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This study investigated the value of headache presence

during elecromyographic (EMG) feedback relaxation training

and the contribution made by home relaxation practice in the

elimination of tension headache. Eighteen participants,

mainly coeds in their twenties, recorded headache and

medication data for two baseline weeks, and were assigned to

one of three training groups. Group A received EMG feedback

training with headache presence during the session and home

relaxation practice. Group B received EMG feedback without

headache Presence and home practice. Group C received

only home relaxation practice. Statistically significant

treatment differences were not found, but declining trends

of headache activity and medication use tend to support

the efficacy of EMG training with headache presence.



TABLE OF CONTENTS

Page
LIST OF ILLUSTRATIONS.......... ............. iv

Headings

INTRODUCTION.0...................... ......... 1

Relief of Tension Headache
EMG Biofeedback Defined
Value of Biofeedback on Tension Headache
Purpose of Study

METHOD ........................ . .......... 10

Subjects
Apparatus
Materials
Procedure

RESULTS...................... . ....... ... 24

DISCUSSION................................. 30

REFERENCES ............................. . .......... 35

APPENDIX........................... . ............ 38

iii



LIST OF ILLUSTRATIONS

Figure Page

1. Headache activity during relaxation
training weeks ........................25

2. Mean frontalis EMG levels across sessions . . . . 27

3. Mean frequency of medication use
across weeks ..*.........................28

iv



INTRODUCT ION

Accelerated EMG Biofeedback Relaxation Training and

Tension Headache: The Effects of Home Practice

and Headache Presence during Training

The complexity and fast pace of life in today's

society tends to be tension and anxiety producing. Some

individuals develop stress-related disorders such as

tension headache as their reaction to everyday stress.

The development of an innovative effective treatment for

tension headache would be highly desirable considering the

disorder's widespread occurrence, its annoying and often

incapacitating symptoms, and its resistance to medical

treatment (Birk, 1973). An accumulating body of evidence

suggests that biofeedback is a relatively effective technique

for training persons to maintain their psychological responses

within a normal range of functioning (Budzynski, 1973).

According to modern prescription, however, the doctor

is solely responsible for the cure, not the individual.

Once tissue pathology has occurred, corrective intervention

is largely beyond the subjective control of the individual.

But, the vast majority of ills and illnes onset are clearly
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not beyond subjective control (Stroebel & Glueck, 1973).

Modern man has been acclimated to be a recipient of rather

than a participant in treatment. A structured self-learning

procedure such as biofeedback may be of great benefit to

first reincorporate the concept of individual responsibility

for one' s health and second to provide a firsthand expe-

rience in learning to regulate the effects of daily stress

on bodily functioning (Stroebel & Glueck, 1973).

The field of biofeedback is conceptually derived from

the experimental psychology of learning, technologically

implemented through electrical engineering, and deals in

part with the subject matter of medicine, psychology,

psychiatry, and neurology (Lynch, 1973). Biofeedback

refers to any technique using instrumentation to give

immediate and continuing signals on changes in a bodily

function that a person is usually not aware of such as

muscle tension. Theoretically and often in practice, the

information input enables the person to control the

"involuntary" function (Harris & Brady, 1973; "Biofeedback

in action," 1973).

Biofeedback has both objective and subjective components.

The participant is placed in a closed feedback loop where

information about one or more of his normally unconscious
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physiological processes is made available as a visual,

auditory, or tactile signal. Gradually, possibly through

a process of trial and error and hypothesis testing, the

participant evolves strategies for controlling the feedback

and the response. He may learn to associate certain

thoughts as well as proprioceptive and interceptive

sensations with changes in feedback. The participant's

progress in controlling the process is monitored objectively

through instruments. But, his subjective state in achieving

such control and his interpretation of it can not be

monitored, except by introspective report (Budzynski, 1973).

Biofeedback training essentially has three main goals:

(a) the development of increased awareness of the relevant

internal physiological functions, (b) the establishment of

control over those functions, and (c) the transfer or

generalization of that control from the training situation

to other areas of one's life (Budzynski, 1973).

A review of the literature reveals evidence that

supports strong conclusions on the efficacy of

electromyographic (EMG) biofeedback training in the area

of elimination of tension headache (Blanchard & Young, 1974).

In the practice of clinical treatments, careful diagnosis
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of tension headache is required, for EMG feedback may

not be as effective for treatment for migraine (Budzynski,

1973; Sargent, Green & Walters, 1973).

Tension (muscle-contraction) headache is characterized

by Beeson and McDermott (1967) as an extremely common

condition which is typified as a nonpulsative, steady ache

in the temporal, occipital, parietal or frontal regions of

the head. The pain is described as tight, bandlike,

cramplike sensations lasting from a very short time to

weeks, months, or years (Birk, 1973; Martin, 1966; Wolff,

1963). A close relationship between the occurrence of

tension headache and anxiety-producing situations has been

observed (Friedmann, 1972; Gellhorn, 1964), a differentiating

characteristic from other headache syndromes (Aring, 1972).

The development of tension headache pain is ascribed

to long-sustained contraction of skeletal muscle about

the face, scalp and neck (Beeson & McDermott, 1967).

In spite of the fact that the mechanism is well understood,

Birk (1973) noted that traditional medical management of

tension headache has little to offer:

Reassurance, massage, manipulation and manual
stretching of the nuchal and occipital muscles,
aspirin and phenobarbital reduce the intensity
of most such headaches. Bed rest, local heat,
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warm baths and the passage of time are important
adjuvants, . . . but headaches associated with
life stress and emotional tension are only
temporarily modified. (Beeson & McDermott, 1967,
pp. 1477-1478)

Thus, physical medicine is seen as having a useful but

limited role in the treatment of muscle-contraction

headache (Friedmann, 1972).

Relaxation training programs augmented by EMG feedback

have been developed on the basis that an individual cannot

be tense and relaxed at the same time (Grim, 1971).

EMG biofeedback is useful in the induction of muscle

relaxation and therefore has application to stress-anxiety

related disorders (Budzynski, Stoyva, Adler & Mullaney, 1973;

Green, Walters, Green & Murphy, 1969; Raskin, Johnson,

& Rondestvedt, 1973; Wickramasekera, 1972). Budzynski et al.

(1973) applied EMG feedback training to tension headache

in a controlled group outcome study involving six participants

in three groups each. Baseline EMG and headache activity

data was recorded for a two week period. The three conditions

employed were: (a) an experimental group which trained to

reduce EMG level of the frontalis muscle, (b) an attention-

placebo control group which received false feedback, and

(c) a waiting-list control group which received weekly

contact but no EMG treatment. The experimental group and
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attention-placebo control group received two 30 minute EMG

sessions per week for eight weeks and also practiced

relaxation at home. A three-month follow-up questionnaire

was used to reveal changes in post training tension

headache activity and medication usage.

Since the immediate cause of pain associated with

tension headache is usually due to sustained contraction

of the scalp and neck muscles (Beeson & McDermott, 1967),

Budzynski et al. (1973) hypothesized that headache pain

could be alleviated if a person could be taught to relax

these muscles. Budzynski et al. observed a significant

reduction in tension headache activity and greatly

decreased medication usage of persons trained in the

relaxation of the forehead musculature through EMG biofeed-

back sessions augmented with daily home relaxation practice.

Budzynski et al. emphasized home relaxation practice as an

important contributing factor to the success of EMG

biofeedback training in the reduction of tension headache.

The practice of devoting time to a daily relaxation period

helped to initiate individual responsibility for one's

own health and create increased generalization of control

over relaxation to situations of everyday life. Participants

were found to be more inclined to do the home practice if
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they could listen to taperecorded Jacobson-type (1938)

progressive relaxation instructions (Budzynski, 1973).

The taperecorded instructions increased home practice

effectiveness by adding desirable structure to the

situation and allowing physical involvement in following

the instructions (Budzynski, 1973; Paul, 1969; Wickramasekera,

1973). Budzynski et al. (1973) also advocated the employment

of techniques in EMG biofeedback training that gradually

increased the presence of "reality" such that deep muscle

relaxation was trained in increasingly difficult postures,

from an eyes-closed recumbent position to a more difficult

eyes-open sitting position. The most difficult presence-

of-reality during EMG biofeedback training involved a

stress-management procedure in which the person was to

attempt to maintain relaxation while vividly visualizing

a variety of stressful situations. Further study is needed

to assess the effects of stress-management reality inducing

procedures in EMG feedback training. There is also a need

to separate the effects of home relaxation training from the

effects of EMG feedback training to assess their individual

contribution to the reduction in tension headaches.

The purpose of the present study was twofold: first

to assess the differential value of two treatment approaches
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to eliminate tension headache (EMG feedback training

with headache in progress compared to EMG feedback training

with no headache during the session), and second to assess

the contribution that home relaxation practice makes in

tension headache reduction as a procedure separate from

the combined "training package" of EMG training and home

relaxation practice employed together.

The biofeedback approach to the management of tension

headache appears to be more beneficial in producing lasting

positive change than traditional medical treatment. This

study attempted to define some specific modes of training

and conditions of treatment that increase the efficiency

of biofeedback in reducing tension headache activity.

Three hypotheses were formulated: (a) A biofeedback

training program of shorter duration (4 weeks vs. 8 weeks)

and fewer training sessions (12 sessions vs. 16 sessions)

could produce significant reduction in tension headache

activity. (b) The two experimental groups receiving a

combined "training package" of EMG biofeedback and home

relaxation practice would experience a significantly

greater reduction in tension headache than a control group

receiving only home relaxation practice by the final

fourth week of training. (c) The group receiving the
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combined EMG-home relaxation training with headache in

progress during the session would realize significantly

greater headache reduction than the group receiving

biofeedback without a headache during the session, as

would be indicated by individual recordings on a headache

activity chart.



Method

Subj ects

The basic methodology of selection and treatment of

biofeedback participants was similar to the procedure

employed by Budzynski et al. (1973). Advertisements were

placed in a local city newspaper, in the North Texas State

University campus newspaper, and also on the campus radio

station asking for the research participation of persons

troubled with frequent headache problems. The type of

headache needed for the study was not specified in the

advertisements; for a more open-ended call for persons

with headaches-in-general would be beneficial in two ways.

First, applicants who might inappropriately label their

headache pain as something other than tension headache

would not be self-eliminated from possible acceptance.

Second, if the applicant did not know what type of head-

ache was needed for acceptance into the study, his replies

to the screening questionnaire would likely be more straight

forward and unbiased. Persons responding to the advertisement

were given a telephone questionnaire designed to screen out

applicants who had other than tension headaches (see Appendix A).

10
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Careful selection of persons having tension headaches

was required, for EMG biofeedback may be ineffective for

other types of headache.

The applicants determined as having tension headaches

were tentatively admitted to the main study. The criteria

for determining the presence of tension headache were the

report of previous diagnosis of tension headache by a

physician, the differential effectiveness of various

prescribed and patent medicines, and the presence of

symptoms typically descriptive of tension headaches. The

applicants were offered no pay and promised no amount of

relief from headache. But, participation in the study was

promoted as a very interesting learning experience that

had positive effects in regard to headache reduction in

previous biofeedback research. Stroebel and Glueck (1973)

suggested that the introduction to any relaxation or

meditation training program should be moderate in creating

high expectancies so that more realistically attainable

goals could enhance the learning process.

The applicants who passed the telephone questionnaire

were interviewed in person to assess the following: (a) the

apparent authenticity of the presented headache problem,

(b) the presence of obvious personality instabilities,
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and (c) the willingness to record headache activity through-

out the duration of the study. Applicants who had been

tentatively accepted thus far were given small pocket sized

charts to record hourly headache activity and medicine

taken for a two week baseline period (see Appendix B).

The applicant recorded headache intensity on the chart for

each waking hour. The degree of headache activity was

rated on a scale of 0 to 5, with 5 indicating an intense,

incapacitating headache. A 4 represented a very severe

headache which made concentration difficult, but the

patient could perform tasks of an undemanding nature.

A 3 headache was painful, but the patient would be able

to continue at his job. The 2 level represented a headache

pain level that could be ignored at times. A level 1

headache was a very low level type which entered awareness

only at times when attention was devoted to it. The 0 level

represented no headache activity (Budzynski et al., 1973).

The daily charting provided quantitative data on both

headache activity levels and medication taken throughout

the course of the study. The headache activity chart

(see Appendix B) was designed for a week of data taking such

that headache activity (0 to 5) was recorded in the first

column under each day. The type of medication and dosage



13

was recorded in the second column of each day for each

waking hour. The third column under each day was for both

recording of home relaxation practice sessions and for

noting the outcome of attempts to reduce general muscle

tension and the intensity level of headaches.

Each applicant's headache data was averaged to obtain

a weekly score of headache activity baseline level. The

computation of average weekly headache activity simply

involved the summation of all headache activity values

recorded hourly throughout the week and division of that

sum by the total weekly hours awake. This method of

calculation differed from Budzynski's et al. (1973) in

that he used total hours in one week as the divisor.

Budzynski's et al. calculation did not account for the

individual variability of hours awake, which had a direct

effect on whether headache activity was recorded. Many

participants reported that they often took naps and adopted

other sleeping strategies which greatly varied the total

waking hours per week.

At the end of each of the two baseline weeks of recording

headache activity, the participants were given a 20 minute

no-feedback EMG session. These two sessions established

a baseline of resting EMG levels of forehead (frontalis)



14

muscle tension activity expressed in microvolts (uV) root

mean square (RMS). The two EMG session recordings were

averaged to obtain a mean EMG level baseline for each

participant.

There were 24 applicants initially accepted into the

study, 6 of whom dropped out prior to initiation of

treatment. The remaining 3 male and 15 female partici-

pants completed training. The mean age was 28 years, with

a range of 18 to 48 years. The mean duration of tension

headache activity was 9 years, with a range of 1 to 33

years. Occupations included mostly students, but also

secretaries, a draftsman, and a city maintenance man.

The 18 participants in the study composed 3 groups

of 6 participants each. The participants were matched

in groups of 3 for closest similarity in regard to

baseline average headache activity. Six groups of 3

matched participants each resulted. These 6 matched

groups were then further divided by random assignment of

each of the 3 participants from each group, to 1 of

3 separate treatment groups. Thus the 3 groups were

matched for effects of individual variation of headache

activity levels.
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Apparatus

The BFT EMG 401 system (Bio-Feedback Technology, Inc.,

Garden Grove, California) was employed to promote effective

relaxation training such that increased control of muscle

tension could lead to a learned alternative to tensing

up in everyday stress provoking situations. The BFT

EMG 401 system provided instrumentation for muscle tension

detection, information feedback, and data collection. The

BFT system consisted of two instruments: the feedback

myograph (BFT EMG 401) and the data recorder (BFT Time-

Period Integrator 215). The feedback myograph sensed

muscle-produced electrical activity through three silver/

silver-chloride electrodes [.25 in. (6.5 mm) in diam.]

which were placed 4 in. (10 cm) apart over each eye, the

ground electrode between them centered above the nose.

The EMG 401 greatly amplified the detected signal providing

both audio information feedback to the participant, and

an electrical signal to be recorded by the Time-Period

Integrator. Auditory feedback was provided to the

participants with headphones such that a tone would vary

in pitch in direct proportion to the degree of forehead

muscle tension present. The higher the pitch of the tone,

the higher the EMG level of muscle tension present.

-1 af I- , , --, , , -, -1--
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The pitch of the tone would decrease in proportion to the

decrease in forehead muscle tension (Budzynski & Stoyva,

1969). The feedback myograph was powered by low voltage

rechargeable batteries and was electrically shielded for

effective research use in normal office settings.

The BFT Time-Period Integrator 215 received the

amplified EMG 401 signal, integrated (averaged) it over

a selected time period (10 to 120 sec.), and then provided

a digital readout in microvolts RMS. The BFT Time-Period

Integrator 215 had a noise threshold feature which allowed

both the detection of internal equipment "noise," and

the cancellation of the effect of that "noise" on the

EMG uV readings. The BFT Time-Period Integrator 215 was

125 volts AC powered, and for optimal safety of the

participant was electrically isolated from the participant

by optical-isolation circuitry. A recliner chair was

used to allow the participants to relax in a comfortable

semi-recumbent position. Taperecording cassettes were

provided by the participants for a recording of progressive

relaxation instructions to be used in home relaxation

practice (see Appendix C).
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Materials

A headache activity chart was used by all partici-

pants throughout the study for the recording of headaches,

medication and relaxation sessions (see Appendix B).

A telephone questionnaire was used in initial applicant

screening (see Appendix A). Relaxation instructions of

the Jacobson (1938), progressive relaxation type (25 min.)

were taperecorded for use in the home in training awareness

and control of relaxation (see Appendix C). A biofeedback

training data sheet was used to record EMG uV readings

and participants' replies to the post-session question-

naire (see Appendix D). A Biofeedback Participant Release

Form concerning informed consent was signed by all partici-

pants using the EMG 401 system (see Appendix E).

Procedure

The participants were selected for admittance to the

study, matched for similarity of headache baseline data,

and randomly assigned to group A, B, or C. Participants of

all groups continued daily headache activity charting and

began daily home relaxation training. The importance of

daily home relaxation practice outside of the laboratory

setting has been indicated by Budzynski, Stoyva and Adler

(1970); Budzynski et al. (1973); and Stroebel and
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Glueck (1973). Subjects were told that their biofeedback

training would be effective only to the extent that they

used it to gain perspective in regulating the pace of

their lives on a daily basis (Stroebel & Glueck, 1973).

After the second week of biofeedback training, all

participants (Groups A, B, and C) were told to practice

daily home relaxation with the taperecorded relaxation

instructions, and to record the degree of relaxation

attained (1 to 5) in the third column of the headache

activity chart (see Appendix B); a 1 representing the

feeling of slight relaxation and a 5 representing feeling

more relaxed than one has ever felt before. In addition to

home relaxation practice, the participants were instructed

to exercise their control over muscle tension whenever stress-

provoking situations or onset of low intensity headaches

occurred. A record of the tension abatement attempt was

to be made in the headache activity chart: "+" indicating

a positive effect resulting in diminished tension or headache

symptoms and "-" indicating no change.

Group A participants (training with headache group)

received three sessions per week for 4 weeks of EMG

biofeedback training optimally only at times when they

had a headache at the time of training (headache rating
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of an intensity of "13" or greater). To insure that Group A

participants' initial biofeedback training progress would

not be retarded by the distraction of headache pain,

biofeedback training with headache in progress began only

after four training sessions without a headache, which

allowed for the development of a degree of EMG level control.

Group B participants (training without headache group)

also received 12 EMG biofeedback training sessions in three

sessions per week, optimally only at times when they had

no headache (headache rating of an intensity of "2" or

less). Group C participants (home practice control group)

did not receive EMG biofeedback training during the study

but were scheduled for periodic full instrumentation no-

feedback EMG sessions to help encourage them to remain in

the study. Group C participants were asked to continue

charting their headache activity, and to practice home

relaxation daily for 4 additional weeks.

The rationale offered to the Group C participants in

explaining the four week delay of EMG biofeedback training

was that an extended home relaxation training period was

expected to greatly enhance the long range effects of

biofeedback training on headache activity. Also, that the

home relaxation training was expected to optimize the
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effectiveness of biofeedback training itself, by increasing

body awareness and skills in recognizing low level muscle

tension and in reacting appropriately to reduce that

tension (Budzynski, Stoyva, & Adler, 1970). The biofeedback

training sessions for Group A (training with headache) and

Group B (training without headache) were the same; partici-

pants in each were told that their respective headache

condition during training was expected to optimize the

rate of learning.

All participants using the EMG 401 system were first

given an explanation concerning the function and safety

of the equipment. A Biofeedback Participant Release Form

was signed concerning the participant's (a) understanding

of the general procedure regarding use of biofeedback training,

(b) satisfaction with the explanation given of the function

and safety of the equipment, (c) voluntary participation,

(d) statement of reasonably good health, (e) waiver of

liability claims, and (f) understanding of anonymity of

personal information. The EMG noise threshold calibration

was made. The participant's forehead was prepared for

electrode contact by scrubbing the skin lightly with an

abrasive cleaner (Bravisol) and swabbing it with alcohol.

Three electrodes treated with electrode cream were
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placed 1 in. (24 mm) over the participant's eyebrows. The

two active electrodes were placed about 4 in. (10 cm) apart

over each eye, the ground electrode between them and centered

above the nose. The EMG batteries were checked for proper

voltage level. The participant was seated in a comfortable

recliner chair situated away from electrical and ground

sources as a general safety precaution, and was asked to

touch a ground screw on the EMG unit. This was done to

discharge body static electricity, preventing harm to

the equipment's sensitive input circuits. Electrode

resistance was then checked to insure that both electrodes

were below 20,000 ohms and approximately similar in

resistance (Leaf & Gaarnder, 1971).

The participant was asked to sit back comfortably in

the recliner chair with eyes closed and to listen carefully

to the following instructions:

"Tension headaches are primarily due to sustained
contraction or tightness in the muscles of the
scalp and neck. The goal of this study is to learn
to relax your muscles so that the tension level never
gets too high, and you no longer get headaches. This
will involve a great deal of work on your part, both
here in the lab, and also at home. In order to help
you learn, we are going to provide you with infor-
mation as to the level of muscle tension in your
forehead region" (Budzynski et al., 1973, p. 255).
You will hear a tone in the headphones. The tone's
pitch will be proportional to your forehead tension,
that is, the higher the tension, the higher the pitch.
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Your job will be to find out what makes the tone's
pitch go down, because this means lower muscle
tension. Try to eliminate those things that
make the pitch go up. You must attend to the tone,
but experience will show you that you can not
concentrate on the tone "directly," nor try to
relax too hard, or the tone will be difficult
to lower. The purpose of this EMG biofeedback
session is for you to learn to be aware of
varying muscle tension levels, and mainly to gain
control over your body's muscle tension. You
must be alert and conscious to learn this high
degree of muscle control. It is very important
that you not fall asleep, for while asleep you
can learn nothing. In learning to control your
muscle tension, you must try various strategies,
remembering what seemed to lower the tone's
pitch, and also what made the pitch increase.
To help you stay alert and consciously awake
during the biofeedback training, you will hear
a I second buzz denoting the end of every
2 minute period. You are to take note of each
of these buzzes, counting each of them from 1 to
10 as you hear them. So do whatever you can to
make the tone drop in pitch, remember what seems
to work best, and count the 10 marking buzzes
throughout the session (Budzynski et al., 1973).
Please restrict your swallowing as much as
possible to those periods immediately following
the marking buzz. For the first 4 minutes you
are to relax as best you can without the feedback
tone. Then for the next 20 minutes relax and
lower the tone's pitch. Do you have any questions?

The following short instruction form replaced the longer

instructions and was given prior to all biofeedback training

after the fourth session:

Relax and do whatever you can to reduce the tone's
pitch, but do not try too hard. Remember what seems
to work best. Do not fall asleep. Count the 10
marking buzzes throughout the session. Restrict
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as much as possible any movements or swallowing
to those periods immediately following the
marking buzz. For the first 4 minutes relax as
best as you can without the tone, then for the
next 20 minutes relax and lower the tone's pitch.
Do you have any questions?

EMG uV levels were then recorded on the biofeedback

training data sheet for each of the twelve 2 minute periods

throughout the session. Following the feedback session,

the participant was questioned about both successful and

unsuccessful strategies in controlling muscle tension and

keeping the feedback tone's pitch low. The postsession

questionnaire on the biofeedback training data sheet

(see Appendix D) was designed to optimize the effect of

each biofeedback session by encouraging the participant

to critically assess what had been experienced and learned

during training. Periodically the participant was also

asked to assess the benefit of the biofeedback training:

what had been learned from training up to that session, and

also what current expectations were in regard to headache

changes as a result of participating in the study.

MAW



Re sults

The mean group headache activity levels are shown

in Figure 1. There is no significant difference in the

headache levels among groups A, B, and C after biofeedback

training.

Eight of the 26 applicants admitted as participants

in the study dropped out prior to the initiation of

training. All dropouts explained that their schedules

were too busy to allow their participation. There were,

however, no more dropouts during the four week training

period.

The participants' total hours awake per week ranged

from 89 to 141 hours. The mean total hours awake per

week for groups A, B, and C were similar: 115, 115, and

110 hours respectively for week #1, and 115, 115, and

112 hours respectively for week #4. A t test was applied

to average weekly headache activity data computed by the

method of Budzynski et al. (1973) (dividing total weekly

headache intensity ratings by total hours in a week) and

by the present method (dividing headache ratings by weekly

hours awake). The computational method of Budzynski et al.
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was found to produce a significantly lower headache

activity figure than the proposed method, t (214) = 3.17,

2 < .05.

Participants of groups A and B greatly decreased

their frontalis EMG uV levels from baseline levels during

the first biofeedback session #3, as shown on Figure 2.

Frontalis EMG levels declined more gradually thereafter.

The mean EMG levels of groups A and B for end-of-training

feedback sessions #11 and #12 were 4.28 and 4.78 uV RMS

respectively, and represented no significant difference

in muscle tension level, t (10) = .42, 2 > .05.

A Kruskal-Wallis analysis of variance by ranks

(Siegel, 1956) was applied to the postsession questionnaire

ratings of expectation and evaluation of benefit of training

of groups A, B, and C, and showed that there were no

significant differences, H (2) = 3.49, .2 > .05.

The mean weekly medication frequency of use of groups

A, B, and C is seen in Figure 3. The Friedman two-way analysis

by ranks (Siegel, 1956) showed no significant differences

in frequency of medication use, Xr2 (2) = 4.33, 2 = .06.

Group A participants had significantly more headache

activity present during biofeedback training sessions

than group B participants, t (10) = 3.13, .2 < .05.
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As was expected, mean headache activity scores for groups

A and B declined during the training period (see Figure 1).

During the same period, group C headache levels increased

beyond those of group A and B, but there are no significant

group headache level differences, H (2) = 3.8, 2 =.07.

A trend analysis of each participant's weekly

headache activity data showed that 3 of 12 biofeedback

training participants from groups A and B had significant

headache activity declines, t (2) = -17.15, P < .01;

t (2) = -4.65, 2 < .05; t (2) = 4.51, 2 < .05, while

2 of 6 nonfeedback participants from group C showed

significant increases in headache activity, t (2) = 6.2,

2 < .05; t (2) = 4.24, p < .05. The remaining 13

participants had no significant headache activity

changes. Raw data used in computation is in Appendix F.



Discussion

The efficacy of an accelerated EMG biofeedback

relaxation training program in reducing tension headache

activity is not supported. There is also no strong

support for the efficacy of headache presence during

biofeedback training. These effects are contrary to

results found in a similar study by Budzynski et al.

(1973). A valid comparison of the two studies'

dissimilar results must include a consideration of

important methodological differences such as the present

study's (a) shorter training period (4 vs. 8 weeks)

of fewer sessions (12 vs. 16), (b) different type of control

group (home practice control vs. "waiting list" no

treatment control), and (c) systematic occurrence of

stress during end treatment (all treatment groups ended

training during high stress period of "finals week" vs.

staggered scheduling of individual participants' training

periods).

Individuals having frequent and severe tension

headaches are commonly frequent users of headache

medication. A methodological problem of this study,

30
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as well as a methodological problem of Budzynski et al. (1973),

is that medication use was allowed to vary. This variable,

medication use, is suspected of dissipating the main effect

of reduction in tension headache activity, because of its

direct effect on headache and direct relationship with

headache occurrence. Decrease of medication use is

expected, as headache activity declines. But, because

headache presence is directly affected by medication

maintenance, any decrease in medication use is suspect

when the occurrence of headaches increases. This problem

might be corrected if medication use were held at a constant

level, or if a rating system were developed that combined

both headache activity data and medication use data in a

single rating system to detect the effects of EMG feedback

training. The confounding effect of medication usage

on headache activity would be expected to decrease in

a study having a greater number of sessions over a longer

training period.

Headache occurrence and medication usage are both

influenced by daily stress, a third important related

factor affecting biofeedback training effectiveness.

A measure of daily stress would be desirable so that all

three factors could be equally considered. Of the 18
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participants in the study, 14 were students. As the

study continued into the end-of-semester "finals week,"

support for the effects of stress on tension headache may

be seen by the significant increase in headache activity

in 2 of 6 group C (no feedback group) student participants.

Individual effectiveness of EMG feedback training may be

seen in the significant headache activity decreases

in 3 of 12 student participants from groups A and B

(feedback groups) during the same stress period.

The groups' expectancy set of benefiting from training

appears to be biased in that groups A and B knew they were

receiving a full relaxation training program, whereas

group C anticipated the onset of EMG biofeedback training

after 4 weeks of home relaxation practice. The measure of

the groups' expectancy set of receiving positive benefit

from training in the reduction of tension headache was

another methodological problem of the present study. The

present measure of group expectancy set yielded results

indicating no group differences. But considering the

possible methodological bias of group C's knowing they have

not received "full treatment," perhaps a more sensitive

measure of greater validity could be devised to test equality

of anticipation of benefiting from training among groups.
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There is the question of what is the most appropriate

measure of headache activity. The present method of

computing average weekly headache activity accounts for

individual differences in hours awake, whereas the

computational method of Budzynski et al. (1973) employs

the arbitrary figure of total hours in a week. Possible

a more meaningful measure could be devised based on

frequency of headache per day or on a combination of headache

frequency and medication usage frequency.

Although the results of the present study did not

support its hypotheses, it did raise pertinent questions

in regard to the problem of EMG biofeedback relaxation

training effectiveness in treatment of tension headache.

Results suggest the need for methods of assessing stress

and medication usage and for alternate measures of headache

activity, since stress, medication usage, and headache

activity are important factors affecting biofeedback

training effectiveness on the reduction of tension headache.

Also, the important need for assessment of group expectancy

set was noted.

The trends of headache activity and medication usage,

seen in Figures 1 and 3, may suggest that: (a) home

relaxation practice alone (group C) is not sufficient to
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cause the desired changes, and (b) headache presence

during training (group A) produces a more rapid decrease

in dependency on medication.

Although the results were not statistically

significant at the 2 = .05 level, the consistent trends

of decreasing headache activity and decreasing medication

use tend to support the effectiveness of EMG biofeedback

training. An increase in the study's sample size, a

longer more stable baseline period, or an extended training

period beyond 12 sessions may have increased the magnitude

of the treatment differences. Follow-up data may indicate

a continued decline in the headache activity levels of

groups A and B.
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APPENDIX A

Telephone Questionnaire

NAME: TELEPHONE #:

AGE: OCCUPATION: ADDRESS: DATE:

HEADACHE SYMPTOMS:

Location (where pain is felt, how it progresses)--

Usual Frequency and Duration of Pain--

Circumstances (seasonal sensitivity, time of day,
certain recurring situations)--

Intensity of pain (from worst experienced to most
commonly felt)--

MEDICAL TREATMENT HISTORY (headaches, or related condition)

Date M.D. last seen--

Diagnosis--

Prescription (type and dosage)--

Effectiveness of prescription--

Number of times M.D. was seen in last year--

MEDICATION HISTORY (headaches, or related condition)

Types medication taken--

Types most regularly taken--

Prescription (type and dosage)

Over-the-counter (type and dosage)
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Telephone Questionnaire (cont.)

Current medication, dosage level, and number of pills
per day or month--

OTHER INFORMATION

Age headaches started--
Age of highest frequency and severity
Age of lowest frequency and severity
Circumstances in life at onset of headaches

Other health conditions (insomnia, congestion, sinus, etc.)

Reason for wanting headache changes:

Person's initial expressed evaluation of whether
biofeedback will aid in the eleviation of
headaches:

1 - very effective (total headache removal)

2 - somewhat effective (substantial decrease in
freq. and duration)

3 - mildly effective (slight decrease in freq.
and duration)

4 - ineffective (no change)

Willingness to keep track of headache incidence on
an hourly day-to-day basis:



APPENDIX B

Weekly Headache and Medication Data Record
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Headache Intensity Rating Scale

0 - No headache symptoms.
1 - Preheadache symptoms just barely noticeable.
2 - Preheadache symptoms increased, but able to ignore.
3 - Headache symptoms painful, conscious of presence most of

time, but able to perform any task.
4 - Headache symptoms severe, concentration difficult, able

to perform tasks only of undemanding nature,
5 - Headache symptoms incapacitating, intense pain, unable

to perform any tasks, bedridden.

40

HOUR
5-am
6

8
9
10
11
12
1 m
2
3
4
5
6-
7
8
9
10

12
lam,
2 --r



APPENDIX C

Relaxation Instructions

Relaxation of Arms (time: 4-5 min.)

Settle back as comfortably as you can. Let yourself

relax to the best of your ability. . . Now, as you relax

like that, clench your right fist, just clench your fist

tighter and tighter, and study the tension as you do so.

Keep it clenched and feel the tension in your right fist,

hand, forearm. . . and now relax. Let the fingers of your

right hand become loose, and observe the contrast in your

feelings. . . Now, let yourself go and try to become

more relaxed all over. . . Once more, clench your right

fist really tight. . . hold it, and notice the tension

again. . . Now let go, relax; your fingers straighten out,

and you notice the difference once more. . . Now repeat

that with your left fist. Clench your left fist while the

rest of your body relaxes; clench that fist tighter and

feel the tension. . . and now relax. Again enjoy the

contrast. . . Repeat that once more, clench the left fist,

tight and tense. . . Now do the opposite of tension--

relax and feel the difference. Continue relaxing like that

41
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for a while. . . Clench both fists tight, and tighter,

both fists tense, forearms tense, study the sensations. .

and relax; straighten out your fingers and feel that

relaxation. Continue relaxing your hands and forearms

more and more. . . Now raise your arms in front of you and

bend your elbows and tense your biceps, tense them harder

and study the tension feelings. . . all right, straighten

out your arms, let them relax at your sides and feel that

difference again. Let the relaxation develop. . . Once

more, tense your biceps; hold the tension and observe it

carefully. . . Straighten the arms, lower them at your

side, and relax; relax to the best of your ability. . .

Each time, pay close attention to your feelings when you

tense up and when you relax. Now raise and straighten

your arms, straighten them so that you feel most tension

in the triceps muscles along the back of your arms;

stretch your arms and feel that tension. . . And now

relax. Get your arms back into a comfortable position.

Let the relaxation proceed on its own. The arms should feel

comfortably heavy as you allow them to relax. . . Straighten

the arms once more so that you feel the tension in the

triceps muscles; straighten them. Feel that tension. .

and relax. Now let's concentrate on pure relaxation in the
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arms without any tension. Get your arms comfortable and let

them relax further and further. Continue relaxing your

arms ever further. Even when your arms seem fully relaxed,

try to go that extra bit further; try to achieve deeper

and deeper levels of relaxation.

Relaxation of Facial Area With Neck, Shoulders, and
Upper Back (time: 4-5 min.)

Let all your muscles go loose and heavy. Just rest

quietly and comfortably. Wrinkle up your forehead now;

wrinkle it tighter. . . And now stop wrinkling your

forehead, relax and smoothe it out. Picture the entire

forehead and scalp becoming smoother as the relaxation

increases. . . Now frown and crease your brows and study

the tension. . . Let go of the tension again. Smooth out

the forehead once more. . . Now, close your eyes tighter

and tighter. . . feel the tension. . . and relax your eyes.

Keep your eyes closed, gently, comfortably, and notice the

relaxation. . . Now clench your jaws, bite your teeth

together; study the tension throughout the jaws. . . Relax

your jaws now. Let your lips part slightly. . . Appreciate

the relaxation. . . Now press your tongue hard against the

roof of your mouth. Look for the tension. . . All right,

let your tongue return to a comfortable and relaxed position.

Now purse your lips, press your lips together tight and
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tighter. . . Relax the lips. Note the contrast between

tension and relaxation. Feel the relaxation all over

your face, all over your forehead and scalp, eyes, jaws,

lips, tongue and throat. The relaxation progresses further

and further. . . Now attend to your neck muscles. Press

your head back as far as it can go and feel the tension in

the neck; roll it to the right and feel the tension shift;

now roll it to the left. Straighten your head and bring

it forward, press your chin against your chest. Let your

head return to a comfortable position, and study the

relaxation. Let the relaxation develop. . . Shrug your

shoulders, now, right up. Hold the tension. Drop your

shoulders and feel the relaxation. Neck and shoulders

relaxed. . . Shrug your shoulders again and move them

around. Bring your shoulders up and forward and back.

Feel the tension in your shoulders and in your upper back.

Drop your shoulders once more and relax. Let the relaxation

spread deep into the shoulders, right into your back

muscles; relax your neck and throat, and your jaws and

other facial areas as the pure relaxation takes over and

grows deeper. . . deeper. . . and deeper.
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Relaxation of Chest, Stomach and Lower Back (time: 4-5 min.)

Relax your entire body to the best of your ability.

Feel that comfortable heaviness that accompanies relaxation.

Breathe easily and freely in and out. Notice how the

relaxation increases as you exhale. . . as you breathe out

just feel that relaxation. . . Now slowly breathe right in

and fill your lungs; inhale deeply and hold your breath.

Study the tension. . . Now exhale, let the walls of your

chest grow loose and push the air out automatically.

Continue relaxing and breathe freely and gently. Feel

the relaxation and enjoy it. . . With the rest of your

body as relaxed as possible, fill your lungs slowly again.

Breathe in deeply and hold it again. . . That's fine,

breathe out and appreciate the relief. Just breathe

normally. Continue relaxing your chest and let the

relaxation spread to your back, shoulders, neck and

arms. Merely let go. . . and enjoy the relaxation. Now

let's pay attention to your abdominal muscles, your

stomach area. Tighten your stomach muscles, make your

abdomen hard. Notice the tension. . . And relax. Let

the muscles loosen and notice the contrast. . . Once more,

press and tighten your stomach muscles. Hold the tension

and study it. . . And relax. Notice the general well-being
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that comes with relaxing your stomach. . . Now draw

your stomach in, pull the muscles right in and feel the

tension this way. . . Now relax again. Let your stomach

out. Continue breathing normally and easily and feel the

gentle massaging action all over your chest and stomach. . .

Now pull your stomach in again and hold the tension. . .

Now push out and tense like that; hold the tension. . . once

more pull in and feel the tension. . . now relax your

stomach fully. Let the tension dissolve as the relaxation

grows deeper. Each time you breathe out, notice the

rhythmic relaxation both in your lungs and in your stomach.

Notice thereby how your chest and your stomach relax more

and more. . . Try and let go of all contractions anywhere

in your body. . . Now direct your attention to your lower

back. Arch up your back, make your lower back quite hollow,

and feel the tension along your spine. . . and settle down

comfortably again relaxing the lower back. . . Again, just

arch your back up and feel the tensions as you do so. Try

to keep the rest of your body as relaxed as possible. Try

to localize the tension throughout your lower back area . .

Relax once more, relaxing further and further. Relax your

lower back, relax your upper back, spread the relaxation to

your stomach, chest, shoulders, arms and facial area. These

parts relaxing further and further and deeper.
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Relaxation of Hips, Thighs and Calves Followed by Complete
Body Relaxation

Let go of all tensions and relax. . . Now flex your

buttocks and thighs. Flex your thighs by pressing down

your heels as hard as you can. . . Relax and note the

difference. . . Straighten your knees and flex your

thigh muscles again. Hold the tension. . . Relax your

hips and thighs. Allow the relaxation to proceed on its

own. . . Point your feet and toes downwards, away from

your face, so that your calf muscles become tense. Study

that tension. . . Relax your feet and calves. . . This

time, bend your feet towards your face so that you feel

tension along your shins. Bring your toes right up. . .

Relax again. Keep relaxing for a while. . . Now let

yourself relax further all over. Relax your feet, ankles,

calves and shins, knees, thighs, buttocks and hips. Feel

the heaviness of your lower body as you relax still further.

Now spread the relaxation to your stomach, waist, lower

back. Let go more and more. Feel that relaxation all over.

Let it proceed to your upper back, chest, shoulders and

arms and right to the tips of your fingers. Keep relaxing

more and more deeply. Make sure that no tension has crept

into your throat; relax your neck and your jaws and all your



48

facial muscles. Keep relaxing your whole body like that

for a while. Let yourself relax.

Now you can become twice as relaxed as you are

merely by taking in a really deep breath and slowly exhaling.

Breathe in deeply and feel yourself becoming heavier.

Again take in a long, deep breath and let it out very

slowly. Feel how heavy and relaxed you have become.

In a state of perfect relaxation you should feel

unwilling to move a single muscle in your body. Think

about the effort that would be required to raise your

right and left arm and legs. As you think about raising

your right arm, see if you can notice any tensions that

might have crept into your shoulder and your arm. . .

Now you decide not to lift the arm but to continue

relaxing. Observe the relief and the disappearance

of the tension. .

Just carry on relaxing like that. When you wish to

get up, count backwards to yourself from four to one.

You should then feel fine and refreshed, wide awake and

calm.
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APPENDIX D

EMG Biofeedback Data Collection Record

NAME RESEARCH RELEASE

DATE REAPPOINTED DATE

SESSION

MEDITATION EXPERIENCE

MEDICATION PRESENTLY TAKING

HEADACHE CHART(S) IN _, OUT

HEADACHE INTENSITY LEVEL (0-5) PRESESSION_, POSTSESSION

EMG BATTERY CONDITION #1 , #2

EMG ELECTRODE RESISTANCE #1 , #2

CHECK EQUIPMENT SETTINGS: 95 Hz FILTER ON, NOISE
THRESHOLD 5, TIME PERIOD, 0 - 99.9 uV AMPLITUDE,
EMG 0 - 150 uV RANGE

10 SEC. TIME PERIOD EMG SYSTEM CHECK uV

TWO NO-FEEDBACK BASELINE TRIALS (120 sec.)
#Bl , #B2

TEN (NO-FEEDBACK / FEEDBACK) 120 sec. TRAILS:

1. 4. 7. 10.
2. 5. 8.
3. 6. 9.
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POSTSESSION QUESTIONNAIRE:

1. On a scale from 1 to 5 (1 being the least and 5 the
most) how would you evaluate the benefit or worth of
this biofeedback program to you at this time?

2. On a scale from 1 to 5 (1 being very low and 5 being
very high) what are your present expectations of
learning to control your headaches as a result of
participating in this study?

BIOFEEDBACK POSTSESSION QUESTIONNAIRE:

1. On a scale from 1 to 5 (1 being the least and 5
representing the most relaxed you have ever felt in
your life) how relaxed did you feel during this
session?

2. What did you do specifically, to relax and keep the
tone low?

3. What did you consciously not do, to keep the tone from
going up in pitch?

4. What did you learn during this session, (regarding
relaxation)?

5. What have you learned from biofeedback training so far?

6. Describe any physical feelings that you experienced
during the session (heaviness, warmth, lightness,
phantom-limb, sleep onset).

7. Describe any emotional experiences or awarenesses
that you experienced during the session.

8. On a scale of 1 to 5 (1 being sleep and 5 being fully
alert) how aware and conscious were you during the
session (of counting the "marking tones", of noises
around you, of where you were)?



APPENDIX E

Biofeedback Training Release Form

I, , understand the general

procedure regarding the use of biofeedback training, and

am satisfied with the explanation given to me concerning the

function and safety of the equipment. I voluntarily agreed

to participate.

I am currently in reasonably good health, and am not

being treated for any medical disorder which would prohibit

the use of biofeedback training.

YesNo

I, the undersigned, agree to hold North Texas State

University and/or their authorized representatives harmless

from liability for any injuries or damages resulting from

the intentional or unintentional use or misuse and/or

negligent use or misuse of any procedures included herein.

I understand that the data collected will be used

primarily for my benefit and strict anonymity will be

adhered to if the data is utilized for other purposes such

as the advancement of knowledge in this area.

Date

Participant Witness
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APPENDIX F

Raw Data

Mean Weekly Headache Activity

Week

Group Person

A 1

2

3

4

5

6

B 1

2

3

4

5

6

C 1

2

3

4

5

6

1 2 3 4

52

B1

.4298

.2983

.4737

.3391

.2000

2. 4563

1.2650

.5620

.2205

.5456

.2266

1.0100

.6952

.3805

1.4020

.3333

.1636

.1712

B2

.4959

.7886

.5702

1. 5484

.3101

2. 2909

2.3277

.9093

.7619

.3652

.2624

.5648

1.0594

.4138

1.1700

1.3000

.1739

.3130

.0000

.3333

.4167

1.6757

.4762

2. 2689

2.3365

.6299

.0818

.4579

.2636

.5405

.3222

.4568

1. 2797

.4065

.1524

.3884

.0413

.4463

.4701

1. 7080

.7826

1.8926

1.0353

.4597

.3571

1.6327

.2239

.5487

.4694

.6579

1.3500

.3058

.1579

.2018

.0403

1.1321

.3248

1.0536

.6083

1.4912

1.0813

.3037

.4425

1.1729

.1639

.4248

.0000

.5225

1. 6780

.8333

.1858

.5902

.1068

.6609

.1897

.2870

.3304

1.2241

1.1774

.2857

.0476

.2883

.0155

.0091

1.3125

.0862

1.9123

.2793

.2301

.2605
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Frequency of Weekly Medication Use

Week

Group Person BI B2 1 2 3 4

A 1 2 3 0 0 0 1

2 13 29 8 7 7 3

3 7 8 4 3 0 3

4 0 0 0 0 0 0

5 2 2 1 1 0 1

6 12 6 7 3 1 0

B 1 13 10 14 14 12 14

2 6 8 5 3 3 3

3 8 10 1 3 4 2

4 4 6 8 2 5 4

5 3 6 7 4 2 1

6 5 5 1 2 2 0

C 1 4 4 1 2 0 10

2 8 17 20 18 17 15

3 0 0 0 0 0 0

4 6 10 12 5 7 5

5 4 0 1 0 0 0

6 3 2 2 0 5 1
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Headache Presence Intensit

Group

A

B

during EMG

Week

Training
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Person

1

2

3

4

5

6

1

2

3

4

5

6

1

1

0

2

1

1

3

0

1

0

0

0

0

2

0

1

0

2

0

2

0

0

0

0

0

0

3

1

0

0

1

1

1

0

0

2

0

0

0

4

3

1

0

3

0

0

0

0

0

0

0

0
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Group Person

A 1

2

3

4

5

6

B 1

2

3

4

5

6

C I

2

3

4

5

6

OM..o -- --
Expectation Ratings

Period

Pretraining Mid-training

3 4

4 4

3 4

4 4

4 5

4 4

4 4

4 4

5 4

4 4

3 5

4 5

3 4

4 5

4 3

4 3

5 4

5 3

End-training

4

4

4

3

5

4

5

4

5

3

5

5

3

5

3

3

4

3
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Total Weekly Hours Awake

Week

Group Person Bi B2 1 2 3 4

A 1 121 121 121 121 124 103

2 114 123 126 121 106 115

3 114 114 108 117 117 116

4 115 124 111 113 112 108

5 115 119 105 115 120 112

6 103 110 119 121 119 116

B 1 117 119 107 113 123 124

2 121 117 127 124 135 126

3 127 105 110 112 113 105

4 110 115 107 98 110 111

5 128 141 129 134 122 129

6 113 108 111 113 113 110

C 1 105 101 90 98 89 96

2 113 116 116 114 112 116

3 102 118 118 120 118 114

4 108 120 123 121 108 111

5 110 115 110 95 113 113

6 111 115 121 114 122 119

Al" A , -, A4


