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Abstract
Muscle tension and vasomotor ¢hanges are implicated in the

’occurrence\of mwgra1ne headaches. Both electromyographic

(EMG) and digit temperature biofeedback training have been
shown to réduc migraine pain. The fol]ow1ng study was .
conducted t0\see whether EMG training and temperature

. training were differentially effective in~reducing thigraines
among sﬁbjects who displayed differing patterns of
psychophysiological reactivity to stress. Sixty ‘migraine
patients;ﬁere‘divided‘into two groups on the basis of
frontal EMG and digit temperature chahges during a mental
mathemattcs task. Thése who demonstrated large EMG changes
relative to temperature changes formed one group; Those who
demonstrated large temperature changes relative to EMG
changes formed the other .group. Subjects from each.group
were randomly assigned to one of three treatment conditions:
{a) EMG biofeedback, (b) digit temperatyre biofeedback, and
(c)‘EMG and digit temperature biofeedback combined. In this

manner the effectiveness of the three types of biofeedback

training ere.compéred_and the efficacy of matching
particular rms of biofeedback with d1fferent1al patterns
of psychophysi loglcal react1v1ty was analysed
. A second analys1s of the headache data was conducted in
which subJects were reglassified as EMG or temperature
responsive'according ::\Rates of physiological recovery to
prestress levels rather than the amounts of phys?ologica]

0 t
change. In this manner the efficacy of matching particular



E
. L , :
forms'of biofeedback with differential patterns.of .
psychophysiologica] recovery was analysed |
‘ AN subjects were 1nstructed to monitor headache "
“intensity on.an. hcurly basis for one month prior to .
treatment, during one month of treatment. and over. a,"
follow up period of one month. Headhches were rated on a
scale ranging from zero to five during each wak1ng hour with '
zero 1nd4cating no headache and five 1nd1cat1ng an intense.
1ncapac1tat1ng headache. Treatment sessions were conducted>
for 20 minutes twice weekly with each sub ject over a four -
week perigd. In addition, at two months posttreatment a
biofeedback booster session_ was conducted in an ettorttto
make results more guréblef A1l subjects were instructed to
practiee the relaxation skills learned in the ' 1aboratory
twice daily for 15 minutes in their home. . .
Each‘subject’s headache aata wer‘e averaged'to obtaizﬁa
mean headache ratfng per day for each period iqcluding
baseline, treatment, and foilow-up. In the firet analysis

where subjects were grouped according to psychophysiological

reectivtty.a significant reduction in migraines (F (1, 42):
13.29; b<.001) was obtained, but clinical iﬁprovement was
not differentiated among the two groups by three treatments
combinations. A significant interaction among groups and
treatments (F (2, 49) = 3.92; p<.05) did result when
subjecte were grouped;accordingfto ps&chophysiological
recovery. from stress.

>
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L
Reduction in migraine ratirigs from baseline to
. follow-uﬁ.nanged from 33% to 42% among the three treatment
groups. A criterion of clinical improvement‘of at least 50%
‘reduction'in mean headache activity indicated.that 21 out of
55 subjects benefited to this degree. Hours of daily '
headache activity rated-as "very severe" (assignéd a weight
of four or five on the headache scale) were also considered

and it was fodnd that 32 out of 55 subjecfs benefited by the

criterion of a 50% reduction;

vii
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I. INTRODUCTION
. .
"A wise man ought to realfze that health is his most
‘valuable possessloﬁvand learn how to treat his own
Il11nesses by his own judgement." Hippocrates f
: ' ’ |

Migraine headaq\f is a common disorder whléh man has
~tolerated for centuries in the absence of any highly ‘
'effect1ve medicinal treatment (Schiller, 1975). Within thé
past decade there has been a vigorous intere#t in'the
treatment of migraines via Eiofeedbac§ learning. The
catalyst for this interest appears to have been the i
observation made by Sargent, Green, ,and Walters (1972) where
in the course of tra1n1ng one female subJect with
electroencephalograph (EEG), electromyograph (EMG), and hand
-temperature biofeedback, the subject reported a spontaneous
recovery from a migraine headache:

Numerous published reports suggest that various N
combinations of EMG muscle relaxation, autogenic training,
Jacobsonian rélgxatfon, and hand-warming biofeedback are
effective in the reduction of mggraine episodes. To date the
critical‘komponents of the various treatment packages have
not been identified. Furtﬁermdre. there has been no'rgborted
énalysis of the efficacy of matching pafticular forms‘of
biofeedback with the particular patterns of psycho- .
physiological reactivity that different individuals display.
-Djfferent psychophyéiologica] reactions to stress among

."s



migrainous individuals may be an important source of
variability with respect to the success or failure of any
one form of biofeedback learning in alleviating the

headaches.

A. Overview ~

Eaph of fhe three treatment procedures used in the
pres%nt study involved biofeedback training in order to
lteac‘ the sLbjects how to recognize physiological cues of
-stress and felaxation, and how to relax more effectivqu
than they were'already able to do. "Biofeedback refers to
any téchnique whwch uses 1nstrumentat1on to give a person
_1mmed1§te and COntinu1ng signals on change in a bodily
function that he\is not usually conscious of (Sullivan,
1975, p. 38)." THrough regular practice 6f the relaxation
skills being taught, it Qas hoped.that subjects would be
able fo reduce the\frequency of physiological stress and
thereby reduce the \frequency of migraine headaches wh1ch are
, bel1eved to be stre¥s induced (Henryk Gutt & Rees, 1972;
Kundrow, 1978). !

This study incorporated a three (tfeatments) by two
.;(groups) repeated,measures across treatment phases format.
On the basis of phys{plogica] reactivity to the stress of
per forming a mental a;ithmetic‘task, 60 migraine suffererg
were divided into one 'of two groups: (a) EMG React ive-
relatively high EMG reactivity with relatively low

"'temperature reactiVity; and (b) Temperature React ive-



~

relatively high te@ééétune reactivity ‘(hands cool) with
relatively low EMG reactivity. Subjeéts from each.group were
then randomly asé}éﬁéd among threé‘treatmeét groups: (a) EMG
biofeedback, (b) hand temperature biofeedbaék._gnd (c) EMG
and hand températurqaqutgééﬁaék comb;hed.lln this manner
the effectiveness of the three tQpeS of bjofeedback training
was compared and the efficacy of matching particular forms
of biofeedback with particular forhs of psychophysiological,
reactivity was analyzed. ‘

A second analysis of the headache data was also
conducted in which subjects were reclassified as EpG or
temperature responsive according to rétes of recovery from
stress rather than the amounts of physiologicalvchange from
prestress levels. In this ﬁanner the e%fiqacy of matching
particular forms of biofeedback with differential ﬁattefns
of psychophysiological'reéovery was anélysed. N

All subjécts were instructed to monitbr headaéhe
intensity and duration daily for one month prior to
treafment,'dyring oné month of treatment,’and~overha
follow-up period of” one year. Treatment seésions were
conducted twice weekly with each subject over a four week
pefidd. In addition a two-month biofeedback follow-up
session was conducted to assess thé durability of
physiological controf. This follow-up was also used as a
bboster session in which subjects weﬁe given an opportunity
to practice what they had learned during treatment. Hand

temperature and EMG levels were monitored in all subjects



throughout treatment.
‘Purpose ‘

The ma jor hypothesis béing tested‘in this study was.
that migraine patients who demonstrate differential
psychophyswological stress react1v1ty in terms of EMG and
hand temperature, would benefit differentially from EMG and
temperature pidfeedback treatments. More specifically it was
hypothé:ized that gubjects who“demonstrate retatively more
muscle tension than hand cooling to stress would achieve
more headache reduetien through EMG biofeedback, which
monitors this sensitive system, than tnroudh temperature
biofeedback. Conversely it was hypothesized that subjects
who demonstrate relatively more hand cooling than muscle
tensing when stressed, uouid achieve more headache reduction
through hand temperature biofeedpack.

Migraine headache is generaliy considered to be a
cerebral-vascular phenomenon (Dalessio, 1972). However, the
~implicated vaspmotor changes that occur with stress are part
of a more general physiolodical\s;rgss'response that
includes additional cdmponents of'the autenomic nervous‘

4

system as well as the skeletal muscular system. Research
evidence indicates that various forms of re]axatjondtrainingy
wiii reduce migraines (Blanchard & Epstein, 1876; Lake, '
Rainey &~Papsdorf 1979). Given the fact that 1diosyncratic
profiles of psychophysioldgical stress are found among -

' different individuals the author was led to hypothe51ze that

each form of biofeedback a551sted relayation, EMG and ,



temperature, would prove ﬁore'beneficial to some persons
than to others. | »

The three (tréatmentsﬂ by two (groups) repeated
measures design used in the phesent'study addressed the
question of*wﬁether or not subjects learned to reduce
migraines more:éffectively. when their treatment format
matched their dominant form of physiological reactivity,
without the need of a specific control group. Although all
sdﬁjeg;s‘received treatment for migrqines'it w;s o
hypothesized thatrsome sub jects would obtain more effectiyé
results than othe;s. The combined EMG and hand-W§<ming

biofeedback group served as a double check on the

reactive‘gpbjects received training relevant to their more
stress sensftfve physiological system. Hence the design al o
tested the.efficacy of usjng a combined EMG and temperature
_biofgedback‘approach versus déing EMG or temperature

training alone. i



I1. REVIEW OF THE LITERATURE

A. Therapeutic Intent

In the general fields of medical and psychological
health, resea;chers are frequently called upon to evaluate
the effectfveness of particular treatment regimes used for
pariicuﬁar health, disorders. Clinical treatment |
.investigations in medfcine énd psychology must always deal
with the fact that some subset of patients will likely
demonstratela significant therépeutic fesponse in any
clinical study having therapeutic intent, regabdlqss of the
treatment which was empioyed. Hence the regearchegfmqst
demonsthate tpat an obéerved clinical improvement "goes
beyond" that which is produced by theraseUtic intent alone.
If this is accomplished then it fdrther behooves the |
researcher to demonstrate "how" the treatment works to
produce the observed effects. ;

In}recent years a new approach to health has gained
interest in North Americé.uThe approach is refeared to as
Behavioural medicine and it amounts to an‘increaéed
awareness of important'psychological va;iables in the
treatment of disorders trad1t1onally recognIZed as the
domain of medicine. Acc9rd1ng to Schwartz and Weiss (1978)
“behavioural medicine is the interdisciplinary field
concerned with the developmeﬁtfand.integcation of
behavioural and biomédical science_Knowlédge and\techniques'

relevant to health and illness and the application of this



Knowledge and these techniques in prevention, diagnosis.
treatment and rehabilitation.” It has come to be realized
that the pat1ent s beliefs, attitudes, behav10urs and |
general life style play a role in any recovery-from-illness:
process. Medicinal treatment effects which medicine has been
unable to explain in terms,of biochemical action have always
been labelled and ;helved as "placebo" effects. Now,
however, psychologists and physicians are demonstrating a
desire to harness the placebo and to discover its mechanics
so that its benefits may be optimized.

As yet the mechanism for the placebo is far from being

{understoodu A concensus does exist that the placebo

~.

represents the brain’s capacity to foster beneficial

physiological changes in the body to promote healing. It is

not surprising then that many psychO]ogists and physicians
within the behavioural medicine area- have begun to use
biofeedback approaches to treating illness. The use of 
Siofeedback ipvolves teaching a patient to make
physiological changes in his body in order to promote

healing. Biofeedback applications for a number of medical:

- disorders have met with considerable success. However, a new

dilemma has been créatéaz Biofeedback treatments, like drug
treatments may be subject to positive outcome effects which
are not spec1f1cally rehpi!‘!ﬁo the phys1olog1cal changes
aimed at by the b1ofeedﬁlck'ﬁreatment

The likelihood of nons o f1c treatment effects

N

__makes it necessary for the

3 i ] [ ]
occurring in biofeedbdck resea
| 'S
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researcher to be wary of the possibjlity of falsely
attributing positive outcomes to therapeutic procedures per
se. This section on Therapeutic Intént is included at the
outset of the literature review in order to put biofeedback
treatment effects into perspective with respect to
nonspecific treatment effects which have been found in
biofeedbhack research ang é]sewhere. In the next few pagés a
brief ermview of tH; literature on placebo effects found in
drug therapy will be presented. Next the literature on
nonspecific’treétment factors in the area of clidfqa]
biofeedback will be discussed. Lastly, a condi t {oned
response model of nonspecific treatment effects will be
considered.

Placebo Effects

In medicine npnspedifip treatmenf factors are referred
to as the “placebof; A psychiatric dictionary (Hirsie &
Campbell, 1960) defines placebo as "any medicétion
(treatment) used to alleviate symptomsf not by reasons of
specific pharmac;logic action, but Solely by reinforcing/the
Apatiént’s favorable expectancies from treétment.“ Patent
medicine in North America was fouﬁded on the placebo effect
when in 1796 Samuel Lee Jr. of Windham, Connecticut patented
the fiFiy Amer ican medicine called Bilious Pills (Koenig,
1974). Lee's Biliou;'Pills were élaimed to be.a remedy for
yéllow fever, jaundicé, dysen;ery{-&ropsy, worms, femalg'
, cqulaints and biliousness. Despite the fact that these"

pills were pharmacologically ineffective except as a

@ >~



purgative agent, millions were'sold. In the late 19th
century druggists in Germany began to separate chemically
active medicinal agents from chemically inert ones. .Since
then dbug compahies have sustained a'multi—mi}lion dollar
industry convincing people to take medicines that contain
such chemically active ingredients in order to relieve every
type of pain or djscomforf imaginable; Whether people
generally get relief through the pharmacological action of
their medicine is a moot point; that they believe they will
get some relief is unquestionable. '

Various explanations exisf for how the placebo effect
works. Perhaps the most common rationale is that a placebo
pill phanges‘a person’s reaction to a pain seﬁ;ation without
_{/actﬁélly alfering the sensétion. In other words the
biochemical or phygiologicai bases to the'pain-remain
unchanged while the person becomes cogaitive]y distracted or
somehow unattentive to the pain sensation. Such diminished
attention to the pain may lead the person to conclude that
the pain has reduced. Another explanation fpr the placebo
effect is that the‘suggestioﬁ that relief is imminent
subsequent to taking medication results in the person
becoming.léss physiologically aroused due to the cognitive
anticipation of relief. Physiological arousal as a -
manifestation of anxiety is implicated in the'eXperience Qf
pain (Melzack, 1973). Attention, arousal and suggestion are
considqred to be important factors in the manifesgéffon of

pain. Each of these elements are high]y'ihfluenced by thé

3
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cognigjvé domain.

The extent to which nonspecific or "ﬁﬁacebo" factors
can operate in treatment might be descr{bed as awesome. The
proportion of patients in various studies who obtain |
drug-piacebo relief to about one half of the original
intensity of'Severe clinical pain is remarkably constant -
about one-third {Fields, 1978; Wickramasekera;‘1980).
Shapiro’s (1964)'review of the placebo literature documents
fhe potential og such effects in virtually every therapeut%é
area including "qrganic”illnesses and incurable
malignancies." Franks (1961) examined the afea of
psychotherapy with respect to suggestiqn and remarked that
such effects were not even limited to bringihg about dedth
as evidenced by tﬁe practicqeof voodoo. |

The review of the placebo literature by Wickrémesekera
(1986) ied him to formulate the following conclusions:

(1) A subsét of patients show a significant
therapeutic response to "inert" or "placebo"
substances, :procedures, and gbjects in any clinical

~ study. |
(2) No reliable procedure exists to date to identify
in advance the aSove subset of patients. B
(3) The same subset may not-reliably respond. to
placebo. , w |
(4) Any object or procédure offered with therapeutic
intent can under the "right" conditions generate

.placeboveffects.
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(5) The mechanism of the effect is unknown and all
. the "right" conditions are unclear (Wipkrame§eker5.
*1980; pg. 5). "
Wickramasekera (1980) surmised that the placébo effect is a
r;al effect .that cliniciaﬁs have regarded aS a nuisance
because: “ ,
| (1) Its action is not logically related to the Known
etiology of the disease or condition.

(2) The mechanism of.its action is unknown.

(3) The effect is unreliable. : \

(4) The effect is not durable. -

(5) It is an effect that can occur in any

therapeutic situation (Wickramasekera, 1980; pPg. 5).

An experiment by Sternback f1964) on the physiological
spec1f1c1ty of the pTacebo phenomenon is partlcularly
relevant to nonspec1f1c effects in medical treatments He .

. gave identical pills to three sets of subjects but varied
the 1nstructaons about the effects that the pills would
produce. Unknown to the subjects each pill consisted of a
piastic-coated magnet which coﬁld be USe&ntowmonitor
gastréintestinal aqtivity. The’insthuctions for one group
was that the pill Qou]d'relax the stomach; for another group
he stated*that the pill was a stimulant to the stomach: for
the third group he stated that the pill was a placebo and

~ would have nd effect. The resulié of the experiment showed
that stomach motility varied\jn fe]atjoﬁ to the instructions

diven for most of the subjects in the study.
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Nonspecific Treatment Factors In Biofeedbaék Therapy

In psychology, as in medicine, it is widely appreciated
that any successful therapeutic outcome obtained with a
patieht will to some extent be due to variables which'are
additional~to those actually specified in the rationale for
the treatment being used. In clinical research, control
groups are frequently employed in order to ascertain the
extent to which therapeutic outcome from a particular
treatment variable goes beyond results obtained without this
éomponent variable being included in the treatment. An
obvious shortcoming of outcome analysis using control groups
is that while a particular t;'eatment component may be shown
to be important, one can only hypothesize or speculate about
how this component operates to be effective. The operation
of the processes responsiblé for change require a sebaraté
analysis. It must be shown that specific therapeutic
components actively operate and contribute to final
bg‘aviour changes (outcomes) which are obtained. Without
such an ana]ysis it is always poséible that a particular -
treatmeht variable is effective for reasons completely
unrelated to the researchsﬁ s logic for including the
variable in the treatment

Kazdin (1979) has defined nogspecificAtrgatment factors
as unspec{fied}variables included in treatment that are not
unique to the technique under investigation. Such factors
ébntrﬁbute to change in an uncontrollgd manner and they mi{

extend themselves across various treatment techniques.
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Examples of nonspecific factors may bé tréatment credibility
and expectancy for improvement whicﬁ various treatment
procedbres might enhance (Kazdin, 1979). It behooves the
researcher to try ‘to control for such factors as expectancy
and credibility. However, more research is needed in order
to identify additiongl factors which may influence outcome.
Wickramasekera (1980) points out that the effects are termed -
“nonspecific" because we do not know about their parameters
and thus we are unable to manipulate such effects
systematically. K )
Stroebel (Stroebel & Glueck, 1973) has coined fhe term
“ultimate placebo” to dgscribe biofeedbacKk procedures as a
means by which the patient himself and the placebo effect
are put in a position of importance in suppressing illness;
bel is himself a physician, and he uses the term
plaCebo here in a more déneral sense than the dictionary
definition of placebo which was presented earlier. What he
-means is that in bi.ofeedback the patients are not given a
cure, rather, they are given a technique. They are
responsible to practice this technique. Biofeedback may get
its potency for changes in health by helping the patient .
experiment with an-%mproved pace of living, patterns of
thinking, body processes, behavioural habits and perceptual
style. In this sense biofeedback indirectly enables the
patients to decrease their susceptibility to illness by
altering these dimeneions of mind/body sfress. Active

effects of biofeedback control may be proportionately less

~
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1mportant to “improved health than 1nd1v1dualized lifestyle
dhanges * fdstered throudh the biofeedback self-responsibility
treatment philosophy (Stroggel & Glueck, 1973).

Andra51R and Holr%{d (1980) conducted a controlled
study to test spec1fic and nonspecific effects in the
treetment of_tehsion hed@achss\yia-biofeedback. Sub jects
were‘assigned to one of xﬁ#@é treetments designed to produce
" eithen decreased.-stable,'or increased frontal EMG levels.
However}qa]l treatment subjecfs;were instructed that they
were learning’to reduce.frontallmuscle tension. A fourth d
group was also included who recorded headaches but did not
receive any form of treatment.\Results of this study
indicated that the three'biofeedback procedures produced
’similar‘decreaees‘%n headache at both posttreathent and six
week follow-up assessments. EMG data indicated that frontal
muscle tension levels varied as intended in the design. The
;uthors interpreted their. results to suggest that actual
learned reductions of frontal EMG actiVity may have ptayed
only a minor role in the biofeedback treatment of tensioﬁ
headaches, while nonspecific factors associated with
biefeedback may have accounted for a significant propertion
of the obtained ouicomes. \ A

In the Andrasik and Holroyd (1980) study a®number of
basic treatment elements were standerdized among treatments.
wbich‘could cdnceivably contribute to treatment.effects in
many biofeedback treatment studies of headache. The

variables included (a) headache monitoring, (b) a muscle
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contractjon explanation of headache, (c) a treatment

rationale stfessing the application of biofeedback, (d)
specific suggestions and demands for improvemen?, (e) verbal
reinforcement for.improvement in biofeedback control and |
headache intensity and, (f) progressively shéped feedback to
ensure success®at learhing the biofeedback task. These
elements taken together may have enhanceﬁ the treatment
variables of credibility and'expectancy for impfovement as
digcussed by Kazdin (1979). However, Andrasik aha Holroyd
(1980), Holroyd (1979), and Holroyd and Andrasik (1978)"have
argued that positive biofeedback effects may result largely
through changes in persén-ehvironment interac?ions which are
fostered by bidfeédback treatment procedures. Biofeedback
treatment procedures may be effective by teaching subjects
to monitor the imsidious onset of headaéhe symptoms and
influehcing them to engage in:-cognitive and behavioural -
coping strategies fhét help to suppress headache _
occurrences. Perhaps treatment chpdibility'and expectancy
for' improvement play a role in motivafing subjébts to engage
in such cop?ng responses. Furthermore, it seems likely that
bicfeedback traih}ng might help subjects recognize stress in
their body whether or not they are able to achieve direct
physiological control of the system being mqnitored.!Desired
physiological changes subsequent to becoming aware of.
somatic stress can be obtained through coping behav1ours
such as leav1ng/a stressful situation or lay1ng down for a

rest. -

/
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The Conditioned Respénse Model of Nonspecific Treatment
Effects B |

| A novel approach to understanding the placebo effect
has recently been proposed by Wickramasekera (1880). This
aﬁthbé has pbstulated a conditioned response model in which
classical ahd instrumental learning paradigms are used to
explain how néug:al stimuli can acquire the ability to |
produce placebo effects through association with active
ingredients. According to ghe'model the neutral stimuli may
bé-p]aces, objects, procedures or persons; active
ingrediénts may include powerful drug effects or specific
treatment effects in psychotherapy. Wickramasekera predicts
from his model that therapists who roﬁtinely émploy‘active
ingredients will get stronger placebo effects than
therapists Who'routinely use "inert" ingredients. Hence,
placebo effects which are conditioned responses will consist
of anticipatory fractional components of the unconditioned
; response that the active ingredients produce. Furthermore,
the continued e*istence of placebo effects depends on the
‘continued existence énd pairing of the active ingredients
with the conditioned stimuli.

L In Wickramasekera’s model credibility as an influential
.force on outcome is explained in terms of attention and
arousal. Socially learned cues for credibility serve as
‘discriminétive stimuli to optim%ze attention and arousal
conditions for learning. According to Wickramasekera (1980)
the dimensions of credibility stimuli might inelude such

-
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factors as:

'a) Professional title of the therapist (é.gn
psychologist, doctor); |

b) the impressiveness of the therapeutic setting
(e.q., offiee, laboratory);- )

c)the impressiveness of the placebo per se (e.g.,
sjze of pill, dials on instrumentation):

‘,‘?é the credibility of the procedural ritual (e.g.,
injection, repeating mantra, wafchiﬁa“bjofeedback ‘
signal) and; ~
e) positive aspects of the therapeutic relationship
(e.g., unconditiénal positive regafd. sincerity).

The discussion of placebo and nonspecific treatment
effects which has béen presented makes it clear that any
research involving therapeutic intent must control for the
possibiliﬁy that posﬁtive outcomes méy occur which are

unrelated to the treatment procedures pér se.

N

Migraine headache is common ly describéd as recurrent

B. Stress and the Migraine

| episodeé of throbbing head pain, usually unilateral in
" onset. In the migraine headache syndrome the head pain is

frequently associated with irritabjlity and nausea, as well

as less common symptoms which inélbde photophobia, vomiting,
. 4 (,l

constipation, amd diarrhea (Dalessfs, 1972).
Three epidemological surveys that have beén conducted

by Waters and 0’ Connor (1975) found that migraine occurred



in 15 to 20 percent of the men sahpled and in 23 to 29
,;percent of the women. According to Delessio {1972),
.variability‘in peréodicity is a characferistic feature of
the syndrome. Apbarently attacks may range from a few times
per week to thhee or four migraines in'a lifetime. Erratic
patterns in seme patients consist of frequent attacks for
about a week every three or four months during twenty years
or more. St1l1 other pat1ents have m1gra1nes once or twice a

 week foy a per10d of less than a year and then they are free

of attacks for several years in a row before they return.

The sites of the migraine headache are var1able both
within and among patients. Patients have 1ndlcated pain in
the temporal, supra-orbital, frontal, retrobulbar, parietal,
ostauriculaf. and occipital regions. It is common for ‘
unilateral pain to vary from side to side in successive
attacks. Furthermore, it is often the case that unilateral
headaches become generelized'during an attack %Dalessio.
1972). v

' M"i'gréine headaches have been classified into}),fi‘l’;"'\ajoh
categories: (a) classic, (b) common, (c) clusgeﬁl (d)
hemiplegic and ophthaTmcblegic, and (e) lower half (Ad Hoc
Committee on the Classification of Headache, 1962). Two of
these categories - classic and common, are releVant to the
present study. In classic migraine the headache is preceded
by prodromal symptoms cons1st1ng of we]lldef1ned visual
disturbances and sometimes other sensory or\wotor

disturbances. Common migraine differs from the classic
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migraine primarily because of thé absence of prodromal'
§ymptoms and the fact that the pain is less often
unilateral. Variables such as menstruation, occupation, and
environment often appear related to the onset of this form
ofxmigraine (Dalessio, 1972). Classic and common migraines
are often accompanied by a muscle contraction type of head
pain. Such;behd pain occuring in the absence of migraine is
referred to as tension headache.

The senso#y phenqmena of classié headaches. are believed

to be due to intracranial vasoconstriction. The headache, on

" the¢ other hand, is thought to result from dilation of the
tracranial arteries and fntracranial arteries (Adams,
‘Feuerﬁjein & Fowler, 1980). According to the theory put
forth by Dalessio (1972); cranial vasodilation may be an
organismic reaction to the vasoconstriction in\which the
body attémpt#uto restére circu]atory homéostaéis in the
cranium. Vaséﬁlar distention in combfnation with a sterile
iﬁflammation broUght about by the release of vasoactive |
substances at the site of the artery are the probable causes
of the migraine paih which is felt (Dalessio 1978).
Psychosomatic medicine has implicated stress .as a
factor in the pathological dysfunction underly1ng migraine.
For example, Henryk-Gutt and Rees (1972) presented data
.-where over one-half of 120 migraine attacks recorded. during
a two month per1od of observat1on were related in t1me to a.

stressful event. In addltlon the authors found that .in

~approximately one-half of the 100 adults sampled with
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migraine, the first incidence of this pain occurred in a
period of emotional stress.

The nbtion thag anxjety or stréss may be important
factors in the occurrence of migraine is not without a
biéchemical Eationale regarding the mechahisms involved..
Stress has been found to result in'inéreases in the amount
of epinephrine‘circdlating in the blood. It has been
suggested that increased epinephrine, in turn, brings about
heightened platelet aggregation (ﬁrdlie, Glew, & Schwartz,
1966; Langley, 1871). Recently hyperaggregability of
platelets in migraineufs has been implicated in the release
of serotonin which is a vasoactive substance (Dalessio,
1978; Deshmukh & Meyer, 1977) It has been suggested that a
release of serotonin results in the vasoconstriction of
large cranial arteries associated w1th the premigraine ]
prodrome. With the subsequent depletion of the serotonin
level the normal tonus of the arteries is lost énd péssive
d1stent1;n of the arterial walls takes place (Adams et al.
1980). Migraine pa1n is assoc1ated with a fall in serotonin
plasﬁa,levels in over 85 percent of patients (Anthony &
Lance, 1975). There is also a reduced pain threshold in the
receptors of the arterial walls due to the permeation of a
subétance called plasmakinin which is synthesized in
conjunction with serotonin (Fanchamps, 1974).

He1ghtened arousal pr1or to the m1gra1ne sequence would

be expected from the- above analysis . Dalessio (1972)

observed that the evening before a migraine headache is
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often~chéracterized by excessive talkativeness and high
spirits, unwil]ingnes; to retire, and increased appetite for ‘
food. |
The theory that migraine pain may follow a period of
strgss and is felt as blooa vessels dilate from the activity
.of vasoactive suQStances, suggests that the reduction of
stress shduld reduce or perhaps eliminate the migraine
attacks; As used heré stress may rerr to fhe environmental
situations which produce sympathetic' arousal in an .
inaividual, it may refer to fhe perceptions and cognitions
by. which the individual interprets the environment as being
threaféhing, and stress might also be regarded as the
psychophysiological reactivity of the individual to the
environmental and cognitive events that have occurred.

‘The physiological mechanism thus far described accounts
for reduced migraine.via reduced stress at the precipitation
or vasocénstriction stége of the Sequence. However, this
mechanism does not account for the alléviation of.migr;ine
once the pain has begun to occur. One would infer that
'bioféedback assisted hand warming, for example,\aI this
point would only augment the vasodilation which is‘aqtually
causing the péin. Yét. in some instances hand warming has
~been shown to be useful in aborting a headache after its
onset (Sargent, Green & Walters, 1972; 1973). Sicuteri
(1972) has offered one plausible explanatjon for this effect
with the proposal that the hand warTing procedure may

influence the lowered pain'threshold'as well as the
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humorally mediated inflammation of the vessel wall. Recent
evidence of the efficacy of relaxation in producing greater
pain toleraﬁce (Hackett & Hqran, 1980) lends support to
Sicuteri’s hypothesjs.'

| 'In addition to biochemical aspects of stress however,
one must bear in mind the'effects of the autonomic nervous
systeh when stressed. Activation of the.sympathetic branch
of the autonomic nervous system by a stressor ‘results in
pupil dilation, inhibition Sf saliQation, secretion of
sweat, constriction of blood vessels in tﬁe periphery of the
body (causing cold hands and feet), dilation of_bloed
vessels in the muscles, incneased heart rate, increased

- : ‘

blood pressure, and inhibition of digestive processes
(Grings and Dawson, 1978). Several of these factors onld

aggravate the amount of pain produced when cranial arteries

dilate from depletion of serotonin in the blood.

C. femperature Tratning Biofeedback
Biofeedback of the moment-to-moment changes in hand

temperature is a fregently utilized procedure for the
treatment of m1gra1ne headache. Typ1cally visual or aud1tory
‘feedback indicating absolute temperature or temperature
changes at the surface of the middle finger is provided. to

. the subject who - is instructed to relax and warm his or her
hands. Temperature heasured in this manner is directly

'related to the amount of blood flow in the f1nger (Surw1t

) Shap1ro & FETH\\<?76). As the biofeedback trainee relaxes
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digit temperature increases to a maximum usually of about 96
degrees fahrenheit. Stress, on the other.hand, results in a
shunting of blood away from the extremities to the large
muscles of the body.AThis has been characterized as a
component of the "fight" or "flight" mechaniem by which an
organism prepares itself for vigorous physical activity.

‘The use of temperature training biofeedback in the
treatment of migraine headachee was first repohted,by
Sargent, Green, and Wa]ters (1872, 1973) and Sargent,
Walters, and Green (1973). The authors conceived of the idea
to teach patients to warm their hande for the reduction of
migraines after one of their subjects who was attempting to
increase blood flow in the hands via EEG and EMG biofeedback
mentioned spontaneous recovery from a migraine headache The
d1sappearance of the headache co1nc1ded with an abrupt 10
degree fahrenheit rise in differential hand and forehead
temperature. _

Almost a decade later there is as yet a controversy
regarding the physiological mechanisms underlying
biofeedback treatment effects for migraine. As was noted
. above, the migraine headache has been described as vascuI;?
pa1n caused by the exaggerated vasod11at10n of the
extracrahial arteries. Excessive vasodilation app;rently '
occurs subsequedt to stress induced vasoconstriction Thus
‘the migraine typically occurs some time after the stressful’
period. The logic for tra1n1ng in hand warmlng/Is based on

the propositions that subJects who can voluntarlly-warm
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their hands as part of a general relaxation ré%ponse will be
~able to do so when they become stressed, or, will be able to
do so instead of becomind stressed. In'behavioural terms
Acon hands become .a cue for stress and the need to praetice
relaxation. *

| It is important to note that the vasomotor actiQity of
the blood supply network in the hands and the head may ggt
operate in ‘unison during a mlgra1ne "Serotonin has %\‘ n
d1fferent1a1 effects with respect to dilation and ®
constriction depending upon the quantity of the substance,
preexisting neurogenic’tone, area offthe body, and size of
the blood vessel. Generally serotonin serves to constrict
large arteries and'veins. and dilate smaller vessels such as
arterioles and capillaries (Anthony & Lance, 1975). |

Price and Tursky (1876) have demonstrated high positive
correlations between digital and extracranial blood volume
changes for norma | subjects as well as for migraine
sufferers during nonmigraine periods. Whether or not such
correlations exist while persons arevsuffering from migraine
headaches is undetermined.

Price (1979) has concluded that research in the
treatment of migraine 6} biofeedback is as yet equivocal.
Although there are numerous studies which have reported a
. therapeutic benefit, methodological weaknesses in the
research prohibit any clear cut confirmatione. No controlled

group outcome studies have been reported that show the

super1or1ty of digit temperature biofeedback over other
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biofeedback procedures such as EMG training (Lake et al.,
1979).The.possibility exists that biofeedback per se plays a
négligible role in this effect and that actually relaxation
is the active ingredient in producing peripheral
vasodilation (Price & Tursky, 1976).

Several studies have been published which at{eéi to the
efficacy of the treatment of migraine via biofeedback-
~ assisted hand warming. These stﬁdies_may be cafegofized
under the headings of (é) anecdotal case reports, (b)
systematic case studi?s, and (c) céatrolled group outcome
" studies. ' - |
Anecdotal Case Reports

The earliest publications of temperature biofeedback -
for migraines came out of the Menninger Clinic in the early
J870"s (Sargent, Green, & Walters, 1972, 1973; Sargent, -
Walters, & Green, 1973). In these reports a treatment
procedure was described in Which a combination of autogenic
;raining; passive relaxation;\and biofeedback of the
difference in temperature between hand and forehead was
employed. Patients were trained to raise their hand
temperature relative‘tq the temperature of their foréhead.
The investigators’ claim for clinical improvement of many of
 _the patients studied was influential in prompting furthef«
research in‘tﬁe aréa. These studies themse1ves‘lacked
adequate-baseline data of headache inéensity and stat%stica]

analyses of treatment effects were not conducted.

~



26

Turin (1975) treated seven migraine patiegts with hand
warming alone in the absence of autogenic training. Headache
improvement wasTrepobted for all seven patients but good
‘headache frequéncy data was not collected. Other similar
reports suggesting fhe efficacy of digit.teﬁberétuée
biofeedback based on clinical trials w%thout systematic
recording of headache activity under both baseline and
posttreatment conditions are those of Adler and Adler
(1976), Kentsmith, Stfider, Copenhaver, and Jacques (1976),
Mitch, McGrady, and Iannone (1976), Peper (1973), and
Weinstock (1972).
Systemat ic Case Studies

Wickramasekera (1973) used the differential (digit to
head) temperature biofeedback procedure to successfully,
treat two patients with migraine. Headache activity was
systematically recorded under both baseline and
post-treatment conditions for temperature,tréining. Frontal
EMG biofeedback had initially failed to alleviate migr;ines
in these individuals who had suffered with their headaches
for more than 10 years. Medication and psychothergpy had
also been tried in their past histories. kemarkably,
temperature biofeedback proved effective wifhin four
sessions with the feedback being conducted on a once a week
basis. In this time both patients learned to increase hand
temperature four to five degrees. For one subject headaches
were essentially absent at the end of three months while in

the other quite low levels were maintained. Analgesic

'



¢ 27
medicat ion was markedly reduced for both paﬁients. An
additional noteworthy aspect of this study is the fact that
autosgnic relaxation was not emploYed as a traihing strategy
for temperature biofeedback.

Johnson and Turin (1975; Turin & Johnson, 1976) used an
A-B-C design to measure the effects of bidirectional control
over temperature in the hand only. Their work with three
subjects indicated that frequency and duration of headaches
agtually iﬁcreased over baseline levels during the hand
cooling phase. Subsequent training in increasing digit
temperature reduced the patients’ migraines. Again here
. autogenic training was not emp]oyed in digit warming.

Research by Medina. Diamond, and franklin (1976)
obtained successful results in the reduction of migraine
using a combination of frontal EMG biofeedback and digit
temperature biofeedback. In this study 13 patients suffered'
from migraine and 14 patients had a combined migraine and ’
muscle contraction symtomatology.’Of those suffering from _
migraine alone 64 percent were reported improved whvle 30
percent of the mixed headache group were helped
Controlled Group Outcome Studies

Andreychuk and SKriver (1975) reported a study in wh1ch
feedback for hand temperature, combined with autogenic
relaxation instructions proved to be no more .effective than
EEG alpha production combined with relaxation instructions,
nor an autohypnosis treatment package which included -

instructions for relaxation. A1l patients were said'tb have
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improved aLthough insufficient informatioh was provided
regarding the criteria for improvement Furthermore no
follow up data were reported An 1nterest1ng aspect of this
study was that subjects wezé pretested for hypnotic
susceptibility and it was reported that highly susceptible
subjects improved more than low susceptible subjects.

One ‘€tudy by Mullinex, Norton, Hack, and Fishman (1978t
compared the effects of false feedback for hand temperature
to that of veridica] feedback. The results were that the »
majority'of‘patients treated in each oroup showed
improvements in migraine headache and there was no
relationship between success in leafning to raise skin
temperature and‘a decrease in headache symptomatology.

Blanchard, Theobold, Williamson, Silver, and Brown
(1878) compared two migraine'treatment groups with a
no-treatment control..Oneatreatment consisted of feedback
for fingertip temperature‘combtned with autogenic training
while the other group.received Jacobsonian relaxation alone.
[ Both,treatment groups demonstrated greater improvements than
controls. In addition, the dacobsonian treatment group
1mproved more than the autogenic feedback group 1n1t1a11y,
but o s1gn1f1cant differences were found at a three)month =y
follow up. The majority of pat1ents in.the. two active
treatment groups were 1mproved In a one .year fo]lowlup
(Stlver Blanchard, W1111amson, Theobald, & Brown, 1979) it
was found that dains were maintained'with.no differential

effects evident between the’two treatment groupé.
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A recently published study of migraine treatment by
Lake et al. (1979) provided a comprehensive analysis of thef
biofeedback\response itself and its relation to migraine .
reduction. Treatment groups consisted of: (a) frontal EMG
biofeedback, (b) digit temperature biofeedback, and (c)
digit temperature biofeedback plus Rational Emotive Therapy
(RET). A waiting list control group that self-monitored
headache activity was also included. A reversal desfgn
within each treatment’ session was used to-assess the extent
of bidirectional control over the target physiologieal
response. Treatments consisted of eight to ten,\30 minute
sessions, scheduled twice per week. ReSUItsoindicated that
digit temperatnre feedback alone and in conjunction with RET
did not prove to be significantly more effective than
controls. All six of the EMG subjects reduced headache
activity to two-thirds or less of the baseline level in a
three month follow-up. However, only four of the digft
_temperature-biofeedback subjects imbroVed by the criterion
of 33 percent reduction and only two of .ten digit
temperature plus RET subJects SO 1mproved Statlst1cal
a;§1y51s 1nduﬁated only the EMG treatment to be superior to

self- mon1tor1ng
-

v Exper1mental #nalyses of bidirectional. cagtrol in

| b1ofeedback tra1n1ng indicated that d1g1t temperature
performance was not nﬁﬁ%ta1ned over time and was unrelated )
to 1mprovement in headache act1v1ty Evidence for

bidirectional control of the digit temperature re§ponse was
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found in only one third of the digit temperature sessions.
EMG subjects met a performance criterion for bidirectional
conffol_on 85 percent of the sessions and self-reports
indicated that EMG biofeedback performance was an easier

task to learn.

.

Lake et al. (18738) noted that the poor bidirectional
control results for digit temperature are consistent with
. findings reporfed in other well controlled group outcome
studies using both normal subjects and migraine patfents
(Packer & Selekman, Note 1; Price & Tursky, 1976; Surwit,
Shapiro, & Feld, 1976). Lake et al. have argued that
‘adeqUaté within.subjects experimental designs are necessary
to demonstrate response dohfrol beéause temperature rise
with or without feedback is common during baseline
conditigns. However , one might argue that practice in
'bidirectional control involves undesireable practice of a
stress response. Valgable time for practice in Felaxatiqn is
lost to this practice of coolihg.hands and tensing muscles. .
‘ Furthermore, nonfeedback conditions which exiSted during the
' pre-training baseiinehphase of each session deprives the
subject of potentiaﬁly valuable information while his or her
body is relaiing to the-deéree which'the subject can already
produce. 0( : N
The results of Lake's et al. (1979) research indicated
that temperature control is-not.réadily achieved.through
eight biweekly sessions of bidirectiqnal control trafning.

Fur thermore, when bidirectional control is achieved it does

4
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not necessarily mean that headaches will reduce by
nongontingent daily home practice of nonfeedback assisted
"relaxation” as was ‘applied. Perhaps a more thorough
approach would obtain better results by providing more
practice in biofeedback assisted hand warming as well as
further procedures for applying and generalizing the skills

learned.

D. Biofeedback, Relaxation and Response Stereotypy
The critical components of biofeedback treatment
procedures for the reduction of migraine have not as yet

been determined. Autogenic relaxation training is an

integral part of the migraine treatment packages used at the.

Mayo Clinic (Fahrion, 1978) and the Menninger Foundation
(Sargent, Green & Walters, 1972; 1973}, Autogenic training
itself is a method of psychosomatic self-regulation which is
used fé bring about the gradual acquisitiqn of autonomic'
control (Schultz & Luthe, 1969). This autonomic control is
developed through a.strategy of passive concéﬁtration by
whiph the individual progresses_towafd a state of'relaxafion
.whiT; maintaining a detached ‘attitude toward his actual
progress. As in hypnosis the person often focusés his
attention on visual, somatic and auditory imagery involving
such effects as hand warmth or muscle relaxation in order to
“induce these physiological changes. When biofeedback
training is Used in.combination with autogenic relaxation it

is seen as a facilitator of psychosomatic response control.
. o

.o
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At present the efficacy of biofeedback procedures alone
in fhe treatment of migraine is an]eab; Oﬁly‘one controlled
group outcome study.has been conducted where piofeedback in
th? absence of additional relaxation training was employed
(Lake et al., 1879). However, temperature training alone has

been effectively used with migraine sppjects in several case

 studies (Johnson & Turin, 1975; Turin, Note 2: Turin &

LS

déhnson, 1976; Wickra$asekera% 1973).

The two most common forms of biofeedback treatment for
headaches are electromyographic (EMG) and temperature
- training. Co sidération of the training format involved in
each of these [types of biofeedback indicates a great deal of
simiiarity to yjthe training format employed in autogenic

n each case the subject is‘instructed to sit

quietl& and assume an attitude of passive concentration. In
-order to gain:control of the bodily function being‘monitored
with bio;qedbébk the subject is told not to think about
muscle tension or body temperatufe bUt instead to direct his
or her attention to the feedback signal and to passively |
allow it to change in the desired direction (Hiebert, Note
3). Actively striving\}o hénd warm or décreaséhmuscle |
tension-frequently produces an opposite result to that
, desiredf(Karlins & Andrews, 1972; Libo & Fehmi, Note 4).
Autogeni; relaxation and biofeedback training also
appear to have aspects of decreased arousal in common. Inj

biofeedbaék learning however one might say that control err

a specific physiological-response is the primaby goal and
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general arousal reduction is a secondary outcome of the’
training procedure. For example Yates (1980 pg. 1) has
recently defined biofeedback as "the display of some aspect
of the physiological funct10n1ng of the individual’ w1th'the .
expectation that observation of the characteristics of the
display will enable the individual to attain increased
votuntary control over the physiological function being
\\ displayed." Alternatively, general decreased arousal is the
main goal: of autogenic training and subsequently particular
dégireable physiological changes are enhanced. Decreased 5
arousal may include lowered levels of muscle tenston, skin
condjfthnce. respiration rate, heart rete, and blood
pressure, as well as pupilary constriction and peripheral
vasod1lat1o>\\8udzynsk1 1873; Germana, 1974). The main
- difference betWeen any form of biofeedback 1earn1ng and
autogenic tra1n1ﬁg is in the specificity of physiological
control which is a?forded and monitored by the biofeedback
learning. In autogentoktratning'alone reduced levels of
arousal in particular ph&siological systems can only be
assumed. | |
EMG biofeedback training like autogenic training may be
viewed as an indirect means of produc1ng the parasympathetic
vasod11at1on that 1s sought 1n migraine treatment via
temperature biofeedback. With EMG biofeedback an attempt is
made to reduce muscle tension throughout the body. Reduced
muscle tension is bel1eved to promote a shift from

sympathetic to parasympathetic dom1nance in the autonomic
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nervous system (Ge]lhorn. 1967) .’

The relationship between skeletal musculature
functioning and the autonomic nervous system has been
delineated-by therwork of Gellhorn and Ktely (1972). These
authore distinguish between two sxstems termed ergotropic
and trophotroptp. The ergotropic system is responsible for
the syndrome of increased sympathetic discharges, elevated
le tone and cortical excitation.‘The(trophotropic.syetem
is responsi for increased parasympathetic discharges,
decreased skeletal\quscle tenston and reduced cortical
exeitation; According\to Gellhorn and Kiely’'s model the
interplay: between ergotropic and trophotrop1c systems may be
altered by two d1st1nct1y d1fferent operat1ons (a) through
direct stlmulatxon of ergotropic or trophotropic cerebral
centers such as the hypothalamus; (b) through tndtreet
alteration of the activity of these two systems. With regard
to the latter, reduced muscle tension results in reduced
afferent input impinging on the reticular formation and
hypothalamus. This in turn causes a decreased rate of
hypothalamic-cortical discharge and a dominance of the
trophotropic system through the mechanism of reciprocal
innervation. | ‘

On the ba51s of Gel]horn and K1ely s model one would
pred1ct ‘that increased parasympathgtic responding would be
enhanced by any form of muscle reléxat1on treatment such as

autogenic tra1n1ng, progressive relaxation, or EMG

biofeedback. A critical question is whether re]axation
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training will brovide sufficient parasympathetic éffects to
inhibit the mechanisms that produce the exaggerated‘
vasodilation which migraine sufferers are prone to
experience. Lance (19735 has shown that migraine patients,
even in periods of remfssion, have more variable and iarger
pulsations of‘the sUperficial temporal artery. For this
.reason’he has charactérized migraines in terms 6% vascular
instability. Tun1s and Wolff (1953) also found greater
variability in the temporal artery pulse of migraine ‘
subjects than normal. They demonstrated that the amplitude
of pulsations éf the temporal arteries increased at the
bnset of migraine heédaches. However, increased |
vasoconsfriction was found during the prg-head’che period

£

when scotomas were present.
Stoyvg {(1977) has written about vascutlar instability in
migraine patients as a form of response stereotypy that has N
become patho]ogfcal due to frequent triggering of the stress
response. He hypothegi:ed‘that frequent triggering of the
vascular response results in a loss of adequate homeostatic
'control_over vascular changes. Selby and Lancé (1960) have
. suggested that the variability of vasomotor.functionihg in
the cranial arteries of migréine patients may reflect more
of a general instability of the autonomic nervous system
than an fndependentdpathopHysiology in the central vasomotor
cohfro] system. Whether or not this is true it is known that
the autonomic nervous system does tend to respond as a whole

when stressed (Lacey, Bateman, & Van Lehn, 1953). This fact
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supports the inclusion.of general relaxation in biofeedback
training formats for migraine headache.

- In view of what has been said above about the indirect
alteration of the activity of ergotrdpic and trophotropic
systems it seems plausible that for some persons migraine
headaches méy be produced indirectly due to the effects of
high levels of muscle tension. In 6ther'words migraine
headaches may be caused by various patterns of stress
'respbnsiveness in the vasomotor and ske]etal musculature
systems. Hypothetiéally any pattern of stress may eventually
trigger the vascular mechanisms.wh{chflead to the migraine.
In this ligﬁt it is jnteresting'to note that chronic high
levels of tension in the muscles of the head\and neck are
common among migraine sufferers (ﬁozniakéPatewicz; 1976) .
Furthermore, Bakal and Kaganov (1977), have presented
evidencevthat migraine patients as a grbup display higher
frontal EMG activity than muscle contraction #eadache
patients and headache—fnee controls. Thesé authors concluded
that patients diagnosed with muscle contraction he;dache and
patients diagnosed with migraine appear to have a similar
physiologic predisposition for headaches. Their treatment
results also supported this notion of similar prédispoéition
as they found that frontal EMG biofeedback training was
equally effective for migraine and tension headache
subjects. Bakal and Kaganov (1877) also examined the pain
locations reported by migraine and muscle contraction

. headache patients and found considerable similérities
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between the two groups. The similarities led the authors to
question the Qtility of the diagnostic system recommended by
the Ad Hoc Committee on Classification of Headache.

The fact that there is variability in the stress
responsiveness of different individuals has led biofeedback
practioners to develop a technique for measuring a person’s
physiological stress profile (Stoyva, 1979). While
monitoring various modes of physiological activity (eg.
muscle tension, hand temperature)'the indiVidual is
subjected to mental stressors such as performing mental
arithmetic or imagining an upsetting event which the person
has experienced. In this‘manner idiosyncratic patterns of
stress are determined in terms of changes in thé various
levels of physiological activity. Stoyva (1979) described
the stress profile procedure whiéh he uses as consisting of
14 minutes of relaxation, six minutes of stress (subtracting
serial séven’'s) and six minutes of recovery, during which
the client attempts to relax after having performéd the
mental arithmetic. Variénts‘of this approach‘are described
by Fair (1979) and Stroebel (1978). A1l three of these
'authoré mention the use of the stress profile in the context
of treatment for anxiety. Typ1ca11y, a c11n1cal judgement is
made of stress proflle results and biofeedback 1s provided
in the physiological modality which the therapist feels to
be most "aberrant." The presenf‘author is unawaré of any
- reports where the stress profile has been used to make

treatment dec1s1ons in the context of m1gra1ne headache.
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To date, no clear cut, ouantifiable methods have been
described for interpreting a stress profile. Stoyya (1978)
mentions that some clients may show a favored physiological
| response, such as muscle tension, or cool hands in all three
phases of tne'streSs profile testing. Other clients
demonstrate usual levels of relaxation initially but then
become excessively aroused in one or more physfological
sysfems during the stresS'task; Still others indicate a
problem in failing to recover from increased arousal brought
on by the stress. _

The issue of physiological response stereotypy in .
m1gra1ne headache has been 1nvest1gated by Cohen, Rickles,
and McArthur (1978). The term stereotypy is used to denote a
.reproduc1ble pattern of physiological changes in an
individual’s reaction to a var1ety ‘of stressors (cf. Lagey &
~ Lacey, 1958; Roessler, Greenf1eld & Alexander 1964). Cohen
et al. hypothes1zed that migraine patients would exhibit a
more stereotypic physiological response profile aoross
various forms of stress than would a group of headache free
subjects. The stressors used 1nciuded or1ent1ng to#a tone,
time“estimatjon, reaction time and mental arithmetic. The
physiological measures taken were head and hand
temperatures, fronta} EMG, heart rate, skin conducfance
level, and digital pulse amthgude. Greater physiological
stereotyoy in‘migraine subjects Qas evidenced by a more
stable pattern_in the amounts of physiological activity

across the tasks than that shown by the control group.

~
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The concept of response stereotypy is important te the
rationale for treating migraines via biofeedback. If the
pattern of physiological reactivity varied considerably .
among different forms of psychological stress then
‘biofeedbackktcaining with any one physiological system would
only be expec(ed to have capricious effects on an
"individual’s physiological fuhctioning.

The area of physiological response patterning has been
reviewed by Hiebert (Note 5). This author cites considerable
support for the notion of response stereotypy as well as
several studies which have demonstrated evidence of response
specificity. Response specificity is the elicitation of‘a
particular responée pattern across individuals using a
specific stressor. Response-stéreotypy andjrespdnsé
specificity at first glance appear to contradict one
-another, buf as Hiebert (1980) has-pointed out it is
conceivable, that factors éuch as experiméntqg procedure,
physio]ogigai variab]es measured; and dataf;Halysis
procedures may determine whether a specific or a stereotypic
response is demonstrated.

Another important aspect of respohse\stereotypy is the
fact that stereotypy referjséo consistency in {he

» ph;siological reactivity of one individual. Stereotypy does
not mean that several persons WTll"display the same pattern
of physiological arousal. Rather it refers to the finding
that a person’s idiosyncratic reaction to stress is

enduring. For example, Lacey and LaCey (1962) found that



40

stereotypic reactivity endured throughout four years in
longitudinal follow-up.

This author has been unable to find any convincing
research that shows that migraine suffers as a group display
a common form of physiological reactivity to brief
presentations of stressors. Research.by Cohen et al. (1978{
demonstrated that migrainers and nonmigrainers exﬁibited .
similar averagé changes in head and hand temperatures across
.several psychological stressors;

Some studies have obtained differences between
migraines and nonmigraines in tonic reflex vasodilation of .
the hands to a heat stimulus (Appenzeller, 1969;°
Appenzeller, Davison & Marshall, 1é68; Downey & Frewin,
1872; Elliot, Frewin & Downey, 1973). However,.these results
were not obtained in the research.of French, Lassers and
Desai (1967).nor in the research of Hockaday, Macmillin and
Whitty (1967)..1In his review of the literature,pertaining to
generalized vasomotor dysfunction in migraine, Morley (1977)
concluded that éil the studies showing any differences in
tonic reflex vasodilation had serious hethodologica] flaws.
He argued that there is ﬁo~evidence.to date supporting the
notion of generalized abnormal vasomotor control among
migraine patients. ‘

Price and Tursky (1976) found the learning rates of
migraine sufferers to be mérkedly different from normal
subjects in a one-session attempt at training autonomic

&

relaxation (peripheral vasodilation). A number of training
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procedures in addition to temperature biofeedback were
compared and ig was found that normal subjects did learn to
increase digifel blood volume over time, whereas migraine
sufferers remained the same or decreased blood volume. The
authors interpret their results to suggest that the
autonomic system plays an important role in the deve lopment
of migraine. ‘

Hypothetically one might expect that patients®with some
pertieular somatic complaint such as migraine would be
parficularly susceptible to elevated stress-induced
activation of fthe physiological system associated with the
somatic problem. However such elevated stress-induced
act1vatlon ‘may not occur as a result of the brief
presentat1ons of stress typically used in the laboratory.
Indeed, - there have been no reports of migraine being
elicited subsequent to laboratory sé’ess testing. Possibly,
the sequence of cranial arterial vasoconstriction and
rebound vasod%iation that migraine sufferers demonstrate
requires prolonged or' excessive stressing of what are
otherwise normally funi.tioning stress reactive phy5101091ca1
systems. |

Equivocal eesults in the reduction of migraine among
various forms ef treatment such as EMG biofeedback,
temperature training biofeedback, and various forms of
relaxation training may be duefto the lack of consideration

for individual stress profiles. Hypothetically, positive

results which have been obtained by various treatments in

"



the past may have been due to the fact that the particular
treatment ‘modes used accidentally corresponded to the
psychophysiological systems that were most responsive for
some of the individuals included. A ‘more practical approach
may be to match treatment modes according to the reactvve
response systems wh1ch the patients display.

E. Summary » p

Psychophysiological stress has been implicated as a
factor in the.pathological dysfunction underlying migraine
headaches. Migraine pain is considered to be caused
primarily by excess1ve dilation of cranial arteries:
subsequent to a perlod of heightened .arousal or. stress.
However , ev1dence has been provided-thatfpatients diagnoseq iy
with migraine and patients diagnosed with ten;ipn hendacﬁeghggég
mhave asimilar physiologic bredisposition for_headaches in R
.terms of cranial musele tension.

Several forms of buofeedback therapy and relaxation
-tra1n1ng have proven effectlve in the treatment of the ¥
migraine and to date the comparisons among treatments are
equivocal. One might conclude that some forms of treatment
are more effective for some types of patient }t is Knewn
that u;tterns of phy51olog1cal stress ‘in thelﬁarious body
75systems Can d1ffer among 1nd1v1dua]s For th1s reason some .
clinicians worK1ng with pat1ents who .are anxious have
speculated: that brefeedback for any individual may be more
effective when the feedback modality matches the

3
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physfologicél system which is most reactive. This rationale
might also apply to migraine sufferers s1;ce it has not been
determ1ned that as a group they tend to become
physiologically stressed in any particular manner. Perhaps
treatment .for the migraine patient would bé more effectivé[
if patients were trained how to recognize tension and how té
relax, guided 5y biofeedback in the modality which for them

.

was most responsive.

F. Research Questions )
Thé preseht investigation was conducted to answer the

followfng questions: o . e
1. Is digit témperature biofeedback in combination wifh

EMG biofeedback more effective'in the management of migraine

than eithef’digit femperature biofeedback alone, or EMG

‘ biofeedback alone? ’

2. Do. EMG regcfiVe subjects in EMG treatment and

temperature reactive subjects in temperature treatment

' 7.'exper1ence a&reater reduction in migraines, than subjects

‘ 4
with relatlvely low EMG react1v1ty who are given.EMG

. treatment and ;ubjects with relatlvely low temperature
reactivity who are given temperature biofeedback treatment7
3. Are d1fferent1al biofeedback treatment effects more

apparent when subjects are grouped accordlng to cr1ter1a

’~. based on amount of phys1oiogica1 react1v1ty or when they are

\grouped accord1ng to durat1on of phys1olog1ca1 react1v1ty7
, .



4. What are some of the differential EMG and
temperature performance characteristics among the vafious

biofeedback and stress reactivity groupings of subjects?

44



111. METHOD

A. Subjects

Subjects were obtained through a press release issued

by the University Public Relations,Department to all media

in the Edmonton vicinity. From those who responded to the

~ advertisement 60 subjects were selected for inclusion in the

study according to criteria set from the considerations

discussed in Adams et al. (1980), and Blanchard et al.

(1979). There criteria were as follows:

1.
2.

Subject’s age falls between'18”and 55 years inclusively.
Subject’s headaches have occurred one or more times per
mbnth over the past 2 years.

Female subjects are not currently.using oral
contraéeptivesl

Subject is not currently fecefving any form of
psychotherapy. _ . . ’
Subject does not suffer from a convulsive diéorder;
Squéct does not have any form of hearﬁ'disease'or -
disor&er. o I . - v
Subject must r;port YES to three out of fhe following
five items, o

a. Does thg head paih sometimes exist on one side of

the head only? ;

\

b. Is the head pain generally pulsative (or throbbing)?

c¢. Does nausea or vomiting generaliy accompany the

headache?

45 ) T



d. Does sensitivity to light generally accompany the

headache?
e. .Has-the headache already been diagnoséd\as‘a

migraine by some physician? .
Each subjéct who agreed to participate in the\study was';

required to sign a treatment contract with the experimsnter
in which the responsibilities of subject and experimentér
‘were clearly stated (see AppendixiA). In addition, all
_suﬁgects were required to provide proof of having received a
recent medical examination and to have their physiciah sign’
‘a statement that there is no medical reason why they should
not participate in-thé study (see Appendix B). Five subjects

" were dropped from the study for faiiing to Keep regular
headache data records and/or poor attendaqge'at treatment
sessfions. Table 1 (see next page) indicates the

iharacteristics of the study population which was obtained

a questionnaire.-



10.

11.

12.
13.
14,

15.

16.

47
Table 1
Characteristics of Study Population (N=55)
Number
. Answered
_True

Able to tell that a migraine is coming before the head-
‘ache actually begins. :

Able to tell that a migraine is coming through visual
changes or distortions.

Able to tell that a migraine is coming by some other
sensory or motoric change.

The head pain\frequently exists on one side of the
head only. b’

-y

The head pain usually exists in the temporal regions
(at eye level on the side of the head).

The head-pain usually exists in the forehead region,
between the eyebrows and hairline. -

.The head pain usually begins in the neck at the base of

the head and then radiates toward the temporal and
forehead regions.

The headaches occur in many differeﬁt reéions from time
to time.. '

The head pain usually occurs in the region at the top of
the head.

- Frequently the headachesuarevthrobbing, pulsating headaches.

The headaches are usually characterized by pressure oni the
head, ' the sensation of which might be described as a
tight ‘band' across the forehead and around the head.

The headaches usually only occur during menses. . .

Nausea or vomiting generally accompany the headaches.

Sensitivity to light generally accompanies the headaches.

Senéitivity to sound generally accompanies the headaches.

Tears and nasal stuffiness generally accompany the
headaches. A .

o

40

26

31

48

41

19
25
23
49

_’35
42

50

47

24



Table 1 (cont'd)

Number

Combined . 40.3

29-54

Answered
True
17.- Your headache has been diagnosed as a migraine by a
physician. . .54
Number of females = 44 Number of males = 11
Mean age = 38.7 years Age Range = 20 - 54 years
Mean number of years with migraine headaéhes = 21
L
o
Reactivity Treatment Mean _Age Males Females
Groups Age Range
EMG 39.1 30-50 1 8
EMG ‘Temperature 3y.5 24-45 1 7
Combined 4{.1 30-52 2 8
EMG 40.2 20-53 3 7
Temperature Temperature  35.0 22-53 1 7
Combined ﬁ9.8 '29-54 3 7
] ‘ - /
. 7
.Responsiviéy Treatment / Mean’ Age Males Females
Groups / Age Range '
/ :
/ B
- - . ‘.
_ " EMG 38.6 30-50 1 8-
EMG Temperature 35.8 24-45 0 9
Combined " 41.6 30-52 3 .7
EMG © 40.6  '20-53 3 7
Temperature — Temperature 33.4 22-53 2 5
2 8

48



49

.B. Research Design
Part 1
‘The research design Qas essentially a three
-(treatments) by two'(groups) repeated measures across
treatment phases format. The eight-session program for each
of the three‘treatment groups was carried out in two
segments with half (30) of the subjects beginning trédtment
in June énd the other half beginning treatment in July. A
genéral introduction and contract signing session was\held
in mid-May. Subjects were asked to monitor headaches from
this point on.
During the initial four weeks of baseline in May, all
. 60 subjeqts were seen fot a psychophysiological streé;
profile session. On the basis‘df this profile subjects were
divided into two main groups by“a median split procedure.
The 30 subjecfs whose stress profiles demonstrated
relatively highnEMG_reactivity levels with'relafively Tow
‘tempefature reactfvity formed_one group; the 30 subjects
1who$e-stre$s profiles indicated ré]atively high temperature
reactivity with relatively low EMG reactivity formed the .
second group. The SUbjecfs from each of these two groups ..
werebthen randomly aSsigned to the three treatment
conditions.
| .Tne initial tréatment by groups érrangement may be

illustrated as follows:
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'GROUPS - ‘ . TREATMENTS

EMG - Temperature Combined
.EMG
Reactive n=9 n=8 n=10
Temperature .
Reactive n=10 : n=8 n=10

Hgadache.ipfensity was eva]uated ovér three four-week phases.
of the experiment including baseline, treatment, and
follow-up.
-Panf 2

A second analysis was berformed on tﬁe treatment data
subsequent to the three.way repeatedfmgasures'analysis.
described in Part 1. In Part 1 subjects wefe classified as
EMG or femperature reactive according to criteria based on
the level f,‘rease in EMG and the level decrease in
temperaturen:dijng the stress actjvity. An élternative way
of considgring stress reactivity is in terms of the amount
of time it takes for é person’s physiology to recovér'from '
the stress event. In 6rder to compare results obtained when
subjects are categorized according to level of react1v1ty
with results obtained by categorizing them accord1ng to
duration of reactivity the second analysrs was conducted '
For the sake of clar1ty, duration of react1v1ty will here1n

be referred to as responsivity.
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-In Part 2 subjectp were reclassified by the median
split procedure into two groups. One half of the subjects
whose stress profiles demonstrafed relatively long periods
of EMG résponsivfty with relatjvely short temperature
responsivity formed one droup; the remaining half of the
subJects who demonstrated relat1ve1y long periods of
temperature respons1v1ty with relatlvely short periods of
EMG responsivity formed the second group.The group1ng of

subJects by the repovery calculat1ons resulted in a

reclassification of 11 out of the 55 subjects. The number of'

‘subjects in each of the freatments by group cell

..combinations was as follows.

.GROUPS - h , TREATMENTS

EMG Temperature Combined
EMG * |
Responsive n=9 ' n=9 - n=10-
Temperature o ' S .
Respoq;ive n=10 - nz7 n=10

C. Apparatus and Facilities .
Biofeedback sessions were carried out in a 20° x 30"
laboratory. Sub jects were seated in a ¢omfortable Tounge

chair. adJacent to a table conta1n1ng the biofeedback

equ1pment
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EMG levels were measured using an Autogenics Systems
Incorporated 1700'eléctromyograph._The auditory and digital
feedback levels of'fhe EMG were generated using a one second

response averaging mode. A 100-200 Hz frequency bandpass was

" used as recommended by the manufacturer for general muscle

relaxation training. Also, frontal electrode placement and
impedenée levels of less .than 10,000 ohms were used as
recommended by the manUfacturer Silver-silver chloride type
electrodes were used for all subjects, Blofeedback was
provided to the subJects via var1able frequency auditory

clicking and a meter gauge which visually displayed EMG

“levels in microvolts.

n

Temperature levels_were measured using an Autogenics
Systems Incorpofated 2000 temperature monitor. Researcﬁf/
grade therm1sters were attached by tape to the middle
phalanx of the middle finger of the nondominant hand |
(Surwit, et al., 1976). Temperature level feedback was
providéd to the subject vfa\a variable tone and a meter
gauge indicating fahrenheit degrees. Temparature and EMG
levels wehe processed simultaneously using an'Autogenics
Systems Incorporated 5600 data acquisition centre and
printer assembly. This assembly waa calibrated to provide a -
microvolt/second fntegrated voltage value. The average level
of response over (he‘final 10 seconds of each minute was

recorded by the prihteh unit during treatment sess{onsﬁ
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~ D. Stress Profile Procedures

Physiological stress profiles (see Appendix C)‘were
obtained by a modified version of the general guidelines
described by Stoyva (1979). First.the subject was instructed
to relax with his or her eyes open for 15 minutes while EMG
and temperature levels were being monftored. After 15
minutes the subject was instructed to close his eyes and to

14
continue relaxation. Follow1ng three minutes of relaxation

 w1th the eyes closed a'}' te per1od of stressing was

1:conducted in which

T‘Oﬂ'l.

"y .1nstructed to serially

subtract seven ’ . as poss1ble untid told to
stop. This was performed{; ;-ifay and'hvth,the eyes closed.
At the end of;three minutes éﬁ@ thgrépist'asked the subject
to indicate hié answer . Finally. a five'minute-recovery
period was conducted during which - the subject wa§ inétructed Ty
to keep his eyes clbsed‘ané again relax. Feedback was not
provided during stress profile sessions. -
Differential Reactivity Calculatioris

Instantaneous EMG and temperature levels were mﬁnitored
every 20 seconds. EMG reactivity was calculated by /
subtracting.the mean EMG level during the final tWoﬂ%inuteé
of eyes-closéd relaxation prior to stressing, from the mean
EMG level obtained during the three minutes of mental
aFithmetic. Negative reactivity scores that were ytained
Were coﬁsidered to indicate no reéctivity and theréfore'
‘asgigned the value of zero. EMG artifact that may have been

caused by swallowing or moving the head was defined as any

-
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EMG reading that was at least seven microvolts higher than
the previous br subsequent -reading. Such artifact was not
included in the computations of means.
| Tempeféture reactivfty was calculéted somewhét
rdifferently than EMG reactivity due to the nature of the
i~ temperature data which demonstrates a high degree of serial
dependancy. Temperature re;ctivity was calculated by
subtracting thé lowest temperature value obtained*during the
three minute stress period from the initial temperature '
read1nd’bur1ng the stress period. This value was then
subtr?cted from the difference obtained when the final
tempe;ature score of the three minute eyes-closed rélaxatiéh
period was suﬁtracted from the initial temperature of this
relaxation period. Thus the temperature reaétiVity value
accounted for the slope of the temperatUre values that
already existed prior .to stregsing; As was the case with
EMG, negative temperature reactivity scores that were
obtained-webé considered to indicate no.reactivity was
present. Therefore they were assigned the value 6f zero.
Temperature aﬁd‘EMG reactivity valueé were conver ted
into t scores. The pair of temperature.and EMG reaétivity
scores for each subject were plotted on a scattergraph and
subJects were divided into two groups, a) relat1ve1y high
EMG react1v1ty or b) relatively: high temperature reactivity,

by means of a median split procedure. These two groups

constituted the groups used for analyses in the experimental’

research design.

i

i
!
f
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E. Treatment Proeedure
Subjects i all three treatment conditions retorded

da11y headache intensity and medicat1on consumpt1on during -
| the three four-week phases of baseline, treatment and
follow-up, using a grid and réting scale similar to that
developed by Budzynski, Stoyva, Adler, and Mullaney (1973).
On the cards provided the subject was aeked to rate headache
activity for each waking hour as follows: "0" = no headache;
"1" = low level, only enters awareness when you think about
it; "2" = aware of headache most of the time but it can be
ignored at times; "3" = painful headaches but still able to
continue job; '4" = severe headache, difficult ‘to
concentrate with undgpand1ng tasks. "5" = 1ntense.
}ﬁ1ncapac1tatiq! headd‘he Data cards were collected at each
training session. . “ )

Three graduate students with experlence Hp counsell1ng
and biofeedback training served as therap1sts dur1ng
treatment A number of subjects from each treatment group
were aesigned to each therapist according to schedules of
availability. | | ’
Group 1: EMG Biofeedback Training

A?I subjects received eight individual training

]

sessions twice weekly over feqr weeks, plus one follow-up
session held eight weeks after the final training session.
The EMG treatment format and instructions to subjects (sge
Appendlx D) were similar to those used by Hiebert (1879).
Subjects received 20»mngg%§? of EMG bgqfeedback,training in

v.\

e



each session. Temperature was also mohfgérgg.fEach session
was preceded by a discussion of~th§hrat1bhale for treating
migraines byfbiofeedb§ck. theirationa]e-ihcluded suggestions
regarding oéservaffbns. awareﬁess, and strategies that may
prove useful in training, - ‘ |
At the end of}éE%h séssién sub jects Wepe‘asked fo spend -
five minutes writing'down a description of the strategies |
which fhey found successful and to identify any, feelings or
‘sensations which appeéred to be associated with slower
clicking. They were also instructed to take home what they
had Qritten down and to practice their strategies 10-15
minutes tw%ce daily in an attempt to duplicatqioutside the
~Jab. the same feeling state associated with slow -clicking
. biofeedback. | |
In s*ions five, six, seven and eight saje"cts were

~asked to pract1ce controlling muscle,relaxation in the

L)

‘absgnce of the audltory feedback. This practice or "weaning"
. lasted for Five minutes .and took place after 15 minutes of
2 training aﬁt the end of the five minute practice the

’».e"xpertnéa?r indicated how well the subject progressed |
ugihzgt .ff%j:‘;}ghr feédback Subjects were also jnstructed

r - : !‘
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temperathre biofeedback was provided while EMG was only
being monttored (see Appendix E). In add1t1on subjects were
.prov1ded with "Biotic Band" digit temperature indicator
units whlch they were 1nstructed_to use during one of the
. twice daily home practice per1ods (see®ppendix F).
Group 3: EMG and Digit Temperature Biofeedback Combined
In"this group subjects received EMG piofeedback in the
first two sesstons andﬁtemperatuqe biofeedback in the next r
ftwo sessions. Thereafter'subjects siMB1taneously received )
visual feedback from the EMG and temperature bwofeedback
instruments. Aud1tory feedbaclpwas presented from the EMG
‘ b1ofeedback instrument alone IQF last four treatment

t as that used in Groups 1

sessions followed' the same £ ;j
and 2. Basically the same 1nstruct1ons as those used in the
other groups were glven to the subjects in Group 8.

FdilowUp C - N
| An eight week follow-up §ession was conducted with the .
o subJects from each.of the s1x treatment by- group

~/Comb1nattons of groups Daily headache monitoring sheets

Y

weére collected from these subJecfs dur1ng th1s?follow up

sess1on o - S - SR
F Dependent Measures i g
Hourﬂy headache intens1ty rat1ngs for each subject uéﬁ} ‘

Averages 1§Eobta1n a mean: headache rat1ng per day for each
SPPRCLY i aew |
.perwod 1ncfhdinb baseline treatment, and one-month-

folloqiaﬁ' Thds score ‘was computed as Hr/d where ﬁ? sum
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of headacheeratings over the ‘experimental period being

considered, and, d = number of days in the experimental

o period The headache intensity variable was. selected for use

v

- because of its sensit1v1ty to changes in headache -duration

h
l
!3.”,«'

%r
3
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.~ and intensity (Blanchard, 1978).

’

G Ethica'l Considerations

A1l subjects uSed in this study were Volunteers

though ‘each was requ‘l red to m(et a number of criteria
« T P
eﬁarding migraith . ‘ology ,for "‘lC]USIa'I in the

study, go des'{OS"

.olﬁ‘rs- 1nvolved in.the study Each sub_)ect

' igraine or any other disorder was

Nas re@)éto‘?e .a medical doctor regarding the head pain

before éntgrin%

he freatment program A medical consent

S, form was ppowi&ed for ‘each of the sUbjects to obtain a

A

LA

;" phySiCian s consent for particrpation in the biofeedback

- relaxation program. (See Appendix B).

w

Subjects were informed about the -nature of the stud‘y- at

the outset and the ‘e_peperimenter agreed to provide a sumnary '

of the results obtained after the program was completed. A

treetment contract outlining the respons.ibihties of client

to therapi‘st and therapist to client- was signed by both

parties before treatment began (See Appgndix A). Sgbjects

who wished to drop oys of, treatment weré free to do so at
\ or A . !

any time, .
o =1



| IV. RESULTS
Data analyses are organized for presentation under three
different headings: i -
A) Treatment_Effecfs and Psychophysiological ReactiQity

- where subject groups were formed on the basis of |
differential changes in EMG and temperatyre leyels>durjng
stress profiles. Headache data are analysed among the three
treatment&nd two reactivity group 1gs.

- B) Treatment Effects and Psychophysioloéical Recpvery -
where subject groups were formed on the basis of
differential rates of recovery in EMG and temperature levels -
during stress profiles. Headacpe>data‘are analysed a@ong the
Ihree treatments and two recovery groupings. A ‘ |
| C)'Biofeedback Training Data - where physiological
learning curves among tr;@tment groups are corrpared.

4

A. Treatment Effects and Psychophysiological Reactivity

i/

Stress Profile Data .
:‘\-F1gure 1 is a scattergraph 1llustrat1ng the dispersion

of subjects accord1ng to their levels of EMG am emperature L
L

react1v1ty to stress ‘Each dot represents one SubJth»‘EMG""
w
and temperature reactivity values have been* cpnvertéﬁ‘to

’

T-scores with a mean'of 50 and a standard devfation of 10.
The d1agona1 line indicates the division of subJects into
two groups (a) EMG Reactive - relat1ve]y large EMG

inereases w1th relatlﬁbly small temperature decreases and

(b) temperature Reactlve - relatlvely large temperature

59
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decreases with relatively small EMG increases.

?*gure 2 illustrates the mean EMG values that were
obtained during the stress profiles for the two reactivity
groups. It can be seen from the graph that the group defined
as EMG reae}ive had a considerably greater mean increase in
EMG from relaxation to stressing than did the group defined
as being temperature reactive. The mean EMG level during the
three minute'stress period was 1.326 microvolts higher than
the mean '‘EMG level during the preceding three minute |
relaxation period for the group classified®*as EMG reaetivei_.

However, the group clas51f1ed as temperaturé reactive

demonstrated 11ttle mean qhgnge in EMG during the mental :
“"'a

stress phase, as their average EMG actually decreased by ‘"ggu;‘
L
0.039 microvolts. Welch’'s adjusted t test for unequal i?

variance (Ferguson, 1971) i.ndicated that these mean Jchanges » k
in EMG level from relaxation to stressing for the two |
reactivity Qroups‘were significantly»dlfferent (t(43) =

4.44, p < .001). o S .2'

) ' F1gure 3 1Ilustrates the mean tenperature valuesﬁat
were obta1ned in the course of the stress profiles for the

two react1v1ty groups. Contrary to the EMG response which.
increases durISQ stress, f1nger temperature tends to

decrease when a eubJect is.asked to perform.mentaﬂ

arithmetic. On the'graph it can be noted that the group '
which was classified as.temperature reactive demonstrated a

drop in temperature ovew the course of the three minute

g Stress period. This temperature drop follﬁwed<én upward '

o, ) ' [ ’}/ ’
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trend that can be observed during the previous three minutes
of relaxation. The EMG reactive group on the other hand did
not evidence much of a drop in temperature from the stress
task, over and above the gradual decline which already
-existed during the previous relaxation tthe segment. A
comparison d# mean temperature reductions dUn)ng stressing
between the two reactivity groups 1nd1cated a statist1calny o
- significant difference (Welch’s t(35) = -4.78, p < 0.001).

As described above, calculations of tempepature drop during

€, .e

the stress period were adjusted to a ﬁﬁ;ﬁfor the trend .in
gﬁe previous three

temperature wh1ch was ev1denced over
minutes of relaxation. On the basis of the adjusted'score

for temperature change it was found that the temperature

r

reactive subjects showed a mean drop in finger temperature.

of 0.92 degrees fahrenheit. The group claSSIfied as EMG

<

reactive demonstrated a mean drop of 0. 12 degrees

fahrenhe1t

%ymmary s

-
7

- The median split procedure was successful in

identifying two groups of -subjects who demonstrated

differential psychophysio]ogical reactivity to stress as
measured by frontal EMG and finger temperature. Mean
compar1son? of EMG changes and temperature changes for the
two react1v#ty groups ind1cated that one group presented a

a

profile of M‘lat.lvely hlgla EMG react1v1ty w1th relatwely

" low temperature react1v¥xy& whwle the other group
' denpnstra,tﬁ‘f‘z’strtss profﬂﬁmﬁ relat'f,vely h’lgh temperature
- %

.__A' " - ‘\
‘. S sl
o b amey
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- the required cells leav1ng a tqtal nu of 48 subJects

ia’ctlwty with pelatively Tow EMG reactivity. - k-/

éz;oally Headache Recond ‘? » : =

Headache dataqﬁere subjected to twb fsroups) by three
" (treatments) by three (periods) repeated measures analyses
of var1ance wﬁth subjects nested in treatments and groups.

-

Mean da1ly headache leveds were calculated over the three

phases of the expertment. The research design is presented
in Figunp 4, '
The Analysis’ of Variance 1nd1cated a swgn1flcant period
'effect for this dependent measure: Conservat1ve F (1, 42)
13.29{ p < 0.001. The treatment group means are listed in
'Tahle 1 (see nexthpage) and portrayed graphically in Figure
5. Summary tables for the Ahalyses of V;:iance appear in
Appendix G. Seven subjects Were excluded from this analys1s
in dkder to maintain an equax‘number'of subjects in each
treatments-by-groups cell comhination. Random selection

T v

| procedures were used to exclude each of the subjects from

‘iv \.
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*«’a’

'",’ No s1gn1ficant two-way or three way interactions were o

OIS

obta1ned .for the headach? 1nten31ty var1able The f '¢

sign1f1cant perlod effect indicated that subaects obta1ned a

reductlon in migraunes regardless of the stress profile .

N grouping or. type of biofeedbacﬁ'treatment employed"Scheffe

post hoc comparisons were made to determine the s1gan1cant
]

phases ‘of headabhe _reduction among the three treatment

per1ods A s1gn1f1cant reductxon in headache was found from

pretreatment to poéltreatmdht and from treatment to

'.".:{v’:.. A :

T et

;o
.
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Tabie 2

Mean Headache Levels Across Reactivity Groups,

\

 Tre§}ments and Periods.

ReJ{tivity ~ Treatment ' : / Period .
Group Mode Pretreatment Treatment Posttreatment
) Ty T, Ty
. - ( s
# o 4.8 6.3 ' 3.6
EMG , ; .
Reactive . Tempefgfure 8.3 5.1- 3.8
L S . B : .
Combinéd = 11.4 ¥.4.10.6.° 7 0 8.3 i
| o giﬁ’ 9
EMG : 9.9 8.8 6.3
Temperature . o orature 8.3 9.0 j 6.1
Reactive - \ ) e
# Combined = 12.0 8.7 ' 7.3
Period Means 9.1 8.0 5.9

(N=48)

-



- Summary o -

\

 posttreatment: Sch F(2,162) = 1.488,.p < .05. Significant

differences were not obtained from pretreatment to the

treatment period.

" Figure 5 illustrates considerable variability in
pretreatment headache levels among the six treatments-
by-groups combinations. It can.be noted that this
variability is quite reduced during the posttreatment
period..he‘ overall pattern of mean neductions in ,headache
does not indicate aﬁy‘sggcng sugges ive_trends toward
dt?;erential'effectiveness among- t treatment combinations.

~ The overall change in headache ratings among the three

ct}eatment.éroups-from pre-treatment baseline .to onef@pnth

=

. follow-up indicated a 36 percent average reduction. This

cftnical’improvement‘is even more impressive when looked at
in terms of "geﬁere" Headaches It was féund that 32 of the
55 subJects 1ncluded in' the study obtained more than a 50
perCent reduct1dh 1n headaches rated as "4" (severe
headache, difficult to concentrate with undemanding tasks)
or *5" (intense, incapacitating headache). {t. 'fésg‘
The overall pattern of reduct1ons in means from
pretreatment to posttreatment fa1led to support the ,

results which. had bezn pred1cted There was no ev1dence that

“treatment effects~were enhanced when the treatment modality

1
matched the more react1ve physiological system. A

stat1st1cally swgn1 icant main effect was obtained for the

period factor. Post hoc analyses indicated a significant



65

"bvéF%ll reduotion in headache from pretreatment to
posttreetment and from treatment to posttreatment.
B. Treatment Effects and Psychophysiological Recovery
Stress Profile Reolass1fication
The analyses of headache change presented thus far has
been based on the differentiatfon of subjects into stress
reactivity groups. Reactivity among subjects was determined
by the extent of change in EMG and temperature levels from a:
period of relaxation to a period of stress. Another
hypothetically useful way in which stress responsivi?y might
~be viewed is in termS‘ef.how long it takes a.subjecfﬁs

-

physiology to stress-.and then to recover from this increased
arousal. One might argue for example that becoming N
physiologioally aroused during stress 1; healthy and
adaptive Qhereas staying eroused for‘a‘long period
Subsequent to the stressful event is unhealthy or

nonac‘t ive.

) On the basis of this. phys1olog1cal “recovery” rationale
for d1fferentiat1n%F tress respons1veness an additional
analysis of the heaaabhe data was carr1ed out Subjects from
%F gthe study were reclassified as belng e1ther EMG respons1ve,
or, temperature responsive, accord1ng to time recovery
scores. EMG recovery scores were calculated as the number of
seconds”following the.presentation'of the mental erithmetic
task, that it took to return to the mean EMG levelidisplayed

‘ during the three minute prestress relaxation phase.
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p Temperatqre\recovery scbres were calculated as thelhumber'of

seconds which it took from the onset of the stress task, for
each sUbject to recover 50 percent of the drop in
tehoerature which had-ocourred during the stress period. The
criteria used for calculating EMG and temperature recovery
were adopted in order to conform to the general petterns of
recovery obtained in the stress profiles. It wes necessary
to define recovery time in such a manner that subject
variability in rate of recovery'could be demonstrated within
the five minute poststress phase when physiological
measures were still being taken. | -»
Reclassification of subjects into either the
relatively h1g£ EMG responsivity group or the relative]y
high temperature responsivity group was carried out by the
same median split procedure that was employed in the
original class1f1cat1on of subjects. ‘e
The mean EMG recovery time for the reclassified EMG
responsive group was‘330 seconds. This score~was
significaﬁtly{longer than‘the,EMG recovery mean of,160
seconds obtained for the temperature respons1ve subjects
(t(46) = 3.53, p < .001). T% mean temperature recovery

times. were 313 seconds and™ 159 seconds for temperature

responsives and EMG regbonsives respectiyely. The difference

in these two time recovery means was also significant
(Welch’s t(40)=+- 4.46, p < -001).
Figure 6 111ustrates minute-to- m1nute mean EMG values

that were obtained for-the two recovery groups dur1ng the

b aaoa
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stress profiles. Each of the Vélues apd on average

ten-second EMG levels taken at Xhe minutes indicated an the
graph. It can be seenqtﬁat the EMG responsive group that
took longer to recover from stress, also demonstrated

~ considerably more change in EMG from relaxation to
stressing. However; it ean also be noted that the EMG
responsive group had Tower EMG levels during Fhe eyes closed
relaxation phase than did the femperature responsive group.
The mean EMG level for the EMG responsive group over the
three minute eyes closed relaxat1on phase was 1.59 #

.1 microvolts; the mean EMG level for the temperature
responsive group during this phase was 2.37 microvolts. An " . -
independent 't test was conducted on these means and the
difference was found to be significant (wélé%fs t(3§),=

r2.12, p < 0.05). Aﬂbareﬁtly. the differentiation of

. subjects accord1ng to EMG and temperature recovery scores
had the add1t1onal 1nadvertent effect of 1dent1fy1ng wo

* groups of subged?s who d1ffered ér basal frontal EMG 1glt is
;mportant to consider that the gﬁoup o% subJects classified
as "EMG respon51ve mgy have demoné&rated s lower reco@ery to -

! the1r prestress EMG-Jevels because thesegbasal levels were
. So:low. The remaining subjects, on the other hand, did not
stress very far beyond their high basal EMG levels and
consequent ly thelr frontal EMG responses recovered to the
basal means rather qu1ckly It is possrble that the high EMG
group mean during relaxation, and the flat curve through the

b

course of stressing, indicates that these subjects tended to
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be in a chronic state of stress or arousal throughout the
stress profile session.

F1guce 7 illustrates minute to-minute mean temperature»
’values that were obtained for the two recovery groups duri.g
the stress profiles. The graph suggests that the temperature
responsive subjects who were slow to recover from stress,
also responded with a greater drop in temperature than did
the EMG responsive group. The difference between the mean
basal temperatures of the two groups in the‘three minute
relaxation period prior to stressing was not significant.
Summary "‘

The use of the median split procedure to reclassify
subJects 1nto two groups with dlfferentlal EMG and
temperature psychophysiolog1cal strese-recovery patterns was
successful. Mean eomparisdns of EMG changes and temperature
cnanges for'the two- responsivity groups'indicated that one
group demonstrated relatively long mean EMG\responsivtty
ttme with relatively short temperature responsivity; uhf}e'
Jhe other group presented a profile of relat1vely long.
temperature respons1v1ty time with relatlvely brief EMG
responsivity. In’ add1t1on it was found that the EMG
responsive group had.a significantly lower basal mean EMG
prior to stressing than the basal EMG mean displayed by the
temperature responsive group.

Daﬁy Heauacm Recor: {
Table 2 (see next page) 1nd1cates the mean headache

intens1ty levels  in pretreatment, treatment and
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posttreatment fcr the two recovery groups and the three
treatment groups combinations. Figure.8 presents this data g
graphically. The interaction between-treatments and groups
with respect to headache reductions was tested by a two .
factor Analysis of Variance. Decrease in headache intensity
from pretreafment to posttreatment was used as the

numeric. The results indicated that the interactton was
statistically significant F (2,49) = 3.92, p < .05. This
interaction is presented graphically in Figure 9. Separate
Scheffe post hoc compar i sons were'conducted'on the two

groups with1n each of %he three treatments included ip the |
study. Signiftcant differences in headache #zguctjon means
were obtawned between EMG and temperature responsivity
subjeets in each of the three treatments Sch F{5,13) =
1.4? .01 for responsivity groups in EMG treatment: Schl_

YF(5 “ =1.712, p < 01 for responsivity groups in

€

temperature treatment and Sch F(5,14) = 1.385, p < .01 for
respons1vity groups in combined treatment. ; ‘
The post hoc analyses indicated that EMG biofeedback .
produced more headache reduction with subjects classtfied'ase‘!
temperature“responsive\thanxit did with subjects’classified
as EMG responsive. The same finding held true for the
combined treatment subjects. In contrast however,
temperature blofeedback proved to be more effective with EMG
responsive subjects than with the subjects classified &5
'temperature_respons{ye.lThe finding tngtlgnevtreatmenttyas:
most effective in reducing heac?aches. among the tapera%bre

A
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: B %& Table 3 i
Mean Head%;he Levels Across Responsivity'&roups,
o ) - ‘;(*! .
. Tféatments and Periods.
' .
Recovery Treatment : Period .* .4
" Group: ., ¥ Mode ,Pretreatment . Treatnﬁnt}Ti’xfitreatment
L P N . ] ", .
IO ‘ ’ b .
g T B Iy gor,
: _ ]
EMG - w147 9.2 7.5
mc "“
" Responsive ?empeqpture 8.3 5.3. ' 3.6 R
o +Combined ° . . “i1(h2 A 9.8 4 9.0 |
. ., S 4 R A )
: 'S
i m 6.3 - 4.7 2.1
Température
" Responsive Temperature 8.3 9.3 | 6.5
. .y Combined 14.4 7.2 5.4
.. e e .
Period Means 7.3 7.5 5.6

(N=55)
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'?’9 ten'perat,ure levels were the main factor involved, '.separate :
. *’*ftnedian sp‘litv»classification ﬂas conducted Sub_]ects EMG and
> .:)erature levels’ during thg three minute relaxation period
. prior to stressing were used to produce two groups Dne of
these groups was charact&ited by ‘high basal EMG- and high
. basal temerakure t&e other group was characterized by lowf

_basai eu&-and 1

- o

el ;enpera;ure A two factor Analysis

\

of” Vaapnse gri reatment to posttreatment headache
e .'reducticﬁs. amo’@\the’two groups and three treatments ’
. .
© resulted u&i-. mficant 1nteractions i

Although 1nteraction bétween {MG:and tenperati::re
treatments with resbonsivuty grou&ngs i béen e"labor‘ated,,
. upon, it«re!nam,s to)gonsfder the differences&@ t@ﬂéiache R
ohangg fo{und betv%en respon’k«ivit,y grbupings whd” J’ege:ﬁq ¢
¥ ‘combined biofeedback treatmgnt:. Figure&mustr’né‘?‘that a
o ":." con'founding aspect in the mterpret »ibﬁ of- the coﬁ:’ﬂ\ed

. » " I L
t%drdback effects is’ the fact th?@t the r‘etreatmentdm.

BTN
v‘q ' _'“

'.-w::.’é R
e

ihd may ndt account -
?'v ' 'for tm whole difference between.responsWIty groups?s the .
tenperatUre responsive subjects actually ended up with less
'headaclhe - in. pd!.ttreatment than dic the EMG responsive '

subjects. T o o ’j B

v e

© Summary S | : ‘
The 1pattern of headag\e reductions from pretreatment to

posttreatment among the two responsiwty groups andthe : ,; |

] [ o ok
R 2
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Sy
: tenpe£ature responswe ‘t!piz with subje;ﬁ&:lassifled as
. ,
bemg EMG responswe . \; _ RN ..

_C. Biofeedoack Trainiﬂg ﬂgta o l
T Rgacf»iyny Gr;%gqinqs °‘ .
e Frc;’t‘al E G fevels ,and fmger; tenp@ature levegs were’ %~Q/
| cdmuﬁd ove‘r, t‘he course ‘of tramrnﬁ ‘to see 1@mfferent1al ®
B learmng.,.cur\\fs could bﬁ d‘?s'c‘:erned among the treatmgrus by '

‘@sess1on becar]se it TwWas, thvs mterVal 1n(’h subJects -‘;‘,,,,

‘8
pract;cgd ré!’axahdm the absence of eedback durmg

73

S

U ‘I
L S '
thre® treatments resul}ed in a statistlcmlly significant
mteractién effect. F)ghtal EMG biofeedback was more

-effectwe with subjectW'(assifled 1nto the tenperature

responswe group tlun ‘wﬂh subfects classﬂ’iedﬁ mto. the EMG
resp&lsive group; - d191t tenz;erature btofeedback was more =
effectwe w1th subjects classified as EMG responswe than

with su%jects who were cla’Ssjﬁed as tenperature responswe, o
combmed EMG and tenperature b1ofeedbaok was more effectwe i %
1n reducmg headaches wi th sub“ects class'lfied as |

é

‘
»’:q

% ‘-’ . ....’..

. . ‘
. B}
,

- -

g
groups combmat‘lons of sub~ ects EMG and tenperature le\‘qls

were"sanpled durmg the last" f1ve mmutes of‘each tramln

_' vy o

1o

‘-’

sessxons ﬁve ‘through nine, The EMG and ten'perature *valu‘es "

conputed durmg the f'ive mmutes were a mean of the fwe | T

- minute by-minute ten second averages produced by tHe data

_acqmsItlon umt In add1 tion,»means were conputed for the

fwe mmute eyes-open and the three minute eyes~closed

v»re'raxahon phases from the stress proflle sessmns that were

-
I/ . .
; N R )

. /

/
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- tresp&hve subjects, whereas tenperature biofeedback was
‘ more e:ﬁective among the E‘MG respons"ive subJects is further
r‘e‘i.néf'orced by the symnetrical_pa.tternxof headache reduions
_ found with EMG and‘temperatﬁre treaments.in the EMG
. responsive and-the . tenperature responsive groups This -
pattern is evident in Figure 8. ' ' S .;

At first blush the interaction pattern between

' treatrgents and responsivi'ty groups appears to contradict the .
2 origina'ﬁ-hypothesis that matchmg biofeedback treatment 5
g, .

modalities with psychodhysiblogical reactiVity groups

%

e Optimize treatment effects However, the pattern of results
obtained must be considered in terms of the EMG and
- teuperature stress profile data' that ivere analyzed earlier
. The profile analysis indicated that the grioup labelled"“as
@

EMG responsive actually had a signifigantly lower basal m*
’ mean*than »the group labelled as tenperature,gtresponswe ,The

- stliess profile data and the headache treatment resutts~take'
together indicated that chronically high‘,basal EMG subjects
with flat EﬁG’nd responswe t ra'ture pr‘ofiihs during o \
stress testdng were the subjects who nefited most from EMG
biofeedback treatment for their hpdaches,; Dn the wther hand
sub_]ec& wi th Tow basal EMG who demonstrated a respos' EMG
and a flat temperature profile during stress testing were
more suited for temperature training ’

| In order to check the possibility that profile

responsivity itself was unimpor tant in the prediction of

biofeedback treatment results and that basal EMG and
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.h,el.d prior to treatment. These means_ conputed'from the

N {i&tress profile sessions were also based #n the ten ,second '
&ﬁ - saverages collacted each minute | R ,,‘
A ‘two (groups). by three (treatments) by eleven

§‘(per1ods) repeated- measures Analys1s of V,amance was -

. .. indicated a sWtistically signif‘i‘c"a:n_
Conservatwe F(l, 42) = 16 83 p'<. 001' No mam effects

_ were obtained for the groups factor or the/ treatments factor

. and no 51gn1f1oant interachon effects were obtained. A
SUnmary table. for the EMG Analy51s of Var1ance appears in
Appendix G. SéVen sbeects wereqexcludéd from th1s analys1s

¥

in order to ma1nta1n an equal nun'b'er of su{:Jects in each

- .,
ks treatments by*ﬁroups cell conbmatt }hes&were the same
~ wseven subJectSSV who were. excluded from " the h. ldache data *°

analys1s _ / AN
o , i ' MR &
. t g F1gure \10 1llustrates the fuge minute mean EMG levels

obtamecf by each of Rhe treatfnt groups at several polnts ,

dur1ng Ql‘gqt:urse o@ the treatment program. A shg,rp drop 1nt

;- | _EMG can be rpted for all groups when subJects closed theip

e eyés during the stress pro 1le..' Subjects were asked to Keep'

their eyes open durmg ac}:ual treatment sessions- Post hoc

contrasts were made tdfvare the eyes- c10sed stress

prof1le Tean and the sesgion nine treatment mean for each of .

the three treatment groups It was reasgned that the eyes .2

‘closed stress prof1le mean would be a good unb1ased

&etreatment mean to con.trast wfth treatment le\)elsbecause

hd [

- . . ';’ - . - .-

Tﬁe EMG analysis ,
s VRN
" iod effect in which
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- it was the exper1men££r s 1mpress1on that some subjects
learned to partiaTl lose the1r eyes over the course of
treatment The nlnth treatment session was selected as the
contrast mean for the final treatment level because session
nine was held two ; nths after the last regular'session and
therefore session nipne levels;would'to some extent be a

- measure of’the durab\lity of treatment effects..lhe post hoc
COnfrasts indicated-a‘slgnificant drop in EMG level for the

EMG treatment gréup whére F(1 42) = 20.93,. p < 0.001; and a

s1gn1f1cant drﬁm EMG level for the conbmed treatment
42) = 1

in ’G level was obtained\for the temperature treatment

' group where F{ .84, p <0 ﬂOl No s1gn1f1cant drop

eratur'e%ta resﬁl't'ed in

| g\ r:laa po:;,aod effect and“ the |
v‘ -three factor 1nteract1on Put:no cl1mcal¢neam‘\gfulness .
ifcould be gwen to thesJe) results A complex pattern o‘f 7
tenperature changes among the treatments, groups ang per1ods

indicated that some extraneous variables, poss1bly climate

Figure 1Wll

- last f1ve minutes of several of the treatment SESSlOﬂS

or medlcat1on‘gfects, must have conta(Qnated the results.

- 5'These means_are for each of the tﬁree treatment groups with
values for the react1v1 ty groups collapsed One may conclude
from this graph that hand tenperature for all groups was

h‘iw dur.j " ’mmng tbqn it had l_q'.gq\ g plqg the)stress '

T w .

trates. the man temperature level‘s during the -



#4 - “conducted on the diffepences
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profi@f session. Nb meaningful differentiation can be mnde
among the grou‘.
Reoo\zory Groupings '~ | o ,,3'-

T»he biofeedback training data and the' stress profile
data analxﬁpd above were reanalyzed with subject qrouped
ac\:ording to the reclassification that had' been onducted on

the gases of stress recoverg time. The mean frontal EMG 4 -
g”!k

levels during the eyes closed relaxation phase of the. stres

profiles and the last f‘lve minutes of several train PN
sesswns are presented in Figure 12. The graph illu%tes
the eievated EMG levels demqnstrated By the tenperature
responsive subJects ‘during tXe streg,rp‘:ofi]e session A twd

& .
(groups) by @hree ﬁf‘eatments\ And!ysis of Vdri%nee was T
w‘“ ‘means from the basal EMG,
'_-;]evels obtamed during th,e stre\ss profile to, the levels

N

’

'.Ainteraction effects were obtained H g )~ a trend f6F~

.__51gn1 fiéance was” 1ndicat'ed on the responswity gro}:ps | _:'-"-,

factor' F(1, 49) 3 24, p < .08. A sunmary table for this

' analysw appears in Appendix G - . '

Figure 13 illustrates the mean tenperature levels
obtained during the eyes closed relaxation phase of the | |
stress profiles and the last five‘mlintyt-.es of several _ ~
‘ traimng sessions. for ‘each of ‘the three treatments by two*
: groups conbination of subJects ‘No Anal))gsis of Variance was
.comiucteda because of the data oontaminatjon mentioned above

ﬂ~graphgcak»tr?nds.m means. mdu&e‘hi\gher tenperatures
Y \ %, .
' R ‘. .- S . P * N -.‘ B

Y

- obta;med during sesswg. ,- No Significant ma,m effeof's or -

‘e

o

,&gg

P

;ﬂ
o
»



during training sessions than were evidenced in the stress
profile réTaxation Segménti No diiferencé%‘in temperature
' o P\ s

. -pattern can be discerned ambng!the' reatments and.groups.

- o . . . P R . “a
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Figure 2
Heaq :EMGI iéVels of the r;ro stress reactivity groups duriﬁg stress
profile phage.s of relaxatio.fx, f"strésa, aﬁd Igo?acovery; wi;}i eyes open (T:_I;O.)
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Mean temperature levels of the two: sttess reaotivity gr'bups during stress
profile phases of relaxation, stress and recovery, with eyes open (‘,0 )

v
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Figure & 4

Diagram for experimental design. Cell entries were group mean scores.

The dependent variable was mean headache rating per day.
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Figure 5
Mean headache intenslity levels for the three treatments (EMG,
temperature and combined), two groups (EMG reactive and temperature

reactive) and three periods (T1 = pretreatment, T2 = treatment,

T3 = posttreatment. N=48
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Figure 6
ﬁean EMG levels of the two reclassified stress responsivity groups
during stresé profile phases of relaxation, stress, and recovery; with
eyes open (E.O.) or eyes closed (E.C.). EMG values plotted were 10

second averages at each of the minutes indicated.

B
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Figure 7
Mean temperature levels of the two reclassified stress responsivity
groups during stress profile phases of relaxation, stress, and recovery;
with eyes open (E.O0.) or eyes closed (E.C.). Temperature values

plotted were 10 second averages at each of the minutes indicated.
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- Figure 8 : NG

Mean headache intensity levels for the three treatments (EMG, '

temperature, and combined), two reclassified groups (EMG responsive
§

and temperature responsive) and three periods (T1 = pretreatment,

T2 = treatment, T3 = posttreatment). N=55.
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Figure 9
Mean headache reduction scores from pretreatment to posttreatment
for the three treatments (EMG, temperature and combined) and two

classification groups (EMG responsive and temperature respdnsive).

N
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Figure 10

Mean EMG levels for the three treatment groups during the eyes open

(E.U.Y and the eyes closed (E.C.) relaxation phases of the stress

profile session, and the final five minutes of treatment sessions
3, 5, 7, and 9. Relaxation practice in the absence of feedback was

in effect during the graphed intervals for sessions 5, 7, and 9.
\
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Figure 11 :
Mean temperature levels for the three treatment groups during the eyes
closed relaxation phase of the stress profile session, and the ¥inal
five minutes of treatment sessions 3, 5, 7, and 9. Reiaxation
practice in the absence of feedback waslin effect during the graphed

intervals for sessions 5, 7, and 9.
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Figure 12
Mean EMG levels for the three treatments and the two responsivity
groups during the eyes closed relaxation phase of the stress profile
session (B = Baseline), and the final five minutes of.treatment
sessions, 3, 5, 7, and 9. Relaxation praétice in the abséncelof
feedback was in effect during the graphed intervals for sessions 5,

7, and 9,
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Figure 13
Mean temperature levels for the three treatments and two responsivity
cvoups during the eyes closed relaxation phase of the stress profile
+4ion (B = baseline), and the final five minutes of treatment
sessions 3, 5, 7, and 9. Relaxation practice in ghe absence of feed-
back was in effect during the graphed intervals for sessions 5, 7,

and 9.
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V. Discussion '
Ma jor Findings

The,résults of this study have provided empirical
evidencé that EMG biofeedback, hand-temperature biofeedack,
and combined EMG and hand temperature biofeedback were
differentially éffective in reducing headaches among a group )
of subjects with migraine symptoms. The differential
effectiveness among the three types of biofe;dback training
was only apparent when migraine subjects were divided into
two groyps according to psychophysio]égical patterns of
stress»recovery. It was found that frontal EMG biofeedback
and combined EMG and hand-temperature biofeedbac& were more
effective with sub jects who demonsfrated relatively slow
témperature recovery from stress, and relatively fast EMG
recovery from stress; temperature biofeedback was more
effective fn reducing headaches with subjects who
demonstrated'relatively slow EMG recovery and relatively
fast temperature recovery. No differences among the three
types of biofeedback could be discerned when subjects were
grOupéd according to how much their EMG and temperature
levels changed following the stress task. |

Analyses of the stress profile data by which subjects |
were divided into groups indicated that the group of
"subjects who had relatively fagtUEMG recovery times also had
a significantly ﬁigher mean leve*vof basal EMG than the
group of subjects who had'refative;y slow EMG recovery. The

characteristic features then of the'group who benefitted
*

104 *
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most from EMG and combined biofeedback were a flat EMG
profile during stressing, a hiéh basal EMG level prior to
stressing and a responsive temperature profile which was
slow to recover subsequent to stressing. The characteristic
features of the group of subjects who benefitted most from
temperature biofeedback were a flat temperature profile
during stressing, a low basal EMG level prior to stressing
and a responsive EMG profile which was re]at{vely slow to
. recover following the mental stres;or. :

The finding of differential effectiveness in the
application of the three treatment regimes to the twd
responsivity groupings has strong-theoretical implications.
Considerable research has been conducted to verify that
several forms of biofeedback and relaxation training are
superior to placebo control procedures in reduéing'migraine.
To date however little research has been conducfed to 77N
clarify whether some types of biofeedback or relaxation
training are more effective with some individuals than with a
others (Blanchard, Andrasik, Ahles, Teders,.& 0’ Keefe, *
1980). Clearly more research i; needed in this direction in
order:thét treatment procedures which will maximize clinical
results may eventually bé seleéted fof individual cl{ents.
The results obtained in the present study indicate that
stress profile testing is a promising avenue for such needed
investigafion.-ln particular, basal levels of physiological

activity,'duration of physiological activation subsequent to

stressing and measures of profile flatness from relaxation
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to stressing appear to be.important variables in the
prediction of biofeedback treatment effects with migraine
patients. -

The size of the sample used in this study, and the
median split procedure for dividing subjects into groups,
are two important factors which limit the immediate
practical implications of the results obtained. Many more
subjects would be required before a researcher could attain
adequate norms for stress profile data. At this point there
is no way of telling:what proportion of a population of .
subjects would maximally benefit from any one form of
biofeedback treatment. Furthermore, it must be kept in mind
that the treatment for migraines which was provided in this
study was limited tp nine half-hour sessions. It is possible
fhaﬁzsignificant treatments-by-groups interaction effects
would not have been obtained if t%e author hadvconducted
‘more or even fewer treatment sessions. A firfal qualificatfon
of the results which is important to mention is the fact
that the post-ﬁreathent follow-up period was one-month in
duration. One might argue that'more clinical significance
would be obtained if this period was lengthened.

The Reséarch Questions

The design of this investfgation'was developed to
consider four specific questions. Each of these will now be
addressed.

_Quest jons One. 1s digit temperature biofeedback in

combination with EMG bioféedback more effective in the
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management of migraine than eiiher digit temperature
biofeedback’alone. or EMG biofeedback alone?

The th;ee factor repeated measures Anaiyses of Yariance
which was conducted on the headache data indicated that no
statistically significant interactions occurred between
treatments and periods. In other words no differences were
found in the effectiveness of the three treatments when
stress profile groupings were collapsed. One must be careful
not to interpret these findings to mean that no differences
actually existed in the effectiveness of each of the three
treatment groups. -A limitation of Analyses of Variance is
the fact that this statistical approach is designed to test
whether the null hypotheses of no differences should be
rejected;‘the app;oach is noﬁ designed to measure the
probability that obtained effec&; are not different. This
point is particularly important when one considers the
different baseline levels of headache which were obtained
among the three treatment groups. Although the differences
between groups were not found}to be significantly different
in the Analysis of Variance it can be";j‘een in Figure 5 and
Figure 8 that a sizeable difference existed between. the
baseline headache level for the combined group and the
baseline levels for the other two treatment»groups. This
difference militates against very meaningful treatment

comparisons between the combined treatment group and each of

the other two groups.
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Question One is best answered then by stating that the
present study did not find the combined biofeedback
treatment procedure to be superior to the EMG treatment or °
the temperature treatment when migraine subjects were
considered as one undifferentiated group.

Quest ion Two. Do EMG reactive subjects in EMG treatment
and temperature reactive subjects in temperature treatment
experience a greater reduction in migraines, than subjects
with relat1vely low EMG reactivity who are given EMG
treatment and subjects with relatively low temperature
reactivity who are given temperature biofeedback treatment?

No significant differences were found among the

treatments-by-groups combinations of subjects when the

‘groupings of subjects was based on the differential amounts

of change in EMG and temperature levels subsequent'to

stressing.
. [

Question Three. Are differential biofeedback treatment

effects more apparent when subjects are greuped according to

criteria~based on amount of ‘physiological reactivity or when
they are groubed according to duration of physiological
reactivity?

Differential biofeedback treathent effects among the
stress profile.groupings of subjects was only apparent when
the $ubjects.Were divided_according to duration criteria of
physiological reactivity Furthermore, the pattern of
differential b1ofeedback treatment effects which was

obtained was rot predicted prior to the study:
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The author predicted that EMG treatment would be more
effective with EMG responsive subjects and, temperature
treatment would be more effective with temperature
responsive subjects. In addition it was predicted that
combined treatment would be equally effective with both
responsivity groups. As outlined above the EMG and the'
combined biofeedback treatments were most effective with the
temperature responsive subjects while the temperature
biofeedback treatment was most effective with the EMG
responsive subjects. Stress profile data provided some clues
to the probable reasons for the results obtained among the
two groups, and the EMG and temperature biofeedback
treatment combinations. Interpretation of the differential
effectiveness of the combined treatment between the EMG and
temperature responsive groups is more difficult. It appears
that combined EMG and temperature biofeedback was |
functionally similar to EMG biofeedback alone. Perhaps fhe
subjects found the EMG feedback more salient or interesting
than the temperature feedback and so they did not obtain
much bénefit from the temperature biofeedback component. In
retrospect the EMG biofeedback which was included in
combined treatment was provided auditorally and visually
while temperature biofeedback was only provided visually. It
is also worth noting that ‘the EMG response tends to vary
more than the temperature response on a second- to- second
basis. Therefore, one might speculate that there is less.

tedium involved in attending to the EMG biofeedback signal
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than there is when attstrding to the temperature signal. When
they were given the choice the subjects may have preferred
to attend to the EMG signal.

Question Four. What are some of the differential EMG
ang temperature perfohmancé"characteri§11cs ampong the
various biofeedback and stress reactivity groupings of
sub jects?

No definitive differential EMG and temperature
biofeedback performance characteristics were found among the
treatments-by-groups combinations of subiects. Statistically -
gignificant interaction effects were not obtained in the
Analyses of Variance that was condJ:ted on the EMG data and

\\\ujépmperature trainiﬁg data appeared to be contaminated by
extraneous factors.

The main period effect which was found to be
significant in the EMG data indicated an overall drop in EMG
from the eyes open relaxation pﬁase of the stress profile
session to the treatment §essions, Much of this decrease can
be attributed to adaptation effects which may have occurred .
as the subjects got used to the biofeedback instrumentation
and the laboratory setting. Post hoc contrasts conducted on
EMG means &uring eyes closed relaxatiog before t;eatment and
eyes open relaxation in session nihe indicated significant
decreases for the EMG and combined treatment groups but no
significant change for the temperature biofeedback group.
These data suggest that some degree of physiological

specif%city in EMG assisted relaxation training may have
¢
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occurred. HoweQer.°np defﬁn*ti;e statément about such an
effect can be made in the abseﬁge of a statistically
significant interaction effect jn _the Analysis of Variance.

Treatment Mechan isms’ - . .

The three biofeedbadk tFeaETenFs employed in -this study
were‘diffefentially-effective iﬁy}educing migraines among’
the stress\recovery groups o;hsubjects.fThe writer has
interpreted these findings in terms of the logical
suitability of each‘type of biofeedpack for the differential
patterns of stress profile which were found. Actual
bhysiological data during biofeedback tbaining did not
provide clear evidence of differeﬁtial iearning rates among
"the treatmente-by-groups combinations.

. ‘In the present s%udy the evidence for differential
biofeedback learning curves was sought during the final five
minutes of treatment sessions. It was during this segment
that clients practiced~relaxationfcontrql in the absence of
the feedback sjgnai. In a recent study Bild and Adams (1980)
have argued that the most accurate measure of learning in
biofeedback is the ability to voluntarily_control a response
before beginning feedback in a session. Such megsures b
require the subject to demonstrate what?ﬁe can do without
receiving blofeedback pract1ce in advance dur1ng any one
treatment session. In order to measure the subJect’s control
prior to feedback an adaptation phase and a baseline phase

would also be neqessary. An obvious cost. for such rigour is

the increased time required to conduct a session.



Furthermore, it may be the case that subjects get some
benefit out of biofeedback during the adaptation phase when
physiological response levels typically are changing. This
notion is probable in light of recent evidence which shows
that the ability tqbdiscriminate changes in physiological
response is a Key element for clinical benefit (Jurish,
Blanchard, Andrasjk and Epstein; Note 6). Alternatively,
Shein and Mandel (Note 7) have argued that standard
deviatibn or minute-by-minute response variation is .an
important indicator of self-regulation in biofeedback.
dbviously, more basic research in the area of biofeedback
1earning is needed in orde; to clear up these questions.

In the absence of daté to substantiate that it was the
physiologiéal control sKills learned in biofeedback that
were responsible for migraine reduction, many alternative
explanations are possible. The promotion of life style‘
changes by biofeedback, expectancy for improvement,
treatment credibility, and self—éenerated coping strategies
are a few of the a]fernative factors which were coVered
earlier in the section on .Therapeutic Intent contained in
the Introduction.. If such explanations are true fhen the
results of the present study suggest that they were somehow
related to the type of biofeedback treatment and the pattern
of psychophysiological responsivity. For example, squeéts
with high basal EMG who were assigned to EMG treatment may
have come to realize that they were chroniéal[y tense and

thus took steps to change this situation. They may have
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taken up jogéing on a regular basis or they may have
purposefully relaxed their muscles whenever they noticed
their muscle tension in a stressful situation. Altefnatiyely
finding out that their headaches may be related to high
levels of muscle tension and knowing that they were
receiving biofeedbaﬁg‘for‘muscle tension may have convinced
some subjects that they did not have to anticipate the
occurrence of so many headaches any longer. Consequently
these subjects may have adapted a more carefree mental set
and lifestyle. Endless possibilities exist. In fact many
subjects made comments which suggested that such factors
came into play to some degree. One person reported that
subsequent to temperature biofeedback, when she noticed her
hands were cold she would switch whatever household task she
had been involved in to take on something more active. A
couple of subjecté reported that they had a tendency to
clench their jaws and so they tried to catch themselves in
tﬁe act in order to vo]untari]y §top. These changes in life
style habits and activities may very well Hgve had ‘an effect

on the incidence of migraines. -
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APPENDIX A

TREATMENT CONTRACT

Participant

I understand that my participation in the migraine
treatment program will require my full cooperation and

- consent in each of the following components of the

study:

1) Punctual attendance at all 8'treatment sessions

scheduled twice per week over 4 weeks;

2) Attendance at one pretraining physiological
monitoring session held several days before treatment,
and one posttreatment follow-up session held two months
after the treatment period; .

3) Twice daily 15 minute home practice and monitoring of
specific relaxation skills learned in treatment to
continue throughout the 4 week tra1n1ng period and two
month follow-up;

4) Hourly monitoring of headache activity and medicatian
consumption during the weeks before treatment, the weeks
of treatment, and one month after treatment;

5) Keeping a headache diary for one year following the
treatment period;

6) Obtaining proof of recent medical examination by a
phys1c1an, '

7) Payment of $40 fee to cover the cost of equipment
maintenance and the materials used in this research:

8) Notifying Patrick Carney, C/0 the Department of
Educational Psychology, 6th floor - Education North,
University of Alberta should my address change.

I acknowledge and agfee that neither the University or
the treatment staff shall be responsible for loss of or
damage to any personal property incurred in the course

of this treatment project.

Date: Signature:
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Signature of Witness:

Therapist

(C) I promise that all records of Participant-' names,
addresses, and personal information will be Kept
confidential. At the completion of this study a summary
of the results obtained shall be made available on
request to all those who fully participate.

Date: Signature:
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APPENDIX H
¢
MEDICAL FORM

Name of Physician:
Name pf Patient:

- . Date of Birth:
Address: Address:

Phone:

The above named patient has been selected to
participate in a treatment program for headache patients
being conducted at the University of Alberta, Department of
Educational Psyqpology. This research is being supervised by
Dr. George Fitzsimmons. The treatment being used will
involve relaxation training and psychophysiological
monitoring including electromyography, galvanic skin
response, and surface skin temperature.

-

/ We are requesting each patient to obtain the signature
of a physieign to varify that they have received a recent
medicaL{Zi;;Thation and to ensure that there is no medical
reason why they should not participate in the research
projeg}.

For Physicia

(A) This is to certify that , has been
medically examined and I do not advise against his/her
participation in the program described.

(B) 1 (do, do not) agree that the headache pain
which this person reports is of the migraine form.

1]

Date: Physician’s Signature:
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APPENDIX C

Al

PROCEDURE FOR CONPUCTING STRESS PROFILE

. ‘ ' ' ’ }
{

Record ambient temperature .

Seat client in recliner chair and tilt chéir to the first
reclined position. Inquire whether headache is now
present and if so reschedule the session. '

Attach biofeedback instrumentation.
Read the following instructions to the subject:

- "Today’'s_session will last approximately 30 minutes.
What I am goin to do is attach you to three '
biofeedback instruments in order to see wha? levels
of activity you produce in three different . ‘
physiological systems: (a) skin temperature, (b)
muscle tension, and (c) skin perspiration. These
instruments will not shock you or harm you in any
way, they merely attach on to the surface of your
skin with these wires. We are hooking you up today

- in order to find out -how your body activity
corresponds to your headache pattern, and how the
relaxation' treatment program changes both your body
activity and your headache pattern. Do you have any
questions?... - .

"For the next 15 minutes. I would like you to relax
comfortably with your eays open and just listéh to
the music being played in the background. Try to
avoid unpleasant thoughts and just enjoy this 15
minutes of rest. After 15 minutes have elapsed !
will ask you to sit for about 10 minutes with younr__-
eyes.closed. Please try to sit quietly without .

~ looking around or talking, and try to Keep your
hands still on the arm rest with your palms facing
upward. Do you have any questions?... Okay then,

_ starting with your eyes open, just relax and I will
tell you when 15 minutes are up." .

-

Begin monitoring. Continue for 15 minutes.
After- 15 minutes say:

“And now I would like you to sit for about 10
minutes with your eyes closed. Try not to fall.

asleep.” .

After ihbee-minutes'say: ' ¢
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"Okay, while keeping your eyes closed now ! want you
to perform a mental task for me. I want you to
subtract -seven from 1000 and then to continue
subtracting seven from your answers as fast as
possible until I tell you to stop. Do this in your
head not out loud. Okay so 1000 minus seven . is ...
(pause), now keep going to yourself." :

After three minutes say "stop." Ask, "what number did you
get to?" Say to subject: "Now I just want you to relax
with your eyes closed and listen to the music without
interuption for five minutes and then we are finished.

-After five minutes end the session and disconnect the
instrumentation from the client.



127

APPENDIX D

EMG TRAINING PROCEDURES AND INSTRUCTIONS - SESSIONS 1 TO 8

1. Attach the biofeedback instrumentation
2. Read the following rational- to the subject:

"The eight treatment session you are receiving are
designed to teach you how to produce more effective
physiological relaxation at will. Your final goal in
treatment is to become able to discriminate
excessive stress in your body and be able to remove
such stress in order to prevent migraine headaches.
Regular and consistent practice at removing
excessive stress will eventually develop into a
life-style habit. When this occurs your body will
maintain a more relaxed level of arousal without
conscious effort. It may take somewhere between a
couple of weeks to several months to develop this
automatic habit, depending upon the amount of
relaxation practice you do and the strength of the
stress habit you now have.

. In biofeedback training you will learn to relax
efficiently, guided by the feedback signal. The idea
is to slow down the clicking noise which indicates
the level of muscle tension in your head region.
Slower -clicking means less tension. Over time you
will learn to produce lower: levels of tension in

“less time and to maintain these low levels for
longer periods. Even though the biofeedback is only
attached to the head region it is to your advantage
to learn to relax throughout your entire body.

Biofeedback guided relaxation takes place in 3
stages. The first stage is called the "awareness”
stage where your brain is merely made aware of how
much clicking feedback corresponds to how much
muscle tension. Gradually the second stage emerges
where in addition to becoming aware of tension
levels you become able to control the tension and
further reduce it. This second stage is Known as the
"control" stage. ‘

Please note that the control stage takes time
to emerge because you must learn the skKill involved.
Also note that contrary to most other -intentional
learning you do, learning to relax does not involve
active striving. The more you §trive the more tense
you will become. Instead of actively striving to
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reduce muscle tension you must passively concentrate
on the feedback signal and "allow" the cldcking to
"g¢reduce. In other words, "let it happen."” '

The final stage of biofeedback guided
relaxation, following awareness and control is the
"weaning"” sfage. Weaning involves practice at
producing the relaxation response in the absense of
the biofeedback signatl (clicks). Such practice will
‘be provided in sessions 5, 6, 7, and 8. In this way
you can learn an effective relaxation skill which is
not dependent upon biofeedback.

Many persons have asked what thinking
strategies they should be using to slow the clicking
as they passively concentrate. Other than advising
such persons to avoid unpleasant thoughts or ‘
stress-related ruminations, there is no particular
strategy that everyone will find effective. Some _
people use mental images of relaxing settings such
as laying on a warm beach, skiing down a mountain in
slow motion, or watching a beautiful sunset. Others
think suggestive phrases to themselves such as "I am
becoming more relaxed, more calm and more quiet, I
am becoming warm and relaxed." Others do not think
about anything, they let their minds go blank. Most
people find some particular strategy useful at first
but as they learn to relax efficiently, letting go
of tension becomes a skill they can utilize without
any conscious strategy. Over the course of the 8
training sessions, I would like you to use whatever
strategies you feel comfortable with to retlax. But
remember, the important thing is not to force any
approach or to try too hard, because effort is the
opposite of relaxation. Just let the approach you
choose flow, just imagine it is already happening."”

3. In Session 1 give the following instructions:

»"The relaxation session will last 20 minutes. During
biofeedback please practiece your relaxation with
your eyes closed as much as possible. I will go over:
the tension level results obtained with you today at
the end of the session. Do you have any
questions?... Now you may begin."

In Sessions 2 to 4 give the following instructions.

"The relaxation session will last 20 minutes. During
biofeedback please practice your relaxation with
your eyes closed for five minutes and then with your
eyes open for 15 minutes. When I tell you that five
.minutes are up please open your eyes slowly and try
to maintain low tension as you watch the E.M.G. .



12N

129

feedback gauge." ' .
In Sessions 5 .to 8 give the following‘ihstructions:

"The relaxation session will last 20 minutes. During
biofeedback.please practice your relaxation with
your eyes closed for five minutes and then with your
eyes open for 15 minutes. During the final five
minutes I will turn off the visual and sound
feedback so that you can practice your sKills

i without the biofeedbackK.

4; Conduct biofeedback training.

5. At the end of each session give the following
instructions: ‘

"Please spend 5 minutes writing down a description
of the strategies which you employed to relax and
also identify any feelings or sénsations which
appeared to be associated with siower clicking. A
new summary will be written each session and taken
home with you until the next session at which time
we would like you to hand it in for our records. Go
ahead now, I will tell you when 5 minutes have
elapsed.”

After the 5 minute period give 'the following
‘instructions:

“"For training to be effective in suppressing
migraines you must practice relaxation twice daily
for 15 minutes utilizing the strategies you have
written down. In this manner you will be attempting
to duplicate outside the lab. the same feeling state
associated with slow clicking biofeedback. Please
remember to monitor the total minutes of daily
relaxation you practice on your headache monitoring
forms. Ideally you should schedule your relaxation
practice periods in a manner which will break up
your daily stress cycle"

6. Discuss the subject’s progress during the session with -
him. Show him the minute-to-minute E.M.G. levels that he
achieved and point out how ideally he will be learning
.how to become more relaxed faster, and be able to
maintain such relaxed levels longer.

7. After each treatment sessson discuss medication
consumption with the subject. Subjects should be advised-
ahd repeatedly reminded to monitor their medication
intake and to consult with their physicians about any
changes required in their prescriptions. Inform subjects
that increased relaxation may alter the effects of their
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medication, migraine or otherwise. This is especially
true for subjects taking medication for hypertension, of
diabetes. :
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APPENDIX E

TEMPERATURE TRAINING PROCEDURES gND INSTRUCTIONS - SESSIONS
~ 1 to

1. Attach biofeedback instrumentafion.
2. Read the following rational to the subject:

"The eight treatment sessions you are receiving are
designed to teach you how to produce more effective
physiological relaxation at will. Your final goal in
treatment is to become able to discriminate
excessive stress in your body and be able to remove
such stress in order to prevent migraine headaches.
Regular and consistent practice at removing
excessive stress will eventually develop into a
life-style habit. When this occurs your body will
maintain a more relaxed level of arousal without
conscious effort. It may take somewhere between a
couple of weeks to several months to develop  this
automatic habit, depending upon the amount of
relaxation practice you do and the strength of the
stress habit you now have.

“In biofeedback training you will learn to relax
efficiently, guided by the feedback signal. The idea
is to warm your hands voluntarily as you relax and
learn how to use hand warming as an index of your
relaxation level. Over time you will learn how to
produce greater levels of relaxation in less time
and to maintain these levels for longer periods.
Even though the biofeedback is only attached to one
of your hands it is to your advantage to learn how
to hand warm as part of a total body relaxation
response. :

Biofeedback guided relaxation takes place in 3
stages. The first stage is called the "awareness:
stage where your brain is merely made aware of how
temperature changes: correspond to vascular changes
brought about by stress and relaxation. Gradually
the second stage emerges where in addition to
becoming aware of stress levels you become able to
control the stress and further reduce it. This
second stage is known as the "control" stage.

Please note that the control stage takes time
to emerge because you must learn the skill involved.
Also note that contrary to most other intentional
learning you do.Jlearning to relax does not involve

/
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active striving. The more you strive the more
stressed you will become. Instead of actively
striving to warm your hands and relax you mustYy
passively concentrate on the feedback signal and
“allow" the warming to occur. In other words, "let
it happen.” :

The final stage of biofeedback guided
relaxation awareness and control is the "weaning"
stage. Weaning involves practice at producing the
relaxation response in the absence of the
biofeedback signal (temperature gauge). Such :
practice will be provided in sessions 5, 6, 7 and 8. |
In this way you can learn an effective relaxation

~ sKill which is not dependent upon biofeedback.

Many persons have asked what thinking
strategies they should be using to induce hand
warming as they passively concentrate. Other than
advising such persons to avoid unpleasant thoughts
or stress-related ruminations there is no particular
strategy that everyone will find effective. Some
people use mental images of relaxing, settings such,
as laying on a warm beach, skiing down a mountain in
slow motion or watching a beautiful sunset; other
think suggestive phrases to themselves such as "I am
becoming more relaxed, more calm and more -uiet, I
am becoming warm and relaxed"; others do ncd think
about anything, they let their minds go blark. Most
people find some particular strategy useful at first
but as they learn to relax efficiently, letting.go
of stress becomes a- skill they can utilize without
any conscious strategy.

Over the course of the 8 training sessions I
would like you to use whatever strategies you feel
comfortable with to relax. But remember the
important thing is not to force-any approach or to
try too hard, because effort is the opposite of
relaxation. Just let the approach you chopse flow,
just imagine it 'is already happening."

3. 1In Sessioms-1 to 4 give the following instructions:

"The relaxation session will last 20 minutes. The

- more you relax the more your hand temperature will
increase up to a maximum of 90-96 degrees. I will go
over the temperature relaxation results obtained
with you today at the end of the session. Do you

- have any questions?... Now you may begin. Please
practice with your eyes open." '

In Sessions 5 to 8 also say:
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“During the final five minutes I will discontinue
feedback so that you can practice relaxation in its
absence.

4. Conduct biofeedback training.

5.\ At the end of each session, give the follow1ng
instructions:

"Please spend five minutes writing down‘;\n
description of the strategies which you employed to
relax and aléo identify any feelings or sensations
which appeared to be associated with hand warmings.

A new summary will be written each session and taken
home with you until the next -session at which time
we would like you to hand it in for our records. Go
ahead now, I will tell you when 5 minutes have

elapsed.”

After the 5 minute period give the following

“ instructions: "For training to be effective in
suppressing migraines you must practise relaxation
twice daily for 15 minutes utilizing the strategies
you have written down. In this mahner you will be
attemp§ing to duplicate outside the lab. the same
feeling state associated with hand warming
biofeedback in .the lab. Please remember to monitor
the total minutes of daily relaxation you practice
on your headache monitoring forms. Ideally, you
should schedule your relaxation practice periods in
a manner which will break up your da1ly stress
cycle.

6.. Discuss the subJect s progress during the session with
him. Show him the minute-to-minute temperature levels
that he achieved and point out how ideally, ®e will be
learning how to become more relaxed, faster, and be able
to maintain such relaxed levels longer

7. After each trgatment session d1scuss medication
consumption with the subject. Subjects should be advised
and repeatedly reffinded to monitor their medication
intake and to consult with their physicians about any
changes required in their prescriptions. Inform subjects
that increased relaxation may alter the effects of their
medication, migraine or otherwise. This is especially
true for subjects taking medication for hypertension, or

diabetes.

8. In Session 2 (Session 3 for Combined treatment) provide
subjects withwBiotic Bands and instructions (see
Appendi x F). Ask subJects to practice once a day for 15
.minutes and to monitor temperatures as instructed.
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APPENDIX F

BIOTIC BAND MONITORING AND RECORDING

Please use your Biotic Band device to monitor finger
temperature for one 15-minute relaxatton session per day.
Attach the band to the middle finger of your non-dominant
hand. Place the band with the temperature scale on the

palmar surface of your finger, and centre it mid-way along
‘the length of your finger. The band should be snug but not

tight. While relaxing try to sit in a comfortable chair with
arm rests so that your hand temperature will not be effected
by warmth from your lap.

As you practlce relaxation note how your finger
temperature increases. On your headache monitoring form,
write down your finger temperature (a) after the band has
been on your finger for 1/2 minute and (b) after exactly 15
minutes of relaxation (e.g. (a) 84, (b) 91).

Please avoid crusing or crumpling the band as they may
become inaccurate with abuse. If you think that your band
has broken bring it in to your next training session. We
would appreciate having the bands returned at the end of

treatment.

BIOTIC-BAND II has a range of 20.0°F divided into two
degree intervals which are indicated on the band by the
printed numbers. The liquid crystal squares beside the
numbers light up when the temperature of the finger being
monitored comes within that two degree range. Within each
range of two degrees, color changes indicate smaller changes
in the temperature. Each color change equals a change of
0.5°F as shown in the table below.

Lighted

Degree Red-Tan  Orange Yellow-Green Blue-Green 'Blue
78° 78° 78.5°  ~ 79°" 79.5° 80°
80° ' 80° 80.5° | 81° 4 81.5° 82°

82" 82°  82.5° 83" 83.5°  ax°

A



84"
86"
88"
90°
92"
94°

96"

84"
86"
88"
g0’
92
94"

96"

84.5°

86.5°

88.5°

90.5°

92.5°

94.5°

896.5°

85"
87"
8o
91"
93"
95°

97"

85.5°
87.5'
89.5°
91.5°"
93.5°
95.5°

97.%°
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86"

88°

90°

92°

94"

96°

98°

some squares should always be ignored.

In taking a reading always read the highest temperature
showing. The purple color which may sometimes be visible on
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APPENDIX G

SUMMARIES OF ANALYSES OF VARIANCE



*

Sumﬁary of Anélysis of Variance for Headache Intensity Variable,

Reactivity Grouping, Three-Factor Repeated Measures, (N=48).

137

(see‘W1ger'P.523)

. \_/

_ Sums of Degrees of Mean
Source . Squares Freedom Squares F P
Between Subjects - 5604.64 §7
A 88.53 1 88.53 0.73  0.40
B 279,41 2 148.70 1.22 . 0.30
AB £i3x36 2 56.68 0.47 0.63
Sﬁbjects within
Groups 5105.34 42 121.56 '
. ) : -
Within Subjects  1183.90 96 -~
c’  265.52 2 132,76 13.20  0.000%
AC - 171 P 0.86 0.09 0.92
BC . 21.23 4 5.31 . 0.53 0.71
ABC 56.62 4 14.15 \ S 1.42 0,24
C x Subjects ‘ "
within Groups 838.82. 84 9.99 . :
* Conservative ¥ (1,42) = 0.00L
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Sumnmary of Analyéis of;Variance'for Headaéhe Intensity Variable,

L,Recovery Grouping, Two-Factor ANOVA, (N=55).
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ERRORS

40,92

: Sums of ‘Degreea of Mean .
. Source. Squares Freedom Squares F P
A 86.11 1 86.11 2,10 0.15
.V K% 82.93 2 41.46 1,01  0.37
.\_y | 320.82 2 160.41  3.92  0.03
2005.32 49 |

L
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\
s .
SWry—of-Analysil of V&rianc;for “EMG Tra:lning Dat:a, © s
»
Reactivity Grouping, Three-Factor Repeated Measures (N=48). '
y , :
» : Sums of Degreg.s of Mean - R
Source Squares = .Freedom Squares F P
" A ’ ‘. -
Betwsen Subjects  303.11 - 47
A 1.06 1 1.06 0.15 0.70
B, 7 T30 T 2 1.65 0.26 0.79°
AB _, \,1(\/:6.’2"9 | 2 5.4 075 0.48°
Subjects within = . - | :
_Groups . - - 288.47 42 ©.6.87.% ;
Within Subjects - '566 410 480 T ’ § W
. . : . ' . ’ . ',-‘ 5 .
c- . 147.43 10 14.74 16,83  0.00%
AC R 5 S 10 . "0.65 0,74 ..0.68 __
. .BC 29.02 % 20 , _ 1.45 ' 1.66 ‘-o.oa**
ABC - 154 20 © 0.76  -0.86 - 0.63
.C % Subjects - o L
within Groups = 368.00 ~ - 420 0,88 :
. . :“‘_r - ) L -
" Conservative F (1, A2y'= 0.001 o ’ .
%k Conservative ¥ (1. 12) = 0.250 v ’
(see Winer P. 523) :
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Y

Recovery Grouping, Two-Fadtor ANOVA, (N=55).

‘Summary of AnaLysi? of Variance for EMG Training Data.
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T o . ‘
Sums of Degrees of Mean
Source Squares Freedom Squares F P
A . .8.66, 1 " 8.66 3.24 0.08
B 4.54 2 2.27 .85 0.43
AB ) 3,39 ) 1.70 .64 0.64 .
/. ERRORS .130.88 49 '2.67
,;‘(‘ B M X R i
" R ERFE x .



