still.

I feel an inward quietness.r.

My mind is calm and quiet.s.

When the time for relaxation is concluded, the whole body is re-

You should then feel fineactivated with a deep breath and a stretch.

and refreshed, wide awake and calm.
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APPENDIX H

Average Daily Discomfort Ratings

Period A Period B Period CSubjects

1.282.0 2.11.*

3.33 1.4 1.72.

1.143. 1.33 .28

3.33 3.144. 3.7

1.283.0 05.*

4.0 1.06. * 0

3.3 2.0 1.07.*

2.03.08. 2.3

2.41.282.09.

.14 .281.010.

1.142.0 1.011.

.42 .143.312.*

2.28 2.02.613.

1.14 1.281.6614.

1.47 1.282.46Average

Period A - The three days prior to first relaxation session

Period B - The seven days prior to sixth relaxation session

Period C - The seven days prior to seventh relaxation session

* - Known to have had an acute episode of their

chronic low back pain shortly before training

program.
- 96 -
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APPENDIX I

Average Number of Analgesic and Sedative-Relaxant Tablets
Required by the Subjects Each Day

Period A Period B Period CSubjects

1. 0 .14 o

2. 1 0 0

3. 0 0 0

4. .28 0 0

05. 0 0

6. 0 0 0

7. 00 0

8.0 8.1 5.288.

.429. 1.0 . .57

10. 0 0 0

11. 1.0 .07 .28

4.0 .57 .2812.

1.4 .5713. 0

.8514. 0 0

.77 .541.19Average

Period A - The three days prior to first relaxation session

Period B - The seven days prior to sixth relaxation session

Period C - The seven days prior to seventh relaxation session
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APPENDIX J

CONTRACT OF AGREEMENT TO PARTICIPATE IN 
BIOFEEDBACK RELAXATION TRAINING

The purpose of this study is to promote relaxation with the aid of

electromyograph (E.M.G.) biofeedback and audiofeedback signals and

thereby attempt to reduce discomfort and muscle spasm in the back.

I, , agree to

participate in this study. I understand that there will be no risks to

me as a result of the technic used in the (E.M.G.) feedback relaxation

Instead, I may benefit from the training program by learningtraining.

how to relax, and possibly, to reduce the muscle spasm and discomfort

The program has been explained to me and I have been givenin my back.

the opportunity to ask questions regarding the contemplated procedures

I understandand have received satisfactory answers to my questions.

that I am expected to attend at least six practice sessions at Loma Linda

Medical Center, as well as to practice twice daily in my home; but that

I may withdraw from the program at any time if I so desire.

I agree to complete a brief questionnaire at the beginning and at

I understand that the information thusthe end of the practice period.

gained will be kept confidential and anonymous.

I, therefore, give my free and voluntary consent to participate in

the project described above, under the supervision of Mrs. Esther M.

Fashina, R.N. and Mrs. Dorothy Holm, R.N. of Loma Linda University.

I have been referred by my physician, Dr M.D

I understand that the program will be conducted on the ninth floor of

the Loma Linda University Medical Center.

- 100 -
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I have signed this consent at the Loraa Linda University on

(Date)
MonthDay

Signature of the Participant

Address Telephone No

Signature of Witness

Hospital No., if any
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APPENDIX KS5OCO w 
H H GENERAL DATA ON ALL SUBJECTS3ow CO
•-) <d
PQ kJ §asCO 2nd 3rd Ath 5th 6th 7th I.E. AGE SEX1st

63.3 17.6
20.2

47.6 '
24.6

61 6 2750 7351.7
16.4

1 FB
22.6 18.7 36.927S

8.624.6
26.5

20.6
24.6

28.6
27.3

17.6
20.1

9 2736.3
29.9

13.3
5.26

2 FB
7.0S

10.6
12.6

11.6 12.3
19.2

7 2723.6
34.2

15.0
10.7

47.6
54.4

10.03 FB
9.49.3S

4684.3
35.0

24.0
19.6

48.0
29.6

67 24 38.6
26.6

36.0
12.8

21.6
18.5

B F
34.6S

428.6 28.0
23.6

7.0 12.3
20.2

15.3 30.3 719.05 FB
4.6 6.0 19.86.6 5.1S

38.3
7.13

61.6
29.1

6 613.6 9.06 9.0 3.6 5.0 MB
4.03.2 5.5 3.910.1S

5846.0
23.9

29.3
11.8

22.6
32.0

37.6
20.1

1116.3
18.4

42.0
22.8

32.6
13.0

7 MB
S

4 5664.6 
51.5

8.0 48.3
48.4

11.6
14.8

16.0
24.5

32.3
31.3

8 8.3 MB
6.712.6S

86.3 7.8 2.3 5113.3 19.99 11.6 12.3
5.13

FB
6.7 14.66.8 6.0 1.99,0S

2613.6 5.3 1210 44.3
19.8

11.6
10.4

10.6
11.0

43.6 33.6
21.6

FB
4.69.614.3S

6229.3
26.2

23.6 19.6 5.3 1035.6 20.6
28.6

11 20.0
25.6

FB
8.0 7.85 3.610.0S

14.0 562.6 2.6 641.6 14.0 9.6 7.012 MB
11.3 6.76.6 6.8 5.09.3 6.8S
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5.6 6.0 28. 7 
26.5

5322.0
24.6

21.3
20.4

5.3 1035.3
14.0

13 FB
6.9 6.1 5.0S

3668.6
34.7

8.6 13.6
22.6

24.0 37.0
32.6

963.6
56.0

61.0
33.3

14 MB
9.010.2S

B - Relaxation Baseline E.M.G*. Level Mean

S - Relaxation Session E*M*G. Level Mean

I^E - Score on the Internal-External Scale
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ABSTRACT

The purpose of this exploratory study was to determine if relaxation

instruction and electromyographic (E.M.G.) feedback would reduce chronic

A secondary aim was to determine if the locus of controllow back pain.

variable as defined by Rotter would influence the results obtained.

Fourteen non-hospitalized subjects with chronic low back pain,

meeting the criteria of this study became the sample group. The training

program consisted of six 30-minute sessions during which the subjects

were taught relaxation with the use of a feedback electromyograph and

After an interval of two weeks, a seventh sessionrelaxation instructions.

was conducted to evaluate if the relaxation learned could be maintained

without frequent training sessions. The subjects also practiced relax-

A daily record ofation twice daily at home between training sessions.

analgesics, sedatives and muscle relaxants taken three days before.

during and two weeks after the training sessions was kept by the subjects.

In a preliminary orientation session, demographic data was collected.

principles of relaxation and biofeedback were discussed and the subjects

completed Rotter's Internal-External Scale questionnaire. According to

their scores they were ranked and dichotomized into two groups, those

having greater internal locus of control and those having greater external

Seven subjects fell into each category.locus of control.

Data was analyzed and conclusions drawn on the basis of changes in

the average pain scores, the changes in the amount of medication required

A t-test showed aand the decreases in the E.M.G. microvolt levels.
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significant difference between baseline pain recordings and those of the

There was.also a significant differenceweek before the sixth session.

between the baseline record and the average of the week before the

A decrease in the amount of medication required wasseventh session.

No attempt was made to analyze this variable statistically becausenoted.

of the limited number of subjects who took medication with any degree of

The difference in the E.M.G. microvolt levels between theconsistency.

beginning of the first relaxation session and the mean of the sixth ses

sion was significant at the .02 level. The difference was less when the

first session was compared with the seventh session, P = .13).

T-tests indicated no significant difference between the two locus

of control groups in their ability to relax, reduce the intensity of

their pain and pain medications required, and to retain what they have

learned for two weeks after the end of the training period.

Subjective responses indicated that eight subjects felt that the

Ten subjects reported that theyprogram improved their ability to sleep.

were able to increase their activity levels, and/or maintain a sitting or

standing position with less discomfort. Results from responses to the

questionnaire at the end of the sixth session indicated that thirteen of

the fourteen subjects felt that they had experienced some decline in the

Seven noted that they felt a markedintensity of their low back pain.

improvement.

There are limitations on the interpretation of the findings of this

exploratory study which should be emphasized. Some of these limitations

The instructions for relaxation and the autogenic phrasesare as follows:

read by the researchers were rated by the subjects as more helpful than

It is possible that the recumbentthe E.M.G. visual and audiofeedback.

position of the subjects during the training sessions might have reduced
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their ability to see the E.M.G. microvolt dial, thereby reducing the ef

fectiveness of the visual feedback signal. The researchers related to

Since no control group was used inall subjects in a supportive way.

the exploratory study, the Hawthorne effect cannot be excluded as an ex

planation for relief of pain, reduction in medication used, or increases

in relaxation. Two researchers administered the training program, each

used the same protocol and followed specific subjects throughout the

However, because of small subgroup numbers no attemptentire session.

was made to evaluate the effect of the differences in the individuality

of the researchers on respective subjects. Other intervening variables

that were apparent but impossible to control were: pain from other sour

ces; interfering emotional concerns; concomitant therapy and the possi

bility that the presenting low back pain problem was due to an acute

episode of the existing chronic back pain.
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