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Abstract

Five subjects with clear cases of nmuscle contraction
headache were screened from volunteers with a special
>Diaqnostic Headache Questicnaire. These subjects were then
tested for long4tern, trait anxiety with Speilbergert*s STAI-
Trait Inventory ana for their feelings of internal vs.

external control with Rotter's I-E Scale.

Subjects started keeping daily headache records for at
1edst 11 days before laboratory training sessions began, and
they continued record keeping for at least 7 days after

laboratory trairirg ended.

There were tvwo treatment groups: {a) a verbal
instruction group which received six laboratory sessions of
tape-recorded telaxatiou instructions, and (b) a coibined
treatment group which received three laboratory sessicns of
tape-recorded relaxation instructions alternated with three

laboratory sessions of audio signal biofeedback training on
the muscles in the back of the neck., Both groups practiced

daily relaxation at home.

EMG recordings vere made for forehead and back-of-neck
muscles for a11~subjects in all laboratory sessions. ilso,
headache intensity reports were taken and trangient,
subjective anxiety was measured (SiAI-State Inventory) at

the beginning and at the end of laboratory sessions.

There were some statistically significant results. Two



subiécts showed a significant decrease in headaches fros the
pre- to the post-training period. And, for the whole group,
headaches decreased from early in the training to late in
the training period. (On the headache measures, no
differences .were found between the treatment groups.) End-
of-session reck EMGs for the combined treatment subjects
remained 1low during the last four labératory sessions,
vhereas neck EMGs for verbal treatment subjects did not.
Also, éccording to Rotter's I-E Scale, the group felt more

externally controlled than normals.

There vwere patterns suggested by the data vwhich vere
not statistically significant but which are of intersst.
Headaches appeared to increase from the pre~training period
to the early‘training period. End-of-session fo;ehead ENGs
were higher after sessions tvwo and four than after sessions
one and three for both treatment groups. STAI-State scores
decreased most during session one and Jlgast during session
two. Scattergrams indicated some positive correlation
between forehead and neck EMG change scores during verbal
instguction sessions but negative correlation during
tiofeedback training sassicns., Also, there was evidence for
a positive correlation between STAI-State change scores and

headache intensity change scores.

A self-requlating, negative-feedback systea is

suggested to explain the unexpected results,
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Systems with feedback cannot adeguately be treated

as if they were of one-vay action...

William Ashby,

Design for a3 Brain,
| 1952,

1
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Introduction

Muscle Contractiop Headache apd Its Treatmeats

Wolff, at the end of his chapter entitled, "Muscles of
the Head and Neck as a Source of Headache and Other Pain
(Muscle Contraction Headache)", summarizes his studies of
muscle contraction headaches thus: "Headaches may result
from the sustained contraction of skeletal muscle of the
head and neck...Sustained contraction is a source of péin
and paresthesia in tense, apprehensive and anxious
people...The pain is characteristically sustained,
persisting for days, weeks, months, or yeérs (Wolff, 1972,

pp. 559-560) .

There are several treatment methods. The drugs commonly
prescribed for sinple cases of muscle contraction headache
are. aspirin, sometimes with phenacetin and caffeine, or
phenobarbital (Holvey, 1972, p. 1274) . But "headaches caused
by sustained muscle ccntraction associated with life stress
and emotional tension are only temporarily modified by
sedatives or analqgesics, Treatment should be directed at

improving the patient's adjustment" (Plum, 1975, p. 618).

Muscle relaxation training methods have long been used
for treating such stress and tension. Out of the many muscle
relaxation methods available, the pmost commonly used
(Tarler-Benlolo, 1978) are Prograssive Relaxation (Jacobson,
1938) , Autogenic Training (Shultz & Luthe, 1969) and, more

recently, Transcendental Meditation (Campbell, 1974;



13

schvﬁrtz, 1974; Wallace ¢& Benson, 1969). In the first two
methods, patients sit or lie comfortably and focus their
attention on parti;ular body areas, one area at a time, such’
as the forehead or the right arm. Patients attend to and/or
manipulate the sensations from the area and then gquietly
tell the area to relax, In Transcendental Meditation, the
patient assumes a comfortable position with eyes closed, and
silently repeats or "experiences® a special sound or word

- which has been provided by the instructor.

Muscle rel&xation methods and meditation seea to
produce a conion group of physiolcgical <correlates. Benson
and his cclleaques have reviewed the literature on
Transcendental Meditation, Autogenic Training, Hypnosis, Zen
and Yoga meditations, Cotention, Sentic Cycles, and
Progressive Relaxation (Benson, 1975; Benson, Beary & Carol,
1974) looking for common physiological correlates; and they
- have made valuaBle contributions to research in this area

(Beary, Benson, & Klemchuck, 1974; Bemson, 1975).

TC déscribe this common group of physiological
correlates, they:have coined the term "“relaxation responée“.
The_resﬁonse "appears to be an integrated hypothalamic
response which results in generalized decreased synpathe£ic
nervous system activity, and perhaps also increased
parasympathetic activity...The relaxation response in aman
consists of changes oppesite tc those of the fight or flight

response" (Benson, Beary, & Carol, 1974, pp. 37-38).

Scme of these relaxtion methods have been tested as
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specific treatments for muscle tension headaches (Luthe &
Schultz, 1969; Tasto & Hinkle, 1973), but some of the
studies seem methodologically weak. The Tasto and Hinkle
study, for instance, had only six patients and nc control
group. These methods are promising, though, and warrant

further research.

Biofeedback

'In the course of investigating the physiological
correlates of relaxation, it occurred to some investigators
that providing the subject #with immediate information
directly from her or his ovwn physiological system might aid
the process of becoming relaxed. Thus, biofeedback training
began partly merged with relaxation training (Tarler-

Benlolo, 1978).

‘One. of the physiological correlates of muscle
relaxaticn is a decrease of the electrical activity within
the relaxing muscles. This electrical activity, called
"electromyographic" activity ("EMG"), can be detected,
amplified, and used to modulate a visible or audible signal
fed directly to the subject. Thus, "EMG biofeedback
trdining® refers to a process in which subjects 1learn to
relax their muscles by learning to reduce the electrical
activity in their muscles by observing the varying output of
a sen#itive electronic device which detects and anmplifies

this electrical activity.
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ENG _Biofeedback for Tensiop Headaches: Recent History

An important study in the history of EMG biofeedback
" was done by Budzynéki, Stoyva, Adler, and Mullaney in 1973.
‘They suggested that subjects could 1learn to lower the
resting level of electrical activity in their own frontales
(forehead) muscles using EMG biofeedback training, and that
the relaxation thus produced would generalize to muscles of
the scalp and @neck and thus reduce wmuscle contraction
headaches, Budzynski et al, ran three treatment groups: (a)
a frontalis biofeedback training group, (b) a pseudo-
biofeedback trairing contrcl group, amd (c) a non-training
control group, Subjects in the pseudo-biofeedback group
‘received a signal which was not contingent on their own
muscle activity, The pseudo-signais were tape recordings of
real signals from the regular biofeedback +training group.
Subjects in both the reél- and pseudo-feedback groups
practiced sinplé relaxation at home twice each day 1in
addition to their laboratory training sessions with
biofeedback, Budzynski 2t al. found that only the group
trained with real biofeedback had a statistically
significant decrease in headach® frequency and intensity;

this decrease was large and clinically significant.

There are two important 1lines §f develorment in the
studies done since the study by Budzynski et al. in 1973:
(a) studies which separate and compare components of the
treatment methgds ir the Budzynski et al. study, and (b)

studies which challenge the wunderlying principles which
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generated the hypotheses of that study.

studies Which_Compare Components_of_the Budzypski Treataent

Budzynski et al. noted "...the critical importance of
daily practice ‘outside the laboratory..." Twice each day
patieﬁts vere to ",..relax in the same way they had in the
laboratory -- but of course, without the aid of any
instruments" (p. 487). Patients in both the real- and the
pseudo-feedback group practiced relaxation at home, but
notic2 that becaugg their home relaxation was modelled on
their 1laboratory experiences -- they vere to "relax in the
same vay they had in the laboratory®™ -- the home relaxation
practices of the two groups were not really matched, and so
the differences between the pseudo- and the real-biofeedback
signals might have been confounded with the differences in
quality of their home practice., For this reason, it was not
clear from this study whether either biofeedback training or

home rolaxation alone would have reduced headaches.

Haynes, Griffin, Mooney, and Parise (1975) addressed
thanselves to. this confusion, They compared verbal
relaxation ihstructién training with frecntalis muscle
biofeedback training cn subjects with muscle contraction
headaches. They found that bLoth treatment methods vwere
equally effective. In another study by Haynes, Moseley, and
McGowan (1975), ncrmal subjects without headaches were
trained for a single session. Frontalis biofeedback training

vas cohpared with pseudo-biofeedback training and with two
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types of verbal relaxation instructions: (5) passive
relaxation instructions in which subjects simply listened to
suggestions to relax, and (b) more active relaxation
instructions in which subjects followed suggestions first tc
tense their muscles and then to relax them. Real biofeedback
training an@ the passive relaxaticn instructions were most
effective in reducing frontalis EMG levels, and, again, the
difference in effectiveness between verbal relaxation

instruction and biofeedback was nct significant.

A year later, in 1976, Chesney and Shelton compared
verbal relaxation instructions, frontalis biofeedback, and a
combined verbal relaxation - frontalis biofeedback
treatment, Both of the single treatment methods were equally
effective for reducing headache duration and frequency, but
only the combined treatment method significantly reduced

average headache intensity,

Because cf these findings, the superiority of frontalis
EMG Dbiofeedback is not <clearly established. {See also

studies by Parnes, 1974; and Siverson, 1973.)

Studies_Which Challenge the Budzynski Hypotheses

Alexander (1975) gquestioned the hypothesis that
relaxation of the frontalis muscles generalizes to other
muscles, He also doubted the hypothesis that subjects'
reports of subjective feelings of relaxation correlate with

frontalis EMG levels, Alexander's subjects were norsals whc
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did not have headaches. Alexander measured EMG activity from

the frontalis, the forearm, and the leg while ahis treatment

group received biofeedback training on the frontalis and
while his control subjects relaxed without any aids. During
the training sessions subjects reported their overall

feelings ofv tension-relaxation. Alexander found that

although the biofeedback-trained gqroup decreased frontalis
EMG levels and the <controls did not, relaxation of the
frorntalis in his biofeedback treatment subjects did not
generalize to the forearnm ot to the leg; in fact, forearms
tension increased. In addition, he fcund no correlation
between frontalis EMG levels and subjects' reports of their

feelings of tension-relaxation.

Another study critical of the early vwork was done by
Shedivy and Kleinman in 1977. They trained normal subjects
to both decrease and increase their frontalis EMG levels
using biofeedback., Subjects were aware that they were
increasing and decreasing frontalis tension by increasing or
decreasing their feedback signal. The results were similar
to Alexander's., Changes in frontalis ENG levels did not
generalize to neck wauscles, and subjective reports of

tension did not correlate with frontalis EMG levels.

Toward a_ New study

These studies raise a number of questions. First, was
the effectiveness of the Budzynski treatment due to

biofeedback training or due to his subjects' home relaxation
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practice or was it a result of both? Rhile the Budzynski et
al. pseudo-biofeedback subjects (vho did home relaxation
practice) did not reduce their headaches, subjects in the
study by Haynes et al. and subjects in the study by Chasney
and Shelton had more explicit and full relaxation
instructions and reduced their headaches as well as those

vith Dbiofeedback training. To disentangle these possibly

- confounded effects, an imaproved method would require the uss=

of explicit and full verbal relaxation instructions alone

for one treatment condition.

A second gquestion arises from the +two 1lines of
investigation described above: Why are results from the two
lines  apparently contradictory? Notice that one important
difference betveen the two types of invastigations is that
most sﬁbjects iﬁ the studies which compare components of the
Budzynski et al, treatment had headaches, whereas all
subjects in the studies which challenge the Budzynski et al.
hypotheses did not have headaches. It seems plausible that
both generalization of relaxation from the frontalis and
correlation between subjective tension levels and frontalis
EMG levels may be clear effects in subjects with contraction
headaches but may be much reduced in normals. If this were '
so, studies using subjects with headaches would be amore
likely to show significant effects, Por this reason, and
because the intent of this study was toc compare clinical
effectiveness, it seemed nmore fruitful to study subjects

with clear cases of muscle contraction headache.
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Several studies in the treatment-methods-comparison
line reported ;ow correlations betveen subjective anxiety
measures and ENG levels (Haynes, Mosely, and McGowan, 1975,
p. 550; and Siverson, 1973, p. 3037-B), but none compared
subjective tension reports directly with headache reports.
It seemed useful to compare subjective tension reports with

reports of headaches,

The total amount of biofeedback training received by
each of Alexander's subjects was 27 minutes divided
throughout five training sessions. This may not have . been
enough _training to produce a detectable effect. To test for
this possibility, subjects should recieve mcre biofeedback

training,

Alexander (1975, p. 661) makes an important point about
the generalization cf frontalis relaxation: "...to expect a
trained reduction in tension in one muscle group to lead _to
the reduction in tension in a second ... group may be rather
naive ... Biofeedback may be considerd by its very nature
«es» as highly _discriminative rather than as training
designed to promote generalization." For these reasons it
appeared useful to monitor other suscle grours involved in
tension headéche {such as the muscles in the hack of the

neck) in addition to the frontalis.

In none of the studies referred to above were the
criteria for diagnosing muscle contraction headache made
explicit, Muscle contraction headaches can arise from causes

Oother than psychological stress, and they «can eqsily be
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confdsed with other kinds of headaches. It would seem worth
knovwing to what extent the muscle headache subjects in the
studie$ referred to above came from similar populations, and
a study which made the subjects'! characteristics more

explicit would be an improvement.

The patients of Budzynski et al., plotted <their daily
headache activity on graphs. Haynes, Griffin, Mooney, and
parise (p. 678) criticized this method of self reporting and
suggested that using data sheets without graphs might reduce
subjects' evaluation of their "progress" and thereby reduce
response bias. Also, Haynes et al, stressed the need for an
initial, uncountéed baseline period of self-observationm . to
reduce the reactive effects of self-observation. Both these

practices were adopted fer the present study.

Place of the Present Study

The present siudy is in 1line uith those which ssparate
and compare ccnfounded components of the original study by
Budzynski et al. It compares a combined verbal relaxation -

biofeédback training me thod with verbal relaxation
instruction treatment alone. At the same time, this study
also gquestions some of Budzynski et al.'s explanatory
hypotheses. It assesses the generalization of relaxation
from neck muscles to frontalis, and it 1looks for
correlations betwean the followiag variables: reported
headaches, subjective general tension, frontalis EMG levels,

and neck muscle EMG 1levels, Thus, the present study fits
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‘§ into both lines of developmaent,

gypotheses
This study was designed to test three hypotheses:

1, Verbal instruction relaxation training
combined with EMG Liofeedback training will be
more effective than relaxation instruction alone

for reducing simple muscle contraction headaches.

2. With such training, relaxation will
generalize from the muscles in the back of the

neck to the frontales.

3. For such headaches, high headache activity
will be associated with subjective feelings of

high general tension.!

In addition to testing these hypotheses, I sought

answers to these questiomns:

1. Do subjects with simple muscle contraction
headacheé differ from the normal population in
their general anxiety as measured on Spielberger's
STAI-Trait Inventory? (Spielberger, Gorsuch, and

Lushene, 1970,)

2, Do such subjects differ from the noramal

1This hypothesis is not meant to imply that 1low headache
activity will be associated with low subjective tensicn.
High subjective tension can also cccur without headaches.
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populétion in the extent to which they believe
that their own actions cause their own fortunes as
measured on Rotter's Internal vs. External Control

of Reinforcement scale? (Rotter, 1966.)
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Subjects vere selected from voluntesrs recruited by
postars put up on the Simon Fraser University campus during
Ooctober of 1977. (A copy of the poster is in Appendix I.)
Subjects were screened with a diagnostic Headache
Questionaire to select those with simple muscle tension
headaches, Out of the 15 initial volunteers, 4 females and 1
male became subjects in the study. Three of them were
students, one Qas an elementary school teacher, and one was

a secretary; their ages ranged frcm .21 to 38,

Measurements

Repcrts and Questionaires

A 'diagnostic Headache Questionaire wvas developed for
this 'study on the basis of diagnosis information in the
medical literature (Chusid, 1968; Falconer, Patterson, §&
Guétafson, 1976; Friedman & Merritt, 1959; Hclvey & Talbott,
1972; Kunkle, 1959; oOstfeld, 1962; +Wolff, 1970). Thé 29
questions in the questionaire fccused on those symptoms
vhich most reliably discriminate among the different kinds
of headaches, (A copy of the Headache Questionaire is in

Appendix II.)

Also, a system of daily Headache Record Cards was
designed to minimize subject response bias. The rating scale

for headache pain intensity was adapted from the general
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pair word descriptors list in the McGill Pain Questionaire
(Melzak, 1975)., These descriptors have been shown to carry
very unifornm neaqings for both patients and doctors.
Subjects filled cut their cards at specific, pre-arranged
times twice each day. These times were arranged with each
subject in hers/his initial interview, and then these tiaes
repained set for the subject throughout the study. The
reason for using two recording times each day was to reduce
distortions of memory. The unvarying reporting times vere
meant to reduce distortions from any headaches which might
vary systematically with time of day. Subjects were asked to
hand in their <cards frequently in c¢rder to reduce the
possibility that they would ccmpare one day's reports with

another's.

The series of daily headache reports from each subject
through the course of the study wvwas divided into five
' periods, Subjects started keeping headache records at least
11 days before their first laboratory training session, and
they continued record keeping after their last laboratory
session, The first 8 days of record keeping were set aside
for the reactive and sensitization effects of self-
observation; Thuis period was named the Adjustment Period.
Thé period immediatély after the first 8 days and before the
first laboratory session was named the Pre-training Period.
It ranged from ‘3 tc 11 days. Then followed the Early
Trainingy Period. It spanned the first 8 days of the
laboratory training period. The Late Training Period spanned

the remaining days of the laboratory training period. This
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period ranged from 8 to 11 days. The Post-training Period
immediately followed, ranging from 7 to 9 days.

After the cards were filled out and banded in,
numerical values  were assigned to the pain intensity

descriptors as follows:

0 = no headache

-
L}

mild

2 = discomforting-annoying
3 = distressing-miserable
4 = horrible-intense

5 = excruciating

. The double-adjective pain descriptors at 2, 3, and 4 wvere
linked together on the headache report cards. Chcosing cne
of a pair meant choosing the other. These numerical values
vere used to calculate average headache pain intensities for
each subject for the five record periods described above,
{Instructions for the Headache R2cord Cards and sample cards

are in Appendix III.)

At the beginning and end of each 1laboratory session
subjects were handed a Headache Record cCard and asked to
- report the intehsity of their headache at that moment. These
reports were used +t0 evaluate the correlation between
headache reports, EMG levels, and anxiety level scores on
the STAI-State Inventory (Spielberger, Gorsuch, & Lushene,

1970) .
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Spielberqger's STAI-Trait Inventory was usad to measure
sutjects! long-term levels of subjectiveiy-felt anxiety. The
STAI-State Inventory was used to measure changes in acre
trénsient subjective anxiety levels at the beginning and end
of laboratory sessions. Both scales ask subjects to rate
themseives on items like this: "I am inclined to take things
hard" or, "I feel calm", The STAI-Trait Inventory was titled
nself-Evaluation Questionaire TR", and the STAI-State
Inventory was labelled "Self-Evaluation Questionaire ST".
The inventories were adainistered to subjects wusing these

nevw titles, {(Copies of both inventories are in Appendix IV.)

Spielberger, Gorsuch, and Lushene (1970) have shown
that the STAI-Trait scale is highly corellated with other
measures of trait anxiety and that the STAI-State scale is a
very usefui icrdicator of transient anxiety. Test-retest
reliability for the STAI-Trait scale is high, ranging from

= 0,73 for college undergraduvates over a 104 day period to
r = 0.84 for a one hour test-retest period. An example of
evidence for the validity of the Trait scale is that for a
large group of college students the correlation between the
STAI-Trait scale and the TIPAT Anxiety Scale (Cattel ¢
Scheirer, 1963) and between the Trait scale and the Taylor
(1963) Manifest Arnxiety Scale are r = 0.75 to 0.76 and

= 0,79 to 0.80, respectively.

An example of evidence for the validity of the STAI-
State Inventory comes from a study of 977 undergraduates at

Florida State University (Spia2lberger et al.). Students
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filled out the inventory under two cbnditions. In one
conditior, they were to respond as they would feel just
before an important final examination., 1In the other
condition they responded as they felt at that moment. The
pean scores for the State scale under the examination
condition were considerakly higher than the scores under the
at-that-moment, less anxious, conditioﬁ. Also, all but one
of the scale items significantly discriminated between the
two conditions for the males, and all items discriminated

for the fem les,

Rottert's (1966) Internal vs, External Control of
Reinforcement scale (“lLocus of Contol" 3cale) attempts to
measure the extent to vhich a person believes that
reinforcement from the environment is contingent on her/his
own behavior. The scale is made up of 29 forced-choice pairs
such as this: "(a) No matter how hard you try some people
just don't like ycu, (b) People who can't get others to like
them don't understand how to get alcng with others." (The
scale labelled "Personal Beliefs Inventory" in Appendix V is

Rotter's I-E scale.)

Rotter (1966) has found that when subjects parceive a
situation as one in which external forces control reward,
success, Or reirforcement, they are 1less 1likely to raise
their expectations of reward following success in that
situation, and they are 1less 1likely to lower their
expectations . after failure, Also, subjects under such

conditions less frequently generalize their experiences of
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success or failure from one task to similar ones. In
addition, individuals differ in their generalized,
chéracteristic expectations. Individuals can differ in how
they regard the same situation, These individual differences
can be measured by a number of different methods with high
interéorrelatioﬁs between wethods, Rotter's scale is one
such method., 1Item analysis and factor analysis are
reasonably high, and test-retest reliability is
satisfactory. Fcr example, test-retest reliability ranged
fromr = 0.60 to r = 0.83 over a one month period for Ohic

State University students (Rotter, 1966).

At the ‘end of the last laboratory session, subjects
vere irterviewed to obtain their reactions to  their
treatment method, (Final interview questions are in Appendix

VI.)

Electrophysiological Measures

Th: EMG mcasurements were made from bipolar recordings
taken from the frontales muscles and from the left and right
upper trapezius wmuscles in the back of the neck. The
measurements Wwere taken during a twc minute period at the
beginning and at the =2nd of each 1laboratory session. 1In
order t¢ record resting muscle activity levels which would
be fre2 of body movement contamination and aquipment noise,
eacn actual EMG measurement was of the ucvemenf-free and
noise-free 15 second interval which wvas closest to the

centre of the tvwo minute measurement period. Also, the 15
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second intervals from the three muscle sites within each twvc
minute period were simultaneous, FPigure 1 shows a typical
section of the polygraph strip chart record. The area
enclosed under the d.c., curve in each 15 second interval was
carefully measured vith a Keuffel and Esser Compensating
Polar Planimeter model nuamber 62005, and this area was then
converted to average mircovolts/second. This constituted the

EMG measurement,

Appagatus

EMG activity was recorded on a Grass Model 7 Polygraph
with three Grass 7P3 Wide Band AC Pre-Amplifier-Integrators

and Grass Polygraph DC Driver Amplifiers.

Two types of records vwere made from each of the three
muscle recording sites: (a) a raw ac recording used to
reveal machine noise and body movement noise, and (b) an
integrated (smocthed) dc¢ recording for EMG measurements and
for the biofeedback signal. The time constant setting for

integratior was 0.2 seconds.

The biofeedback circuit used the smoothed dc output
signal to modulate the frequency cf an audio click signal.
Thé click rate was rapid for high dc levels and lower for

lower dc levels, (A circuit diagram is in Appendix VII.)

All electrodes were Beckman 16 mo silver-silver
chloride disc type. Each electrode site was cleaned with

rubbing alcohol, lightly abraded with abrasive electrode
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paste, and then wiped dry. The electrode for the site was
filled with Beckman Offner Paste and attached with a
"circular adhesive collar. To ensure good skin contact, all
electrodes were checked for electrical resistance after they
were attached..The resistance betveen any twc electrodes was

kept below 10k ohms.

Each EMG bipolar recording site had its own set of
electrodes and its own set of pre-amplifiers and driver
amplifiers throughout the experiment. Thus, comparisons of
any one site across subjects or across training sessions
vould not be distorted by differences 1in electrode and

amplifier respcnse characteristics.

Electroencephalograph (EEG) signals at the frontalis
site and electrocardiograph (EKG) signals at the neck muscle
sites vere large and had to be eliminted. Since higher
freguency electrical waves are attenuated more rapidly than
lower frequency waves as these waves travel through body
tissue, it is possible to eliminate the interference of even
large electrical waves from distant sources in the body by
filtaring out low frequencies (Freeman, ﬁote 1) I found
that accurately-matched 0.0033 nmicrofarad ceramic disc
capaciters placed directly in each pair of electrode leads
from each muscle site virtually eliminated these interfering
signals, With the Grass 7P3 Pte-amplifief, these capaciters
produced a filter which blocked out frequencies below a

half-amplitude point cof 30 Hz.
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Procedurs

Fiqure 2 is a flow chart of the time order of the

experipent procedures.

All those who volunteered for this study went through
an initiai individual screening interview., In this interview
the following information was exchanged: (a) I collected
identification irnformation and a brief history of the
volunteer's headache. {b) The volunteer then got a brief
description cf the experiment and was assured that joth
verbal relaxation instruction and biofeedback training had
been found effective for tension headaches in other studies.
(c) The volunteer then completaed +the diagnostic Headache
Questionaire. (d) The gquestionaire was then esvaluated, If
the headache did nc¢t appear to be a clear-cut, simple,
muscle contraction headache, the voluntear was referred to a
physician, thanked, and dismissed. (e) If the symptoms Qere
clearly those of a simple case of muscle contraction
headache, I asked the volunteer to sign a consent form and
to obtain a physician's clearance to participate in the
study, (f) I then taught the volunteer how to fill out‘the
Daily Headache Record Cards and asked her/him to start

keeping the records.,

About one week later vclunteers returned for a second
individual pre-training interview. During this interview, I
(a) collected headache record cards, corrected any
misunderstanding abcut the card system, and encouraged the

subject to keep accurate and faithful records; (b)
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administered EKotter's I-E scale and Spielberger's STAI-Trait
Inventory; and (c) schaduled laboratory training session

appcintmentse.

Each subject came to two laboratory sessicns per week
for three weeks, Each laboratory session took about 1 1/2

hours.

Laboratory se;siou procedures for all sulbjects were
similar except that biofeedback training occurred for
subjects in the combined verbal instruction - biofeedback
training treatment group in their second, fourth, and sixth
sessions, while all other laboratory sessions contained tape
recorded verbal relaxation instructions. Thus, subjects in
the combined treatwment condition received three 20 minute
training periods‘of biofeedback and three 20 minute periods
of taped recorded verbal instructions, while subjects in the
verbal instruction condition received six 20 minute periods

of taped relaxation instructions,

For both types of laboratory treatment sessions,
subjects sat in a slightly reclined position in -a recliner
chair., Both the tape recorded relaxation instructions and
the biofeedback signals were played to subjects through a

loudspeaker near the chair,

Subjects were randomly assigned to the two treatment

methods. Subject assignments were as follows:

CR, female - combined treatment
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RR, male ~-- combined treatment
TV, female - combined treatment
MC, female - verbal instruction treatment

MF, female - verbal instruction treatment.

Treataents

The study by Haynes, Mosely, and MNcGowan referred to
earlizr, in which they compared a passive with a more active
verbal relaxation method, showed that 20 minutes of passive
instruction was host effective. Thus, for this study I
prepared a tape recording from a transcript of Haynes et
al.'s passive instructions. (A transcript of the Relaxatiorn

Instructions used in the present study is in Appendix VIII.)

In all the2 previcusly-referred-to’studies vhich applied
biofeedback training, <the training was applied to the
frontales, But muscle contraction headaches usually start in

and around the bdck of the neck and spread from there

" (Holvey, 1972, p. 1269; Wolff, 1970, p. 90). Instead of

applying biofeedback to the frcntalis with the expectation
that it would generalize from there, I applied biofeedback
training to the upper left and right trapezius muscles in
the2 upper back of the neck and monitored frontalis EMG
leveis to see if relaxation would generalize from the back

of the neck to the frontalis.

The electrodes which picked up muscle electrical
activity were positioned with templates. The forehead

positions were slightly adapted from the standard lead
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placements shown in Lippold (1967, p. 285). The neck sites

were developed especially fcr this experiament. {(Dimensions

for the templates are in Appendix IX.)

Note that all subijects in all laboratory sessions had

electrodes attached at the same three muscle sites.

Subjects who got biofeedback training were instructed
about biofeedback just before their first feedback training
session. They were told that the train of quiet audio clicks
they wvwould hear vwas from the muscles in the back of their
neck, that a low click rate meant that their neck nusclés
were relaxed, and that they should try to keep the click
rate as low as possible, (A transcript of <the biofeedback

instructions appears in Appendix X.)

While subjects during the verbal relaxation instruction
sessions simply listened to the tape recording for 20
minutes, the time schedule during biéfeedhack sessions was
somewhat more .cpnplex. The 20 minutes of 'biofeedback
training in each biofeedback laboratory session was divided
into four parts., The first five minutes of biofeedback came
form the upper left trapezius, then followed a two minute
rest period. Then followed five minutes of biofeedback from
the upper riqght trapezius, then another t;; minute iest,
then feedback from +the  upper 1left trapezius again, then

another two minute rest, and then five minutes from the

upper right trapezius again.
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order of Events

The order o¢f events in each laboratory session was as

follows:

1. I collected filled-out headache record cards and

encouraged the subject in the record keeping.

2. The subject wvas then handed a separate headache
record card and asked to rate the intensity of her or his

headache at that moment.

3. In the first, second, and sixth laboratory sessions,
subjects then filled out the STAI-State Inventory of

anxiety.

4, Next, the EMG electrodes were attached. The seven
alectrodes for each subject (two for each muscle site and

one ground)’took approximately 35 minutes to attach.

5. Subjects then rested for five wminutes in the
recliner chair. The 1last two minutes of this five minute

rest period vwas the pre-session EMG measureaent period.

6. Subjects next received either 20 wminutes of tape
\ recorded relaxaticn instructions or 20 minutes of ENG

biofeedback training. —

7. The last two minutes of biofeedback training or of
verbal relaxation instructions was the frost-session EMG

measurement period.

B. The EMG electrodes were then removed.,



9. The subject was then given a new headache record
card and again asked to rate the present intensity of his or

her headache.

10. on the first, second, and sixth laboratory
sessions, the subject again filled out the STAI-State

inventory.,

11. Subjects were then instructed or encouraged to
practice relaxation at home for 15 minutes each day. Using
the 1laboratory relaxation instructions as their model, they
were to focus their attention on each area of their body and
guietly tell that area to relax. (See Instructions for

Practicing Relaxatior at Home in Appendix IXI.)

At the end of their last laboratory session, subjects
were interviewed for their reactions to the headache

treatment., (See Final Interview Questions in Appendix VI.)

Subjects were asked to continue with the daily headache
record keeping _and with their hcme relaxation practice for
seven days after their last 1laboratory session, and they
were told that they would receive a cassette copy othhe
relaxation tape at the end of the seven days when they

turned irn their final headache rTecords.
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Besults

Tables of all scores and measurements cbtained in this

study are in Appendix XIII.

o Headache Reports

Daily Headache Records

ot
e
e
-4

£

Daily headache reports uwere of two types: (a) headache

pain intemnsity reports of the subject's pain at the moment

wvhen the card was being filled out, and (b) reports of the
maximum pain intensity during the half-day period

immediately preceding the time when the card was being

filled out, The at-this-moment reports were positively
correlated with their corresponding half-day reports, but
at-this-mcment -reports were usually lower in intensity than
'corrésponding half-day reports and vwere often 2zero. Thus,
at-this-moment Treports appeared to be the less sensitive
measures. Since half-day 1teports appeared to be | Te} o)

sensitive, they were used for these analyses.

The daily headache report records for each of the five
A subjects are shown in Pigures 3 through 7, and mean headache
- intensities for each subject during each of the five

headache reccrd Periods are shown in Figure 8,

A repeated measures ahalysis of variance was done to

evaluate subject treatment (combined vs., verbal) by Period

(Pre-training vs. Early Training vs. Late Training vs. Post-

[

g
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Fiqure__3, Daily Headache Reports Froam Subject MC. (Verbal

treatment subject, female. Periods: Adjustment, Pre-~

training, Early Training, Late Training, Post-training.
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Dashed line = Period mean, Headache intemsity: 0 = no
headache, 5 = -excruciating. Session type: V = verbal
instruction, B = biofeedback training, Home relaxation: H =

practiced, 0 = omitted.)
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Early Training, Late Training, Post-training., Dashed line

Period mean. Headache intensity: 0

excruciating. Session type: V =

= no headache, 5

verbal instruction, B

biofeedback training, Home relaxation: H = practiced, O
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Dashed line = Period mean. Headache Jintensity: 0 = no

verbal

headache, 5 = -excruciating. Session type: V
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Figure__8, Mean Headache 1Intensities for Each Subject for

Each Headache Record Period. (Headache intensity computed
from daily headache reports in which 0 = no headache, 5 =
excruciating, COMBINED = combined verbal relaxation -

bicofeeadback training treatment, VERBAL = verbal relaxation

instruction only treatment. For time spans of Periods, see

Figures 3 - 7.)
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trainihg) main effects and interactions. There wvas no
significant overall difference between treataent groups, and
there wvas no Iinteraction between treatment groups and
periods, However, the main effect of Periods was very close
to an acceptable alpha level (p = 0.06). The following ¢t
tests, then, should be taken as indicative but not as

completely Jjustified.

Main Effects, Independent grcups i tests vwere done on
the records from each individual subject in order to compare
headache reports from different Periods. Two subjects showed
a significant decrease frea Pre- to Post~-training Periods:
BC, a verbal treatment female (see Figure 3), and subject
RR, a combined treatment male (FPigure #4). For both subjects,

p < 0.005 in a one-tailed test,

Paired observation t tests were done on the mean
headache intensities within each Period from the five
subjects. The tests shovwed no significant decrease from the
Pre-training Pericd to the Post-training Period, but the
decrease froa the Early Training Period to the to the Late

Training Period was significant ( p < 0.005 ‘n a one-tailed

test.

Treatment Method Rifferences., Inspection of Figure 8

and the fact that one verbal treatment subject and one
combined treatment subject showed significant decreases fron
Prz- to Post-training Periods suggests no difference between

the two treatment methods for these two Periods. Independent



48

groups t tests on the Period means showed no significant
difference between the two treatment groups in any of the

record keeping Periods.

Pre-training_tc Early Trainipg Ipcreases. There is some

evidence that headaches jpcreaged from the Pre-training to
the Early Training Period. In FPigure 8, four of the five
subjects show such an increase. However, a paired
observations t test applied to the subject means for the two
periods shoved no significant 4difference. Independent groups
t tests were applied to each subject's daily headache
reports for the two periods. Since these tests were post
hoc, the alpha level was set to 0.01 on a two-tailed test.
¥ith these restrictions, subject MC (Figure 3) showed a

significant increase.

Beginning- and End-of-Session Headache Reports

The headache reports which subjects filled ocut at the
beginning and at the end of each laboratory session were
also analyzed, Most of the end-of-session reports from
sessions one and tuo.uere lost, so the analyses were dcne on

reports from the last four sessions only.

Main Effects, Figure 9 shows mean beginning- and end-
of-session headache intensities fcr each subject. There is
slight statistical evidence for a main effect. Paired

observation t tests were done for each subject using her/his
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four beginning- and end-of-session headache paih reporfs.
FPor one subject there was a significant decrease (subject
RR, p < 0,05, one-tailed test, Figure 4), For the remaining
subjects, there was no significant change. Ancther paired
observations t test comparing the beginning-of-session means
from the five subjects with their end-of-session means also

shoved no significance.

Combined Treatment vs. Verbal Treatment, An independent
groups t test compared the beginning- to end-of-session
headach2 change scores averaged for each subject in ‘the
combined treatment condition with the average change scores
for each subject in the verbal treatment condition. The test

showed no significant difference.

Biofeedback Sessions vs. Yerbal _Instruction Sessiops.
For subjects withinlthe combined treatment condition, mean
headache éhange scores from biofeedback sessions vere
conpared with mean change sScores f:ou verbal instruction
sessions, Again, a paired observations t test was used.

Results were not significant.

ENG_Levels.

The EMG measurements from the left and the right sides

of the neck were averaged together for each measurement

occasion., These means for the neck EMGs were used in all the

analyses which follow, Piqure 10 shows end-of-session ENG
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levels for each treatment group for each laboratory session.
(Graphs of beginning- and end-of-session EMG measurements
for the 1left and the right back-of-neck sites and for the

foreh=2ad site are in Appendix XIII).

Repeated measures analyses of variance were done on
end-of-session EMG levels and alsc on beginning- to end-of-
session _chanqe sccres for both the forehead site and the
averaged neck sites, For these ANOVAs, the six laboratory
sessions were grouped into three pairs. Sessions one and two
vere Pair 1. Sessions three and four were Pair 2, and
sessions five and six were Pair 3. For the combined
treatment subjects, then, one biofeedback laboratory
training session and one verbal 4instruction laboratory
session occurred in each pair. For the verbal treatment
subjects, both sessions within a Pair vere verbal
instructions sessions. For both treatment groups, this
pairing allowed analisis cf the effects of repeatea lab
sessions, The first session in each pair was designated a V
type sessiorn; the second session, a B type session. The
analyses o©of variance evaluated subject treatment conditioa
(combined vs, verbal) by Pair (Pair 1 vs. Pair 2 vs. Pair 3)
by session type (V vs. B) for main effects and interactionms.
The ANOVAs done on the beginning- to end-of-session change
scores for both forehead and neck produced no significant
results. These écores were not analyzed further. The ANOVAs
don> on the neck and forehead end-of-session EMG levels did
yield some significant results, and these results are

discussed wunder their appropriate headings in the following
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Figure 10. End-of-session Mean EMNG Levels fcr Combined
Treatment Subjects and Verbal Treatment Subjects., (Neck
measurements are means for the left and the right sides of
the back of the neck..Sessions 2, 4, and 6 were biofeedback
training sessions for combined treatment subjects. All bther
laboratory sessions were verbal relaxaticn instruction

sessions.)
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sections.

Main Effects

Porehead, There was no statistical evidence for an
overall treatment offect. The ANOVA showed no significant
change in forehead EMG levels over all subjects from one
Pair of laboratory sessions tc another. Also, there was no

significant interaction between the two subject treatment

- conditions from one Pair to another. There vas, howvever, a

significant overall difference between the two treatment
groups ( p = 0,002)., Pigqure 10 sunggests that, overall,
verbal treathent subjects had higher end-of-laboratory-
session forehead ﬁHG levels., An independent groups t test

comparing the means of each combined treatment subject with

" the means of each verbal treatment subject shoved a highly

significant difference { p < 0.01, two tailed test). Verbal
treatment subjects' forehead ENGs averaged 4,2 microvolcrs

higher than those of combined treatment subjects.

Neck, As with the analysis of the forehead EMGs, there
was no change in overall neck EMGs across Pairs, and there
was no significant Pairs by treatment interaction. There
was, as vith the forehead, an overall difference between the
trcatment groups ( p = 0.011), Pigure 10 suggests that neck
EMG levels overall were higher in the verbal treatment
group, and an independent groups t test found the the verbal

group to be higher by 7.5 microvolts ( p < 0,05, two tailed-
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test).

Interactions

Forehead, There was evidence that forehead EMGs did not
simply decrease from the first session in a Pair to the
segond. The ANOVAl produced a Pairs by type-of-session
(v vs. B) interaction ({ p = 0.030). Thus, for all subjects
considered together, the relationship between the means of
tha two éession types changed significantly froam Pair 1 to
Pair 2 to Pair 3. What Pigure 10 suggests is that forehead
EMG levels 4ipncregased frcm sa2ssion one to two and from
session three to four but not from session five to six. A
pest__hoc t test was done for this evaluation. Por each
subject, the score from session one was cosbined with the
score from session three, and the score from session two wvas
combined with the score from session four. A matcned
Oobservations L.test done on these combined scores produced a
significance level which would be p < 0.02, two-tailed, for
a planned comparison. With this same test, there was no

significant difference between sessions five and six.

Neck, As with forehead EMG levels, there was evidence
that neck EMGs over all subjects did not siaply decrease
through the course of the latoratory sessions. The ANOVA
showed a significant pairs by type-of-session interaction

over all subjects ( p = 0.017). Figure 10 niéht suggest an
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overall decrease from sessions one to two and from sessions
four to five, But a post__hoc paired observations it test
comparing each subject's EMG levels from sessions one and
four combined to the levels from two and five combined was

not significant, In addition, paired cbservation i tests on

- individual subject scores comparing sessions one with two,

sessions three with four, and sessions five with six showed
no significant differences. The pattern of this over-all-

subjects interaction, then, is unclear,

There is evidence that during the last four laboratory
sessions, neck EMGs were lower for combined treatment
subjects than for verbal treatment subjects. The ANOVA
reveaied a significant‘session type by Pairs by treatment
Jroup interaction ( p = 0.044)., Put simply, this means that
the pattern of the relationship betveen the session types
(V vs. B) from one Pair toA another was significantly

different for the two treatment groups.

Pigure 10 again suggests a fpattern. It appears that
end-of-session neck EMG levels decreased for both treatment
groups from session one to two, but then differed from each
other from sessicns three through six. While neck ENGs
remained iow for combined treatment  subjects, verbal
treatment subject neck EMGs increased from session two to
three, decreased from four to five, and then increased again
from session five to six, However, paired observation ¢
tests done on individual scores comparing sessions two with

three, sessions four with five, and sessions five with six
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showed no significant differemces. Also, a similar t test
done on the combined scores from sessions two and five
compared with the scores coabined from three and six showed
no significant difference. A reasonable conclnsion. here
might be, then, that while the neck ENMGs of combined
treatment subjects in the last four sessions stayed 1low,
neck EMGs for verbal treatment subjects in these last four

sessions did not.

STAI-State Inventory

Main Effects

STAI-State Inventories were administered to subjects at
the beginring and the end of the first, second, and sixth
sessions, There was evidence that, generally, scores for
each subiject décreased from the beginning of sessions to the
end of sessions, For each of the five subjects, the means of
the beginning- to end-of-session change scores vere
calculated, and a paired observations t test was done to
determine if these means differed from zero. The nmean

decrease was 6.3 and the decrease vas significant (p

< 0.025, one-tailed test).

In another paired observations t test, the means for
the end-of-session scores were computed from sessions one
and two for each subject, and then these means were compared

with the end-cf-session scores from session six, No
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significant difiference was found.

Also, for each subject, before- to after-session change
scores were computed and then averaged together for sessicns
one and two. These means were then coapared with a paired t
test with the change scores from the last session. Again, no

significant difference was found,

The mean STAI-State change scores from subjects in the
combined treatment condition wvere compared with the means
from the verbal treatment subjects., An independent groups ¢t
test showed no significant difference. The same test was
used to @valuate mean end-of-session scores for the two

groups, Again, there was no significant difference.

Interactions

In Figure 11 all the STAI-State change scores are
plotted. Note that scores decrease most during the rarst
laboratory training session and least during the second 1lab
session. In fact, some scores jncreased, However, paired
observation t tests showed no significant differences
bétueen sessions one and two and between sessions two and

six, The pattern, then, can only be taken as suggestive,

STAI-State rav scores are plctted in Pigure 12, The
Figure suqgests that the large decreases in scores during
session one may have been partly due to high beginning-of-
session scores and that the lack of decrease during session

two may have been due to 1low beginning-of-session scores.
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Howaver, this explanation appears insufficient, because end-
of-session scores are higher for session two than for the

other sessions, '

Notice, also, that beginning-of-session scores are

lcwest for session two.

Correlations

In all of the following correlation analyses, only
change scores are discussed and illustrated, In all cdses,
scattergrams were plotted for the corresponding raw scores

and showed no association,

EMGs and Beginning- to End-of-Session Headache Reports

There 1is some indication that neck EMG change sccres
may be better predictors of headache changes than forehead
change scores. Por the association between EMGs and headache
change scdres, two scattergrams were constructed. One
plotted the association between neck EMG change scores and
headache change scores, and the other showed the association
betwean fofehead EMG change scores and these same headache
change scores. Both scattergrams are in Figure 13. In each
of the scattergrams, each of the subjects contributed four
data points: one point each from sessions three through six,
While these scattergrams suggest that neck EMG change scores
may be more closely associated with headache chanqés than

forehead change scores, both associations are 1low. Two
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Pearson correlation coefficients were calculated for each
subject on *the two sets of score pairs. None of these
injividual ¢'s was significantly differeﬁt from zero. Also,
paired observation £t tests vere used to evaluate the
differenée‘between' the five [ values for the neck-to-
headache correlation and the forehead -to-headache
correlation. ihese sets of r values were not significantly

different from each other nor were they different from zero.

EMGs and STAI-State Scores

There wvas some indication that neck EMG change scores
might be more clcsely associated with STAI-State change
scofes than forehead EMGs. EMG measurements and STAI-State
scores océurred together in sessicns one, tvo, and six. As
vith EMGs and headache change scores, two scattergrams were
constructed. One evaluated the Ttelationship of neck EMG
change scores to STAI-State change; the other, the reiacicn
between forehead EMG change scores and STAI-State change
scores, The scattergram patterns were very similar to those
for £he headache change sccres. Again, neck changes »seemed
to be slightly bettér predicters than forehead change
scores, but both associations were clcse to g = 0,00,
Statistical analyses like those done for EMG-to-headache
correlations of individual and mean r's again yielded no

significant results.
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STAI-State Scores and Beginning- to End-of-Session Headache

scores

There was aiso some indicaticn of positive correlation
between STAI-Sfate change scores and headache change scores.
In laboratqry session six, STAI-State change scores and
headache intensity change scores cccurred together and could
thus be inspected for association, A scattergram for these
data points is shown in Fiqure 14, In the figure there
appears to be sonme 'positive correlation. A Pearson [ was
calculated using the points from all subjects frcam session

six only. Again, the r value was not significant.

EMG to EMG Associations

Scattergraas of neck-to~-forehead EMGs showed no
appreciable association over all sessions. Individual
subject «r's veré calculated using score pairs froam all six
sessions, Only the f for subject 7IV was significantly
‘different from r = 0.00 (r = -0.82, p € 0.005, two-tailed
test) . The group of r's was then tested for significant
difference from zero with a rpaired observations t test.
There was no significant difference. Also, there was no
significant difference between verbal and combination

treatment r's,

However, there was indication that neck-forehead ENG
correlation might change radically from verbal to

biofeedback sessions, #ithin the combined treatment group,
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correlation coefficients were «calculated separately for
verbal relaxatien sessions and biofeedback sessions. None of
these individual EOefficients vere significant. However,
scattergrans of the biofeedback session pcints and of the
verbal relaxation pcints suggested some association, but the
directions of the suggested associations were opposite. For
- verbal relaxation sessions, the association was lcw but
positive, whereas during bicfeedback sessions the
association between forehead and neck EMNG change scores

appeared to be regative, The +twc scatterqrams are shown

together in Figure 15.

STAI-Trait Inventory

Three of the five subjects ranked above tha 70th
percentile on the STAI-Trait Inventory. But using
Spielberger; Gorsuch, and Lushenes! (1970) Florida State
University undergraduates as a normal comparison population,
an independent groups t test did not show this group to be,
on average, significantly different from either males or

females 1in that population, (Individual STAI-Trait scores

are in Appendix XII1,)
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subiject.)
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Botter's I-E_Scale

The subjects in this study, as a group, recieved scoras
4,7 points higher than the sccres of Rotter's ]1966) Ohio
State underqraduate students ( p< 0.01, two-tailed test).
Subjects in this study, then, vere more externally
controlled than normals, (Individual I-E scores are in

Appendix X1I1.)

Final Interview

In the final interview, all the subjects said that
their treatment had reduced their headaches. Many felt that
their daily relaxation practice was the most beneficial part
of the treatment for their headache, and some felt more
confident froﬁ having acquired a tangible relaxaticn

technique,

Several subjects found the biocfeedback irritating.
Also, several subjects wanted the relaxation tape to be
shorter than 20 minutes. A few were bDbothered by polygraéh
equipment noises. (A summary of each subiject?!s answers to

the interview guestions is in Appendix VI.)
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sumpary of Results

Dajily Headache Reports., One combined treatment subject
and one verbal treatment subject showed a significant
decrease in headaches from the Pre-training to the Post-
training Periods,b and there was strong evidence that, for
the whole group; headaches decreaéed from the Rarly Training
Period to the Late Trainimg Period. There was some evidence
that headaches increased from the Pre-training Period to the
Early Training Period, There wvwas no evidence of a

differential effect on the two treatment groups.

E.e_ginning:.'uQ.nnd:gizigsﬁign_ﬁgsmh_e_.num:. There
wvas some evidence that headache intensity decreased from the
begyinning to the end of laboratory sessions. There was no
evidence of differential effects Letween the ‘twc treatment
groups or betﬁeen biofeedback and verbal instruction

- sessions.

End-of-Session EMG__Levels, Throughout the sessions,
verbal treatment subjects had significantly higher neck and
forehead EMG levels than combined treatment subjects. There
was no significant overall change in EMG levels from early

laboratory sessions to late sessions.

There was evidence that for all subjects EMGs did not
simply decrease from sessicn to session., Porehead EMGs
increased from sessions one to two and from sessions three
to four, And there was gocd evidence that overall neck EMGs

also did not simply decrease from session to session, but
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vith neck EMGs a pattern could not be estabiished.

In addition, there was gocd evidence that during the
last four sessions neck EMGs remained low for subjects in
the combined treatment group whereas neck EMGs for verbal

treatment subjects did not.

SIAI-State Inventory Scores, Over all sessions, STAI-
State scores decreased significantly from the beginning to
the end of laboratory sessions, However, there wvwas no
evidence of <change from early laboratory sessions to late
laboratory sessions either in end-of-session scores or in-
beginning-to-end of session change scores. Nor was there a

difference between treatment grougs.

There was some indication that for all subjects for
sessions one, tvwo, and six, STAI-State scores decreased most

during session one and least during session two.

Change _Score Correlations, Scattergrams suggested that

neck EMG scores mnight be better predictors of headache
scores than forehead EMG scores, but both associations were

~close to zZerc.

There was also indication that there might be a
positive <correlation between STAI-State scores and headache

SCores.

There was no indication of an association between neck
and forehead EMG scores for either treatment group

considered separately or for all subjects considered
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together. Bowever, scattergraas suggested that the
correlation between neck and forehead EMG scores is slightly
positive during verbal instructicn sessions and negative

during biofeedback training sessions.

SIAL-Trait _loventory _Scores. There was some slight
evidence that subjects are higher in Trait Anxiety than

normals,

Rotter's _I-E__Scale Scores. Subjects in this study
scored significantly higher than normals on Rotter's I-E

Scale, They are more externally ccntrolled.
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Discussion

The first two of the three hypotheses which this
experiment was desiqgqned to test remain unconfirmed. Even
though combined treatment subjects maintained end-of-session
neck EMGs which were lower than those of verbal treatment
subjects, there vwas no evidence tlat the cosbined treatment
was more effective than the verbal treatment for reducing
headaches, Aisd; the only conditicn under which there was
any indication of a generalizaticn of auscle relaxation was
for combined trecatment subjects in their verbal instruction
sessions, and for these subjects in their biofeedback
sessions the association between neck and forehead EMNGs

appeared to be negative,

There was some weak evidence favcring the third
hypothesis, The change scores for anxiety as measured on the
STAI-State Scale seemed to be pcsitively associated with

beginning- to end-of-session headache change scores.

The tvwo further questions which I sought answers_for in
this study are answered as fcllows: (1.) There is cnly
slight evidence that subjects with muscle contraction
headaches are hiqgher in trait anxiety as measured on the
STAI-Trait Scale than normals. (2.) Subjects with muscle
contractior headaches feel sigrificantly more externally

controlled thanm normals as measured on Rotter's I-E Scale.



TR

72

With respect to the two lines of research described in
the introduétion.to this paper, the results from this study
tend tc confirm both Alexander's (1975), and Shidevy and
Kleinmarn's (1977) conclusion that biofeedback trained muscle
relaxation dqes not generalize, and that subjective reports
of relaxatién»ére not significantly correlated with forehead
EMG levels, With respect to the other line of research, I,
like Haynes, Mocrey, and Parise (1975); and Haynes, Moseley,
and McGowar (1975), found no sign of any difference in

effectiveness between the two treatment methods,

There were several patterns which emerged during the
analyses of the data vhich were nct expected when this study
vas designed., Mocst of them are tentative. They are: (a) an
increase in headaches frcm the Pre-training Period to the
Early Training Period, (b) an increase in end-of-session
forehead EMG levels from sessions one toc two and from
sessions three tc fout,k(c) the lack of a steady decrease
for all Subjec;s from session to session in end-of-session
neck EWNGs, (d) the lack of decrease in STAI-State scores
during the sécond‘ laboratory session compared to the
decreas? in these scores during the first and last sessicns,
énd (e) the apparent negative ccrrelation between foreheal
and neck EMG change scores during biofeedback training
sessions, These unexpected patterns suggest new directions
for research,.Some of these new directions are discussed in

a section which follows.
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Improvements_on_the Presept Study

Measurements

The measurements and the design of the present study
could be improved., For example, in this.study I was able to
treat only five subjects., Ii is likely that more certain
results would have come from this study if I had used more
subjects in each treatment group. Probably tem subjects in
each condition would have revealed any clinically useful

differences in the effectiveness cf the treatment methods.

The diagnostic Headache Questionaire could be refined.
For this study,.I looked for an overall pattern of syarptoas
which indicated simple nmuscle contraction headache, but I
had no formalized scoring rules, The gquestionaire «could be
improved by defiving differential weighting values for the
answers to each question by administering the gquestionaire

to known headache populaticns.

The daily headache rerorts could be simplified by
cmitting at-this-moment reports. These reports appeared to
be less sensitive indicators than the reports of headaches

during the previous half day.

Spielberger's STAI-State Inventory «cculd bhave been
administered more often, Because I wanted to keep the tinme
required for each laboratory session t¢ a nminimum, I
administered <the test only on the first, second, and sixth

sessions. But subjects did not seem to be bothered by the
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overall 1length of the sessicns., And STAI-Stata scores fron
all sessions might have yielded useful informaton about the
lack of Jdecrease in these scores during the second session
and information about the association betwesn these scores

and the beginning~ to end-of-session headache reports.

It appears that there is electronic equipment available
which is more sensitive to muscle potentials than the Grass
equipment used in this study. After the subjects in this
study wvwere rur, I made an informal comparison between the
electronic noise 1levels in the Grass Polygraph - 7P3
Preamplifier system and noise 1levels in the Autogen 1700
Biofe2dback Amplifier. The Autoger system was gquieter and
thus capable of detecting weaker signals. During biofeedback
traihinq sessions, subjects in the present study usually
reduced the biofeedback signal within the first few minutes
of the training session, and they usually had no difficulty
keeping the tone at its lcwest level throughout the rest of
the session.-vA more sensitive system might have produced
deeper muscle relaxation and therefofe stronger biofeedtack

training effects.

A cauticn: nostvcommercially available EMG biofeedback
equipmernt provides no visual record of ongoing EMG activity.
Such a record is necessary for studies like those reported
here, because ggesting levels <¢f muscle activity can be
seriously confounded with the ©@more transient bursts of
2lactrical activity which occurs when the subject moves. In

addition, signals produced by static electricity in the
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equipment and in the subjéct are frequent. Bcth of these
kinds of noisés are very large compared to resting muscle
levels. The output of biofeedback systems such as the
Autogen 1700, or tape recordings of the cutput of such
systems, should be monitered with an oscilloscope or a strip
chart recorder before EMG measurements are taken so that
these noises can be detected and excluded from EMG resting

level measurements,

In a very recent paper, Davis, Brickett, Stern, and
Kimball (in press) have arqued agqainst the standard two-
point frontalis electrode positions as specified, for
example, in Lippold (1967, p. 285). This standard position
wvas the one used in the vpresent study.  There are two
frontalis wmuscles in the foreltead; one w@muscle extends
vertically above each eyebrow. Davis et al. argue that with
the standard lead piacenent, frontalis muscle potentials are
atténuated, because one lead 1is >on sach muscle. Since
recording in. this case is bipolar, the amplifier picks up
only the djifferences in electrical potential between the twc
muscles. If both muscles are contracting at the same tiame,
tha electrical signals in each muscle may be large, but *the
difference between the signals may not be. Davis et al.,

therefore, recommend a seperate set of bipolar leads for

each of the two frontalis muscles.

Hovever, an important modifying coansideration is left
out of their arquement. In most EMG biofeedback training,

lower frequency muscle action potentials are filtered out.
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The Autogen 1700, for exanple;'is normally set to reject all
signals below 200 Hz (Note 2). It is unlikely that ac
siénals from the two frontales at these higher frequencies
are 1in phase. In practice, electrical potential differences
between the two frontales seem to hecdne more frequent as
either or both muscles beccme more electrically active, OQut-
of-phase signals from the standard lead placement seem to

vary positively with general frontales tension levels.

Also, in EMG biofeedback training fcr general muscle
relaxation, a signal representing the average activity of
several muscles is often more useful than a more specific
signal, and two electrodes are more convenient to apply than
four, Thus, in “order for the new four lead position to be
adopted for biofeedback relaxation training, we need to
establish that the averaged signal froa the four-lead
position‘is a better indicatcr of genmeral forehead tensicn

than the signal from the standard tvwo leads.

Design

For the purpose of clarifying the course of develcrament
of the relaxation response frcm one session to the‘next,
another combined treatment condition could be added fo the
present design., Por such a condition, the first, third, and
fifth laboratory sessions wculd be biofeedback training
sessions., In the present study, for ccwbined treatment
subjécts, the second, fourth, and sixth sessions were alvays

biofeedback sessions, so any effects of the order of the
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type bf the trecatment session may have been confounded with
the effects of the simple gepetition of 3any type of
laboratory session. At the time when this study was
designed, this type of ccnfecunding was estimated to be
unimportant for the purposes of comparing the overall
clinical effectiveness of the treatment methcds. However the
data suggest that important adjustments may be occurring in
the first few sessions. PFuture studies which pursue the

nature of these adjustments wculd need such ccntrol.

Also, a control group of about ten subjects would
probably establish the effects of expéctation, daily home
practice, and the effects of Leing attended to in the

laboratory, Ideally, subjects in such a control group would

_ practice relaxation at home, attend laboratory sessions, and

be measured in the same way as subjects in the treatment
groups. The only difference betwsen such ccatrols and the
treatment subjects would be that controls would relax auriug
laboratory sessions !igggg;' either verbal instruction or

biofeedback training.

Toward Future Studies

I have chdsen to interpret some <cf tae unexpacted
patterns which emerged from this study as the outcomes of
the operations of central nervous system self-requlating,
neqative?feedback systems. The <characteristics of such

systems in human behavior, and the ways in which the



78

existence of such systems can be experimentally verified,
are explaired especially well 1in a book by W. T. Powers,

Behavior: The Control of Percepticp (1973).

There are, c¢f course, other ways +to interpret these

rasults,

The possibility, suggested by Figure 8, that mean
levels of ténsion headaches jncpease from the pre-treatment
period to the period of the first nine days of treatment, is
unexpected, Nowhere in the studies reviewed in or for this
report, includirg the critical and coiprehensive review of
the literature by Tarler-Benlclo (1978), is such an increase
merntioned. This effect, then, needs to be confirmed in

futurs studies,

The meaning of such an increase, if it is confirmed, is
opan to specuiation. One such line of speculation is this.
Consider, first, the indications that mcre intense heaaaches
app2arently did noct occur during or directly after any
particular laboratory training session. Por all subjects in
this study, the first nine days of treatment contained their
first three 1laboratory sessions. The beafore- to after-
session reports available indicate no especial increase in
headaches during any c¢f these sessions {Table B, Appendix
XII), and the daily headache reports do not suggest that
intense headaches occurred especially frequently on or
directly after any particular labcratory session day (Figure
3 - 7). To check this latter possibility, I divided the

daily headache reports from each subject into groups such
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that each groub contained all the reports from  the evening
of the day of ~cne lakoratory sessicn through the evening
just befqre the day of the next laboratory session. I did
this for the first three seséions. I then plotted the means
for these three groups for each subject, No pattern emerged.
Means were not especially higher after any particular
session, So it seems that something about the whole early
part of the treatment caused overall headaches tc increase,
even though the last part of the treatment apparently caused

headaches to decrease.,

In - some important respects, this pattern suggests the
functioning of a very slow-acting self-requlating system. It
is possible that the central nervous system is "set" ¢to
maintain an overall level of head-neck muscle tension, and,
since sustained muscle contraction causes headaches, an
overall level of headache pain. Perhaps, then, the
relatively sudden introductiop of muscle relaxation causes a
delayed central nervous system reaction which increases
muscle action potentials in order to restore them to their
former tension levels. And, perhaps, this slow~acting

compansating system "overshoots".

on2 implication of this line of speculation is that the
way to achieve a permenant lowering of muscie tension levels
is to0 somehow re-adjust the central nervous systen
"satting”, Perhaps that is what is being achiéved by the
time of the later training period. This line of reasoning

also suggests that simple muscle relaxation may not, in
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itself, directly produce a  permenant decrease in overall
muscle tensicn levels, In fact, we would predict
compensétory increases, Rather, ;hose aspects of the
tr=atment process which cause a lcwering of the set point
are the effective causes of 'cure. Future studies, then,

might tease these aspects out,

The ANOVA and Figure 10 suggest that for all subjects
end-of-session frontalis EMGs increased frcm session one to
two, decreased frcm two to three, increased again from three
to rour, and then decreased from four tc five to six. During
the first four szssions it seems that there is something
about "achievirg" a low end~of—séssion forehead EMG that
prevents its occurrence during the next session. And not
"achieving® a low end-of-session level allows it at the next
session, Again, 1t 1is <e€asy to see this pattern as the
reacticns of a s=21lf-compencsating system._The system seems to
oscillate about a set point before settling down. This
system, in «contrast to the headache level system just
described, seems mcre directly tied to training sessiomns.

Perhaps it is situation specific.

Recall that during sessions two and four there was
evidence c¢f a negative correlation between neck muscle
tension change sccres and forehead change scores. While néck
muscle temsion was decreasing under biofeedback training,

forehead muscle tension was increasing.

Shedivy and Kleinman (1977), in +the process of

searching for the generalization of muscle tension changes
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from the frontalis to the sternomastiod and
semispinalis/splenius wmuscles of the neck, found that when
the frontalis was under tiofeedback training nct only did
the sternomastoid and semispinalis/splenius muscles fail to
increase or decrease in EMG levels along with the frontalis,
but, in fact, semispinalis/splenius EMG 1levels increased
while frontalis levels decreased.. Alexander (1975), too,
found an increase in muscle tension while <the frontalis
decreased under biofeedback training. In this case, forearn

tension increased.

There is, then, some evidence, all of it admittedly
post__hoc, that biofeedback training on one muscle group can
cause 1increased tensiorn in other muscles. Again, thi§
pattern suggests the actions of a self-regulating, negative-
feedback system. This time, though, the system saeas to be
fast-acting, and an overall muscle tension level is
maintained by increasing tensicn in muscles other than cnose

being relaxed.

Perhaps it is time to conduct a study directed toward

testing an hypothesis similar to this:

There is some simple, direct mathematical
function of EMG level measuremehts such that under
relaxation conditions in which a muscle group is
being trained to decrease or increase its EMG
levels by biofeedback training, and under
conditions in which central nervous systen

processes are otherwvwise held constant, there will
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be a correspornding increase or decrease in EMG
levels in other muscles such that the cverall
value of this function for all muscles will remain

constant,

Evidence supporting such an hypothesis might weigh more
heavily aqgainst +the generalization hypothesis than tﬁe
evidence that exists now, So far, much of the'evidencé comes
from experimenters' jinability to find significant changes in
the EMG levels of other muscles when frontalis levels are
being changed. A study demonstrating clear increases 1in
muscle tension uhile a biofeedback training' muscle was
decreasing and clear decreases while a biofeedback training

muscle was increasing wculd be stronger.



83

1. Freemar, J. A. Optimization of EMG recording technigques
for maximum signal and minimum artifact. Unpublished
manuscript. (Available from Autogenic Systems, Inc.,
809 Allstor Way, Berkeley, California, 94710.)

2. Autogenic Systems, Inc. Jostruction Manual for _the
Autogen _1700. (Available from Autogenic Systems, Inc.,

807 Allston Way, Berkely, California, 94710.)
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DO YOU OFTEN
GET HEADACHES?

Research is being done in the Psychology Department comparing 2
different kinds of Relaxation Training methods for the Tellef of
frequent headaches. Each person accepted into this study will go to
2 Relaxation Training sessions each week for 4 wesks. These sessions
will be individually fitted into each participant’s schedule.

If you are interested in joiming this study, or if you want more
informatiom, please priant your name, address, and ‘phone number below,
or print this information on a slip of paper and put it into the
“BELAXATION TRAINING STUDY” msilbox., Ihis mailbox is located on the
Hest side (the Library side) of the Academic Quadrangle, on the 2nd
floor, in the hallway between the coffee shop and the student cafeteria.
We will contact you. Or you may ‘phone 732-6651 and ask for, or leave
a message for, Steve Grice.

M, L. Bowman, Ph, D,

89

S. R. Grice
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HEADACHE QUESTIONAIRE

IDENTIFICATION

The information you give us in this questionnaire will be kept
strictly confidential.

NAME: Ms/Miss/Mr/Mrs Last Name:
First Names Middle Names
DATE: AGE: SEX:

PRESENT OCCUPATION:

HISTORY
HEADACHE COUNT: Estimate how many headaches you have had in the past
weeks ' 3 in the past monthi o

PREVIOUS DIAGNOSES: If you have previously been examined by a doctor
for headaches, please tell us:

Approximate date(s) of examination:

Name of the doctor(s):

Kind(s) of headache the doctor said you had -- if he told yout

What do you think are the causes of your headaches?:

What cures, if any, have you tried to use for your headaches?
And how well have they worked for you?
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HEADACHE QUESTIONNAIRE

INSTRUCTIONS

There are many different kinds of headaches. This questionnaire
is designed to give us some clues about which particular kind(s) you
have.

Please read each statement very carefully. Take your time,
Then remember what your headaches are like. If a statement is a
true and accurate description of what your headaches are like, then
mark “YES". If the statement is almost true for your headaches but
not quite right, then mark the “YES BUI" answer, and tell us how you
would change the statement to make it true for you. Write your
correction in the space provided next to the "YES BUT" answer.

If the statement is not true for you, then mark "NO". If you
are unsure, if you can't remember, if you just don't know, then mark
“DON*T KNOW*, .

In this questionnaire, when we refer to the “right side" of your
head, we mean all the areas of your head which are to your right of a
line drawn up through the very centre of your forehead, across the top
of your head, and down through the centre of the back of your head.
"Left side" refers to areas to your left of this line.

S G e e G — G— ov— o — —
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4,

5.

6.

7.

8.

HEADACHE QUESTIONNAIRE

STATEMENTS
1. My headaches occur mostly in the winter months.
YES BUT
YES NO DON'T KNOW
2, My headaches began before 1 was 10 years old.
YES BUT
YES NO DON'T KNOW
3. My headaches often have a prickling or a crawling sensation.

YES BUT
YES NO DON'T KNOW

I have at least one close relative (mother, father, brother,
sister, daughter, son) who has had headaches quite often.

YES BUT
YES NO DON'T KNOW

My headaches are usually worst in the morning after I've gotten out
of bed, and then they become less intense in the afternoon or in
the evening.

YES BUT
YES NO DON'T KNOW

(Remember how we defined *“side" in the "INSTRUCTIONS".) My headache
attacks always happen on the same side of my head.

YES BUT
YES NO DON'T KNOW

Sometimes just before a headache I get a blind spot in one or in
both of my eyes.

YES BUT
YES NO  ~  DON'T KNOW

There have been periods of months in between times when I've
gotten a series of headache attacks.

YES BUT
YES NO DON'T KNOW
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9.

10.

11.

12.

13.

14,

15,

16,

HEADACHE QUESTIONNAIRE

I almost always feel sick to my stomach sometime during a headache
attack. '

YES BUT
YES NO DON'T KNOW

My headaches usually are at their worst or else they usually
begin at the end of a working day.

YES BUT
YES NO DON'T KNOW

My headaches feel like a tightness or a pressure on my head or
like a tight band or a very tight cap.

YES BUT
YES NO DON'T KNOW

My headaches have prevented me form sleeping for periods of more
than three hours at a time during the night.

YES BUT
YES NO DON'T KNOW

My headache attachs are often so bad that they leave me completely
exhausted, and yet in between my headache attacks I am completely
free of any trace of them,

YES BUT
YES NO DON*T KNOW

My headaches occur mostly on the very top of my head.
YES BUT
YES NO DON'T KNOW

My headaches usually start on both sides of my head at once.

YES BUT
YES NO DON'T KNOW

I get a headache every day.
YES BUT
YES NO DON'T KNOW
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17.

18.

19.

20,

21,

22,

23,

HEADACHE QUESTIONNAIRE

For many years now 1've had headaches often,
YES BUT '
YES NO : DON'T KNOW

Some of my headaches have lasted continuously for more than three
full dayse.

YES BUT
YES NO DON'T KNOW

Do not answer this statement if you have not taken these drugs.
I have been given or I've taken ergotamine tartrate (“Gynergen",
“Femergin", "“Ergomar", or “Cafergot") or dihydroergotamine
("D.H.E. 45") during some of my headaches, and when I've had one
of these drugs, my headache has gone away much sooner than it
would have without the drug.

YES BUT
YES NO DON'T KNOW

My headaches start sometimes on the right side of my head and then
at other times my headaches start on the left side of my head, but
they almost never start on both sides of my head at once,

YES BUT
YES NO DON'T KNOW

Many of my headaches occur during the rest days after days when
I've been working long and hard, or after days when I've been
under a lot of stress.,

YES BUT
YES NO DON'T KNOW

I've had headaches that have been with me continuously for more
than two weeks,

YES BUT
YES NO DON'T KNOW

Just before a headache attack I sometimes get spots within my
area of vision in which I see strange visual patterns.

YES BUT
YES NO DON'T KNOW
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HEADACHE QUESTIONNAIRE

24, My headaches occur once or more each day for a week or longer, and
then they go away for months at a time, and then they return again.

YES BUT
YES NO DON'T KNOW

25, (Answer only if you get menstrual periods.) I usually get
headaches just before my menstrual periods.

YES BUT
YES NO DON'T KNOW
26, When my headaches begin they throb or pound in time with my
heartbeat,
YES BUT
YES NO DON'T KNOW

27. My headaches sometimes wake me up early in the morning.
YES BUT
YES NO DON'T KNOW

28, My headaches often start in the back of my head or in the back
of my neck,

YES BUT
YES NO DON'T KNOW

29, I often get more than average gas in my bowels when I'm having a
headache attack,

YES BUT
YES NO DON'T KNOW

Is there anything else about your headaches that you think we should
know?




Tees

person,
with all headaches.

HEADACHE QUESTIONNAIRE DIAGNOSIS NOTES

Dates

Headaches of different origin can occur together in the same

E.ge, "Contraction of the muscles of the head and neck occur
If the contractions are of sufficient duration,

they themselves become a cause of headache." (Wolff p. 92)
Bizarre symptoms may indicate a psychogenic headache associated
with conversion hysteria or anxiety states. (Holvey p. 1272)

value,

"YES BUT” answers are meant to bring out symptoms which do not
closely fit questionaire descriptions but which may be of diagnostic

statements could be improved.

numbers.,

"YES BUT" answers may also suggest ways in which questionaire

The following numbers correspond to questionaire statement

patient answered "YES".

NO,

DIAGNOSIS COMMENTS

NOTES

The diagnosis comments following the number apply if the

REFERENCES

1.

2.

3.

b

5.

6+

74

Typical of nasal & paranasal
headaches.

Likely to be migraine. Rare
for muscle contraction head-
ache. ‘

Possibly psychogenic
(conversion hysteria,
anxiety states).

Typical of migraine and,
less frequently, arterial
hypertension headaches.

Typical of nasal and para-
nasal headaches.

May be “cluster" migraine or
headache from structural
lesion.

May occur with migraine or
certain brain tumors. Rare
with muscle contraction h.

Holvey p. 1272
Wolff p. 92

Kunkle p. 24
Wolff p. 92

Friedman.pp. 31-2
Holvey p. 1272

Friedman p. 233
Holvey p. 1270
Wolff p. 94

Holvey p. 1272
Wolff Pe 91

Kunkle p. 25

Friedman p. 233
Holvey p. 1270
Cstfeld p. 12
Wolff p. 93
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HEADACHE QUESTIONNAIRE DIAGNOSIS NOTES

DIAGNOSIS COMMENTS NOTES REFERENCES

8. Usually indicates migraine or Kunkle p. 24
muscle contraction h.

9. Usual during migraine. Not Friedman p. 233
usual during muscle contrac=- Ostfeld pp. 8, 12
tion h, or with hs..from Wolff p. 92
sinus or eye disease.

10, Common with muscle contrace- Holvey p. 1272
tion h. or eye disease h. Wolff p. 91

11. Typical of muscle contrac- Holvey p. 1269
tion h, Wolff p. 90

12. Anxiety or depression may be Wolff p. 93
dominant aspects (migraine;
muscle contraction, sinus, &
brain tumor seldom disrupt
sleep for long periods).

13, A "striking feature" of Wolff p. 91
migraine.

14. Possibly psychogenic or Holvey 1272
hypertension. Kunkle pp. 31-2

15, Very typical of muscle Friedman p. 233
contraction h., Unusal in Kunkle p. 25
migraine. -

16, Very unlikely for migraine. Friedman p., 233
Possible brain tumor or Holvey pe 1269
intracranial lesion.,

17. "Points to" vascular or Kunkle pe 23
muscle contraction mech-
anisms. Unlikely to be
expanding masses or
inflammatory lesions.

18. Not usual for migraine. Ostfeld pe 12

WOlff p. 91



HEADACHE QUESTIONNAIRE DIAGNOSIS NOTES

NC. DIAGNOSIS COMMENTS NOTES REFERENCES

19, Vascular headache (usually Chusid p. 409
migraine). Falconer p. 65

Ostfeld p. 6
Wolff p. 95

20, Very typical of migraine,. Friedman p. 233
Very rare in muscle Kunkle p. 25
contraction. Unlikely to Wolff p. 90
be from structural lesion.

21. Common in some patients for Kunkle p. 25
migraine, Less common in Wolff p. 92
muscle contraction he

22, Probably muscle contraction. Wolff p. 91

23, May occur with migraine or Friedman p. 233
certain brain tumors. Rare Holvey ps 1270
with muscle contraction h. Ostfeld p, 12

Wolff p. 93

24, Almost always migraine Kunkle p. 25
("cluster") h.

25, Very common with migraine he. Wolff p. 92

26, Very common in migraine, Friedman p. 233
Also occurs with some tumors Holvey p. 1270
and in some arterial Kunkle pe. 26
hypertension, Wolff p. 90

27. Commom with migraine and Wolff p. 91
hypertension hse.

28, Almost always muscle Holvey p. 1269
contraction he Kunkle pe 25

Wolff p. 90

29, Common in migraine and Wolff p. 92

muscle tension, but sel=-
dom associated with other
hse
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HEADACHE QUESTIONNAIRE DIAGNOSIS NOTES

Tentative questionaire diagnoses:

Diagnoses from other sources:



HEADACHE QUESTIONNAIRE DIAGNOSIS NOTES
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DAILY HEADACHE RECORD CARD INSTRUCTIONS

; NAMES DATEs

Your first %-day period is from to -

Your headache record—mafking time for this first %-day period is *

Your second %-day period is from to °

Your record marking time for this second %-day period is °
It is important that you fill in the appropriate section of your record card

as close to your appointed record-marking time as possihle.

What to do with completed cards:

This is how you should fill out your cardi

1) when your first record-marking time arrives, get out a card, print on it
your name and the date, and circle the correct day of the week,

2) Then, under the heading "REPORT AT END OF FIRST % OF DAY", print the
actual time, to the nearest 5 mintes, including a.m. or pem..
Even if you don't mark your record at your appointed time, print in
the actual time when you do mark the record.

3) Then, mark an "X" in the brackets under the phrase or word which best

describes how your headache feels at that moment.
Mark in the brackets between phrases or words if your headache is best

described this way.

Here is a partly-filled-out examples

(
g

7, N\ l.-
NAME;} ‘5 L !g;gs£§12&3 . .EJ ’ o
DATE: __ 2, FE&¥» 15 g B, S 4 3
DAY: M Tu W Th F Sa(GQ) 9 Q¥ = S0 9
SPORT AT EX ; £ 3z g8 & By &
REPORT AT END OF FIRST % OF DAY e 4 S48 A3 B &
L Vg = g =1 oE Lot )]

The correct time right now is { /
My headache at this moment iSessessss{ J( )( )gﬁ)( JECICHCHCHC)

'y worst headache during the first

% of today Waseesesssl DCDCICICDICICIC IC XCIC )

REPORT AT END OF SECOND % OF DAY

The correct time right now is
My headache at this moment iS.eessesel JC DC ICIC IO IC IC XC I IC )

My worst headache during the second

% of today WassessssssC ICICICICICHICICICHICIC)
PAIN-RELIEVING MEDICINES TAKEN: Time, type & amount:

RELAXATION PRACTICE: Starting time(s) & how long:
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j;h) Next, go to the sentence "My worst headache during the first % of today was..".
/ Now think back over the time during the first %-day period, and then
indicate how bad your worst headache got during this period, by marking an "X"

in the appropriate brackets.

;- 5) Now go to the bottom of the card. After the phrase "PAIN-RELIEVING MEDICINES
TAKEN"3 print the time when you took medicine along with “a.me" or "p.m.";
the name of the medicine; the number of tablets, teaspoons, etc. taken; and
the amount of pain reliever contained in each tablet, teaspoon, etc. Look

at the card below for an example.
6) One more step. After the phrase "RELAXATION PRACTICE", print the starting
time for each time you did a relavation home practice session, along with the

length of time each session lasted.

Use the back of the card if you need more space.

Using the same card,’follow steps 2 to 6 when your second record-marking time
arrives.

Here is what a completed card might look like after the second record-markings

. (- '
MaMEs _ M, OMT 8 -
20U, & 7 g 5
DATE: _LLQ_‘L_&L,_.\S_'J_G__ 3] Qo Y i D
o ow o O <
pAYs M TYW)Th F Sa Su z «F B dg 3
. [ C > i o £ =3
: A € 3 88 84 BS 8
REPORT AT END OF FIRST % OF DAY S 3 88 @ma Hs '8
= =] oo og Lot Q

The correct time right now is {?)C o, “:
My headache at this moment iSeesscsssl JC DCICIGOCICICHCHCHC)

My worst headache during the first
% of today Waseeeeoeol DO DCICICIGICICICICIC)

REPORT AT END OF SECOND % OF DAY

The correct time right now is |0\ 66 . pm
My headache at this moment 1s........0()( DEXCHICHCHCICHCIHCHC)

My worst headache during the second

% of today Wassesesssel JCICDCICICHCIGQCICIC)
PAIN-RELIEV;NG MEDICINES TAKEN: Time, type & amount: {{*% A« -

; [+
RELAXATION PRACTICE: Starting time(s) & hdw tbn‘gg’?"" i

O35 -6 s . 139 gue =29 Wins, .

In order for this study to be most useful to yourself and other people,
do your best to be unbiased while you are filling out the record card. When you
are filling out the card, set aside any beliefs you may have about how your
treatments are working. Your headaches may get worse, they may get better, they
may not change much at all - you really don't knows, Just try to take the position
of a careful, neutral observer.
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The cards can be folded into thirds and carried in your wallet, so you can
always have a card with you when your record-marking time arrives.

During your first few days of record keeping, you may need to set up reminders
for yourself so that you won't forget. You can do things like this:

- put up a note on your front door to remind yourself to put some cards in your
wallet before you leave your house,

- put up a reminder at school or work so you won‘t forget to fill out your card
on time,

- set an alarm clock for your record-marking times.

Until this record-marking becomes a habit for you, make a special effort
to remember,
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Appendix IV
self-Evaluation Questionaires

(STAI Inventories)
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SELF-EVALUATION QUESTIONAIRE ST

amet Ms/Mr/Miss/Mrs Lasti Firsts

LDatet Age: Sex: F/M

A number of statements which people have used to describe themselves are
given below., Read each statement and then circle the appropriate number to the
L right of the statement to indicate how you feel right now, that is, at this
fgoment. There are no right or wrong answers. Do not spend too much time on
fany one statement but give the answer which seems to describe your present

F feelings besto

11e 3e 0N
ABYMAWOG ‘

1. feel CalMeseossosoccssassescassssassssessssssssvessssascsassl
2.
3.
i 4
s,
6.
N
8.
9,
10
[ 11,
12,

feel Secure...................................-......-..-..1
am tense...................................................1
am regretful..-..........-.-.....-...................-.....1

feel at ease.........-.......-...............-.............1

W W W W W Wwos A1931vIBPOY
& B > & & & 08 yYonu £I9p

feel UPSeteeesesssssosscoscosssessscansesscanssssascsssscasel
am presently worrying over possible misfortuneseececesececcssdl
feel restedecesesscsosssssssosssscssscssesssnsnsosascsssanssl
feel anXiOUSessssscessssessssssosscscsscasssscsccssscscsssnsl
feel comfortableseecsscscsssosssssssssssssscscssssscscscsnccal
feel self-confidenteececssescssososscsscocscscecsscsscescesesnel

feel nervouS..-.oo...coo-oo.oo.'oooon.-o.oo-o-.c.o.oo0000001

13,

feel JLtTerYeeeseosssssecocccasossccsosaoscesssssssarcocccnssl
feel "high StTUNE"eecccssscsssssscocsocsoansscsssscassosossel
am TelaXedeeessecovsocssoosscssscassssssscsscsssccssncssssacsl
feel CONteNtaecsscocesososssssassssscsssvossvasssnssnanssssnsl
am WOrTiedececescoscsassesosscssssscssessssscssssscascscssnsl
feel over-excited and rattledeseesessssccsscsssssscscscscssl

feel joyful.....-....-..............----..-.-.-...........ol

P N T = T s T s T . T T T T T I I I R I R
NN N N NN NN DN NN NNNNMNDNDNDDNDN

W W W W W W W W WwWwwwwi
Eo R - R - - T - T R - R R R R S S

fQEI pleasant.......-........-......-.......-----.-.-......1
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SELF-EVALUATION QUESTIONAIRE TR

fﬂames Miss/Mr/Mrs/Ms Lasts Firsts ~ Middles
Fpates - Ages Sex:s F/M

fOther Informations

‘ A number of statements which people have used to describe themselves are
given below. Read each statement and then circle the appropriate number to the
right of the statement to indicate how you generally feel.

There are no right or wrong answers, Do not spend
' too much time on any one statement but give the answer

SAeMT®e
I N N :IBOW:[V

| which seems to describe how you generally feel. Y

‘ > B
AR
B/ H
on O® ®
Het 0 3
1. I feel pleasant......}--.-.-...---..-...-.-..----........o......l 2 3
: 2, I tire quiCkly.oo--lonoccnnocn.cu.nno.o.nnolnonocoaooonooao.n-nul 2 3
2'-3. I feel like crying..........-.-...........--.-.o-...............1 2 3
4, I wish I could be as happy as others seem to D€svscecescocsensseel 2 3

S I am losing out on things because I
can't make up my mind soon enough...-...-..-.o-......-..-.--....l 2 3 4

o)

6s I feel restedececescesavcsceoscesscssosscssosnsssssossnsssosssnssl
—77. I am “Calm, 0001, and COlleCted"lonooooocoooon-.-ocoooouo-n-o-nol 2 3 4

8. I feel that difficulties are piling up
so that I cannot overcome theMeoccccessosasssesceccscoccssvsasnsonel 2 3 4

9. I worry too much over something

that really doesn't MAttelecsscacsccasssscscsssssacsesssssonsnnsl
10. Al hapPPYoesesescecsocosscsscssrscssscesasscsssonssssessssssscnncel
11.
12,
13,
14,
15,

16, I am Content..........-..o..9.9.........................-.......1

alninclined to takethirlgs hard..'....................'.......1
lack self-confidence..................-.......................1
feel Secure-....-......-.......--.....--...............-..-...1

try to avoid facing a crisis or difficultyececesessoscsscnceeel

o T o T o T o B o B

feel blue--.....--.-o-.-.-.............-..-.-o.-..-......-...-1

N N NN N NNDN
W W wwwwwuw
L T LT - R - S

17. Some unimportant thought runs
through my mind and bothers MEosossssesessssssnnsasessasssssssssl 2 3 4

18, I take disappointments so keenly
“that 1 can't put them out of my Mindeceesesecrcssocssnsssscssssel 2

19, I am a Steady person....................o...............-....o..l' 2 3 4

20. I become tense and upset when
I think abOUt_my present concerns.-.....o....-........--........1 2 3 4
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SCORING THE SELF-EVALUATION QUESTIONAIRES TR AND ST

(SPIELBERGER'S STAI-TRAIT AND STAI-STATE ANXIETY INVENTORIES)

High scores indicate high anxiety.

To score the TR Questionaire, reverse the order of the

answer numbers for statements 1, 6, 7, 10, 13, 16, and 19, Then
add together the circled scores.

To score the ST Questionaire, reverse the order of the

answer numbers for statements 1, 2, 5, 8, 10, 11, 15, 16, 19,

and 20. Then add together the circled scores,
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Appendix ¥
Personal Beliefs Inventory

(Rotter's I-E Scale)




PERSONAL BELIEFS INVENTORY
PLEASE PRINT CLEARLY~--
Kames Ms/Miss/Mrs/Mr Lasti Firsts
Datet Ages Sext M/F

Other Information:

This is a questionaire to find out the way in which certain
important events in our society affect different people. Each item
consists of a pair of alternatives lettered a or bs Flease select the
one statement of each pair (and only one) which you most strongly
believe to be the case as far as you're concerned. Be sure to select
the one you actually beleive to be more true rather than the one you
think you should choose or the one you would like to be true. This is
a measure of personal beliefi obviously there are no right or wrong
answers.

Please answer these items carefully but do not spend too much
time on any one item. Be sure to find an answer for every choice.
Black-in the space provided beside a or b —- the one you choose as the
statement more true,

In some instances you may discover that you believe both
statements or nelither one. In such cases, be sure to select the one
you more strongly believe to be the case as far as you're concerned,
Also try to respond to each item independently when making your choicej
do not be influenced by our previous choices.

1. () a. Children get into trouble because their parents punish

them too much.
( ) be The trouble with most children nowadays is that their

parents are too easy with them.

2. () ae. Many of the unhappy things in people‘’s lives are partly
due to bad luck.
( ) b. People's misfortunes result from the mistakes they make,

3, () a. One of the maior reasons why we have wars is because
people don't take enough interest in politics.
( ) be There will always be wars, no matter how hard people try
to prevent them,

4, ( ) a. In the long run people get the respect they deserve in
this world,
( ) be Unfortunately, an individual's worth often passes

unrecognized no matter how hard he tries,

Se ( ) a. The idea that teachers are unfair to students is nonsense,
( ) be Most students don't realize the extent to which their
grades are influenced by accidental happenings.

6o ( ) a., Without the right breaks one cannot be an effective 1eader.
( ) b, Capable people who fail to become leaders have not taken
advantage of their oppertunities.

7 ( ) a, No matter how hard you try some people just don't like you.
( ) b. People who can't get others to like them don't understand

how to get along with others.

1
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PERSONAL BELIEFS INVENTORY

Names Lastt First:

8« () a. Heredity plays the major role in determining one's
personality,
( ) be It is one's experiences in life which determine what
they're like,

9, () a. I have often found that what is going to happen will
happen.
( ) be Trusting to fate has never turned out as well for me as
making a decision to take a definite course of action,.

10, ( ) a. In the case of the well prepared student there is rarely
if ever such a thing as an unfair test,
( ) b. Many times exam questions tend to be so unrelated to course
work that studying is really useless.

11. ( ) a. Becoming a success is a matter of hard work, luck has
7 little or nothing to do with it.

( ) b. Getting a good job depends mainly on being in the right
- place at the right time.

g 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 worke _
( ) bs It is not always wise to plan too far ahead because many
things turn out to be a mattsr 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.,
( ) be. Many times we might just as well decide what to do by
flipping a coin,

16. € ) a. Who gets to be the boss often depends on who was lucky
enough to be in the right place first,
( ) b. Getting people to do the right thing depends upon ability,
luck has little or nothing to do with it.

17, ( ) ae As far as world affairs are concerned, most of us are the
victims of forces we can neither understand, nor control.
( ) be 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.
( ) be There really is no such thing as "luck".

19, ( ) a« One should always be willing to admit mistakes,
( ) be It is usually best to cover up one's mistakes.
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PERSONAL BELIEFS INVENTORY

Names Lasts Firsts

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.
( ) be 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.
( ) be There is a direct connection between how hard I study and
the grades 1 get.

24, ( ) a. A good leader expects people to decide for themselves
what they should do.
( ) be A good leader makes it clear to everybody what their
jobs are.

25 () a. Many times I feel that I have little influence over the
things that happen to me.
( ) be It is impossible for me to believe that chance or luck

plays an important role in my life.

26. ( ) a. People are lonely because they don't try to be friendly.
( ) be There's not much use in trying too hard to please people,
if they like you, they like you.

27. ( ) a. There is too much emphasis on athletics in high school.
( ) b, Team sports are an excellent way to build character.

28. ( ) a. What happens to me is my own doing.
( ) b, Sometimes I feel that I don't have enough control over
the direction my life is taking.

29, ( ) a, Most of the time I can't understand why politicians
behave the way they do.
( ) b, In the long run the people are responsible for bad
government on a national as well as on a local level,




SCORING THE PERSONAL BELIEFS INVENTORY (ROTTER'S I-E SCALE)

A high score indicates high expectations of external
control of reinforcement.

Score one point for each of the following answers:

2a : 16a

3b 17a
4b 18a
5b 20a
6a 21a
7a 22b
9a 23a
10b 25a
11b 26b
12b 28b
“13b 29a

15b
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Aprepdix_ VI

Final Interview Questiocns and Answars
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FINAL INTERVIEW QUESTIONS

1. How could we improve this treatment for headaches? Consider
daily record cards, placing and removing the electrodes,
relaxation tape, biofeedback training, our interaction.

2. Do you think that participating in this study has reduced or
increased your headaches from what they would otherwise be?

- Ao e AR

3. What aspects or parts of this treatment have been most helpful
in reducing your headaches?

4, Whiat aspects or parts of this treatment have been most. detri-
mental for reducing your headaches?

Eults Wi s Il Tl w el

5. Have you benefited in any other ways from being in this
treatment? If so, how? If so, what aspects or parts have
been beneficial?

LS5 Rk

: 6. Have you been hindered or bothered in any other ways from
i being in this treatment? If so, how? If so, what aspects
or parts have bothered you?

7. Do you have any other comments or criticisms?

R e AT e R A B3

iy RS i R ERATAC 0 ik I s R



ANSWERS TO FINAL INTERVIEW

1. Improve-
ments?

2 . H“d’
ache
reduced?

3. Most
helpful
for
h'daches?

4, Most
unhelpful
for
h'daches?

5. Other
benefits?

6. Other
detriments?

7. Comments?

Combined Treatment Subjects
RR
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Verbal Treatment Subjects

™
Replace Want to be Often tense in Tape is a bit Pauses too
“relaxation” able specify neck & jaw too long. long in tape.
with "cala” in types of after blofeed-
tape. Biofeed- headaches on back session.
back tone is card. Fell
grating. asleep in lab
at times,
Dgfinitely. A lot. Reduced, Reduced. Less severe.
I take less
medication.
Being Tape tells Being Being
required to specifically required to required to
relax, Tape how to relax) relax 15 relax.
prevents biofeedback min/day.
mind wander. confirms that
relaxation is
actually
occurring,
Biofeedbackh Polygraph
-- preferred machine
tape. noises,
Learned Helps me More self Being My chiro-
tangible get to confidence required to practer says
relaxation sleep. Can & control of relax is my muscles
technique. use relax- my own goode are less
ation to feelings. tense,
prevent
outhursts of
anger.
Takes up
time,
Could hear Enjoyed it.

polygraph pens.
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Appendix VII

Biofeedback Circuit
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Appendix VIII

Passive Relaxation Instructiosns




PASSIVE RELAXATION INSTRUCTIONS

These instruction were read at a slow, even pace,
They tock about 20 minutes. Triple hyphens indicate a long
pause,

These instructions are meant to help you become relaxed. Please
listen carefully and cooperate with these instructions as fully
as you can,

As you practice relaxation you will find that you get better at
it. You will be able to relax your muscles more and more
completely.,

Now settle back in the chair, keep your eyes closed, and let
yourself become very, very comfortable, Keep your arms on

the arms of the chair and your feet on the foot of the chair
and slightly spread apart, Just let yourself become very,

very comfortable,

If you feel any tension or tightness in your body, Jjust let

the tension or tightness fade and let yourself become very,

very relaxed.

Now begin by concentrating on the feelings in your fingers and
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in your hands., Concentrate or these feelings, and as you con-

centrate, let any tension, tigntness, or constricted feelings —

let them gradually fade and let yourself feel the relaxation

very gradually, very slowly taking over.

Let those muscles lose any tense or anxious feelings and let them

become very, very relaxed, very calm, very quiet, Just let your-

self go.

¥eep your attention focused on those feelings and let those
muscles become longer and smoother, free of tension and tight=-
ness, dJust let yourself go.

Concentrate now on the muscleas in your forearms, Put your
attention on the muscles in your forearms, and when you con-
centrate let these muscles become very, very relaxed, very
quiet, very calm, and let the tension and tightness fade,
Just let it go.

iet those muscles go deeper and deeper into relaxation.
Focus all your attention on the feelings there, If you find
your mind wandering, just bring it back and continue to con-
centrate on the muscles in your forearms and in your hands,

let those muscles become longer, calmer, smoother, and quieter,
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Let them remain very, very still, very, tranquil. Just let

4 yourself go, Let that feeling of relaxation Just sweep

over those muscles and replace any feelings of tension or
tightness which remain,

Concentrate now on the feelings in your upper arms -- your
biceps and your triceps, Let those muscles lose their tense,
tight feelings., Any tension or tightness that might be there,
just let it fade., Let it very slowly and very gradually be
replaced by a calm, loose, quiet, and tranquil feeling.

let those muscles go., Just let them hang there very loosely,
very limply. Let those muscles go; just let them hang there
free of any tension or tightness., Just let your muscles

hang there very loosely; very limply. Just let them go.

* No tightness, nc constriction, ro pulling. Just completely,

completely relaxed.

Completely relaxed,

Continue to concentrate on those muscles and keep your attention
focused on these feelings. Again, if your mind wanders just
bring it back and continue to think only about the feelings in
your muscles, As you concentrate on these feelings let them

become even more and more relaxed, quiet and calm,



4 . 124

% And now concentrate on the muscles in your shoulders and let

4 your shoulders also become very relaxed, very quiet, and very
calm, Ilet yourself go., Let your whole body remain very still,
very quiet, and very calm, Just let your shoulders sag —

free of any pulling or constriction or contracting.

Let those muscles become longer and smoother; free of tension
and tightness. Just let yourself go., Let your shoulders just
hang there very, very heavily, Very heavy. Let them continue .
to get heavier and heavier and heavier.

Sometimes relaxation occurs in stages, and at other times it is
a very gradual; smooth process, dJust continue to focus on
those feelings,and let the relaxation take over more and more
of those muscles. When you're tense or tight those muscles

are contracting and constricting; when you're relaxed they

are very long, they're very smooth, they're very quiet and
calm, lLet that calm, quiet feecling take over your entire
body. As your shoulders become more and more relaxed, also

let your upper arms, your forearms, your hands, and your
fingers become even more relaxed. Deeper and deeper into a
state of relaxation.

Now concentrate on ﬁhe muscles in your back, in the upper

part of your back., Let those muscles also become very calm,




very smooth, quiet and tranquil, Just let them become very, very

relaxed — free of any tension or any tightness.

If you feel any tension or tightness at all, just let a feeling
of relaxation replace it, Just let the tenseness and tightness
fade very gradually from your body and be replaced by one of
relaxation and calmess., Just let yourself go. Let it happen

to you. Let the relaxation sweep over your body.

And now the muscles in the back of your neck., This is often a
place where we express tension and anxiety - the muscles in
the back of the neck., So pay particular attention to these
muscles as they become very, very relaxed; very free of tension.
let. those muscles become longer and smoother, quieter and
calmer,

Focus your attention on the feelings in the muscles in the back
of your neck. Concentrate. Continue to let them relax and
lose that tensé, tight feeling. Just let yourself go.

Let the muscles in the back of your neck become relaxed, And
as they become relaxed let your entire body go deeper and

deeper into relaxation. Let yourself go..
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Now fhe muscles around your jaw. Just let your jaw open to a
place that's very comfortable, very quiet and calm, so that
you don't feel any pulling or contraction of muscles, There
shouldn't be any tension there at all. Let that feeling of
relaxation take over those muscles, and let them become very,
very relaxed -~ free of tension and free of tightness, Just
let yourself go,

Concentrate on the feelings in the musclies in your jaw, Just

let your jaw find that place where it's very calm, very quiet --

so it feels like there's no tension and no tightness,

As your jaw becomes more and more relaxed, I want you to begin

to concent.rate on the muscles around your mouth., Let them
become very tranquil, very smooth, very calm. Just let your=-
self go., Let yourself go.

And now the muscles around your cheeks and your eyes,

Concentrate, Feel those muscles and let them continue to

become more and more relaxed, let those muscles become very,
very calm, very smooth, very tranquil. Just let your cheeks
and your whole face sag. Let them sag on your face -- very,

very heavy,

Oftentimes when you're very, very relaxed you get a feeling of
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heaviness or a feeling of warmth., Just continue to let your
muscles sag very limply. That's a sign that you are losing
your tension and tightness; that those muscles are becoming

longer and smoother,

Let yourself go,

Now the muscles on your forehead, Let them also relax. Just let

that feeling of relaxation sweep over those muscles and replace
any tense or tight feeling which may be there., Concentrate on
those miscles. Focus your attention, Remember, if your mind
wanders or if you begin to think about anything else, just
bring it back and just concentrate on the feelings in those
muscles == the feeling-in the muscles of your forehead,
As your forehead becomes more and more relaxed — as you become
deeper and deeper in relaxation -~ let your entire face and
neck go deeper and deeper and deeper into relaxation, Just let
yourself go,
let all those muscles become relaxed. If you feel any tension
or any tightness, concentrate on that and let the feeling of
relaxation take over, Focus on relaxing by letting your

muscles lose their tense, tight constriction.
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Now focus on the muscles in your stomach., Let those muscles
also becomé very limp and very, very heavy, very calm, very
peaceful,. Let the feelings of relaxation replace any con-
stricted or tight feelings you may have, If you feel any
tension or tightness at all, concentrate on those feelings

and let those muscles become more and more relaxed. Let

them become more and more relaxed, Just let yourself go.

As your stomach becomes more relaxed, let your entire body

Jjust sink deeper and deeper and deeper into relaxation ==

your entire body,

Now concentrate on the muscles around your thighs -- the top

and bottom of your thighs. Just let the upper parts of your
legs go very, very deeply into relaxation. Let those muscles
become totally calm, totally quiet, and very, very relaxed
very calm, very quiet, and very relaxed. Just let yourself

go. Let yourself go.

Concentrate on thg muscles in the upper parts of your legs., If
there's any residual tension or tightness or feelings of anxiety,
let those feeiiﬁgs Just fade away and be replaced by feelings of
tranquility and peace and calmness,

When you're very, very relaxed, your muscles lose all their
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tension and tightness, and they become very much longer and
smoother.

And now concentrate on the feelings in your shins and your
calves and let those muscles also lose their tense, tight
feelings. Let the feeling of relaxation replace any feelings
of tension which may be there. Let your muscles.become
longer; very, very still, and very, very peaceful.

As your legs become more and more relaxed, let your entire
body become more and more relaxed., Let yourself just sink
into the chair and become very, very heavy; very, very limp;
free of any tension or tightness. let yourself go, Just |

let yourself go,

Continue to concentrate on the muscles around your calves and
your shins and, as those muscles become more and more relaxed,
let your feet become very, very limp; very loose; free from
any tension or tightness which may be there,

Concentrate on those feelings, Keep your attention focused
there, Again, if your mind wanders, just bring it back and
continue focusing on those feelings., Let yourself become
very, very relaxed; very quiet; very calm,

129
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Let your feet, your legs, your stcmach, the muscles in your face,

your neck == just let all those muscles become very, very tran-

quil; very, very loose.

Let your breathing become very free and very even.

Let your whole body just sink into the chair very passively.

let your arms and your legs and your back and your head become

very, very limp, Just let yourself go.

Let all those muscles become very, very limp = very tranquil,
If you feel any tension or any tightness in any parts of your

body, just let that tension and tightness fade and let it be
replaced by one of very deep relaxation,

Just let all the parts of your body become very, very heavy;

very quiet; and very calm., Just let yourself go,

let your whole body become very, very heavy; free of any tension,

any tightness, Just let yourself go. Let your whole body be-
come very, very passive and very limp, Let yourself become

very relaxed.
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Appendix IX

Electrcde Site Templatss
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Appendix X

Biofeedback Instructicas
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BIOFEEDBACK INSTRUCTIONS

The electrodes I will put on the back of your neck and
on your forehead "listen" to muscle activity. The signals
that the electrodes on the back of your neck pick up are
converted into a tone. The tone varies in pitch. A high-
pitched tone indicates muscle tension, and a low tone
indicates muscle rélaxation.

During the training period today, try to relax all
your neck muscles so that the tone is as low as possible,
and then keep the tone low.

If the tone goes off, that's good, 1t means you've
gotten your muscles very relaxed., If the tone doesn't go
off, that's 0.K., too. Just try to get the tone as low as
possible by doing whatever you can to relax your neck
muscles.

After the electrodes are put on, you will sit in the
chair, and I'11l turn on the biofeedback set-up. Then press
your head back against the chair and then relax so that you
get a feeling for how the pitch varies with the temsion in
your neck muscles,

After this, the training session will begin. First
there will be a five minute rest period with no tone,
then a five minute training period with the feedback tone
coming from the left side of your neck, then a two minute

silent rest period, then a five minute training period with
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feedback from the right side of your neck, then another
two minute'rest, then five minutes from your left side
again,y another resty, and, finally, five minutes from your
right side again. Don't worry about these time periods.
Just keep the toné as low as you can whenever the tone
comes On.

Occasionally, people can hear a thumping sound in the
tone which coincides with their heartbeat. If that happens,
it's 0.K. It's just some of the signal of your hearbeat
getting through. Don't let it distract you. Just keep on

relaxing and keeping the tone as low as possible,
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Appendix XI

Instructions for Practicing Relaxation at Honme
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INSTRUCTIONS FOR PRACTICING RELAXATION AT HOME

Set aside a 15~minute daily relaxation practice time. Practice once
and only once for 15 minutes each day, except that you should not practice
at home on days when you come to the lab for a trainning session. After
this study is over, you may practice relaxation at home as often as you
want.

You should practice in a place which is free of loud noises and
distractions. Low noises are all right., Just regard them as only
passing vibrations, like small, occasional ripples on a quiet lake.

Loosen or remove any constricting items of clothing, such as a tight
belt or tight shoes, before you sit down to relax.

Do your practice in a comfortable arm chair. A chair that reclines
slightly is best. Rest your arms on the arms of the chair. If your chair
has a foot rest, rest your feet there. Keep them about a foot apart.

If your chair has no foot rest, settle your feet flat on the floor with
about a foot between them,

Keep your eyes gently closed when you practice, but do not sleep.
The state your are cultivating is one in which your mind is awake and
clear, but your body is completely relaxed -- a state of deeply relaxed
but awake clearness.,

Settle down comfortably in your chairj take a few long, deep, gentle
breaths; and begin your relaxation. Focus your attention on each area of
your body in turn, and quietly tell yourself that those muscles are getting
heavier, warmer, longer, etc. Use the techniques that will be shown to
you in your training sessions in the lab. Focus on an area of your body
and repeat your relaxation techniques until that area is noticeably
relaxing. Then go on to the next area and relax it. Continue until your
whole body is relaxing. Then tell yourself and feel that your whole body
is sinking deeper and deeper into relaxation. Then go over each of your
body areas again and relax them more. Pay particular attention to those
areas which are most tense. Then go back to relaxing your whole body.
Etc. Continue like this through all of your relaxation practice period.

There may be days in which you feel that you just don't have time to
practice relaxation. But the days in which your relaxation practice will
be most helpful to you are often those days when you feel most rushed. So
sit down and practice anyway. Don't be misled by your emergency state of
mind. ‘

As you continue your daily practice you will find that your states of
relaxation gradually get deeper and more and more complete. Even though
this relaxation may appear simple and only slightly effective at first,
in the long run it can become a very powerful technique.
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Appendix XII

Tables of Scores and Measureaments
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i TABLE As MEAN HEADACHE INTENSITIES FROM DAILY RECORD REFPORTS

¥ Combined

} Treatment Periods _ .

j Subjects Adjustment Pre-training Early Training Late Ttainigg Post-training
CR (female) 0.5 0,2 0.6 0.4 0e5
RR (male) 1.4 1.8 1.4 1.1 1.2
v (female) 105 1.0 201 0.2 0.6

? Verbal

¢ Treatment

: Subjects
MC (femle) 1.2 1.1 1.8 0.5 0.2
MF (female) 1.9 2,1 2.4 1.6 243

; Mean of means 1.3 1.2 1.7 0.8 1.0

; Standard

deviation 0.5 0.7 0.7 046 0.8
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TABLE Bs 9ESSION HEADACHES, STAI-STATE SCORES, AND KNG LEVELS

ombined Individusl Session Scores
[ N ——— 1

\ 0 3 & s £
suptects lhenge Fost- (haage Fost- Chaage Fost- Chemas Fusic Chamgs Fosr Chams Fwee
€A (temale)

Seseion H'dache (XY see [ XY YY) ‘100 0.0 0.0 0.0 -0.5 0.0 +0,5 1.0
STAI-State -29 25 <11 34 ) ves XY vee vee ves =17 39
Forehead RNMC =17 3.0 +.0 10,9 -0.7 S.4 -0.8 6.6 +1.8 7.8 +1,.8 5.8
Beck KNG -6,0 3.0 +0.1 4,5 2.5 3.8 40,9 4,0 +0,7 3.3 -1.6 3.4
RR (male)
Jession H'dache oo ose ena “ee «0.3 0.0 0.0 0,0 -1.0 0.0 «].0 0,0
. 3TAl-8tate -10 32 -4 30 eee see oo oo voe XY -135 3
Forehead EMC +0.6 S.2 +0,9 9.3 7.6 3,6 =0,1 7.8 1.5 5.8 ~0,5 6.8
Reck BMG +0.9 LY -0.1 3.2 -0.2 2,0 +1.3 3,0 +0.6 2.6 +0.2 2,1
IV (female)
Session R'dache v1.0 0,3 0.0 0.3 ~0,3 1.0 0.0 0.0 0.0 040 -0.5 0,0
STAl-State -12 27 -3 33 YY) Y YY) X0 (YY) YY) -7 28
Forehead MG ~-10.3 6o -3.3 Te2 -0,8 3.7 =2.3 7.2 1.8 5.8 =1.6 4,1
Neck e ’7-‘ llo‘ ’001 ’.’ ".tl ’0, '°.. ’0, ’2.1 30. -1 o‘ ‘02
Verbal
Treatment
Subjects
M (female)
Session li'dache coe eee vee coe «1,3 1.0 0.0 0.0 00 0.0 0,0 0.0
STal-State es ven -4 27 Xy e YY) 00 ) e -1 A2
Fozehead BMG -20,.9 T4 -12.2 10,1 23,6 0.7 -22.8 17.2 =11.9 12,4 =21.6 11.0
Neck KNG -9.3 4 =76 3.3 =83 10,0 40,3 1146 -2,0 A, +12,0 24,3
W (female)
Session H'dache soe XX se0 see +1.0 1.0 0.3 1.3 40,5 2.0 0.0 1.0
STAl-State -5 » +3 [7} YT ene e ooe vee oo +1 35
Forehead RMG +1.0 10,1 =3,0 n.7 N.2 12.1 1.0 14.6 -343 7.0 -13,0 7.1
Neck BMC =0.3 16.4 +0.1 7.3 «2.3 12.8 +3.6 13.9 1.9 10.1 +1.0 16.3
COMBINED
TREATMENT IEANS
Session N'dache coe cos ces con 0,7 0.3 0.0 0.0 0.3 0.0 ~0,3 0,3
SYAI-State -17 28 L 4§ 3 Y] Xy voe sse coe sve -13 34
Forehead EMG 6.3 5.3 -0,% 9.1 3,0 4,9 «1¢1 7.2 9,7 6,5 «0.1 5.6
Reck EMG +0.8 6.3 «0.0 3.8 -0.3 3.0 +0,3 3.6 +1.1 3,2 -0,.9 3.2
VERML
TREATIENT AN
Session N'dache e oo see YY) 0,3 1.3 -0.3 0.0 40,3 1.0 0,0 045
STAl-State ooe s < » Ty X see “ee soe oo 0.9 39
Forehead BMG =10,0 4,8 8,6 10,9 =11.2 104 -10.9 15.9 7.6 9,7 ~17.3 9.1
Reck e “-. 10.‘ -3-. 6.3 ‘s.’ l\d‘ ’2-‘ 1’.7 ‘0.‘ 701 ’6.’ 20,3
COMBINED & VERML
MEAN OF MEANS
Seesion R'deche sen eve see see =0.3 0.9 «0,2 Ot -0,1 0.5 =0,2 0.4
STAI-State see see ” » Y see vee von veo e -7 7
Porehead EME -8.3 7.2 o 10,0 -7.1 7.7 6,0 11.6 =3,0 8,1 =8.7 7.4
Bech MG -2,0 8.4 -1.9 3.2 -2.9 7.2 “0’ 8.2 +0,35 5.2 +2,8 11,8

Sessions 1,3,3 = blofesddack sessioms for combimed treatmest subjects
Sessions 2,4,6 » verdal instruction sessiems for combined treatment sudjects
Change = post-sessien soore mimus pre-sessioa sosre

Post- = post-session scove

Session H'dache = hesdache report at begimming/emd of laboratory session
STAl-State test is transieat anxiety measure
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TABLE Cs I-E (LOCUS OF CONTROL) SCALE SCORES AND STAI-TRAIT INVENTROY SCORES

Rotter's I-E Scale STAI-Trait Inventory
Subjects Raw scores Percentile Raw scores Percentile rank
CR "8 0080000 12 seosovecoed 82 [ E R RN NN 47 [ EF NN ERENNNN] 86
RR U.".."O. 11 [N RN NN NN N NN 17 d0000080 39 [ E N RN NNNNNN] 57
Tv (A E N NN NN N 17 [ E NN NN NNENNN] 98 ....‘.._ 51 (AN ENNNENY] 91
m e*d2200008 14 [ RN EN N NENNN] 92 50 006¢0 42 (A N DN NN NN NN 73
MF I EE NN NE RN 11 C...‘...C'.. 77 so0op800 36 (B RN R EENENNN] 45
Hean [ RN XN N 13 I E R RS RN N E NN N EENNENNNNN] 43
Standard -
deviation. 248 eeeens00sRCCCROIRROROORS 6.0
Ohio State students: College undergradustess
Mean 8.29 Mean 38.25
SD 3,97 SD 9.14
(Rot:ter 1966) (Spielberger, Gorsuch,

& Lushene 1970)



142

Appendix XII

Beginning- and End-of-Session EMG Measurements
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