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ABSTRACT

M1gra1ne headache is a functiona] disorder of vascu]ar mechanism
- which is known to affect a sizeable proport1on of the popu]ation 1Q aur

Western civilization.  Migraine has been treated, traditionally, by N

.pharmacotherapy,'and more recent1y; through behavioural stress manage- \\
ment programs. Thfs study applies behavioural techniques through the use h
of biofeedback instrumentation and relaxation training. The subjects
were forty-eight volunteers, all of whom suffered from migraine type
headaches. Biofeedback was applied in two modalities, throdgh electro-

’ myograph1c feedback from the fronta11s muscle, . or by d1g1ta1 skin

temperature: Ffeedback from the palmar surface of the third f1nger

A two (treatments) by two\ggroups) design across repeated measures
_was used. Repeated measufes included pre-tkeatﬁent,'treatment, and post-
eatment periode Subjects in both treatment modalities were trained
,to a\preset exper1menta1 critérion. Fo]]dwing attainment of criterion,
subJect were trained to apply their skill without visual or auditory

. feedback. \Headache activity was recorded daily through thepxperimental

period. e N

The proced' es wefe fdund to be effect%ye overall irf bringing about
a reduction in headache activity. | hose subjects who were trained by
muscular relaxation prdcedures exaerien ed a greater headache reduction

: than those who were trained to control periphera1 skin temperature,

\ SubJects who were successfu] in attaining th% preset exper1menta1-
criterion did not exper1ence a greater reduction in headache act1v1ty
than those who did not. Psychological factors are cons1dered to 1nf1uence .
success in biofeedback training and subsequent headache reduction. The

experimental results suggest implications for future treatment and research.
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CHAPTER ONE . L
1.  INTRODUCTION "

O
3

1.1 Qverview o . e

- 1.1.1 Pdrpose of Study

The primary purpose of this study was to investigate the effects of |
vfa behangra1 training program in the a11evfation of migraine headache.

The behavioral modification is effected through two procedures, b1o-

- feedback tra1n1ng and re1axation tra1n1ng Biofeedback tra1n1ng was
effected in two moda11t1es‘ One half of the,subjects investigated
rece1ved e1ectromyograph1c blofeedback tra1n1ng and progress1ve musc]e d
»re1axat1on 1nstruct1ons The rema1n1ng subJects rece1ved dig1ta1 skin
'temperature b1ofeedback training and were taught to re]ax us1ng auto- -
gen1c techn1ques All b1ofeedback tra1ninq was directed to a preset

cr1ter10n If th1s cr1ter1on was rea11zed weaning procedures were

initiated to train the subject to ma1nta1n h1s/her new1y 1earned re]ax-

‘ ~at1on techn1ques without externa1 feedback. Fo]]ow-up measures were in-

- cluded in the study to mon1tor the continuing effects of the program on

r-headache 1ntens;ty.and frequency.
¢ _ NS

1.1. 2 Chapter 0ut11ne

[

Chapter One serves as an 1ntroduct1on to the study. Included is a
chapter outline and a brief introduction to the genera1 rationa]e‘uhder-
lying the use of bioﬁeedbacf and‘re1axation‘training in migraine headache
therapy. - ’h ' 3 2

Chapter Two, 'The Migraine Headache s exam1nes the migraine syndrome.»

This exam1nat1on beg1ns with a def1n1tion of m1gra1ne 1n terms of sympto-

mo]ogy and medical c1ass1f1cat1on schemes, The physiology of the migraine



is ﬁiscussed next, in mechahicq] and biochemical aspects. Etiology is
examined in terms of specific initiating factors, external and internal.
These specific triggeringAmechanisms are then placed within the frame-

. work.of the genefa]'stress response. The chaptek c]oﬁes with'a‘deliné;f
tion of treatment moda]it{es, Which_include environmental control, drug
therapy, behaviora] counse]iing to modify psychological propensity, and
reléxatioh training. _

Chapter Threé, 'Biofeedback and Migraine Headache', reviews the
basic functioning of the autonoﬁic nervous system and.of the action of
striated muscle, both of which may be-inyo1ved in the mfgra;ne syndrome.
Voluntary control of the autonomic nervous system i§ related to skin
temperature biofeedback't#aining, and experimenta]lapp]ications of such
training are.examined. This discussiongis followed with a descriptibn
of biofeedback as apptied in the voluntary contfo]lof muscular activity,
| with an examination of related studies. A discussion of ﬁon-specific
Tearning components in the training process i§ included. These
'ﬁncontro]]ed variables are seen as psy§ho1o§ica] influences which act as
modifying factors to the measured physiologica]“changes. A summéﬁy of.
this 6hapter.1eads fnto a specifi& treatment rationale and to the three
speéific questions to be considered in the study. e

Chapter Four, 'Method' reviews the experimental procedures employed ,/
in the study. | | |

Chapter Five, 'Resylts', presents the experimental design, the déta,
the method of ana]ySis, and the resu]ts‘of the analyses as applied tb the
| two Quesfions under study which require statistical interpretation.

. Observations as related to question three are anecdota],‘and are reserved

until Chapter Six. .



Chapter'Six;\'DisCUSsion' begins with a brief overview followed by
ff a discussion related- d1rect1y to each of the research quest1ohs The
Chapter concludes with a d1scuss1on of results in relation to some of the
theoretical and pract1ca1 1mp11cat1ons of ‘biofeedback train1ng in

migraine headache, and a discussion of implications for further research

1.1.3 Biofeedback and Migraine Headache: General Rationale

‘Biofeedback is a technique which involves the use of electronic
eqoipment to provide to a human subject-feedback of some interna1 physio- T\\\
_1ogica1 event. The feedback is common]y provided in the form of a
visual or aud1tory s1gna1 (BasmaJ1an, 1979)¢
Teaching human subJects to control physiological processes has had
’therapeutic results in a number-of areas, one of which includes the
‘~a11eviation of migraine through teaching patients to raise finger-tip
temperature. Temperature training has frequent1y been associated with
autogenic reTaxatioh,Qa procedure developed by-Schu]tzrand‘Luthe in |
Germany (1969), whereby a subject repeats re]axing; self-warming’statements' |
- . to himself. Chronic muscle tension headache has been treated successfully )
through-myoé]ectric feedback which is aihed at reducing general muscle
'tension Jacobson (1933) f1rst developed the techn1que in the 1920's.
He deve]oped a progress1ve somatic re1axat1on procedure which he
monitored with pr1m1t1vene]ectromyograph1c equ1pment.
An overactive sympathetic nervéus\system‘seems to be implicated
in the pathogenesis of_migraine. Migraines are frequehtly accompanied
by tension headaches which.are characterized by excessive activity in
" the muscles of the scalp, forehead and neck. | o
Ev1dence seems to suggest that tra1n1ng with EMG feedback for

muscu]ar relaxation and/or skin temperature feedback to augment per1phera1
R



vasodilation and concommitant relaxation is effectiée in reducing -head-
ache intensity and frequency. The present study is conducted to examine
the relative efficacy of the fwo biofeedback -methods, EMG and digital .
temperature training, as apb]ied to subjects who suffer from headaches

of the migraine type. To date, nefther-method.ﬁas-been demonstrated to.
be unequjvoca11y‘superior to the other in alleviating headache symptoms ,
nor has the most efficacious treatmeng‘proceddre been demonstrated.
Experimental ev{dencé, which may indiéate one method to be sdperiof to

the other, is seen to be bf value in future treatment of migraine headache. '
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CHAPTER TWO
2. THE MIGRAINE HEADACHE

2.1 Definition

Headache‘;s a unique syndrome in medicine and is considered to Be
the.most common medica1’comp1aint of civi]iied man, and“yet, severe
headache is only rarely caused by organic disease. In a small percentage
of cases, headache may be the presenting complaint of severe diseaée such
as bra1n tumor, cerebra] hemorrhage or-meningitis, and in cons1derat1on

N

of th1s poss1b111ty every headache patient should have a careful physical
and neurological e;amination (Diamond & Dalessio, 1978). But in the
majority of cases, where no organic lesion is found, headache is seen to
be a physical symptom of -inner distress, a somatic expression of
unresolved conflict, repressed tension, a disharmony of mind and body,
and yet, the pain of headache may be equally intense, whether its |
prtmary source is organie or psychological. ‘

"Physicians have separated'headacheS’into three categories; vascular,

musc1e contraction, or'traetion and inf]ammatbry headache. Traction

| and inflammatory headaches are classified as those headaches Which do

have an organié basis, such as tumdr, a hematoma or an abscees in the
sku41 A muscle contract1on headache is, as its name implies, charact-
erized by persistent’and painful contractions of the head face and neck
These headachesrmay persist for Ipng periods of time and are considered
to be associated with depression or‘anxiety.' Vascular headaches may be
of the migratnou5‘9r non;migrainous type. Both types involve dilatation
of cranial arteries, but the non-migrainous vaecu]ar headache.is non-

recurring and is caused by a specific irritant such as a systemic

infection or ‘a noxious chemical (Diamond & Dalessio, 1978).



Inbsunnary, migrﬁine is seen to bg a common and distressing
malady which affects cibi]ize&\man. The prevalence and the severity'v
of the migraine attack suggest Ehe loss of many work hours and the
endurance oflmany hours of pérsona] pain. Studies of the incidence
of migraine have been garriéd out in Scandinavia, Bfitain and the
United States. .No information is available regarding the incidence, of
m1grafne in the Asian or African countries. If cultura] di fferences
exist, such comparative data would be of much 1nterest in re]at1on to

the causal factors underlying migraine.

2.1.1 Classification

Migrainous headaches are recurring headaches of phe vascular
type. The Ad Hoc Committee on Classification of Headéche (1962)
groups these headaches into five classes.

A. The 'Classic’ m1gra1ne which presents a warning phase char-
acterized by visual or sensory‘phenomena, followed by a pulsating
unilateral head pain. This type inc]udes‘approximate1y 10% of migraine
sufferers (Friedman, 1975). |

B. The 'Common' migraine is. a vascular headache, which may be
bi]afera] and which does not present the striking sensory prodomes,
~ although less sharp]y defined warn1ng signs may be present. This head-
ache has been referred to as 'atypical migraine' or 'sick headache and
is the most common form of migraine;

_C. -'Cluster headache is a vascular headaéhe, which is usually
"~ unilateral, brief in durafionAbut which will occu; in clusters or
groups over a per1od of severa1 weeks .. '

D. 'Hem1p1eg1c m1gra1ne and 'opthalmoplegic' m1gra1ne are rare

forms of migraine which are distinguished by sensory sensations,



muscular weaknesses or paralysis which are maintainedl}or a period ’
during and after the headache. |
£. 'Lower half' headache is a headache which is felt primarily
in the lower half.of the face, and which includes some facial neuralgias,
a neura]éia being a pain which will extent along the course of a nerve.
This c1assifjcation scheme is based on the pain mechanisms of

migraine and provides a logical framework which is useful for diagnosis

to the medical profession, and for those who study migraine.

2.1.2 Symptomology

Although the 'headache' is only a part of a widespread disturbance,
it is the most distinct{ve and readily apparent aspect. Migraine
headache was described and named 2000 years ago by.Arataeus of Cappodocia
(Sachs, 1971). The word 'migraine' comes from the Ffench through the
Greek ward 'hemikrania', meaning pain or aching on one half of the head.
Migraine %s'distinguished by this feature of severe, throbbing uni-
1atera1‘head pain,wfrequent1y associated with nausea, and periodic in
nature; |

Wolff (1963) has described the s_yrﬁ{atomoiogy‘of migraine with a
thoroughness that)has yet to be surpassed. Included in this descrip-

vfion; Wolff described the ;aciability of the pre-headache phenomena.

" He reports that many patients experience a strong sense of we]]‘being and
high spirits before the onset of an attack, which may be exhibited by
ta]kativeness.and increased appetite. For the-sma11 group who

experience what is classified as classical.migraine, this period is
followed by visual and ofhef sensory distufbances iﬁmediate]y before

the onset of the headache. The visual disturbances may occur as

b]ind-spots, bright flashes of 1ight, or geometric designs which pass



across the visual field. These visual effects are not always followed
by headache. They may last from a few minutes uawards to an hour, and
usually tenninate‘before the headache begins. There may be a con- ,
current numbness, or prickling sensations in the face and unilateral

" hand, speech affects or hallucinations of moveﬁent, nausea, sweating,
or fainting. Patients who experience ‘cammon migraine' have less
clearly defined warning syndromes. They may experience fee]inés of
tension, hunger, wakefulness, deprassion of)simp]y loss of energy.

The patient is apt to be extremely unsocial, hostile and destructive

" during this period. In‘additiqn, memory, attention aAd concentration

may be poor, and- these mood changes may continue through the duration

of the attack.

The .pain itself, while frequently unilateral, may also be bilateral.

Initially, the quality of the headache'is a throbbing and aching which
may become a steady ache after some hours.' The intensity of the pain
varies for each individual and between individuals, from very slight
to an intolerable, fierce pain which causes prostration/and near coma.
This pain is intensified by movement, bodily effort, or position
change. The intensity»of the pain is also affected by bright 1ight,
1oud saunds or by menta] effort (NQ]ff, 1963). .

The duration of the attack may be anywhere'from a few minutes
to sevéra] days. Attacks are often observed to last from 'sun-up'
to 'sun-down', but Wolff noted that migraineurs will aiso frequent]y
wake up with a headache. Astacks maf occur several times a week,
_ once a month, or very infrequently. Migraine héadache attacks will
occasionally occur during a 'let down' period‘such as a week-end, the

first days of a holiday or at the time of a planned social engagement.

10



. The site of the headache is most commonly in the frontal and temporal

or'iaterql regions of the head, but a piercing, sharp pain may settle
behind the eye, and the pain can radiaterécross the head and into the
féce and neck (Diamond & Dalessio, 1978).

Wolff pointed out, further, that a migraine patient 1ooks and
feels i11. The skin may exhibit a pallor and poor tone. Features
will look strained and impf&bsuffering. The patient is apt to be tear-
ful, tired and irritable, and will complain of feeling chilly,
barticu]ar]y in thé extremities. The temporal, frontal and supra-
orbital blood vessels on the painful side appeaf distended and are
painful to touch, as is the entire scalp area. Anorexia or lack
of dppetite and'naUQea accompany most headaches. Vomiting may occur
throughout the attack and may be a serious aspect, causing a delay in
recovery. Other symptoms may include nasal constriction, abdbmina]
distention, constipation, fever, disturbancés in water metabo]ism,
and photophobia (an undue sensitivity to light). After an attack,
usually fhe patient feels euphoric, filled with energy and drive,
enthusiastic and re]afed. |

Excépt on rare occasions all symptoms disappear at the end of

the attack. In 1-2% of migraine sufferers, symptoms will continue

beyond the headache period, as in hemiplegic or opthalmoplegic migraine.

These complications include muscular weakness, visual defects and
rarely a hemiparalysis. It is presumed that these changes are
related to a very prolonged vasoconstriction in the migrainé attack

(Wolff, 1963).

2.1.3 Epidemiology

Migraine is commonly reported to occur in approximately 10% of

11



the population, a freqﬁent]y quoted figure which does not seem to be

* based on any barticu]ar survey. Some recent surveys report a much
higher incidence. Waters and"O'Connor (1975) studied large numbers of
population groups with standardized questionnaires administered in

- three separate epidemological surveys, and citéd prevalence rates of
migraine type headaches of 23-29% in women and 15-20% in men, Ziegler
(1978) stated that his own surveys indicated that 20-25% of the whole
population suffers from a migraine type of headache. Variations in
these figures may be a result of»diffjcu1ties in classification, poor
response rates to sur&éys,‘or a neurotic tendency of patients in
adhitting or not admilting to symptoms, or a combination of these
factors (Ziegler, 1978). Women appear to experience migraines more
commonly than men. Water's and 0'Connor's study (1975) showed that
more'wohen than men have headaches and that in both sexes the incidence
of headache decrease§ with age. _Henryk-Gdtt and Rees ({1973) 1in surveys
conducted through the civil serviée, 1ndica£e that women report about
. twice as many headaches as.do men. The sex differences in the
occurrence of migraine,sugéest a relationship to hormonal féctors,

as does the océurrence of 'menstrual migraine’ (Zieg)ér, 1978). These
results are confirmed by Zieg]gr's report of his own'survey (1978).
Waters (1971) also reported no re]atfonship between intelligence and
social class and migraine, as has been previously suggested. He does
suggest that the more 1nte1ligent,'and persons from upper socia]v

classes, are more apt to consult a doctor concerning their headaches.

2.2 Physiology

- 2.2.1 Vvascular Mechanisms |

The 'vascular and pain mechanisms in migraine are well described by

12
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, | |
Rose (1979). The structures within the head that are sensitive to

pain are the blood vessels and the coverings of the brain (the

meninges). Brain substance/itselfﬂis insensitive to pain, and
neurosurgeons can operate op the brain without anaesthesia. The pain

felt in a migraine headach% is in part due to.the pressure of sWo]]en
blood vesséis against the ;ensitive membranes that sheath the skull

(Rose, 1979). ‘ '

The brain is enclosed by a container of bone (the skull) which
is itself covered by a fibrous structure and skin (the scalp). Beneath
thé skin are many blood vessels, including arteries which take blood
to the heart, and veins which return blood to it. The scalp arteries
come out of the large carotid artery which divides in the neck into
- two branches. The external carotid sends blood to the outside of the
skull and to the brain coverings (the meninges) while the other branch,
the internal carotid;'enters the skull and joins with vessels from the
vertebral a;tery. These arteries provide the bioodmsupp1y to the
brain.

\ L The brain has three coveringé or meninges, the dura mater, the
outer covering, the arachnoid mater underlying it, and the inner
covering, the pia mater. Between the arachnoid and the pia is a
fluid, the éerebral spiga] fluid, which bathes and protects the brain
ang spinal cord.

The skull itself has,a‘covering, the periosteum, with a porous
inner structure which contains short blood vessels. The periosteum
does have pain receptors, and when it is sfrefched by inflammation,
will cause severe pain. All the mafn arteries to the ddra and. some

smaller branches are pain sensitive, and stretching of these vessels
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will cadse severe pain. Parts of the dura are also very sensitive
to pain and pain produced in the frontal area may spread to behind
the eye. The great venous sinuses are very sensitive to pain as are
the main arterial blood vessels., Dilatation of the internal carogid
inside thelsku11 will cause a dull and throbbing pain that eventually
may become nauseating. This pain is localized behind the eye and over
the temple on the same side as the affected artery. There are twelve !
cranial nerves wﬁich arise from the brain, but all.the pain impulses
in the heaq are carried by only two of these, the fifth and the ninth
cranial nerves, which also carry most of the other sensations felt
in the head and face.

Most blood vessels, i?cluding arteries, have a smooth muscylar
coat which enables them to change their diameter. These chang€24a1ter
the amount of, and the resis;;nce to blood flow. The throbbing pain
of vascular headaches, inciuding migraine, is in part caused by the
stretching of these blood vessels (Rose, 1979). Persistent dilatation
causes these vessals to become rigid and pipe-like. Pain at this
stage is a steady ache, which replaces the earlier throbbing. Dgring
this time, a contraction of the neck muscles usually occurs and a
muscle-contraction pain develops. This spa§h is a reaction to the
intense vascular pain and mﬁy endure after the vascular symptoms have
subsided (Friedman, 1954). |

Preceding the headache phase of migraine, there is a narrowing
of blood vessels (vasoconstriction) inside the head. Thi§ decrease in .
blood flow accounts for the visua1 and othér prodromal symptoms before

an attack. This theory of prodromal vasoconstriction initially pdt

forth by Wolff (1963) has been subsequently verified by cerebral

i
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arteriography during and following the migraine prodrome (Dukes &
Vieth, 1964).

The smdoth muscles covering the blood vessels are supplied by
nerves which have functions similar to those of nerves going to other
muscle fibres, stimulation of which will cause the muscles to contract
and narrow the blood vessels. These nerves come from a part of the
nervous system that is not usually under the control of the conscious
mind, called the autonomic nervous system. This system has two
parts, the sympathetic and the para-sympathetic, each of which have
different and opposing actions. The sympathetic branch increases the
tension or tone of blood vessels, and thereby increases resistance to
increases in blood pressure. The sympathetic system alters the blood
vessel calibre in such a way, so that there is a decrease in the blood
flow to the periphery of the body, and an increase in the blood flow
to the trunk and head. This is the system which takes over in |
situations of danger, in what has come to be known as the 'fight-or-
flight response' (Rose, 1979).

In summary, the mechanical aspects of migraine include an initial

¢, fﬁtracrania1 vasoconstriction phase. During this period, insufficient

a " Dlood supply and a consequent reduction in tissue oxygenation may

',Acause sensory aberrations. The period of intracranial vasoconstriction
is followed by a period of extracraniaT,Si]atation and it is during
this period that the pulsing, throbbing p;Tﬁ'of migraine is experienced.
During this phase, the migraine sufferer may experience cold in the
extremities. Such symptoms suggest that the blood pool has been
shifted to the brain and-torso, and away from the periphery. This

vascular process is initiated by the sympathetic branch of the autonomic



ne}Qous system, a system-wh{ch is responsive to 'stress'. - Implied

in thisfdescriptidn, is the rationale for biofeedback assisted skin
iéﬁperature traini g‘proqedures which may act specifica]Ty to initiate
a hydrau]jf shift of the blood poo]‘aﬁéy from the brain énd torso and
.t'o extkemi‘“:ties, ther‘eby reducing itile ,essune and pain in the strained
vessels. Such trajning may also act to initiate a reversal of the more

general ifﬁess response.

2.2.2 Biochemfétrx_' . . . .
The dilatation of p]ood-vesSe]s alone is not sufficient to

‘produce headaéhe. ‘Other dynamic or_chemica] factors contéibute

(Friedman, 1954). A nymbef of these spécific vasoacéiyé biochemical

'supstances have been identified in association with migrAine attacks

by a series of investigators. Some of the important findings‘in these |

investigations are listed below. | |
While the tone of the ]arge.b1ood»vesse15 is controlled primari]y‘.

byvneurogenié stimulation, the micro circulation, which includes the

capillaries ahd arterio]es, is controlled by circulating substances

in the p1asma,\which inf1uehce the‘tone of Vascu]ar smooth‘musc1e

and élter the calibre of its vessels (AntﬁOny & Lance, 1975). . Anthony -

and Lance (19%7).found 1evelsvof piatelet serotonin (5-hydroxytriptamine)

to be e1evated'{ﬁ thg pre-headacﬁe_phase and dgcreased during the ‘

headache period. Platelets arenminute circular discs fqundﬁin the blood

6f all anima]s,iand are concerned with blood f]ow’and blood coagulation.

.- Platelets contain‘98.5%.of\bIOOdlﬁerotonin. Anthony and Lance (19751

further rebort'that a fall in'piésma levels of’serotonin occurred in

85% of migraine attacks invéstigated, during tﬁf actual attack phases.

In 1961, Sucuturi. found that urinary 5-hydroxyindoleacetic acid (5-HIAA),

.



nthe major cataboTic'product of serotonin, was increased during a
migraine attack. Anthony (1976) fougp higher levels of frée fatty
acids to be found in patients when a migraine headache is present.
P1ate1et aggregation has been induced in vitro by free fatty acids,

~

'and such aggregation is associated w1th the release of h1stam1ne and
‘ seroto;1n; ‘Therefore, certain free fatty acids may be a causative
factor in releasing sefotonin from the platelets. Chapman et al.
(1960)'repoft thé p}ésence of increased levels of vasoactive polypeptides
(neurok1n1ns) during a migraine attack. These subStantes act in the
blood vessels and‘perivascular t1ssue to reduce pa1n thresholds, to
increase cap111ary permeability and to induce 1oca1 inflammation.
~ Plasmakinins are released by neurostimulation or stress oflthe centrgl
nervous system. Sandler (1977) found a significaﬁf decrease in blood
levels of serotonin (5-HT) and of platelet monamine oxidase during
‘migraine headache attacks, monamine oxidase (MAO) being an enzyme
| whiéh catalyzes the breakdown of 5-HT. Horfobin (1977) found that
increasing Tevels of substances known as prostaglandins produce
vasoconstriction followed by yésodi]atation, The release of prosta-
glandins from the lungs is stimulated by serbfonih and by tyramine,‘
ahd_prbstag1andins are in turn-involved in platelet ‘aggregation and
serotonin release. '.

Anthony and Lancé (1975) consolidate this infqrmation and present
a hypothesis regarding the biochemical and vascular mechanisms of a
_migraine attack. An unknown 57HT releasing féctor appears in the
blood at the onset of the attéck (possibly free fatty acids):~
Increased levels of 5-HT in the blood then produce vasoconstrjction

 f(causing prodromal symptoms). As-this released SFHT is excreted or
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metabo1ized, blood lTevels fall rapidly, and its-influence on blood
vessel tonus is lost. Vasodilation of the scalp arteries and constric-
tion of skin cap1]1ar1es then occurs. It 1s theorized that these
rapid 5-HT fluctuat1ons may st1mu1ate the vom1t1ng center in the
_'medu11a. The 5-HT releasing factor may a1so prevent the platelets from
picking up more 5-HT from the gut, as p]ateTet aggregabi]ity remains
h1gh throughout the attack and appears to be 1nverse1y proportional
to serotonin levels in the blood. The pain and edema of the arterial
wa]]s may be partly uue to the local release of prostaglandins,
Fanchamps (1974) introduced the>invq1vement of p]asmakinihs {or -
neurokinins as named by Wolff), which along with histamine and 5-HT
~are known to prevoke 1oea1 pain and lower the pafn thhesho]d. Fan-
chémps‘inc1uded histamine as a precipitating factor.} Histamine is
released by mast~ce11s'in the yesse1 walls along with 5-HT during the
_ migraine atiack. Mast-ce1ls aré connect{ue tissue cells whose
specific physiologic function is unknown. Histamine produces further
_vasodilation'and increases capillary permeahi]ity. ‘This process is
shown schematica1]y fn Figure 2-1, a schema partially‘derived from the
work of Anthony and Lance (1975). | | |
/ff In summary, 1t js concluded that b1ochem1ca1 substances are
somehow released in excess by certain stressors in susceptible persons,
and that these substances act in conJunct1on with one another to
produce painful vascular d11at1on, 1nf1ammat1on, a 1ower1ng of local
pain thresholds, and hence, a headache.\\The release of serotonin
(5-HT), and its subsequent dep]etion‘appears to be a-primary factor

in the -constriction-dilatation sequence,

18
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2.3 Etiology

N
2.3.1 External Precipitators S

Vascular headaches appear to arise from a variety of factors.
Certain stimuli, environmental, or intekna], affect the neurovascular
mechanism in susceptible persons and coﬁéequent1y initiate a headache.

A number of these external triggers have\been identified.

2.3.1.1 Foods

In'approximate1y;25% of migraine sufferers (Selby & Lance, 1960)
céftain foods appear to initiate a headache. Foods which have been
known to induce a migraine attack include fats, fried foods, chocolate,
cheeses,'citrus fruits, tea and coffee, and alcohol. A-.number of these
food§ contain tyraminé, which is known to be a vasoactive amine. \
Tyramine rich foods include strong cheeses, chbco]ate, pickled herring,
ch1cken 11vers canned figs and broad bean pods. Tyramine is a \
sympathom1met1c substance wh1ch imitates the action of the sympathet1c
nervous system and initiates the release of serotonin from the blood
platelets. Sandler: (1977) suggests that an enzyme deficiency (MAQ) may
prevent.tyram1ne from being metabolized, so that it is consequently
absorbed into the blood stream.

Other foods observed to precipitate a migraine attack include )
curéd meats which contain sodium nitrites, foods which contain mono-
sodium g1utamate, a known vasoactive agent, and a]coho], which is a
non- spec1f1c vasodilator. - Fast1ng, which in turn produces hypoglycemia

has been shown to induce migraine attacks in susceptible persons (Rose,

1979).



2.3.1.2 Hormonal Triggers -

A fall in plasma estrogen 1evels appears to be a precipitating
factor in menstrual migraine (Somerville, 1972). Seventy percent of
women report their migraine attacks to be associated with menstruation
and most women sufferers are free of migraine by the third month of
‘ pre@nan@y (Diamond & Dalessio, 1978). Headaches may also become more
frequent at puberty and there also may be a change! in the headache
pattern at menopause (Rose, 1978). 'These events‘gdggest a connection
between migraine and hqrmoﬁa] 1eve15. The use of oral contraceptives
and post-menopausal estrogen replacement therapies have both been
demonstrated to sighificanf]y increase the fréhuency gf-migfaine attaéks

(Kudrow, 1975).

'2.3.1.2 Other Factors | .

Weather has been. identified as a causative factor in migraine.
Twenty to thirty percent'of the migraine population react to (a) heat,
(b) cold, or-(c) thunderstorms (Sulman, 1980). Su]maniidehtifies air
electricity as a common causé in such attacks. Cold periods, blizzards
and heat waves are commonly combined with a bright dazzling glare which
produces posftive ions and electromagnetic waves. This electrical
reaction induces a serotonin release in §usteptib1e persons who will
experience a migrafne reaction one to two days befOre.the weather
change since the electric phenomena travel with the speed of light, and
the weathervfront‘proceeds mor§&§1ow1y. \

Other obsefved precipitanfs of migraine include glare of f]ickefing
1ights, smoking, exercise and hot baths (Rose, 1979). An association
between migraiﬁé and othér physiologic factors such as allergic

reactions or epilepsy has been hypothesized, but there is no conclusive
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evidence of any such associations (Adams, Feurstein, & Fowler, 1980),
-although Selby and Lance (1960) have reported abnormal EEG readings in

approximately 30% of migraine;patients studied.

2.3.2 Internal Susceptibility

2.3.2.1 Genetic Predisposition ‘ ’_

» Many neurologists have considered a familial history to be a pre-
requisite for the Hiagnosis of migraise (Bakal, 1975). Wolff (1963)
examined the 1ncidence of'migraine in the relatives of 119 Migrafnous
patients. Approximately 84% of these patients had at Teast one'fe1ative
with_migraine. Waters (1971) examined the familial incidence of headache |
in a sample of the general popu]ation. He found that, among headache
Sufferen;, the prevaTen;e of migraine was highest in the relatives of
migraine sufferer%, but this prevalence was oﬁiy ten per cent. Natefs
concfuded that too much emphasis had been placed on fhe‘hereditary basis
of migraine. Lucas (1976) found a correlation rate for migraine-ih
monozygotic twiné of 26%; supporting the existence"of a small genetic»
factor.” Waters has concluded that -even if migraine is more prevalent in
certain families, it ddes not follow that this prevalence is geneticaf]y ‘

determined. Family members.sﬁare a similar environment arid any charact-
| eristics which occur in certain families may be the result of acquired
rathef than congenital disea§e. Whether the predisposition is genetic
or acquired, one mighf'wondek what form this predisposition might take.
Sachs'(1971). hé% sugjested that the following physiological -parameters
might predispose an individual towards migraine -- a barticu]ar sensitivity
to mdtion, heat, exhéustion, or depressant drugs -- exadgerated cardio-
vascular ref]ekes'---microcircu]atdry disorders -- or some specific

metabolic or chemical dysfunction.



2.3.2.2 Personalitx;Corre]ates

Two general theories have developed as to the cause of
migraine headache, a‘c0nstitutiona] mode1, as previously discusséd, and a
psychodynamic model (Schnarch & Hunter, 1979) which assumes that the
migraine headaches are produced by the unconscious as a way of coping
with a personality crisis. In this model the migraineur is seen to
.posseés a 'migrainebus personality', a personality type in which tﬁé
person characteristically represses rage, experiences anxiefy; and who
is perfectionistic and obsessive. The constitutional theory énd the
psychodynamic theory are not necessarily exclusive. An extreme
emotional reaction may be a-specific trigger to initiate the migraine
in" a migrainous constitution. '

Fromm-Reichmann (1937) was the firstl;o put forward a psycho-
dynamic theory to exp]ain the migraine attack. She saw the migraine
patient as one who repressed a hbsti]ity against a beloved persoﬁ,'a
hostility which was consequently expressed in the physicé] symptoms of
higraine. This theme of repressed anger under1ies other p§¥qhodynamf§
thébries bfought forth in connection with migr@ine. Weber (1932)'saw
the migraineAattack, with it's aécompanyiﬁg reiéase ofrprevious]y
inhibited excretory functions, to be a neurotit and somatic means of
finding release from mass repre;sion. Weber rellated this interpretation
to the strong fee]ing of well being which customarily fo]]ows.the-attacks.
Touraine and Draper (1934),vfrom their own case %tudies, perceived the
migraineur to be typically perfectionisiic, inseéyre, unresponsive,
sensitive, anxious and frustrated, and highly iﬁt\11igent. They saw
the migraine attack as é syndrome comparaB]e to-oﬁk

t\er neuroses.

Wolff (1937) wrote extensively-on the migrainé personality, based
: | :
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on a study of 46 subjects with migraine. He described theee subjects .

as unusually ambitious, perfectionistic and efficient, inflexible

persons who tended to harpour strong resentments, to be cautious and
reserved, cool and detached with others. The women he observed tended

20 be sexually maladjusted. These/peop]e seldom attained genuine
relaxation and experienced anxiety and tension in most aspects of their .
Tives. Wolff noted the frequency of Sunday and holiday headaches, some-
how related to a 'letdown' or change of pace. Wolff postulated that

the individuals that he studied 1ikely form a representative group of
migraige sufferers, and that others who experience migrafne might hare
similar personality features. ‘Trowbridge, et al., (1935); through theiuse
of phe Bell Adjustment Inventory, verified previously quoted case study
~work which presents the migraine patient as psychoneurotic with health

and social and emotional maladjustments. Alvarez (1947) gave support

on the basis of clinical finding§ fo the migrainous per;ona1ity. He.
based his conc]us1on on a study of more than 500 ‘migraine patients, most
of whom were women. He presented the typical migrainous woman as hyper-
sensitive, highly inte111gent, one who t1res easily, moves quickly,

~ worries and sleeps poorly, a perfectionist who is easily upset. He
perEeived migrainous men to possess sjmi]ar temperamental characteristics.
Sperling (1952), a psychoana]jst, perceived migraine sufferers to be
lora11y fixated with a depress1ve and 1mpulse ridden character, She
accounted for their observed r1g1d1ty, tenseness and hypersens1t1v1ty in ;/
this manner. Furmanski (1952) also with a psychoanalytic view, saw the
migraine as the'physio]ogica] manifestation of inhibited hostility.

Kolb (1963) supported the view of the m1gra1neur as being tense and anx1ous

with an overgrown supgrego or conscience, wh1ch does not allow acceptance



of one's own inner needs and desires. |
Philips (1976), using an Eysenck Persona]ify Questionnaire on a

random sample of 500 patienfs, did not substantiate the theory that
headache sufferérs are neurotic and\argued tﬁat "doctors and neurologists
may have formed this view of headache personality on the basis of
headache sufferers who seek their help" (b. 541). Henryk-Gutt and Rees
(1973) empirically examined the hypothesis that specific personality
traits.are0predisposfng factors to migraine attacks, and that stressful
emotional expefiences may servevas precipitating factors, using three
separate psychometric tests, on a random sample of 50 men and 50 Qomen.
Their findings supported the theory that psychq1ogica1 stresses appear to
act as impoftant precipitants of migraine, and are in fact, a factor in
54 percent of the migraine subjects reported. Their findings also
suggested that migraine subjects are pfédisposed to experiente a greater
than average reaction to a given quantity of stress. They did not
confirm previous suggestions that migraineurs are excessively ambitious
or obsessional, They point out that clinical studies of migraine are
self-selected ahd not fully representativé of the genera1»pop01ation.

| Schnarch aﬁd Hunter (1979)‘a150 used a questionnairza battery to
examine personal{ty characteriétics of migraine sufferers and results
tended fo not confirm previously reported 'migrainous personality traits'
and psychodynamic‘theqries of migraine causation. The only signifi;ant
difference seen in migrainous over non-migrainous subjects was a;fgar
of expressing anger and a suspicion of other people. Pearce (1977),
restated the poiht that the descriptions of migraine personalities are

.subjectivé impressions of selected patients. He pointed out that

empirical studies tend to agfee in general andlindicate that the migraine
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patient tends to be a neurotic personality who has‘difficulty'in hand1ing
stress, but noted that this description is apt for persons with other
. disorders and also for many persons with no illness. Rees (1977) also
concluded thét‘where emotional factors énd stress are important |
precipitants of migraine, they are not. specific. He pointed out the
importancé ofstudying migraine sufferers samp]ed'frOm the generaT
population as opbosed to those who attend cTinics. Rees concluded that
migraine is a comp}ex disorder with multiple éausative.factors and
that p cho]ogicaT stresses appear to act as important precipitants of
thésefzitacks.

In summary, a number of practitioners present the migraineur in

terms of a 'migraine personality' who characteristically represses

hostility, and demonstrates perfectionistic and obsessive characteristics,

More empirical studies emphasize that these assessments have been based
on migraine subjects}who seek médida] help, and that such subjects
represent on1y a subsection of the migraine population. In ohe of the
more important and largest of such studies, Henryk-Gutt and Rees (1973)
concluded that psychological stress reactions are a factor for more than
half of the migraine subjects reported, and they reiterate that
migraineurs may react to a greater than average degree to a given amount
of stress. It would seem, then, that stress and psychological factors

are important causative factors in migraine attacks, but that these

- factors, while invoiving‘the characteristics of anxiety and inflexibility,

are not as specific as was formerly believed.

2.3.3 The Stress Reaction'

"Sfress is the non-specif%c response of the body to any demand

‘made on it" (Selye, 1974, p. 14). Selye elaborated that it is
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immaterial whetherlthe stressor is pleasant or unpleasant. fn ei ther
case, there is a demand for adaptation or re-adjustment, and this non-
specific adaption he labels the general adaptation syndrome, or the
'flight-or-fight' response. Stress is not merely nervous tension. A
stressor may be any agént or sjtuation which brings into activation the
arousal mechanisms which enable the organism to adapt and maintain life.
The effect of the stressor is a fqnction of the intensity of its demand
on the system, and the reactivity of the system. Selye, in 1936, through
animal experiments, discovered fhaf the same set of organ changes were
induced by such diverée stimulants as cold, heat, inféction, trauma
hemorrhage, nervous irritation or glandular extracts. He then formulated
what he called the general adaptation‘syndrome.‘ Since 1936, Selye has
traced the biochemica] and structural changes igvo1ved in non-specific
stress. - '

Initially the stressor may act on any part of the body and evéntua]]y
produce the general stress reaction where nearly every organ and chemical
constituent is involved, through the coordinating actions ofithe
endocrine and nervous systems, 'gtressors act through the nefbes, and
through neural sfimu]atiOn of'the édrena1 medy11a to produce adrenalines
and acetylcholines, two antagonistic hormones. Of particular interest
in relation to migfaine are the noted vasoconstrictive effects of iﬁe
hormones adrenaline and noradrenaline. In stress, the endocrine system
is activated fhrough the hypoﬁhaiamus which produces a substance which
stimulates the pituitary to discharge the horﬁone ACTH (adrenocortico-
tropic hormone) into the blood. ACTH in turn induces the adrenal gland
to secrete corticoids which act to repress the fhymico]ymphatic,organs

and certain white blood cells which are necessary for immunity and
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a]1ergic#h{?orsqqglsjf1tr geactions. The corticoids also act on the
thymus dhdyéhyrdidjgiands, the connective tissue, the liver, and the
kidneys. The kidneys.are influenced in a manner which results in a
constriction of b166; vessels throughout the body (Se]ye, 1976). ff the
‘stress reactionvis prolonged, a frequent reaction is the development of
peptic ulcers, again produced by the inc;eased levels of corticoids in
the blood stream and by the actioﬁ of the autonomic system (Selye, 1974).
Paulley &- Haskell (1975) report on certain similarities between migraine
headache sufferers and patients with duodenal ulcers, in that they share
certain compulsive traits and a high work ethic. It is of inferest to
note that both 6. hese. groups show a significant correlation in blood
group '0'.

Selye (1974) demonstrated that qualitatively distinct stress
T

producing stimuli differ only in their specific actio
specific stressor effects arevessent1a11y the same, and he demo
further that (1) "qualitatively different stimuli of equal toxicjty do
not necessarily e]iﬁft»the same syndrome in different people," and (2)
"eveﬁ-the sam$ degree of stress, inducted by thé same stimulus, may
produce different Tesions in different individuals" (p. 33).

The fact that the same stressor can cause different lesions in
'differént indixidua]s he traced to 'conditioning féctSrs' that can

i

enhance or inh;bi£~one or ;he other stress effect. Thus, conditioners
,may'be internal (for example, genetic predisposition, age, or sex) or
eXterha] (due to hbrmones, drugs, or dietary factors). Under the
”inf1ﬁence of thes cbnditioning factors‘iwﬁich determine sensitivity)
a degree of strégf which normally may be well tolerated can become

pathogenic and cause "diseases of adaptation", affecting certain



predisposed areas of functioning (Selye, 1974).

With this concept of conditioning Selye explains the pathology of
stress. Any kind of activity may set the stress mechanism in motion, but
ft will depend on the conditioning factors which part of the body is
first or most affected. "In the body, as in a chain, the weakest 1ink
breaks down under stress, although all parts are equally exposed to it"
(Selye, 1974, p. 35).

Whatmore and Kohli (1974) defined a dysfunction of the general
stress reaction és dysponesis or misplaced effort. They viewed physio-

\aétho1ogy as an altered circuit activity within the nervous and neuro-
muscular systems, which in turn induces alterations in tissue and organ
function. Such circuits may be inborn or conditioned. Whatmore and
Kohli viewed the nervous system and enhdocrine system basically as complex
signalling systems, systems which are subject to signal error. One
significant source of signa1 error within the nervous system may occur
in the action-potential output from the pre-motor and motor cortex,
called effo}t or ponesis. Much of this effort is covert in nature and
' humanlbeings exhibit four kinds of effort (1) bracing efforts, (2)
performing efforts, (3) representation efforts, and (4) attention efforts.
Errors in ponesis may occur in any of these dimensions, mostly through
conditioned pathways, to produce physiologic alterations that intenfere
with the efficiency and health of the organism and‘may lead to structufa]
change. | |

Whether physiopathology is defined in terms”of dysponesis (Whatmore &
Kohli) or as a deraiiment of the General Adaptation Syndrome (Selye) it

would seem that for a sizeable proportfon of our population, functional

disorders are manifested in the form of migraine headache. The
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conditionérs for this reaction may be of internal or external origin.

2.4 Treatment Modalities

2.4.1 Identification and Avoidance of Triggergm

If migraine is viewed as a genetically determined physiologic
dispos{tion that is influenced by a variety of émotiona1, bioldgical and
constitutional factors,kiso1ating and,pqssib1yumodifying these factors
“may be a-logical first step in a treatment program. ance fasting |
or &issfng ﬁka1s is‘a factor that may produce headache (Saper, 1978),
‘,q,ﬁigraine suffererrmay benefit from a kegu]dr routine of sleeping and
eat%ng:‘ Avoidance of certain foods, especially those containing
tyrémihe, nitrites}»monosodium glutamate or alcohol, seems to be a
helpful first step for these persons whO’ére susceptib]e;

The}usewof oral contraceptives and estrogen therapy has been
demonstrated to wofsen migraines in suséebtib]e:Women (Kudrow; 1975)
~ and would seém to be a contfaiﬁdicétion in such cases. In addition,
thefé seem to be a number of ﬁiscellaneous triggering‘factors. ‘Glaring
sunlight or other strong“]ight seems to provokg headache in somémﬁeop1e.
Glasses with polarized Tenses may, be he1pfu1 in such cases. Some
migraine Qatientg_have cited physical exertion‘or.intercogrse to be’
precipitééing factors, although exercise on a regular Easis may increase
an individuals overall abi]ity to handle stress and therefore be
'beneficia1. Reasonqb]e'consfdefation can also be given by fhe migraine
sufferer to reduce fhe 1eve1vof environmental stress factors fhat may

be present in personal or work life.

2.4.2 Drug Therapy

Treatment may be viewed as a process of raising the body's level

1
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of defenSe The body's defense may be active or passive. In treatment’
with drugs the body is passive and the drugs act d1rect1y and

spec1f1c31]y, rather than by strengthen1ng the body S natura] resources

and when the drug therapy is d1scont1nued, symptoms comnon1y reappear.
| A number of analgesics, sedatives, and spec1f1c ant1m1gra1ne agents
have_been administered by physicians to treat migraine neadache. Anthony ?

and Lance (1972)nnave c]assified'the-dnugs which are used specifically to
~abort the migraine attack into four groups: T

(1) those whieh produce extracranial vasoconstriction, such as
ergotamine tartrate. Ergotamine has been demonstrated to be one of the

most effective drugs in the: treatment of migraine (Rose, 1979), if

adm1n1stered early in the attack. It is administered ora]]y, rectally,

by 1nha1at1on or by 1n3ect1on and other vasoconstr1ct1ve drugs, such
as caffe1ne may be added to increase its efficacy. Ergotamine is
. addictive and overdosage may worsen the headache.

' (2)}those drugs which simulate the action of serotonin receptor
sites‘such as methsergide. Methsekgide is an antagonist of serotonin
and has been shown to be 50-65% effective in migraine tneatment
(Saper, 197é). This drug has strong side effects and can on1y be
administered intermittently.

(3) those whicn block beta-adrenergic receptors in the blood -vessels
and prevent vasod11at1on, such as propranolol. Beta blockers block the
effects of the re]ease of adrenaline and nor-adrenaline which are in
turn induced by the stress reaction. Proprano1o1 appears to affect
p1ate1et uptake of serotonin and affect fatt@ acid and prostaglandin.

~ metabolism (Saper; 1978).

(4) monamine oxidase inhibitors which act to break down the
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amines which act as neurotransmitters. Monoamine oxidase inhibitors

- have been effective in migraine treatment. This is paradoxical because

MAO 1eve1s have been demonstrated to be low in migraine attacks
(Sandler, 1977). - These drugs have also been shown to be etfective in
the treatment of depression. ’

Drugs which-are also in use, and may be classified as'preventative
(Rose, 1979) include, (a) analgesics, or pain killers, which inc]ude‘
aspirin and codeine, and act centrally making the brain less responsive

to pain; (b) tranquillizers and general stress relievers, such as valium

“and I{Brium; (c) anti-depressants which alter nor-adrenaline levels in

the blood and make people less likely to react to external stress by

reducing anxiety and agitation; and (d) anti-histamines which act to

prevent the inflammatory effects of histamine in the tissues.

2.4.3 Psychetherapy

.

Drugs may provide no lasting relief from migraine; particularly as

migrainous patients tend to regard\an{/jntennission of their symptoms
- . \\~ - ! R
simply as a green light to drive themselves harder (Paulley & Haskell,

~

1975).  Wolff also emphasized that, in the Tong run, individua1s need

to understand the factors in the1r lives which create tens1on and
phys1ca1 d1stress

| Fr1edman (1973) stated that "since emotional factors appear to be
the most frequent precipitant of a migraine attack, treatment of the
psychological problems is paramount"” (p. 104). He#§e11eved, however,

that the internist or neuro1ogist should Timit himself to supportive

~ therapy, and situational guidance:and ceunse1ling, and that 1ong term

~intensive therapy should be done byﬁi&! trained psych1atr1st

Ear]y psychoana]ysts treated migraine through extens1ve

32
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psychoanalysis. In-a study of 14 patients who were trained to deal with .
their persdna]ity prob1ems, Wolff (1937) reported that 12 obtained long term
substantial relief. Paulley and Haskell (1975) treated 800 migrainbusfﬁ
patients over a period of 22 years and strongly agreed with Wolff that
any techniqué will fai] unless ohe first he1p§ the patient to overcome
deep guilt over what their superego te]]sithem is unacceptable in terms
of idleness and impérfection. Fromm-Reichmann (1937) reported that in
ana]ytic-WQrk with 8 migraine patients, 5 be;amé essentially cured, 2
found much relief and 1 was uninfluenced. weEer (1932) presented a case
_study whose higrainous symptoms- aborted over long term analysis; There
appeayé to be little recent literature regarding the use of psychoanalytic
teci:iques in migraine. Lake, Rainey, and Papsdorf (1979) included
rational emotive therapy as a treatment adjunct to a group of subjeéfs '
who,were'otherwise'receiving biofeedback as a program to control migraine.
The g#bup which received RET wa§ no more effective in contro]}iﬁg their
headacﬁes than those’which did fot. Pichel (1977) reported on a case
study where transactiona1.ana1ysis theory and techniques of gestalt
{ therapy were applied successfu11y in treatment of migraine.

In suhmgry, the importancg of p‘sycﬁo]ogica] facto' the etiology
of migraine has'beenlrecognized and documénteq. Such factd}s suggest a
psychological treatment program, which in tﬁé past has been applied )
through psychoéna]ytic and psychodynamic therapeuéic methods. However{
'thesé methods have produced only 1imited success. It would seem that
while the migraineuf would profit from self-understanding regarding the
basis of his tensions, dn‘fnte]1ettua] understanding of psychophysio]oéic
dysfunctioning, a]bne, is not sufficient to correct the dyqunetié

stagsi_ Specific training is required to cultivate the ability to
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distinguish the functional from the dysfunctional response. Furthermore,
‘ following such training, the subject needs to understand that any

benefits therein will .come solely from his own continuing application.

-~

2.4.4 Relaxation Training

Stress affects all of us. We live in a time of rapid sociological-
and technological change. Doctors have fecognized for years that we pay
a psychological and physical price in our attempt to adapt to the demands

placed on us (Benson, 1975). The generalized fight-or-flight response is

" not necessarily appropriate in our present day situation and repeatedly

“elicited may lead to a number of debilitating diseases (Benson, 1975).

The migraineur has a clear and strikiqg symptom that mind and body can
bear the pace no more, if its victim would but heed this message.
When the .General Adaptation Syndrome (G.A.S.) or fight-or-flight
response is evoked, the sympathetic nérvous system is aétivated. When
aroused, this sympathetic nervous system secreteé the hormones adrena]inev
and nQrepinephriné; These hormones bring about physiologic changes of o
increased blood pressure, heart rate anﬁ body metabo]fsm.' The G.A.S.

is controlled by an area in the brain ca]ied the hypotha1amus; While

this response is associatgd with overactivity of the sympathetic nervous
system, there is another ihvo]untary response that léaq§ to a.reductioﬁ _
in the activity of the same nervous systém, named by Benson (1975) as - |
the relaxation response.

This physiologica1‘state is characterized by certain bodiiy changes
which inglude a decrease in the rate of metabolism, where oxygen
consumption is reduced, héart and reépiration.rates slowed, and a]pha
or slow brain waves are increased in frgquency. There is also a

decrease in blood- Tactate 1eZ§Js, a substance related to skeletal musclg
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metabolism, increased amounts of which are shown to be aséociéted with
-anxiééy (Benson, 1975). These physiological changes are found in ﬁersons
who practice meditation, but they are not unique to meditation and in
fact represent a hypometabo]ic-or restful state.

If a re1axatidn state can be deliberately created, it may be
hypoihesized that relaxation may be used as a preventive measure in
aborting migraine headache attacks, if migraine is viewed as a maladap-
tive aberration of the General Adaptation Syndrome. Lutker (1971)
presents a case study of a migraine subject who was trained(in relaxation
techniques over a two week period. Symptomé were reported.to be entirely . /;%
gone over a two month follow-up period. Paulley and Haskell (1975), in
over 22 years 6f treating migraineurs, devé]o;ed a treatment program
which included weekly relaxation training sessiohs. They report a success
rate’of 67% in their clients, observed}oyer\a 3 jear fo]]ow‘dp period.

A pré§ram of re]axaéion training, including patient self—awarehess 
therapy may be a means of reducing migrajne attacks ovef.é continuing

' period of time, and may also induce bgneficial 1ife-style consequences,

without presenting any potentially harmful side effects.

2.5 '‘Summary

Migraine is seen as a psyﬁhogenic organic disorder, manifestations
of which are innervated by the autonomic nervous system. The\deve]op-
ment of migraine is a funetion of bsycho]ogica] or behavioral events
which induce emotional ardusa] and concurrent sympathetic activity,
culminating in physiological and biochemical changés,,and hence 'pain'.
The psychological ‘or behavioral events are seen as primary antecedents
to éhe syndrome. The migraine itself is viéwed as secondary, being one

\of a number of possible manifestations of‘dysponesis.
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Migraine treatment, in the past, has focused on two major themes,‘
\phgrmacotherapy ans behavior treatment programs; Neither method has so
far fu11y alleviated the syndrome. Drug therapy exerts a temporary
alleviation of symptoms which will return on the cessation of therapy.
Many clients are interested in a non-drug therépy because the side effects
of drug use are aversive, or costs are high; or the mediéation does not -
continue to reduce the pain. Behaviora1 therépies act on the primary
sources of the problem, work1ng to act1ve1y modify the dysfunctional
patterns which initiate an attack, and demonstrate no. harmfu] side effects.
Behavior.therapy 1nc1udes_psychotherapy and re]axat]on training. In

the past, the use of psychothéfabeufic and psychoanalytic technﬁques has
demonstrated some limited success. Such programs may be time consuming ’
and migraineurs, in géneral; are i11-disposed towards psychotherapy, per
se. Behavior training, as initiated through relaxation gherapy, as a
treatment moda]ity in itself, or combined with psychological management
skiT]s may present as a prd%ising approach in migraine management, There .
is enough evidence to suggest that relaxation learned thfough'bioféédback !
'procedures is learned more rapidly énd more effectively; and that such
procedures warrant’further study. As a caution, it is known that head-
~ache patients often respoﬁd to placebo effects and are apt to seek
,freatment.when headaches are at their worst. In this event, any therapy

may seem to demonstrate some effectiveness.
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CHAPTER THREE
3. PROPOSED MECHANISM OF BIOFEEDBACK‘TREATMENT v

3.1 Overview -

Feedback is a general term, a word developed by’the mathematician,
Norman Weiner, aﬁd'refers fo a methdd of controlling a system by
reinforcing into it the results of past perfonnancé. Biofeedback is a
special form of feedback, where the system is biologic and the feedback
is artificial (Birk, 1973). It should not be surprising that biofeed-
back may be effective since all living systems are se1f—régulated, and
their véry existence and stability depend on feedback céntro]s, feedback
being the process which creates ihternal homeostasis. Human beings,
generally, are not conditioned to develop a sensory awareness of all the
subtle feedback mechanisms in the body of which they}may become aware.
Through biofeedback, an electrical monitoring system detects and
amp1}f1es internal physiological processes which in the norma] course
of events are quetecfed. This information may belfed back to the

'subject via a visual display or an auditory tone.

3.2 Biofeedback as a behavioral thefapy

.Biofeedback is a behaviora1 control therapy, a mechanish apart from
medical intrusions such as-drug>therapy or surgical iqﬁervention, where
. the locus of control is externa], and the remedy is one which is applied.
- Indeed, in behavioral therapy, the‘'patient is encouraged to assume
responsibilityy for his/her own health and well being, to take an active
role in 1eafning not to be sick. In such a process, lifestyle is
modified in a manner that will reduce the degree of external stressofs,

or the bddy is trained to diminish its reaction to such stressors.



Biofeedback is one means of app1y1ng such behavioral therapy to psycho-
somatic disorders. Biofeedback has been applied to such disorders as
hypertension, cardiac dysfunction, Raynaud's disease, gastrointestinal
disorders and migraine headache. Such uses aré based on experimental
demonstration, in animals and humans, of the échievement of vbluntary
controI over bodily prosesses which are normally considered to be

involuntary.

3.3 The Process of Biofeedback

3.3.1 . Biofeedback as App]iéd to Temperature Training .

3.3.1.1 The Autonomic Nervous System

In our western society, bodily functions which are mediated by the
autonomic nervous system have long been considered to be involuntarily
contro]]éd, despite reports of the practitioners of yoga (Nenger &
Bagchi, 1961); Only within the past twenty years has instrunentaT
autonomi; learning been demonstrated in eXberimenta] studies with

animals (Miller, 1968), studies which led into experimental autsnomic
learning studies with humans. ”

The human nervous system can be divided into a centra] and a
per1pheral system. Included in the central system are the brain, the
b?ain stem,‘and the spinal cord. A part of the brain wh1ch is pertinent
to our interests is the hypothalamus. The hypothalamus is located in
the brain, below the‘cerebra] cortex, and acts as a coordinating
mechanism between the brain and theiendocrine or‘glandular system

(Selye, 1976). The hypothalamus responds to the stressor message from

the brain,(througﬁ the 1imbic system), and initiates the arousal process.

~ The peripheral nervous system innervates the periphery of the body

and includes the voluntany sensory motor systems The autonomic nervous
= _
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system is also known as the visceral or involuntary nervous system. It
has parts in both the periphery and the central systems. This system

- maintains “taternal homeostasis and regulates metabolic processes such as.
heart rate, bTood pressure, digéstion, temperature maintenance and also
controls the tonicity of the smooth muscles of the blood vessels. In
controlling these functions, the autonomic system is chiefly regulated
by the hypothalamus. Thus the hypothalamus is the body's important
'regu1ating center in maintaining visceral homeosta;is and‘in initiating
the previously mentioned fight-or-f1ight reaction (Jencks, 1977).

Within the aufqﬁomic‘nervous system are two mutua1ly inhibfting
systéﬁs, the sympathetic andvthe parasympathetic nervous system. These
two systems innervate nearly every organ in fhe body. The action of the
sympathetic system increases'the expenditure’of energy, and the para- -
sympathetic system reduces, calms, and conserves energy. The sympathetic
system acts in a general way, adjusting hetabo]ic pfoceSses to a changingr
envifonment, to external stresses or to 1nternai anxiety states. In
acute stress, these adjustments include secretion of the.hormones,
adrenaline and horadrena]jng, acceleration of the heart rate, increased
blood pressure, djversion of blood from the Skin to the trunk and the
skeletal musculature, all of which conétitute, in Seyle's words (1976);
-initiation of the Geéneral Adaptation Syndrome.

Conversely, the barasympathetic systeﬁ promotes those metabolic
activities which restore and maintain energy resources, inc]udihg
digestive processes; relaxation, blood vessel-dilation, slowed heart
rate, secretory and excretory procésses (Jencks, 1977).

~In general, in our fast paced and work-oriented society, the

sympathetic system is much over-worked. Furthermore,‘the fight-or-flight

\‘



syndrome which served primitive man is not appropriate to our present form
of social situation and will lead to increased tensions rather than
problem resolution. Frequently, we deal with these stress related
symptoms poorly, being conditioned to rely on external protection, rather
than to <develop our own inner reséurces.

In suﬁmary, the autonomic nervous system serves the internal organs
of the body, througﬂ two mutually opposing systems, the sympathetic and
the parasympathetic, whose functions are integrated to maintain internal
equilibrium. Control centers for this system are primarily in the
hypothalamus, a]thdugh specific reactions are mediated at lower levels
‘in the central nervous system, without invd1ving the brain (Jencks, 1977).
It would seem that in order to maintain our health, our well-being and
our productivity, at our present pace of 1ife; we need to recon-
dition our autonomic nervous system, to induce those responses which
conserve and build up energy. If our bodies can function with a
decreased heart rate, a lowered blood pressure, a reduced oxygen
consumption, in general, at a reduced pace;\we shall experience less
streés, emotional ca]mnéss and a longer l1ife, and we have evidence that
these processes can be learned. One such proqeés, which is a compohent
of the general stress reaction is the control of blood fjow. In the
fight-or-flight response, the blood pool is pu]]ed.into the trunk and
skeletal muscles, and out of the periphery. It is worthjlof note that

the migraine sufferer commonly complains of cold hands and feet.

3.3.1.2 VYoluntary Control of Skin Temperature
The psychology of learning has, in the past, separated learning into
two processes, classical or respondent conditioning, which apply to

functions inside the body (visceral and autonomic), and .operant or

41
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instrumental conditioning, which applies to the learning of external
behavior and which is mediated by the skeletal muscles (Birk, 1973).

In classical autonomic conditioning, an unconditioned response such
as salivation, will appear as a reaction to ap unconditioned stimulus
(food). This unconditioned response can be ogigryed to occur on
presentation of a conditioned stimulus, such as a bell, when that bell
has been paired>many times with the unconditioned stimulus, The
instrumehta]‘pahadigm of learning emphasizes a consequence or a reinfor-
cing stimulus to an antecedent physiological response. This reinforcing
stimulus can be primary (such as water available to a thirsty ahima]) or
secondary, such as 1nfonnat1on or ‘'feedback' available to a human who is
'1earn1ng control of a previously involuntary response system. This model
has been presented as the basis of biofeedback %yarning (Birk, 1973).

The inherent weakness in this model is that the feedback as a secondéry
reinforcer has at no time been paired with a primary reinforcer. The
model of conditional or dperant learning may be an inadequate explanation
of human learning in biofeedback. The feedback may operate as a rein-
forcer or as information. If both reinforcement ahd informational
feedback are important in biofeedback training, comparative studies are
necessary to detenmihe the role of these two factors. An analysis of

any such studies is outside the scope of our present stdy, although it is
noted that Reinking and Kohl (1975) compared five methods of relaxation
training where one method included a monetary reinforcement when a
specified cfiteﬁion was met. In this stydy the biofeedback trained
groups were all successful and the monetary refnforcehent'did not
increase the effect, and Sachs (1976) conc]uded that in blofeedback

reinforcement alone does not produce behav1ora1 change, but that the role
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of reinforcement is to increase motivation, rather than to directly
effect the learning of the response.

If the learning that occurs in the biofeedback ;ssisted situation
is not conditioned or operant learning, and if the actual feedback is not
reinforcement but is classified as information or motivation, the
question is raised as to what does'precise1y occur. Yates (1980)
presents a 'servomechanical model' of biofeedback control, a model which
looks at the complex and refined 'feedback control' systems in the body “
which function below thresholds of awareness,.only reaching levels- of
awareness when some dysfunction occurs. An example of such a feedback
loop is seen in normal muscle activity, where controlled and smooth
action is attained without conscious control or direction. In muscle
action, the alpha motor neurons which initiate a muscle contraction hdvg
connections with gamma motor neurons which initiate the stretch reflex.
ﬂ!‘ilprocess, control can be in the spinal

It is important to note that in
cord, or at differegt levels of;‘l

Rervous system. Four hierarchical

levels of control are postulat is, 1971) to operate in the spinal.
cord, the brainstem, the cerebellum, and the cegebral cortex. Afferent
(incoming) imEﬁTses may travel to each level, but efferent (outgofhg)
impulses may or may not be released. The effect of training may be to
release efferent impulses from such a center.

In the feedback training situation, the subject is pro&ided with a
feedback display (information) which ré?{gé£épéhange§ in a designated
fun&tion, changes which are normally initiated at a level bel&@ the
cerebral cortex, or below conscious awareness. The subject is required
to increase his voluntary control over this fynctiOn utilizing the

feedback which is not normally as specifically available. In time this

-
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. Qconttgj becomesv spontaneous -and can be exereised'without the exp]ipit

~ display. The subJect is unable to describe in words how this control

'1s exerc1sed because the message is not a step-by-step d1rect1ona1 control
but a non-verbal communication between unconscious neuro control centers
(Yates, 1980). o

| In summary, biofeedback is viewed not as an.operant conditioning
process where the biofeedback dasp]ay is seen as a re1nforcer to a

.desired stimulus, but primarily as a means of prov1d1ng cogn1t1ve 1nfor- .
fiation regarding an internal” feedback loop which is norma11y,se1f— o
correcting at a control center below the cerebral cortex. It is postu-
Jated that in this nommally self-correcting system, when ah_error signal

| reaches a certain criterion, eorrectjqn at a higher cenfer 1svnecessahy.
With practice‘%he corrective response is habituated, the feedback display -
is no longer necessary, the:feedback system is agein internalized. This

- theory may account for the spetificity or genere].effect that biofeedback
graining‘maygserve, depending Uponkthe*1eve] of the control center where
the correction is made. The autonomie nervous‘system is seen to be
react1ve‘%e\stress inducing st1mu11, whether such stimuli be phy;;elog;c

or emot1ona1. In migraine, the process 1s;ﬁysfunc?1ona1, whether through
an overreactive.stres§ response, or as a result of an overly labile
vascuTar system. Biofeedback is introduced as an informational or
mot1vat1ona1 behav1ora] tra1n1ng agent whereby hand warming serves as

. a target response in 1n1t1at1ng a decreased sympathet1c outflow from - 4
the autonomic ;ystem. As a specific response mechanism, hand warming “
with concurrent peripheral blood -yolume changes may'be seen to reduce
cranial b]ood flow, and hence exh153t an effect in reduc1ng the v,

painful vasodljetlon phase of the headache. The criterion rESponse is
. ‘ N
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hand-warming, which is ‘associated with the presu pt1ve root prdblem,

. excessive.sympathetic,outf]ow. To this end, the record1ng 1nstrument

is a thermistor, which measures body temperaturd, applied to the finger.
The feedback is achieved by reading a dial which swings to the right
as the hands warm, or through an auditory tone which changes in pitch

.-n response to temperature changes.

3. 3 1.3 Experlmenta1 Applications

The use of hand .temperature tra1n1ng as a phys1o1og1ca] response -
\nechan1sm employed in a‘therapeutlc approach ;o migraine headache is
based on a chance onservation by Sargent, Green and Walters (1972) at
" the Meninger Clinic, of a subject who increased her hand blood flow
and experienced a spontaneous migraine recoveryﬂ In—subsequent studies,
(Sargent et_al;; 1973), this performance was verified, usind a eompination

biofeedback and autogenic training. Wickramasekera (1973) confirmed
"Sargent's repdrt in two case studies where tempengture training was
inp1emented. Wickramasekera attributed‘hjs pdsitive results to a cnange
in”sympathetic.nervous‘System function; rather than a specifie change in
blood flow. His conclusions were tnat biofeedback involved aspects of
operant cond1t1on1ng and sk111 1earn1ng ‘

Johnson~and Tur1n (1975) reported pos1t1ve results w1th one 1nd1v1dua1
who was tra1ned to 1ower and then to raise her peripheral skin temperature.
- They reported that m1gra1ne activity increased during cooling- and f
decreased during warm1ng " The subject was given expectations for
1mprovement during both coo]1ng and wannlng conditions. Johnson &

‘ Turlnﬁmnterpreted their results in terms of a specific relationship to

"vasodllatlon and constrlctlon in migraine.

" Andreychuk and Skriver (1975) compared the effect1veness of hypnosis ,’

L. ]



hand warming training, a]pha wave enhancement, and suggestibility in
headache management. Results showed reduced headache acttvity in all
groups with no one treatment superior to the others, a]though highly
susceptible individuals responded better to all treatments . Such results
would 1nd1cate a generaJ training effect on dyspone51s rather than any

. specific symptom alleviation. |

Taup and Emurian (1976)'reported further positive results in training
subjects to control skin temperature, and thereby to control the velume
of blood flow in peripheral vascu]ar beds. In their study, the magnitude
of change var1ed with sex, d1rect1on %{ change, and increased with the
use of performance rewards

Surwit, Shapiro and Feld (1976) demonstrated success in training -
subjects to achieve bidirectional control over digital skin temperature.
Sex differences were seen in reﬁagnse to voluntary vasodilation. As
females warmed, their heart rates increased. As males wanmed their
finger temperatures, heart rates were seen to decrease, §ﬁggest1ng that ‘
a d1fferent process was involved in males and females.

Dan1els (1976) administered hypnoti¢ instruction and hand warming
instructions by tape, and found these methods to be effective in-reducin;
freouency, intensjty and duration of migraine attacks in four subjects.
A1l subjects reported that they commonly overreacted to stress, previous
to the training program. #

“Turin and Johnson (12]6) studied the effects of biofeedback training
in migraine headache. Midraine'was.seen'to decrease .as a function of
hand warming, and“to show''no improvement in conjunction with hand

.cooling. Subjects were tra1ned to coo] before warnnhg< and no autogenic

tra1n1ng wa54§ﬁatuded “Such resu1ts mitigate against a placebo or

B L ._}:.1
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expectancy effect.

Instead of a temperature reduction procedure, Friat and Beatty (1976)

~ trained migraine suffers to decrease pulse amplitude, in the forehead

or beribhera]]y. They reasoned that head pulse amplitude should be‘
specific to migraine symptoms>and\hénd puTsé amplitude related more
generally to the syndrome. Résu]ts indicated that only those subjects

wH; demonstrated vasoconstriction in the extracrania1 arteries experienced
improvement in headache symptomo1ogyi '

Blanchard et al. (1978) assigned 30 patfents to three experimental
groups. One group receiyed temperatuke biofeedbaci and autogenic
tréinfng. Another group w§§:;k\‘ ﬂﬁ?kd in progressive relaxation, Each
of these gr6ups was insfructgavkg&%%gizice regularly. A third group
was assigned as a waiting 1i§t control. After a follow-up period, both

treatment groups demonstrated a significant and equal improvement in

headache activity. Blanchard and his associates concluded that their

data provided no basis to choose one treatment over the other, and that

Both treatments operated through the common pathway of relaxation,
A

Silver et al. (1979) reported Similar results, In a comparison

_df»temperatUre biofeedback and. progressive relaxation training in

“treating migraine headaches, gains achieved in either program were

equal at the end of a one year follow-up period. Conclusions again
were that both treatments may be acting through a process of general

relaxation and a redﬁction of sympathetic arousaT.'

3.3.4 Summary

On the basis of recent studies it would appear that voluntary

digita]'skfn temperature control is achieved relatively easily, and that
o ) ~ .



such control lTeads to a reduction in migraine activity. Many of these
- studies iﬁc1uded autogenic relaxation training.- Conclusions seem to be
generally that the theraﬁéutic aqtion gained through finger»temperature
training is éhe to a general reduction o? sympathetic outflow. Whi]e
biofeedback training in dlg]t&] vasod11at1on has been shown to be
effect1ve, 1t has inot been proven to be more effect1ve than re]axat1on
training. However, in the development of self-control procedures for
‘the treatment of migraine, biofeedback {s seen as a striking sensory
based method of iﬁducing thevre1axation response and:making the effects
of stich -a response visible and evident to the client, rapidly and

effectively.

3.3.2 Biofeedback as Applied to Electromyography

3.3.2.1 The Occipito-frontalis Muscle

b

The occipito-frontalis is a broad striated musculo-fibrous layer
which covers the whole of the crown of the skull from the occiput to the

eyebrdw; The frontal portipn, called the frontalis muscle, has long

fibres which are blended with other facia]land neck muscles (Gray, 1975).

- Electrodes then, when p]aceé on the frohtaiis,muséle register muscular
‘tensiof throughout much of the head and neck.

Striated muscle is madé up of bundles of §§§res, which may be up’
to 30 cm. fn length, but in width less than 0.1 mm. These fibres can
contract or shorten by up to 55% of theiriresting length\\ In'a

particular muscle, the fibres do not shorten simultaneously but

successively, to an extent depending on the degree of neural stimulation.

Because these successive contractions occur in very 1ar§e numbers of
fibre bundles, the muscle appeﬁrs to contract smoothly as a whole. Any

group of muscle fibres which contract together are innervated by an
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electrical ihpd]se from a single neuron. The impulse travels from the

cell bod§ of the neuron through the axbn or nerve fibre and through nerve

,endings\into groups of muscle fiSres. This single motor unit (SMU)

~1is the fundamental bui]&ing bYock of mdsc]e activity. The number of

- fibres which aré innervated by a sing]e'neuron varies from a small number

in fine muscle function to a Targe number when the muscle action is more.

gross. When a muscle is éctivated, the smaller motor Unifs are recruited

first, with large units becoming activated as the stimulation increases.

~ As the number of activated units increases, the frequency of firing of

each unit also increases. " {t“is possible to record muscle activify

because the contraction of each muscle fibre generates a brief and

minute electrical impulse. Each impulse may endure for approximaté1y

10 msec, and have an amplitude of on]y_mi]]ionths of a volt (vates; 1980).
This electric potential may be detected by deep or surface

éTect}odes. The minute signal is detectgd and distinguished from .

surrounding néise. Because ‘the signal is so sma]i, amplifications of

“up to 100,000 may be required.

3.3.2.2 Vo]untanxféontro1 of Muscle Activity

4
Voluntary control of striated muscle has been demonstrated by

Budzynski and Stoyva (1970) on theﬁfronta1is, and by Green et a1.(]969)4
on the forearm mdsc]e. Each study demonstrated that voluntary control

of sgriated mu;cle becomes -possible when visual or auditory feedback

of the muscle éétivity is presenfed'to-the subject. ‘These demonstrations
have inyolved determining the<rest§ng leyel of the muscle without feed-
back, and then providing feedback with instructions to the subject to
lower the level of muscle activity. A reduction of muscle actiyity has

been of specific interest in the training of subjects who present



aBnonmaliy high resting 1evé]s, such as are seen in tension and in
migraine headaches. Biofeedback was applied to tension headachg by
Budzynski, Stoyva,‘Adler and Mullaney (1973), who stated that patients
in thei} study exhibited fronta1is musc]e reSting‘]eve]s above normal
levels and that EMG traihing reduced these 1eVejs and the incidence
- qf headache. Budzynski and his colleagues reported further that these
subjects showed improvement in respect. to levels of depression, tension,
anxiety, insbmnia, and drug usage, indicating a change in-sympathetié
énd parésympathetié functioning. The quéstion is asked, as to whether
EMGvbiofeedback training is effective through 8 specific action on one
set of muscles or does it act through e \nitiation of a general
re]axation'response. Since Budzynski's (1970) initial pilot study and‘his
Tafek work (19735, evidence has been gathered to support either or Both
of these explanations. '

Ih‘re1a£ing EMG training to migraine, there is evidence (Bakal
& Kaganov, 1977) to suggest thatqfronta]ié muscle activity levels are
as high or even higher in migfaide than in tension headaches, both in
the resting state and while a headache is being experienced.  There is
also evidence that training in the voluntary COntko] of a specific
~fﬁnction, not necessarily related to the presenting disorder may haVe
benefitia1 effects on that disorder (Yates, T980). Such divgrse 
conditions as asthma, alcoholism, tension headache and anxiety have
responded positiVe]y to frontalis muscle relaxation training.

}

3.3.2.3 Experimental Applications
Following the work of Budzynski et al. (1970, 1973), Reinking and

Kohl (1973),studied'the relatiye effegtivenésé of four types of relaxation

d
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fraining. A1l of the experimental groups reported increased relaxa-
ﬁion, but in speed of learning and depth of relaxation EMG groups were
superiof. A cbﬁtro] group demonstrated no mastery of relaxation skills.
Reinking & Kohl éonc]uded that only the biofeedback procedures work
well in producing high re]axationileve]s in a short period of time.
Reinking & Kohl suggested, however, that cognitive set and personality
variables may also affect relaxation skill acquisition. i ///

Cox, Freundlich, and Meyer (1975) compared EMG training and progres-
sive relaxation training administered to experimental groups of tension
headache sufferefs.i Comparisons of follow-up data indicated that bio-
feedback and relaxation training were equa]]y.effe;tive in the reduction

‘of paﬁn. Cox suggests that optimal results may be obtained by combiniﬁg
biofeedback techniques and relaxation training. , t

Paulley and Haskell (1975) combined relaxation with psychological

management ;eéhqjgyés in the treatment of migraine. Two out of three -
‘ subjects demonstrated major 1mprovemeﬁt in headache act;Qity. Pau]iey
& Haskell recognize thatmigraine sufferers typically are initially
alarmed at the idéa of relaxation and that relaxation techniques will
fail unless subjects are helped to overcome their guilt feelings.as
related to idleness: Paulley &jﬁaske11's‘program_did not include
biofeedback tkaihing, but is~%6é1uded here because of the general
contribution of their study to migraine and relaxation.

‘Schandler and Grings (1976) found muscle re]axation treatment, and
combined relaxation and biofeedback training to be more effective than
biofeedback alone in muscle contraction‘headaches, indicating that

relaxation training and practice are the essentials in the treatment.

Sturgis, Tollison and Adams (1978) applied EMG feedback and blood

51

V



52

volume pulse feedback (BVP) separately to two subjects who suffered from
combined migraine-muscle contraction headaches. In ehch subject,
appljcaiion of the EMG training reduced the muscle contraction headache,
and application of the BVP training reduced the incidence of the migraine
theadache. ‘The results of this study indicate the existence of two
separate pain mechanisms and of specific treatment mechanisms in the
e1iminat%onvof these types of head pain. Lake, Rainey and Papsdorf (1979)
compared eiectromyographic training, digital temperature feedback and
digital tempefatureffeedback plus rational emotive therapy in treatment
of migraine clients. EMG trained subjects were most effectively .
trained in reducing their headaches. Relaxation training was included in
the biofeedback therapy. Lake and his associates coneluded that EMG
training is easier to learn, as compared to temperature training, and -that
subjects were able to meet performence criteria easier.

Bild and Adams‘(1980) compaked‘the specifiC»therapeﬁtic effects of
blood volume pulse and electkomyographic biofeedback on migraine
headaches. Their results indicated that wﬁ%]e both methods were
effective, EMG feedback was effecfive\to a lesser degree.than BVP feed-
back. -These results may indicate a specific treatment effe;t,where the

pain may be primarily the result of vaScu]ar mechanisms.

3.3.2.4 Summary

In conc1usion, EMG frontalis feedback has been demonsfrated to be
at least as effective as relaxation training, alone or in combination, -
in reducing specific_musc1e tension, and.in pro?ucing subjective‘reports .
of relaxation The physiological rationale for the application of
frontalis EMG feedback as a means of achieving general ‘relaxation is not

_entirely clear, and more research needs to. be. done on the effects of EMG

AY
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feedback assisted training on the activity of é variety of muscle groups
(Surwit & Keefe, 1978). In addition, it is possible that individual
differences may affect the effectiveness of EMG training when used as a
method of genera1 relaxation. |

The use of EMG fronta11s training may then be 1nvestlgated in
migraine headache on the basis of' specific pain alleviation in-the case
of accompanying'tension pain, and through the initiation of a‘geﬁeral

relaxation effect.

3.4 Non-Specific Learning Components (Placebo Effect)
>

A headache is more than a physiological mechanism, an EMG reading,
or a measurable incregse-in vasodilation. A headache has psychq]ogical.
components. Psychological factors are involved in the initiation of tﬁe
headache, in accommodation to the pain mechanism, and in r8sponses to
therapeutic'programs. Such affects have not been commonly controlled
for in biofeedback studies, but are mentioned here as possible
confounding factors.

Persona]ify, age;~and experimenter attitudgs.are cited as factors
most apt to influence experimental results. Sargent et al. (1973) found
that youngéf persons responded-more quickly to training. He saw
younger persons as beihg less rigid and more ready to adjust to new
situations. | |

Personality factoré citeg include attitude and motivation. A
successfulléttitude fof effective biofeedback induced control is one of
passive attention. Taub and Emurian (1976) noted that when subjects tried
too hard, results were counterproductlve,ﬂbut when subjects relaxed, and

51mp1y focused their attention on the available feedback, success was
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often achieved. This successful attitude has been termed ‘passive
vo]ition' (Sargent, Green, & Waltérs, 1972). Contrarily, a lack of faith
or belief in the treatment can cause a sﬁbject to assess a lack of
immediate success as failure, and thus to 'give up'. Sargent et al. (1973)
a]so‘noted the importance of psychological factors in hand warmiﬁg, and.
believed that people comfortable with the hypothesis that thoughts and
feelings-can influence bodily processes Tlearn faster.

Taub and Emurian (1976) report that no\MMPI séa]es correlate with an
ability to alter skin temperature, but fhat pérfbrmérs do.report fee]iﬁgs
of ré1axation in conjunction with successful performance of fhis task.

Budzynskf (1973) believed that biofeedback is more effective in
conjunction with psychotherapy, as pf6b1ems in the environment may
preveht.patient progress. The patient may be receiving reinforcement
from family and friends in mainiaining the headache, 6r may be using
its sympfoms'to avoid difficult situations.

Locus of control, as a personality dimenéion, appears to be a
factor‘in bijofeedback performance. The construct of locus of control
was originated by Rotter (1966) and refers to differences in an individ-
ual's attitudes towards control. Those who believé‘that they exercise
control over théir own 11Ves{)re distinguished from those who believe
that fate or outside events determine their lives. Asbiofeedback involves
a Tearned control “of internal processes through external cues, this
construct may be useful in d{fferentiating biofeedback learning ability.
Carlson (1977) compared individuals who scored extremg]y,high;aé
internals or externals on a locus of control scale in an EMG training -
progfam; ATl groﬁps who received feedback réduced their EMG levels,

with the high internal scoring group attaining the lowest EMG readings.
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He hypothesf&éd that these persons may be more active in attempts to deal
with their environment, although Purdine and Napoli (1971) found that
exhibitionistic individuals who were more directly oriented to external

sources of reinforcement (encouragement or reactions from others)

performed more successfully in a study which involved biofeedback assisted

control of heart rate. Cummings and Trabin (1980), using Rotter's
interna1-externa1 dichotqmy in separating subjects in a relaxation and
bioféedbacg training program found that externals preferred biofeedback
training, and that internals chose relaxation training. They concluded
~ that externals responded to the external suggestion and experimenter
attention.
- Wickramesekera (1973) found é correlation between biofeedback

skill and hypnotizability. He noted that the self-disciplined, highly
motivated, less resistant pergoh was more receptive to biofeedback.

Experimenter effects are also seen to be significant in biofeedback
training. Keefe (1975) reported that the instructions given'by fhe'
examiner influenced individual ability to learn tempera*. - zontrol.
Hicksv(1970),'in a study of experimenter effects on a physiological
expétiment, randomly assigned eighteen subjects to three experimenters,
‘who were (1) reserved, (2) automated, and (3) social. The sﬁbjects
were presented with taboo wofds and acceptab]e_socia] alternatives
tachistoscopically. Subject word detection accuracy was significantly
dependent on fhe examiner, as was their physiological response. Subjects
did not verbalize taboo words.accurate1y to the reserved or automated
experimenters, and heart rate increases and vasoconstriction accompanied
these inaccurate responses. Hicks concluded that such effects may

largely account for discrepanciés in psychological research and in human
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physiological experiments.

Meichenbaum (1976) believes that the process of biofeedback depends
on client cognitions, which may be in part determined by the experimenter.
Meichenbaum theorizes that a shift in cognitions can mediate a shift in
autonomic functioning. The trained experimenter can initiate a change in
attitude from a 'learned helplessness' where certain cues foretell the
onset of a headache to a 'learned resourcefulness' where:a reinterpreta-
tion of these same cues can be used to initiate the resﬁ%rses that will
abort the headache.

In summary, the placebo effect is seen to be a very real but
unspecified effect due to psychoiogicdy rather than physiological or
biochemical variables. Such effects dare focused primarily in two areas,
and include client personality factors which involve motivation and locus
of controi (externd1 versus internal), and experimenter attitudes where
the informal, friendly experimenter, who teaches the client to “reframe"

helplessness into resourcefu1ne$s may greatly facilitate learning.

3.5 Summary

" Biofeedback is seen to be a behavioral therapy, not where a 'cure'.
is administered, but a process where the patient learns to control his

own dysfunctional physiological responses. The'under1ying theoryfof >

biofeedback assisted learning has been examined with an emphas1s on
informational rather than conditioning aspects. B1ofeedback,has been‘
examined as applied to the migraine headache syndrome in two separate sl
treatment modalities. Digital finger temperature tra1n1ng\1s éxamlned

as a means to achieye voluntary contr01 over the phy5161091ca1 process ;




relaxation responses. Electromyographic training is examined as applied
to the occipito—fronta]ié muscle. Tension in this muscle is associated
with headache pain of both the migraine and tension type, a tension
which can be reduced with biofeedback assisted sensory awareness.
Current experimental studies of both these therapeutic methods have been
examined. The powerful effects of psygho]ogica] factors-in biofeedback

learning are included in our assessments of the learning process.
. Ko,
L

Experimental Rationale

In this study the etiology of migraine has been examiﬁed in a
search for the primary mechanisms underlying the condition, the
rationale for such a search based on the belief that effective thera-
peutic intervention will touch those processes basic to the disorder.

Our conclusions have been that migrainehas a psychogenic basis,

a primary factqr being the subject's dysfunctional reaction to environ-
mental stressors. Such a premise seems to indicate a behavior therapy
program. Migraineurs, who are typically of a somewhat r{gid and
inflexible nature are ngf readily émenab]e to psychotherapy or relaxa-
-tion training. In contrast, subjects may accept the 'impressive'
: biofeedback instrument as a scientific advance that will effect a 'cure'.
Biofeedback has been demonstrated to produce specific training effects

;D
and to facilitate general relaxation. pnﬁﬁhis basis, the use of bio-

feedback instrumentation is presented as an efficacious means of intro-

i’ducing relaxation training. With the instrument, the client can 'see'

concrete evidence of the results of his efforts at relaxation. Through
daily practice of such relaxation, his general tension and anxiety
levels are lowered, and in addition, a specific skill is learned that

°mqube applied when warning signs indicate the onset of a headache.
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Research Quest1ons

The goal of this study is to exp1ore a procedure for biofeedback

i r

and relaxation training which will maximize pa1n reducing effects.
Questions relate to the most effective means by which biofeedback
“traininé may be applied, and what variables affect this process. Two
biofeedback methods are under stUdy; EMG plus progressive muscle
re]axatfﬁthraih%hg, and skin temperature p}us autogenic training.
%o furthérxjntehsify the effects of such training, subjects are divided
into EMG and temperature reacfive groupings. 'Of’interest, secondiy; }s
the question of duration and extent of training. The effect of setting
a pre- -determined criteriqn\and training the subject to realize this
cr1ter1on, in e1ther mode of training is examined. .Thirdly, the action
of unspec1f1ed var1ab1es in headache reduction is questioned, and these
~variables are examined anecdota11y
The- bas1c research question of this study is then What are the ¢
effects of a biofeedback and re]axation training program on migraine
| headache and what factors are involved in this process? |
Specifically, O
ii. What are theveffects*of hand temperature training versus
frontalis e]ectromyoeraphic cdntro] on headache activify?
2. What is the relationship betueen the attainment of a
pre-determined criterfon and headache reduction? ,///’
' 3. What non-specified’variabies in the study may influehce

subject h,ea'dache reduction?
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CHAPTER FOUR
4. METHOD

4.1 Subjects
The experiment included subjects whgfghffered from migraine
headéch;, with an incidence which ranged fromﬁonce a month to daily.
Subjects respbnded to television and newspapgsgénhouncements of the’

study and its purposes. The announcements included an invitation
for migraine sufferers to vo1unteer as subJects Respondents were
given:an initial screening by te]ephoné in response to their request
for further 1nformat1on and entry into the program. The screening
procedure (Adams, Feurste1n & stler, 1980) was des1gned to insure
that the subjects syjfe?ed from headaches which were indeed of the
migraine type. This procedure required that three of the following
criteria be met; (a) the headache was unilateral, (b) the pain was S
pu]sat%ng, (c)\the subject experienced sensitivity to light during
the headache period, (d) the headache was accompaniéd by nausea or
vomiting; (e) the headache was diagnosed as ﬁigraine'by a physician.
‘ Subjects were exc¢luded who experienced headaches less than once a-
MOnthA . - |

In addition, subjects were exCLﬂged if they were on hormonal or | £

birth control med1cat1on were pregnant or were receiving psycho-

therapy, as such occurnences may have obscbl resu]ts A sample

.?‘of;the headache questionnaire emp]oyed in the screening process'is*

shéwn inAAppendix‘A. Foi]owing'this initial screening, jnterested

and qualifying persons were invited to an introdustory meeting where -
informatipn was shared by'the three.researchers,tlarifying the nature |

of the study, the rationa]e;uhderTying biofeédback and relaxation’



LA
s A,
ol

4% . . 61

training, and the cost of participation which was a total of $50.00.
Expectations régarding the subjects' participation in the"study were
also outlined. These expéctatjons igp]uded dai]y monitoring of
headache activity, regular attendanée at training sessions, and daily
relaxation practice. Following the decision to participate, the
subject and ohe of the réséarchers signed a written contract (Appendix
B) whereby the subject agreed toiﬁeet the commitments pf the study
and the experimenters agreed to keep personal 1nformétion confidential.
In addition, fhe researchers required that a medical certificate
(Appendix C) be signed by the'subject'é physician, verifying the
qdiagnosis of q%graine and indicating hisg or'hefknoﬁ]edge of and
penniésion to participate in the study. Subjects comp1etéd a further
questionnaﬁre which é1icited more detailed information regarding

a headache symptomology and general stress reactions (Table 4-1). After
all requirements were met, at‘thé commencement of the study, 68 clients
were pfepared to begin trai;ing* Throughout the course of the study,
414 subjects droppe& out or failed to complete headéche data:forms,
leaving a total of 54 pérticipants. For purposes of analysis, a
further_s'subjects were excluded, to equalize distributions by cell.
Forty-eight subjects remained, including 42 women and 6 men, who‘
‘ranged in age from 20 to 59 years.™ The median age waé 38. Each
subject had experienced'severe headaches for a minimum period of two

years. ' . : ' _ : L )

4.2 Apparatus & Facilities

Biofeedback sessions took place in a 17 ft. by 10 ft. 1aboratoh§.
The room was softly 1it by two 100 watt 1light bulbs. Subjects were
. ‘ L g . )
seated on a comfortable lounge chair facjﬁg'autable containing the

~
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11.

12.

“13.
14.

15.

. Table 4-1
-Characteristics of Study Population (N=54)

\

1

Able to tell that a migraine is coming before the
he?dache actually begins. i

o ~
Aple to tell that a migraine is coming through
visual changes. or distortions.

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

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 different regions from
time t& time. ‘ ' SN
. ARt

. "~.,\(“/- ; .
The head pain usually occurs in the %;gion at the
top”of the head. '

‘Frequently the headaches are throbbing, pulsating

headaches. :

The headaches are usually characterized by

pressure on the head, ‘the sensation of: which
might be described as a tight band across the
forehead and around the head.

The headaches usually on1y occur during menses.

The headaches occur during menses ahd at many
!

_other times. B

Nausea or vomiting generally accompany the headaches.

Sensitivity to Tight generally accompanies the,
headaches. a ‘ e :

Sensitivity to sound generally accompaniésathe
-headaches. ' - : : .

,‘,j.Q Number

Answered -

True

o
23
49 -
38

23

2
16
12

47

28

(€3]

42
43

52

62



Table 4-1

.‘continged

- Number
" Answered
True
16. Tears and nasal stuffihess generally accompany - 2
the headaches. o 19

When confronting a stressful situation, the following reactions

are experienced: , £
17. ofly skin } 5
18. sweaty feef : | _ _ | 14
19. flushed face | : 41
20. frequent need to urinate ' _ 29
21. cold hands - | R 33
22. burping‘ ' | " K | 0
23. face feels hot : : . 42
24. tight stomache musc1e$ & o | 37
25. sweaty hands : 38
26. gasiness L o . , 12
27.- écid stomach : ‘ 17
. 28. shallow, rapid breathingf%* ' ‘ ~‘ 25
29.  cold feet - N : 25
. diarrhea : 10
31, palpitation S R 3]
32, short breath | | ~24

33. shaky hands o | 32
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bibfeedp;ck_eq&?pment. The data acquisition equipment was on a separé »

‘ate table accessis}é\to the experimenter, who was present in the room
AN

. throughout the sessioﬁ. EMG readings were obtained from standard

silver-silver chloride type electrodes placed on the frontalis one .

,inch'above_each eyebrow and four inches apart with a reference
electrode in the center,,a_proégd e developed by Budzynski et al.

(1973). 'Thgwgleétrodes were connected to an Autogenic Systems

e

. ,Incorpbratéﬁ*f700 elgctromyograph set through a shielded cable.

‘ - Impedgnce Tevels of less than 10,000 ohms were maintained
throughout, as‘recommended by the manufacturer. The EMG §igna1 was
processed through a 100-200 Hz frequency bandpass hSing a one second
response averaging mode. Bio¥eedback was provided to the subject
visually on a meter gauge which displayed the EMG level in microvolts,
and by a variéb]e'frequency éuditony c]icking‘tﬁrough a set of Koss
.stereo headphones. |

“%g-‘ Finger temperature readings were obtéined wfth a reseafch'grade
ihéfmistor attached by tape to the middle phalange of the middle

N finéEFQQIEthenon-dominant hand (Surwjt et al., 1976). The thermo-
couple wafjconngcted to an Autogenic Systems Incorporated 2000b
temperature monitor or an Autogenic HT-é; Temperdture feedback was

provided visuaT]yrto the subject via a meter gauge indicating

fahrenheit degrees and.a variable auditory tone, -agdin relayed through-

" Koss stereo headphones. The pitch of the auditory tone was inversely
_proportional to changes in temperature. |
The feedback ﬁyograph and thenﬁometer were connected to optica]]y
isofated‘A/D‘converters, which in turn were processed simultaneously

through the data acquiSition center, which'was calibrated to providé a

+
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micro-volt/second integrated voltage value. The average Tevel of
response over 10 seconds of each minute was recorded by the printer

AN

unit during treatment sessions.

4.3 Research Design '

The research design was a two (treatments) by two-(groups) repeated
measures across treatment_phaﬁes format.., Four general introductory
" meetings were held in the month of April and subjects were asked to
monitqr headaches from this point on. A three week baseline beribd was
allowed before trea{ment'seésions were scheduled to begin, to provide
sbme measures‘of pre-headache activity. During this baseline period,
all subjects .were seen for a psychophysiological stress profi]é session,
© On the basié of this profile, subjects were divided into two main groups
by a median split procedure. Subjects were'categbrii\f according to
physio]ogicd] recovery from stress into_tﬁo groups, those who were most -
" highly EMG reactive and}those'who were most highly temperature reactive.
One half of the subjects whose stress profiles demdnStrated relatively
long periods of EMG reactivity with relatively short temperature reacf—
ivity were.assigned‘to an EMG training*Program; the remaining'half of the
subjects who demonstrated reTative]y long periods of EMG reactivity with
re]ativély short peripds of temperature reactivity were assigned to a
temperature tfaining program. Similarly, the subjects whose stress
profi]es‘ﬁemonstfated long periods of temperature reactivity were divided
into two groups. " Since all stress profiles were not completed when the
first treatment‘sessions began, the first twenty-four subjects were
randomly assignéd. Further assignments to groups were made ensuring
that the above specifications were met.

The treatment by -groups arrangement is shown as follows:



EMG TEMP -

High EMG :
Low temperature reactive 12 12
High tempgrature : 12 A 12

Low EMG reactive

»

LTreatment sessions ranged from four to twelve, depending on when
a pre-set criterion was reached, and were carried out through the
months of April through to July. The physchophysioiogica1 stress -
profile was repeated in a follow-up session approximately four weeks
after the ceSsation of treatment. Thus, comperative date regarding
pre- and post-treatment EMG and temperature Tevels during relaxation,

stress and recovery periods ' were provided,

4.4 Procedure

4.4.1 Stress Profile Procedure “'.

Psychophysiological stress profiles were conducted to measure
e]axation, stress reactivity and recovery rates in the dimensions of.
digital skin temperature changes and EMG 1evels First the subject
was instructed to relax with eyes open for a 5 m1nute adaptation
period, during which time EMG and teuperatUre levels were recorded
‘and the experimenter assessed that all equipneht-andﬂmonitoring

sys tems were recording properly. Quiet background music was provided

to enhance're1axation. At the end of this period the subject was .

instructed to continue re]gxing deeply for a 15 minute period, only :3§Q>

now with eyes closed. ‘Following this 15 minute period a period of
stress was initiated in which the subject was instructed to subtract
successive sevens from one thousand, as fast as possible, for a 3

minute period. This was performed silently and with eye§g§105ed; To
) . *‘ {?F'
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increase the stress inherent in this task, the subject was told in
advance that the eéxperimenter would ask for and record the final
answer. Finally a 5 minute recovery period was conducted, dUring
'which time the subject was again instructed to’relax with eyes closed. -
No feedback was given to the subject at any time during the stress

« profile session. (Appendix D)

4.4.1.1 Differentia] Recovery Calculations

EMG and temperature levels wefe monitored every 20 seconds.
Stress reactivity was calculated aeccording to a procedure developed
by Carney (1981). EMG.reactivity was ca]cufated by determining the
recovery time in secoﬁds following thelapp1ication of a stress, to
return to the mean EMG level obtained during the last minute of
relaxation. If readfngs during the firét minute of stress did not
_exceed the relaxation mean,;scdres obtained were considered to indicate
no reactivity and were assigned a value of 20 secondé. If the subject
did not recover from stresé at any time, recbvery was tounted as 500
seconds (maximum time allowed).

Temperature reactivity was calculated by subtracting the lowest
temperature value obtained during the stress 6r recovery period, from
the finai temperature reading.during'the 15 minute relaxation period,
and recordihg the recovery time to 50% of the drop. As was the case
with EMG, negative or null témﬁerature reactivity scores were
'consideredito indicate no reactivity, and were assigned the value of
20 seconds, and non recovery was recorded as 500 seconds. Temperature
and EMG reactivity values were converted into z-scores, and hence intor
T-scores. Temperature T-scores were then subtracted from EMG T-scores

and subjects were divided into two groups by a median split procedure.
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These two groups, with (a) relatively high EMG reactivity, or (b)
re]ative]y}hiéh temperature reactivity constituted the groups used

for analysis in the experimental research design.

4.4;2> Treatment Procedure

Subjects in both treatment conditionsbrecorded daily headache
intensity, frequency, and medication consumption during the three
phases of the study, including the pre-treatmenf, treatment and
fo110w-up periods, using a rating scale developed by Budzynski, Stoyva, L
Adler and Mullaney (1973).- On the forms providgd the subject was asked
to rate headache activity for e%ch waking hour of the day on a
scale from "0" for no headache to "5" for an intense incapacitating
headache. The forms included seven daily grids to simplify
recording procedures, an explanation of the severity sale, (Appendix‘
E), and were collected weekly as comp]éted. |

Subjects were treated in pairs, twice weekly for a period of from
two to six weeks. EMG subjects were given uai]ateral training and
temperature trained subjects received bi-lateral training. The
experimenters were three gradugte studenéi in Educational Psychology
with experience in counselling and in biofeedback. The experimenters
worked with individual subjects on a random basis, throughout all

periods of the study.

4.4.2.1 Group I: EMG Training

. \

Subjects were trained to a pre-set criterion, which was the .
attainment of all EMG readings below 1.5 microvolts for two consecu-
tive training sessions. If subjects did not achieve this criterion,

twelve training sessions were administered.  If criterion was reached
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at any session prior to the twelfth and after the second session,
weaning procedure; were begun. To wean, subjects underwent a 5 minute
session with feedback, followed by a 5 minute session with no feed-
back (times 2). When the subject was abie to maintéin EMG readings
below 1.5 microvolts during all 4 sessions, weaning procedures were
completed, and the subject was considered to no 1on§er need active
biofeedback in order to achieve deep levels of relaxation. With this
procedure any given subject received a -minimum of 4 training sessions
or a maximum of 12. Within each treetment seésion, EMG trained
subjects experienced a 5 minute adaptation period, followed by a 2
minute baseline, 2 minutes with instructions to reduce muscular
tension with no feedback, and 3 training sessions of 5 minutes each,
_where\feedback was provided, and instructions were given to relax.

A 1 minute rest period was provided between training sessions.
.Subjects were presented with a rationale statement (Appendices F & G)
to be read on the first, the feurth and the eighth treatment sessions.
The. rat1ona1e statement included stages of blofeedback guided relax-
at1on and some strateg1es as to how to ach1eve a passive attitude.

In addition, therapists regu]arly reiterated the treatment rationale
and initiated suggestions renerding strategies that may prove helpful
to the subject in training. EMG trai{gng,prOCeEures are described in
Appendix H, |

At the end of each sessinn, subjects were esked to spend 5

minutes;writfng down a description of the strategies whict they had
used successfully and to record any feelings or sensations which they

experienced during the session as they relaxed. At the end of'each

session, subjects were shown their results-and were given reinforcement
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regarding their progress. On the 1n1 %?l é@%@ﬁﬁ”squects wera_giv
a relaxation tape based on Jacobsonian (1933) progresskﬁe mﬁscu1ar%@*: e, ;

relaxation techniques and recorded by Dr. G. F1tzs1mmons Sdbjects

,}*}

were instructed to use this tape daily during the treatment‘perypd,w(

f

incorporating relaxation strategies which had been successful in the ﬂk k

T

biofeedback training period. Subjects weré also instructed to employ -» - EQ%
the cognitive strategies which they had found successful in thz_lab . o

during their daily relaxation period throughout the day, and especially )

at any time during the day when a stressful situation was experienced.

4.4.2.2 Grohp 11: Skin’Temberéture Training |

Laboratory training for the temperature traihed group was

" similar to that given to group'one with the fo110wihg exceptions. On
the initial training period, subjects‘Were given an autogenic relaxa-
tion tape based on Schultz and Luthe's (1969) autogenic training
techniques, again\recorded by Dr. Fitzsimmons, plus a 'Biotic Band'
digit indicator, with instructions for these materials to be used on
a daily basis; The '‘Biotic Band' recorded temperature changes from
78°F to 96°F, and were obtained through Biofeedback and Stress
Management Publishing, Seattle, U.S.A. They provided the subJect
with a certain degree of feedback, even when away from’the biofeed--
back machine. Instructions for use are included 1n‘Ap§end1x I.
Simi]ar]y to the EMG training group, temperature trained subjects
experienced a 5 minute adaptation period, a 2 minute baseline

period, a 2 minute period with instructions to warmi;a11;without
feedback, followed by three 5 minute training sessions with feedback
(Appendix J). If finger temperature was below 90°F, instructions

dufing the training sessions were to continue warming until 90°F was

[N



ache? If finger temperature was at or above 90°F at the beginning

| mﬂf:the training session, instructions were to cool, and to move the

res$0nse in the opposite direction in subsequent sess1og&' By this
means, bi-directional control was taught to each subject after the

acquis1t1o of sufficient sﬁi]] to wam dig1é$1 temperature to 90°F

.‘.“

at will,
For this group, attainment of criterion required 3 consecutive

5 minute periods of g%tua]ly increasing and decreasing digital-

temperature by 2°F. Neaning procedures involved 3 practice sesSions

with feedback where temperature changes of 2 degrees were realized,

fo]kowed by two sessions without feedback, when again temperature

changes of a minimum ot 2°F were realized. At this point subjects

were considered to exhibit sufficient acquisition of the skill so

that control cou]d be exhibited‘at will without feedback, and training

was consideredﬁto‘be completed. Subjects again received a minimum of

four and a maximum of. twelve sessions. .
.

4

4.4.2 Follow-up Procedure

*

After approx1mate1y 4 weeks, a follow-up session was conducted

w1th each subJect The fonnat for the follow-up session was a repeat

of the an1t1a1 psychophys1olog1ca1 stress profile, and at this sess1on,

rema1n1ng da11y headache monitoring charts were collected. The

subJect was thanked for partic1pat1ng in the study and encouraged to

continue w1th new1y learned re1axat1on skills. The exper1menter

’ 1nd1cated that a summary of tie results of the experiment wou]d be

fonwarded to each of the part1c1pat1ng members at the conc]us1on of»

the proJect

n
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CHAPTER FIVE

&\\J/ 5. YRESULTS

) " Two separate sets of data'ana1ysis are presented in order to con-'

sfder the research questions under'examination
1. A three way ana]ys1s of -variance w1th repeated measures on

the last factor (C) was emp]oyed to ana]yze the headache activity rat1ngs
"in the pre-treatment, treatment and post-treatment conditions for the
two treatment methods (EMG treatment Temperatureutreatment) and the .
two react1v1ty groups (EMG react1ve Temperature react1ve) |
| 2. The reduct1on in headache activity from period one (preé

-

treatment) to period three . (post—treatment) was analyzed. by a two '}5$ilﬁl :

Q"“l_ P

(treatment method) by two (presence or absence of cr1ter1on attafhmentﬁ
factor1a1 design to obtain the main effects of treatment method and

cr1ter1on atta1nment, as we]] as thelr 1nteract1on

5.1 Changes in Headache Act1v1ty, Effects of Tra1nf_g Method and Gro_p
‘React1V1tx v , i
5.5: 1 React1v1ty and Treatment Group1ngs

React1y1ty groupings were based on the extent of EMG and temperature
react1v1ty to stres;hgsimeasurig 1n the pre- -treatment phys1o]og1ca1 & 1
stress prof11e (Carney, 1881) Reict1v1ty was measured as a funct1on of
recovery from stress, recorded in seconds Carney (1981) found that
_through the d1v1510n of subJects into groups accordwng to psychophysio-
logical patterns of stress recovery, d1fferent1a1 treatment effects
"were demonstrated. The rat1onc1e for such a division may be thatb

physiological arousal during stress is adaptive, whereas stay1ng aroused

for a long period of time subsequent tohtne;stressfu1 event may be
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maladaptive or unhealthy (Carney, ]98]). EMG streSSuind_reeovery

'values as expressed in seconds were converted to z-scores and finally

to Tascores The dispersion of subjects according to these observations

are presented in a'scattergram (Figure 5-1 The diagonal line-indicates
the division of subjects into the t%? groups (a) those which are EMG
reactive -- with relatively 1ong EMG recovery periods and re]at1ve1y
short temperature recovery periods, and—(b) those which are temperature
reactivehef With're]atively long temperature recovery. periods and with -

re]atiye]nghort EMG recovery.periods; Each of these groups was further

subdividedﬁby a randomized block design -procedure so that each group was

Adivided jnto an EMG training.group and a temperature training group.

The resuits of Carnev's study ihdigated that EMG treatment was more

effective with temperature-reactive}subjects than’temperature training,

5.]. 2 Headache Intens14y Var1ab1e

. Da11y headache rat1ngs, as the dependent varlable, were subsumed
into three per1ods, P1 (pre-treatment period), P2 (treatment per1od5 and
P3 (post-treatment period)t For each per1od all headache ratings on a

givenkday (Hd) were totalled’(ZHd),.and divided by'the,number of days (D)
in the period, so that (P), a mean headache rating/period.Was found.

Therefore, =§Hd/D, and each subject has a mean headache rating for P1,

-

P2, and P3.

Headache data were subjected to two (groups) by two (treatments)
by three (periods) repeated measures Analys1s of Variance with subjects
nested 1n'treatmehts and groups. The research desigﬁ’is'presented in

Table 5-].
i
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* which, in turn, was‘shown‘to be more effeetive with EMG reactive subjects.



TEMPERATURE

TEMPERATURE

REACTIVE

A Scattergram of' EMG -and Temperature T-Scores
. b

oo P LJ
X ® &
6(‘: A
.
5 . . -
R » o0
e )
o ® o -
. .
® P L4
40} - -
[ 4 [
[ /
30 o .
Z p EMG REAQTIVE
50 60 70
EMG L
a | ¢
Figure 5-1

(oo



76
.Table 5-1
Distribution of Subjects by Groups
and Treatment Methods (N=48) _ ¢
Experimental Period (C)
Groups Treatmeﬁt Pre-treatmer;t‘ Treatment Post-treatment
(B) (A) P1 = P2 - P3
EMG ‘ -
@ Treatment ‘ n=12 © n=12 n=12-
% § Temperature C
2 Treatment - 'p=12 n=12 n=12
' EMG ) ,
o Treatment C7n=12 ' n=12
D ' ,
© Temperature , .
QL Treatment : =12 n=12 S (L) VA N
- A
. 114
.
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5.1.3 Analysis of Variance | - '_ | : -
The Ana1ysis of Varianée indicat@d an overall s%jﬁificant period .
effect for the dependent measure, headache activity, F(2,88)=9.6,
p<0.001. Results of the.Ahaiysis of Variance are outlined in Table
5-3. This significant period effect indicates fﬁﬁt subjecté.obtained
a sig;}ficanf>reduction in migraine frequency and intehsity regardless QP
of the reacti?iﬁy grouping or thé type of biofeedbackfemp]oyed. No
significant two?Qay or tﬁree-way interactions were obtained for the
headache act1v1ty variables.

The Ana]ys1s of Variance 1nd1cated a s1gn1f1cant difference in

treatment effects, F(1,44) 4. 749 p=0.035, over the three EEEQOdS’ with

EMG‘training was associated with a heédache réduction of approxima-
tely 56% for both EMG and fémpefature reactive groubs. Tempe}ature ;
training resu]ted 1? a'40% reduction in”heaglang activity for the -
temperature reactive group, and a 10% red&cQ;én in the EMG reactive.
subjects. It is noted that for tﬁe%&ast group (temperature frained, EMG
reactive), who experienced a sma]leé‘reduction in headache activity,
headache agt 1ty means are con51derab1y higher across all per1ods
than those recorded in the rema1n1ng training groups.

) Newman KeuTs postwhoc comparisons were made to determ1ne the signi-

ficant phases.of headache gspuctuon among the three treatment .periods dqe‘

g
- » 2



© Table 5-2

Mean Headache Levels Acrogs Reactivi

78

Treatments and Periods R :
v Period\\§>
Reactivity Treatment P1 P2 <
EMG . EMG 10.0 8.4 k
Reactive ~ Temp 17.9 19.1
Temp.. EMGA > 11.4 6.5.
Reactive Temp Ny 10.7 9.9
. | 4
12.5 11.0
Period
~ Means :
(N=48) - H
Y.




Table 5-3

Summary of Analysis of Variance for ReactiVity Grouping, Treatment
Variable, and Headache.Intensity Variable, Across Three
Factor Repeated Measures (N=48)

“

a
Source Sum of Degrees of Mean - F- P
' Squares Freedom Squares
A(Treatment)  1081.527 1 1081.527 4,749  0.035
B(Group) 691.573 1 691.573 '~ 3.037  0.088
~ AB(Interaction) 690.864 1 690.864  3.033  0.089
S-within 10020, 910 44 227.748
C(Period) 411,501 & 205.750  9.600  0.001
A 69. 905 2 34.953  1.631  0.202
CUBC .. 45.267 2 22.633 1.056  0.352
apc? s 12,715 2 6.357  0.297  0.744

- €S-within =~ 1885.055 88 21.432 °

oot S
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to factor A (treatment effect) or factor B (group effect) on the means

as shown in TabTe‘5-4. When the group effect is collapsed, a signifi-
cant reduction in headache was found from‘pre-treatment to post-treatment
" for the EMG trained subjects (C diff 3=3.20). This group also showed a
s1gn1f1cant reduction between the pre treatment and the treatment
period (C.d1ff.2=2.66). Temperature trained subjects did not show a
significant headache reduction from pre-treatment to post-treatment,
but did demonstrate a significant headache reduction from the treatment
\p@%ﬁod to post-treatment; When Neuman-Keuls comparisons were made
between reactivity groups, not Considering treatment methods, EMG
reactive subjects demonstratedkno significant headache reduction from
pre-treatment to post-treatment (C,diff.3=3.20), but did:demonstrate
‘-a significant change from‘treatment to post-tSeatment'(C.diff.2=2.o6)‘
Temperature reactive subjects demonstrated a significant period effect )
from pre- to post-treatment, and demonstrated a signiticant change
between pre—tréatment aﬁd treatment periods, with no‘significant change
demonstrated‘between treatment and post-treatment periods.

¥

Summary

In summary, the Analysis of Variance indicates a sign¥ficant
. ' »

g

reduction iﬁ%@eadache activity over the three eXperimenta1'periods
with a significant treatment effect and novsignificant group effect.
-No s1gq1f1cant interaction was found between any of the observed
variables. EMG training methods were. effeqt1ve for both EMG and
temperature reactive groups While the temperature tﬁeatment was
K'effect1ve for the temperaiﬂre e reactive group, the EMG reactive group
did not show a‘sign1f1;ant reduction in their migraine headache

activity as a resu1t'of temperature training. This last group which

at

J 5

. A~
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Table 5-4

Treatment and Period Means as Measured with Group
Effect Collapsed and Group and Period Means
As Measured with Treatment Effect Collapsed

i

AC
= 1 2 3
(Period) N “
, P1 P2 - P3
A | 1 10.686 7.463 5.497
(Treatment) ‘
2 . 14.319 14.461 11.310
BC - 1 2 "3
(Period
P1 P2 P3
B ' 1- 3 13.936 13.735 - 10.771
(Group) ‘ o
2 | ~-11.068 8.189 6.036
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was more resistant to treatment effect, exhibited considerably highef

‘headache.activity across all treatment periods.

5.2 Reduction in Headache Activity from Pre- to Post-treatment:

Condition ip Relation to Training Method and Criterion Attainment .

5.2.1 Qriterion Measures - EMG and Temperature

Subjects who received EMG training receiyed‘training'on a pi-weekly
basis until they were able to maintain relaxation levels of 1.5 micro-
volts (or 1ess) for three consecutive 5 mjnute training periods. Twenty-
two of the twenty-four subjects who received EMG traihing met this
criterien within the allowed period of twelve training sessions.

Subjects Who received digital skin temperafure training were
trained to a criterion which required the demonstration ef finger
temperature control of an upward or downward change in temperature of
2°Fahrenheit over.a‘period Qf three consecutive training periods, each
of 5 minute duration. E1even\of'the twenty-four subjects wﬁo received
temperature training met this criterion within the alloted period of

twelve training sessions.

.+ 5.2.2 Statistical and Descriptive Ana]ysie\

The Analysis of Varianee indicated no significant_relationship'
between reduction in headache activity and the attainment of criterion
%or EMG or temperature training methods (Table 5-5). Further to the
Analysis of Variance, Pearson Product Correlation coeffﬁ?ients‘were

’calcu1eted, based on_coﬁmarisons/of hean‘EMG level reductions from pfe-
] to postr-treatment periods andﬁpre- and post-heedache actiyjty means

(&ab]e 5~§). EMG relaxation ‘level changes from pre- to post-treatment
were calculated by taking the means'of.the EMG'readingi/;akén at 20

~ second intervals 1@ring the last 5 minutes of the 15 minute relaxation

X RS vowe, " .4-;/-.‘,_,_.'.
[
o L U .



Table 5-5

A

\

Summary of Analysis of Variance for Treatment Variabje,
Attainment (non-attainment) of Criterion, Headache
Intensity Variables, Two-Factor ANOVA (N=48)

A

Source of

Mean

. 84

Sum of Significance

Varijation Squares DF Square F of F
Main Effects 98.202 2  49.101 0.922 0.405 o

TR 11,5611 1 11.511 0.216 0.644 e

CRIT , 41.162 1 41.162 0.773 - 0.384 g
2-WAY INTERACTIONS 61.947 1 61.947 1.163 0.287 w'FA;’ 

TR CRIT 61.947 1 61.947 1.163 0.287 ﬁ;ﬁﬁ”
EXPLAINED ‘ © 160.148 3 53.383 1.002 0.401 e

' 44 53.257. "

RESIDUAL 2343.302 47 53.265 .
TOTAL

12503.450

-
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"+ Table 5-6

Pearson Product Correlation Coefficients Based on a
Comparison of the Difference Between Pre- and Post-Baseline
EMG. (E1-E3) Measurements and Pre- and Post- Baseline

Temperature (T2-T1) Measuremen
Activity Reduction &rl'P3)

|
I

ts and Headache

BT

BT ~1.000
o (24)

P=****

BE 0.0124
' (24)
P=0.477

013 -0.3974
. (28)
P=0.027
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t1me in the pre and post- psychophys1o1og1ca1 stress prof11es The
d1fference (E1 E3), when correlated with the d1fference between Period
1 and Period 3 (P1-P3) demonstrated a correlation of rz0.1651. In ‘the
same manner, temperature readings were averaged in the last 5 minutes
of the 15 minute relaxation time in Period 1 (pre-treatment) and |
Period 3 (post-treatment). The mean (T1) was subtracted»from.the mean
(T2), as it was theorized that relaxation training would increase the.
per1phera1 temperatdre during relaxation. In this correlation,
r=-0.1804, a negat1ve correlation which 1nd1cates that the post-treatment
;base]ine relaxation temperature was not higher but lower than the pre-
treatment baseline relaxation temperature, contrary to expectations.
In the?corre]atibn of the mean (E1-E3) and the mean (T2—T1),\r=-0:0827.
These results indicate very little correlation between headache reduction
and physiological measures Of relaxation, nor is any notabTe corre]at1on
between the two phys1olog1ca1 systems ev1denced

It is noted, however, that in the stat1st1ca1 corre]at1ons Jjust
descr1bed, reductions in headache activity and changes in EMG and temper-
ature are measured in,period‘changes from pre- to post-treatment.‘ When
the data is examined descriptively and headache'activdty and EMG and
temperature baseline Changes are measured in a percentage of change, some
interesting effects emerge. A comparison of mean changes in headache
activity indicate thaf for EMG trained'subjects, the mean headache
reduction was greater for those subjects who did not reach criterion
' (Figure 5-3). | However, furthe}“examination of the data reveals that 92%
of EMG tra1ned subjects reached cr1ter1on and that th1s group exper1enced

| an average headache reduction of 50%. Since the remaining 8% who d1d

not reach criterion and who experienced a 74% reduction in headache
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Figure 5-3

Mean Headache Activity Reductions (P1-P3) for the Two Treatments
(EMG, Temperature) for Subjects who Attained Criterion and
for Subjects who did not Attain Criterion
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activity represent only two subjects, comparison are relatively meanings A

less. The generé] 50% headache reduction for EMGltrained subjects is
accompanied by a 47% reduction in EMG 1eyé1s from pre-treatmeht baseline
re1axétion Teve]s (M=2.05Mv), to -post-treatment baseline relaxation
levels (M=1.08Mv), as shown in Table 5-7. These same subjects
'demonstrated a slight reduction in baseline skin‘tempefature from Period
1 to Period 3 (pre- to post-treatment).

A further examination of Figure 5-3 1nd1cates that for temperature
trained subjects, those who attained criterion demonstrated a mean head- -
ache reduction from pre- to postQtreatment of 5.10, and those who did |
not, experienced a meaﬁ ﬁeadache‘réduction from pré- to post-treatment
of 1.24. Among the temperature trained subjects, 46% (eleven subjects)
attafned criterion and experienced é 26% reduction in headache activity
from pre- tc post-treatment. The remaining 54% of temperature trained
subjects (thirteen subjects) who did not attain criterion experienced

a 14% reduction in headache activity from pre- to post-treatment.

Temperature trained subjects demonstrated a mean EMG baseline reduction

from pre- to post-treatment of 0.62Mv (Table 8), a figure which rep}esents

a’27% reduction. Temperature trained subjects also exhibited a_s]ight
drop in pre- and post-treatment‘base]ine'températures.

For all subjects, the mean baseline EMG level fell from 2.18 Mv
in pre-treatment to 1.38 in post—tréatment, a 37% reduction which suggests
that relaxation training was effective overall in reducing EMG 1eyé]s
during periods of relaxation. An examination of pre- and post baseline

temperature levels during relaxatlon for a?qxsubJects reveals a drop

_from a mean of 92. 6° Fahrenheit to a mean of 90.2° Fahrenhe1t (Table 5-6).

Relaxation training did not, then, resu]t in 1ncreased per1phera1 skin

‘temperature under conditions of relaxation, as expected. Thus, a
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Table 5-7

Mean EMG and Temperature Baseline -Levels as Measured During

Final 5 Minutes of Relaxation Prior to Stressing in

Pre (P1) and Post (P3) Treatment Periods

j EMG Trained. Temperature Trained Totq1
Mean EMG P1 2.05 2.30 2.18
Levels in o
Mu P3 . 1.08 1.68 1.38
Difference 0.97 0.62 . 0.80
EMG Trained Temperature Trained Total
Mean . ' ‘
Temperature P1 93.2 92.1 92.6
“Levels in p
Degrees . P2 89.5 - 90.9 90.2
Fahrenheit . -
: 3.7 1.2 2.4

Difference
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negative correlation in temperature change and headache activity is

seen.

5.2.3 Summarz<

The Analysis of Variance did not demonstrate any overall signifi-
cant é%fect when subjects were compared who mastered‘the attainment
of a ﬁreset experimental criterion, as(aéa{nst those who did not. Pearson
Product-moment Corre]atioﬁs show 1ittle correlation between the difference
in pre- and post-headache activ%ty and the g%fference in pre- and post-
EMG or temperature baéeliné;relaxafion levels. Correlations between
baseline levels of the two physiological meésures, EMG and peripheral
skin temperature, are negligible. A descriptive examination of the data
indicates that EMG trained subjects were able to master the preset‘
" criterion more readily than those who were temperature trained. Qithin
training groups, EMG trained subjects who attained_criterion“échieved a
Tower headache reduction than fhose who did not. This comparison is
based on uneven numbers in groups, as only two subjects, who were both
relatively successful in achieving headache reduction, failed to reach
criterion.. Temperature trained subjects who attained criterfbn acﬁieved
greater levels of headache reduction than those who did not, which
suggests that criterion attainment may be of some impdrtancé in tempera-

ture training. vTraihing effects are associated with Towered levels of

basal EMG readings, and slightly lowered levels of basal skin temperature.
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CHAPTER SIX
6. DISCUSSION

6.1 Overview _

This chapter discusses the major findings of the study‘re]evant
to -the résearﬁh questions directly under cdhsideration. Following the
exam%nafion of results as related to research questions one and two,
the hypothesized influence of psycho]og1cﬂ!‘.@chan1sms are d1scussed
“in response to question three. Tha-fffg‘tiﬁh’?d?hen discussed in

re]at1on to some of the practlca}'tﬂﬂ'nggrgthgiﬁ fmplications of .

b1ofeedback training in migraine headache. This discussion is concluded

with an examination of the imp]ications for further reseafth.;

6.2 The Research Questions

The design of this investigation was developed to considef three
specific questions. Each of these will now be addressed.

6.2.1 Question One

_What are the effects of skin temperature training versus frontalis ’

electromyographic control on headache activity?

Biofeedback training, as employed in this sfudy, was effecfive
in reducing headache activity amohg the experimental subjects. fhe
Analysis of Variance demonstrated é'differentia] treatment effect
where frontalis EMG training was seen to be more effective than skin
temperatufe training. For the two EMG trained groups, treatment
. effects were similar and'genera11y e}fective.“ Temperature training
was generally less effective, and was parttcularly fnefféctive for
the EMG reactive, temperature trained group. ~0bserVatiohﬁof mean

headache activity levels for the two treatment groups indicates that
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for all EMG trained subjects, and for fhe temperature reactive,
temperature trained group, pre-treatment headache activity means were
cunparab]e?in range. Mean pre-treatﬁent headache activity levels for
the EMG reactive, temperature trained group were considerab]y higher
than the means for any other of the €reatment groups. This differential
effect may have occurred as a result of sampling, or may be an indica-
‘tion that tempevature training is generally less effective fof subjects i
who demonstrate a relatively high mean headache activjty. It is hypo-
thesized that these relatively high headache‘activity levels may occur
through muscular tension rather than vascular mechanisms a d, therefore,l
be less responsive to temperature traininé methods.. Particular
psychological and social factors may be involved in the maintenance of
such prolonged and intense headache. JMhether th}om@ﬂ?f ;‘&: 1ogica}
change or physiological control, such subjects may orﬁ%ﬁhé%onstraté
substantia] treatment effects through more intensive biofeedback
training, with the inclusion of EMG relaxation training and formal
Jpsychotherapy. De Good et al. (1978) present evidence that success
in application of skills learﬁed in EMG biofeedback sessions is
related to the number of training séssions included in the prdgram,
and researchers such as Mitche]j and Mitchel] (1971) and Paulley and
\Haske11 (1975) strongly support the inclusion of psychotherapy in
migraine headache treatment programs. ' ‘
Biofeedback téchniques, then, are shﬁwn to be effective but their
mode of action js uncertain. A discussion of previous studies, as
presgpted ear]ig; in}this paper, has gXamined‘treatment outcomes of

biofeedback training in terms of specific or general relaxation

effects. Based on previously examined theoretical considerations and :

¥
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the treatment results in the present study, some hypotheses regarding
“the mode of action of biofeedback training may be presented.,

In the app]icafion of biofeedback, migrafne sufferers have
traditionally been treated through temperature training procedures ‘
(Sargent, Green, & Walters, 1972) and frontalis EMG training has Eéen
administered to tension Qeadache sufferefs (Budzynski, Stoyva, & Adler,
1970;. But the wo;k of Bakal and Kaganov (1977) suggesi; that there
i no sbarp de]%neation in diagnosis between migraine and fension
headache. Their study found that individuals who were diggnosed to
suffer from tension headache experienced a number of symptoms charact-
eristic of migraine, and that migraine patients also have higher EMG
values both during headache and during headache-free intervals than
muscle contraction patients or controls. Bakal and Kaganov (1977)
further observed that migraine and Tusc]e contraction patients have
higher neck EMG activity than controls. Such observations led Bakal
and Kaganov to conclude that there js no specific type bf headache
of muscular origin and that sustained muscle’ activity may'be predis-
posing for both migraine and muscle contraction headaches. Such conclu-
sions suggest tﬁe application of muscle relaxation training in any
functional headache. |

Kappes ‘and Morrﬁs'(1981) conddcted a study which applied EMG
’biofeedback, temperatufé biofeedback and re]axation training to adult
volunteers and measured physiological changes subsequent to training.
Temperature and EMG results were found to be not significantly related.
Such re§u1t§finfef independence of the two physiological systems.

The work oflKappes and Morrig supports the results of-the present

study which finds no significant correlation between alteration of
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'peripheral blood flow and voluntary muscular relaxation. '

Arnarson and Sheffield (1980), in a study which applied EMG and
temperature biofeedback to patients with high anxiety, found frontalis’
EMG to reduce activity in a group of muscles related to the frontalis
and found this effect to generalize in re@ucing sympathetic activity.
In this study temperature biofeedback was seen to be less egficient,
but better than a control procedure. This study supports the general-
ization effect of EMG training, and the efficiency of EMG training
as cgmpared to¢temperature‘training.

Clinical treatment‘%fogrgms in stress management often provide a
combination of biofeedback training modalities and concomitant relaxa-
tion‘training. The use of a combination of biofeedbatk techniques may
be warranted on the evidence that throqgh individual differencés in
certain cases one method may be successful where another is not, as
evidenced in the work of Wickrameskera (1973). Where suah procedures
are followed, the suggested sequence is EMG training followed by
temperature training. Kappes and Morris (1981) reported that those
groups which received temperature training prior to EMG training.
reported dissatisfactionfinitia]]y because success was difficult, and
results of the present study suggest tha£ temperature control is more
difficult to master, and less effective Qvera11.than EMG training in
headache control.-

On the basis of.psychophysio1ogica1 stress data which separated
subjects into EMG and temperature stress redctivé groupings, no sighi-
ficant differences in training effect on headache acti&ity was shown.

The results of this study do not support those of Carney (1981) who

reported\differential effectiveness in training among the two stress

/
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" reactivity groups. ' He repor}ed that frontal EMG biofeedback was more
effective with subjects who demonstrated relatively slow temperature
recovery from stress, and relatively fast EMG recovery from stress.

Carney reported that temperature biofeedback was more effective in
reducing headaches with subjects who demonstrated relatfively slow \
EMG recovery and relatively fast temperature recovery. On the basis

of physio]pgica1 stress recovery differences, this presept study does

not favor.the use of a particular training modality.

6.2.1.1 Summary

In summary, it is cqnc1uded that muscular tension plays an impor-
tant (predisposing) ro]e'in migraine as well as .in tension headache. R
Such 'bracing' effects are seen as a form of dysponesis and as a
function of overstimulation of fhe,§ympathetic nervous system.
Sympathetic activity can be reduced through the learning and applica-
tion of systematic muscular relaxation procedures. Since biofeedback
has been demonstrated to enhance the learning of muscular relaxation
(Reinking & Kohl, 1973), it is concluded tha% EMG training is an
effective mode of treatment for migraine headache. It is further
proposed that training in the control of peripheral blood flow is less

|
effective as a treatment modality, as the smooth musculature (as is

found in the blood vessels) is controlled throuéh parasyhpathétic
innervation, a physio]og%;a]hsystem which plays a lesser role in the
dysponetic state. It is‘suggested that peripheral temperature control
may be'effective for the proportion of the popd]ation who are able to
learn this skill, but that this effect occurs primari]y through a

hydraulic shift in blood f]owf or through the existence of separate
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pain mechanisms as some researchers suggest (Sturgis, Tollison &

Adams, 1978; Buiﬁd,& Adams, 1980). Temperature contkof is therefore
seen to exert its effect primarily on a speciffc aspect of the migraine.
If the migraine itself is viewed as secondary to the general state of
dysponesis, such treatment will be, by nature, less efficacious than

an attack on the primary source of the dysfunction. The present

study does not Support the theory that differences in physiological

stress recovery mechanisms affect responsivity to biofeedback treatment.

6.2.2 Question Two
What is the relationship between the attainment of a predetermined

criterion and headache reduction?

The Analysis of Variance indicated no significant relationship
between reduction in headache activity and the attainment of criterion
for EMG or temperaturé tra{ning methods. No empirical evidence, then
isbprovided'to support the process of training to a pre-set experimenta1\\
criterion. Examination of the data indicates that the pre-set experi-
mental criterion was attained by a higher percentage of EMG trained
subjects as compared to those who were temperature trained. Twenty-
two of twenty-four EMG trained subjects reached criterion as compared
to e]evén of twenty-four temperature trained subjects. Only two of
the EMG trained subjects failed to reach criterion and these two sub-
jects were particularly successful in achieving a reduction in headache
activity. Since only two subjects were included in one of the cells
under aﬁa]ysis, the validity of the Analysis of Variance is under
question, and stafistica] relationships are confounded.

In the absence of empirical evidence that EMG training to criterion
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is important in achieving headache reduction, 1t may be arqued that such
a procedure fis dntitﬁhvth: to successful 'trm tment.  The subjecty who
achieved criterfon received fewer training sessions than those who did
not. As previou%ly reported, DeGood et al. (1978) conducted a study
which manipulated "length of training" periods for a group of subjects
with functionaf disorders and reported that while EMG levels were not
greatly reduced by increasing the number of training sessions, thera-
peutic effects were stronger for those subjects who received more
training sessions. DeGood et al. (1978) conclude that additional
training may be necessary for the subject to consolidate the intern&]
response which pemits the transfer of relaxation skills to outside
situations. These results support the consensus that biofeedback is
not a 'quick relief' program, but that improvement in physiological
self-requlation is a gradually acquired skill.

In addition to the above considerations, subjects were aware that
the training process was geared to the attainment of criterion and
thus became involved in ‘trying hard' to attain this goal. Such a )
response tended to interfere with the process of 'passive concentratisﬁ',
a process which is an essential requisite‘to the achievement of lower '
EMG peadings and true relaxation. Furthermore, in the absence of
“evidence to support a direct linear correlation between measured EMG
readings and headache reduction, the rationale behind EMG training‘to
a pre-set experimental criterion is under question.

In the case of temperature training, examination of mean headache
activity during the experimental period (Figure 5-2) and the results
of the Newman-Keuls post-hoc tests show that temperature trained sub- .

jects experienced considerable headache reduction between the treatment



period and the post-treatment per1od a]though overa]l treatment ,

effects were not significant. This treatment effect may 1nd1cate

that for these subjects, such headache redu§t1ons as were realized

occurred upon the attainment of criterion. One may hypothesize from

these resu]ts that through temperature training, a subject may be

primarily-Jearning to cpntrol peripheral b]opd flow, reducing intra '

“and extracranial pressure on dilated arteries, and thus alleviating

" the symptoms of his/her headache as‘suggested in the discussion of

Question One. Therefore, ‘the attainment of the experimental criterion,

whichiindicates a learned control of blood flow, may be‘of some

-effective process than the enhancement of a general relaxation response.

ol

~ dure of training to cr1ter1on in the modalities of EMG or temperature

1mportance in the temperature training procedure ‘It is reiterated

that direct symptom control, vera]], is cons1dered to be a 1ess

6.2.2.1 Summarx‘

In'sumnary, there is no empirical evidence to support the proce-

biofeedba ck tra1n1ng.' It is theor1zed that EMG tra1n1ng should not

\be directed to a. pre-set cr1ter1on and that EMG tra1n1ng may be, in

N

fact more effective. when 1ncreased numbers of training sess1ons are
1nc1uded in the program;.-lt is further hypothesized that for temper—'
ature trained:subjectéilthe attaimment of criterion, which indicates
1earned temperature contro] and hence the control of peripheral blood

\
flow, may be a- des1rab]e goal when b1ofeedback assisted temperature

-

" training is app]ied for the purpose of migraine headache re11ef.

6.2.3 Qiestion Three

What non-specified variables in the study may influence subject

0
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headache reduction?

In Chapter Three, it was suggested that certdin psychological
variables may affect biofeedback learning and associated reductions
fh pain Such variables, commonly categor1zed as placebo effects,
'are seen to 1nc1ude SubJect attitudes, motivation, and exper1menter ~
influences.  An examination of these variables is presented in an
anecdotal manner, as these faetoré were not controlled for in the
present study. |

In general, subjects jnitially volunteered for the'biofeedback
program with only a 1imited awareness of what the program inVo]ved.v
Most subjects have suffered from debilitating migraine attacks for
a number of years, had explored other methods of treatment, and had
exper1enced only Timited relief through drug t?erapy A number of
these subJects expressed concern regard1ng the effects of continued
drug use on their general health. The fact that the present program
was offered as part of a research project, us1ng sophisticated 1nstru—
mentation, at the University of Alberta appeared to lend some credibility
to the procedures. Upon learning that biofeedback involved a rgther
simplistic tra1n1ng method, rather than an applied 'treatment', the
success of wh1ch depended on their own efforts, a number of the subjects
expressed,skept1c1sm, but felt that for the small fee involved, it was-
~ worth a “try'. |

Initial doubt, however, frequently led to positive resu]ts./fAs
many migraineurs tend to be se]f—discip]jned, organized and perfection-
istic, headache records were meticulously maintained and relaxation
exercises were practised scrupulously in most cases, in spite of any

skepticism which may have existed regarding the procedures. A number
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of subjects, in fact, discovered that merely through keeping the
headache records, they became more aware of the frequency and the causes
and effect§ of their migraine attacks. One subject recognized through
such recdrd keeping that hi; headaches were associated with the inges-
tion of fatty foods. Upon the e]iminétion of such foods from his

diet, his headache activity was reduced -- and he dropped out of the
program. ‘ | -

The skeptical, also, were less inclined to 'tFy too hard' in the
actual training period. As has been previously stated, success in the
use of bjofeedback requires a 'passive vo]ition'_(Sargént, Green &

 Walters, 1972), an attention.without effort.tjwhen such a passfve
attitude is achieved, control of frontalis muscular activity occurs
relatively easily and rapidly; while temperature cohtro] is gained

“more s]ow1y‘and.uneven1y. Those subjects, then, many of whom were
initially skeptical, who did achieve success 1h the training sessions,
and who practiced relaxation techniques regularly, expressea excitement
in the discovery of personal control, and joy in the achievement of
positive changes in lifestyle Qith concurrent headache reductipn; It
is noted thaf such effects were gained, ,in many cases, through bio-
feedback and relaxation training bn]y, in a.maximum of twelve bi-weekly |
training sessjons. No formal psychotherapy was included in the program,
although experimenters app]ied such counse11ingvtechn1ques as were
'judged to be appropriate. Subject and experimenter interaétions,

, /,'éherefore, are considered to have faci]itated the training process.

| | Such success was. not universal, however. A lack of faith may‘

1eéd & subjeEt to giVe up. One female subject of fifty-nine years, whd

~ was expériencing 1ittle success, expressed continuing doubts regarding
- “ . . B
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her own ability to a;hiéve the control thgt she judged others to be

gaining'easi1y. wheh the experimenter dropped her normally supportive ‘
N

and encouraging attitude and expressed to this subject firmly that

success could only be achieved through a belief in her own ability and

through a positive attitude, this subjeét, who was receiving temperature

training, achieved criterion Qithin three more training sessions.

A cértaiﬁ percentage of subjects, some of whom had high expecta-
tions of themselves and the program or who were intent on following
directions,were unable to achieve the relaxed concentration<necessanyb
for sucéess. When a subject tried too hard, or 'braced' with.effort,
results were cpunter-productiyg. EMG 1eveis remained high,'and temper-
ature levels resisted ;0ntfo1 and plumetted Tower and lower. In |
another instance, a subject who had achieved a high 1eve]»of préficiency

~in voluntary periphéra] tempefature control; was able to.exhibit no
control whatever immediately following a prolonged and severe headéche.
It is hypothesized that neural and biochemical factors mitigated‘against
. Vb]uhtany»control in this ingtance. |

Psychological %nd socié] factors were observed to play a role in
the maintenance(of headache for some subjects. For one female who
suffered- from severe. and continyous head pain, the 'headache' appeared
to be a 'focal point' in her 1ifé. She gained attention from family

members, friends, physician;, and biofeedback clinicians, as a result
of her head pain. Difficult 11fe‘situations)cou1d be avoided, through .
constant '111ness'. Biofeedback training was not effective for this
subject. \

However, enQironmenta]vpressures may genuinely affect success in

biofeedback training. A young female subject practised relaxation
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exercises faithfully and attained impressive periphera] temperafure
control with no accompanying headache reduction. This yohng woman was
raising.a young child alone, under difficult financial and social
conditions. It is judged that wh%]e an enhanced ability to relax was
beneficial to this subject, further Tife changés’woqu be necessary
,in order to reduce her somatic symptoms. ‘

Biofeedbach is seen as a therb means by which 5 subject is
introduced to the concept that he/she is fesponsib]e for his/her own
' symhtoms. Initially, the subject is not defensive in approach{ng
bioieedback‘training, as aniapp1ied,'cure' is expected. As the proCese
Vof.biofeedbacﬁ assisted learning and re1axétionkproceeds, subjects
“generally appear fo gradually. accept a responsjbi]ity for their own
symptomology , and to relate this symptomology to lifestyle -- a life-
style which only they can change. In this process, subjects were
observed to respond well to‘reinforcement,.encouragement and suppoht
provided by the experimenters. Thus, biofeedbagi trainihg appears to
facilitate a general shif} in attitude from 'helplessness' to
‘resourcefulness’. | | |

Age was not seen as a factor in bjofeedback performance, as training
did not become»]ess effective with older subjects. Sybjects_aboVe the.
median age demonstrated a 48% reduction in headache activity, and those
be1dw demonstrated a 43% reduction in headaehe activity. The median age
of thirty-eight indicates that most subjects who participated in this
study were within the middle age bracket. '

One other unspecified.factor deserves ment1on In thfs stbdy,'
sqb;ects were trained in pa1rs The quest1on is raised as to whether

the presence or perfonnance of one subjects affects the other. Hendricks

4
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(1977).describes an experiment perfbrmed by Charles Tart of the

~ University of California in which a subject was connected to a plethys-
mograph (to monitor blood f]ow),qan electroencephalograph, and a device
that records galyahic skin response. A second subject was shocked at
random intervals, and the first subject was asked if he could tel1l

when the shocks were administered. His responsés were completely at
random, but his physio]odica] measurements did respond whenever’the.
sécond subject was shdzked. Such results indicate that communication
works body to body, and.that such influences may have exérted some

effect on the performance of subjects in our study.

6.2.3.1. Summary

In summary, a discussion of non-specific variables in biofeedback
training has included psychological and social coﬁéiderations. Psycho-
TOgicél factors considered have included subject aftitudes toward |
treatmenf} and their motivations to succeed. Situational life

‘conditions are also considered as factors which may influence biofeedback
peffoﬁ%an;e and asséciated changes in headache activity. Interaction
between subject and clinician and Between subjecg_and subject is also
considered as a'possib1e‘factor in the experimental process. The above -
mentioned Vaniab1es are‘Seen.to influence biofeedback performan;e'to

an unspecified degree.

- 6.3 Theoretical and Practical Jmplications

'fhe present study verifies the general effectiveness of biofeedback
training, as has been demonstrated in previous experimental studies. To
date, conflicting evidence has been assembled as to the relative super- |

jority of EMG training, as opposed to temperature training. The results
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of this study indicate that frontalis EMG training is superior to
peripheral skin temperature\\ra1n1ng in the treatment of migraine, and

a theoretical rationale is presented to account for these results,
although higher headache act1v1ty means may have tempered the beneficial
effects of temperature tr§1n1ng. The pratical 1@pl1cat10ns of the
results obtained should therefore be considered to be limited unt11
rephjcated by future studies. Additional factors which may limit the
import of. the present study include the size of the sample used, the
number of‘treatment éessions provided, and the limitation of the follow-
up period to one month. It is suggested that with a larger sample size,
with a more ﬁrd1onged.treatment and follow-up period, results of greater
: sighificance would be obtéined. Meanwhile, common clinical prgctiee which
’{nc]udes two biofeedback.training metheds in the treatment of migraine
headache would seem to be supported. This study provides no empir{ca1

| evidence that any one form of trainfng is superior to another on the
basis of the individual. physiological difference. Through anecdotal
evidence, it;is implied that psychological diffefences may.iﬁf]uence the
efficacy of biofeedback fraining.

With regaed to theoretical implications, the results and conclusions
of this‘study support the thebretica] position of Whatmore and Kohli
(1974) who view increased muscular tension as the primary manifestation
of overactive sympathetic arousal, a process. wh1ch leads to eltered
c1rcu1t activity within the nervous and neuromuscu]ar systems and con-
sequent alterations in tissue and organ function. This view leads to
the use of e]ectromyography and muscular re]axat1on training as the
treatment of cho1ce in a11eV1at1ng the deve]opment of neuromuscular

physiopathology and subsequent functional disorders.
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6.4 Related Research | : - | | v

ot

Further research is necessary to verify the results and conclusions
of the present gtudyy,~1t is suggested that future research designs be-
based onvspbjecf,gkOﬁpﬁﬁgé with comparable headache activity levels,
and that pre-tréatmént:interviews be held in an attempt.to isolate
tho§e psychological: factors which may influence the efficacy of bio-
feedback training. ’It is further suggested thatithe power of such
studies be increased with larger sample sizes, and'tﬁat in EMG treatment
the number of-tfaining sessions be related to the criterion of symptom
alleviation rather than a specific microvolt reading. It is also
proposed that the effects 6f experimenter and subject interaction, and/
or the inclusion of formal psychotherapy as an adjunct treatment be
measured. The value of any treatment program 1lies tru1ynon1y in the
attainment of long-term effects, therefore it is further suggested that

“research Studies include follow-up periods of greater duration.
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"Inclusion Criteria

Name: - Address:
Phone: ' o Sex:
1. What is your age? S (18 to 59)
2. often have your “headaches occurred
1n the last 2 months? ) ____(less than 3X/day &
3. Do you take any medication for your greater than 1/mo.)
- headache?
K]
‘What is. the name of the medication7
How well does it control headache? (Doesn't)
' Currént]y using aral contraceptives? ; pregnant? rgno)
Are you .on any other medicat1ons?
Spec1fy

4. Have your headaches occurred one or
more times per month over the past

’ Z\years? A (yes)
5. Are you currently receiving any form o
: psychatherapy? . (no)
6. Do you ever experience sensory losses
or paralysis of some musc]es during S
a headache? ' (no)
7. Do you suffer from'a cthu]sive dis- ‘ 4
" order (epileptic seizures)? : (no)
‘8. Do you have any form of heart d1sease '
~or disorder? ‘ : (no)

9. Do you have any health prob1ems such
' as diabetes, hypertension, etc?
Specify:

SUBJECT MUST REPORT "YES" TO THREE OF THE FOLLOWING ITEMS:

‘1. Does the head pa1n sometimes exist on one side of the head
only?

Is the head pain generally pulsative (or throbbfng)7‘
Does nausea or vomiting genera11y accompany the headache?
Does sensitivity to 11ght generally accompany the headache?

Has your headache been diagnosed as a migraine by your
physician? .

N s W N

(see Reference Note 1)
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Treatment Contract

¥

Participant - I understand that my participation in the‘migraine

treatment program will reﬁuire my full cooperation in each of the

following components of the study:

1.
2.

Date:

Punctual attendance at all treatment sessions scheduled;

Attendahce‘at.one pre-training orientation session held

several days before treatment and one post-treatment follow-

up session held one month after the treatment period;

One ha1f4hour_daily practice of specific relaxation skills
learned in treatment to continue throughout the training
périod; |

Hourly monitoring of headache activity and medication con-

sumption prior to and throughout the training period;

Keeping a headache diary for one year following the %reatment

period;

.- Notifying your counsellor by phoning 432-5214 (during regular

officefhours),if unable to keep’a'scheduled appointment.
Notifying the Department ﬁf Educational‘Psycholégy, 6th floor-
Education North, University of -Alberta should your address
change.

Signature:

Counsellor - I promise that all records of Participants: names,

addressgs and personai'information will be kept confidential. At

the completion of this study a summary of the resu]ts.obtained.shall

be made available to all those who fully participated.

Date: -

Signature:

(see Reference Note 1)
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Medical Form

Name of Physician: Name of Patient:
Date of Birth:
Address:

Phone:

The above named patient has been selected to participate in a
treatment program for migraine patients being conducted at the
University of Alberta, Department of Educational Psychology. This
research is being supervised by Dr. George Fitzsimmons. The techni-

ques being used may intlude”re1axation training and psychophysio1pg-

jcal monitoring including electromyography, galvanic skin response,
and surface skin temperature.

We are requesting each patient to obtain the signature of their

physician to verify that they "have received a recent medical examina-

tion and to ensure that there is no medical reagon why they should
not participate in the research project.

For Physician

(A) This is to certify that
" has been medically examined and 1 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.

Date: Physician's Signature:

(see Reference Note 1)

.
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Psychophysiological Profile Procedure
Record room temperature.

Seat subject in recliner chair and tilt chair to the first \re-
cTiner position. Inquire whether a headache is now present) and
if so reschedule the session. \

Hook-Up GSR - dominant hand; Temperature - nondominant hand;;
EMG - gronta] area with electrodes spaced at 1 inch. \

Explanation "Today's session will last approximatelyl40 minytes.
What T am going to do is attach you to 3 biofeedback instruments

in order to see what levels of activity you produce in 3 differ-
ent physiological systems: (1) skin temperature, (2) muscle ten-
sion, and (3? skin perspiration (indicate corresponding instru-
mints). These instruments will not shock you or harm you in any
way, they merely attach onto 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?" . |

Relaxation instructions to be read to the subject. "For the

next 5 minutes I would like you to relax comfortably with your
eyes open and just listen to the music being played in the back-.
ground. Try to avoid unpleasant thoughts and just enjoy this

5 minutes of rest. After 5 minutes have elapsed I will ask you

to sit for 15 minutes with your eyes closed. Please sit quietly
without moving or talking and keep your hands 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

5 minutes are up. -

Turn On EMG, GSR, Temperature, 3 Optical Isolators, Computer,
and Printer. - o |

e

Settings EMG scale X1; GSR scale X1; Temperature - center need]e.

Identi fy subject on ticker tape.

Example: Name: John Headache
Date: ‘ May 30, 1981
Therapist's Initials: P.F. :
Initial Temperature Setting: 72

During session draw lines to divide "A" - 5 minutes adaptation;

"g* - 15 minutes relaxation; "C" - 3 minutes stress; "D" - 5 ~
minutes recovery. Label periods between lines on the ticker

tape.

Turn on Music Tow volume.

Start Timer and Computer Conduct 5 minute adaptation.




11.

12.

13.

Reset temperature where necessary but only while printer is oper-
ating. Write in new value on the printout. Use a dashed line
to mark where new value begins on printout.

After 5 minutes draw a Tine on the printout and mark "B" in next
section.

Reset timer for 15 minutes.

Relaxation period Say to subject: "And now I would like you

to sit for 15 minutes with your eyes closed. Try not to fall as-
leep."

After 15 minutes draw a line on the printout and mark "C" in the
next section. -

Reset timer for 3 minutes.

Stress period Say to the subject: "Okay while keeping your

eyes closed now I want you to-perform a mental task for me. I

want you to subtract 7 from 1000 and then to continue subtracting

7 from your answer as fast as possible until I tell you to stop.
Then I will ask you what number you got to. Do this in your head
not out Toud. Okay so 1000 minus 7 is ... now keep going, to your-
self." '

After 3 minutes say "Stop".

Draw a line on the printout and mark "D" in the next section.
Ask: . “what number did you get to?"

Reset timer for 5 minutes.

Recovery Period Say to client: "Now 1 just want you to relax

again with your eyes closed and listen to the music without inter-
ruption for 5 minutes and then we are finished. »

After 5 minutes end session and disconnect subject.

Graph data and check batteries.

122



APPENDIX E



124

ULE COPIE DISPONIBLE

grgu (opy AVAILABLE

Headache Rating Scale

PROGRESS CHART

It 15 wnportant to monior the intensity of
your headaches for at least two reasons:

1. Ressarch has shown that this will help
to reduce the psychological side stiects
that often accompany & headacha.

2. 1t 13 useful in helping to determine the
affects of your treatment program.

The following five point scale is uselui in
helping people monitor the severity of thelr
head ache.

0 — No headache.

Low level, oaly enters awarensss

when you think about R.

2 — Aware of hesdache most of
the time but it can be ignored
at times. .

3 — Painful headaches but still
sbie to continue job.

4 — Severs headache, ditficult to
concentrate with undemanding
taske

5 ¥ Intense incapacitating headache.

To montor your headache level mark the
Sppropriste number on the egraph at esach
Rour and 0in the points togather. Placing
the coloured dot on your watch will heip you
remembaer to do this.

NAME:

-

MEDICATION

Tots! Relaxation in Minutes

™eE

DATE

NTENSYY

a

(11 -]
NIGHT

...

NOOM

AN

g <

MEDICATION

Tota! Relaxation in Minutes

4DATE

INTENSITY

~ID
NIGHT

A
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EMG Training Rationale

The 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 exces-
sive 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 decrease your muscle tension
voluntarily as you relax and learn to use decreased muscle tension
as an index of your relaxation level. Over time you will learn to
pkgduce greater levels of relaxation in less time and to maintain these
levels for longer periods. Even though the biofeedback is only at-
‘tached to the head region it is to your advantage to learn to decrease

your muscle tension as part of a total body relaxation response.

Biofeedback guided relaxation takes place in three stages. The
first stage is called the "awareness" stage where your brain is merely
made aware of how much 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 Tearn the skill involved. Also note that contrary to most
other intentional learning you do, learning to relax does not involve
active striving. The more you strive the more tense you will become.
Instead of actively striving to reduce muscle tension you must passively
concentrate on the feedback signal and "allow" the tension to reduce,

In other words, "let it happen”.

. The final stage of biofeedback quided relaxation, following aware-
ness and control is the "weaning" stage. Weaning involves practice at
producing the relaxation response in the absence of the biofeedback
signal. Such practice will begin once you have learned the relaxation"
response. 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 decrease muscle tension as they passively concentrate. Other
than-advising such persons to avoid unpleasant thoughts or stress-
related rumination 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 them-
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i

selves such as "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 i
conscious strategy. Over the course of the trq%ging sessions, you should
use. whatever strategies you feel comfortable w to relax. But remem-
ber, the important thing is not to force any .approach or to try too

hard, because effort is the opposite of relaxation. Just let the ap- .__*.
proach- you choose flow, just imagine it is already happening. s

(see Reference Note 1)
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Digit Temperature Training Rationale

The treatment sessions you are receiving are designed to teach
you how to prioduce more effective physiological relaxation at will.
Your final goal in treatment is to become able to descriminate ex-
cessive stress in your body and be able to remove such stress in or-
der to prevent migraine headaches. Regular and consistent practice
at removing excessive stress will-eventually develop into a 1ife- _
style habit. When this occurs your body will maintain a_more relaxed
level of arousal without conscious effort. It may take somewhere bet-
ween 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 fingers it is to your advantage to learn
how to warm as part of a total body relaxation response.

Biofeedback guided relaxation takes place in three 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, learning to.relax does not involve
active striving. The more you strive the more tense you will become.
Instead of actively striving to warm your hands you must passively
concentrate on the feedback signal and "allow" the warming to occur.

In other words, "Let it happen”. . _

The final stagé of biofeedback guided relaxation awareness and

.. control is the "weaning" stage. Weaning involves practice at pro-

ducing the relaxation response in the absence of the biofeedback sig-
nal. -Such practice will begin once you have learned the relaxation
response. In this way you can learn an effective relaxation skill
which is not dependent upon biofeedback.: O .

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 ruminatians there is nogparticular strategy that everyone
will find effective. -Some peo use mental images of relaxing set-
tings such as lying 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 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
training sessions, you should use whatever strategies you feel comfor-
table 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 choose flow, just imagine it
is already happening. ' ‘

K "SI * (see Reference Note 1)
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E.M.G. Training Procedures and Instructions

Chéck tape in printer.

Take room temperature.

Collect forms from client.

Mark treatment session number in progress in file and on printout.

(a) Attach EMG electrodes. Make sure impedence Tlevels read
Tess than 1 for each electrode with scale setting at X30.
If not re-do cleansing of forehead with alcohol.

(b) Attach temperature thermister to the palmer surface of the
second phalange of the m1dd1e finger on the nondominant
hand. ,

Check if client has read the rationale, if not, have them read it. -
Settings: Center temp. needle and record setting on printout.
eave EMG at X1 setting. Explain EMG gauge setting and units

of measurement to clients. Occlude all gauges from c11ent S view
and disengage auditory feedback.

Turn on: EMG, Temp., Optical Isolators, Computer and Pr1nter 3
Tu Iuorescent 11ghts off.

'Identify Client on ticker tape.

Example:
Room temp: | 720
Name: . ' John Headache
Date: - , May 30, 1980

Therapist's Initials: P.J.C.
Initial Temp Sett1ng 82°
Session: : Rx #1

Give the following instructions: This session will last approxi-
mately 40 minutes. Please keep your eyes open during the entire
session. The session will consist of 4 phases. You will not
receive any biofeedback during the first three phases. The first
phase is an adaptation phase. For the next 5 minutes p1ease Just
sit in the chair with your eyes open

Start t1mer and computer Simultaneously.
After 5 minutes draw a line on the printout and say "For the next

2 minutes I will be collecting baseline data. Please continue to
sit quietly without talking and keep your eyes open
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14,

15.
16.

17.

18.

133

After 2 minutes draw a line on the printout and say "For the next
2 minutes I would 1ike you to decrease your muscle tension."

After 2 minutes draw a line on the printout and say: "This is the
training phasey You will have three periods of 5 minutes of
practice and 1 minute of rest. Uncover the EMG gauge. Have client
put on headphones and turn up the volume to the preferred setting.
Say: As you decrease the muscle tension in your head region the
clicks will slow down. For the next 5 m1nutes I would 11ke you to
practice decreas1ng your muscle tension.'

Draw a line on the printout and begin timer.
After 5 minutes draw a line on the printout and say "Please stop

practising now and just take a break." Discuss performance. After
1 minute draw a line on the pr1ntout and say: "Now please begin

practising again for 5 minutes." Follow with one minute of rest.
Follow with 5 more minutes of practice.
Note: - The order of items 18 and 19 can be conducted 1nter-
changeably so when subjects are seen in pairs, one
person may be given 18 while the 'other does 19.

Conduct Written Summaries Procedure. At the end of'each session

discontinue biofeedback monitoring and give each subject 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 sensations which appeared to be
associated with slower 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 recogds.-

Go ahead.now, I will tell you when 5 minutes have elapsed."

a

After the 5 minute period give the fol]owing instructions: “"For

. training to be effective in suppressing migraines you must practise

relaxation daily 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. : .

You will be asked to use the strategy to aid your relaxation
during the final part of the relaxation tape. You are also
asked to use the strategy to help you relax whenever you
experience the prodrome (aura) or feel that you will soon get
a migraine and also anytime during the day that you feel you
are stressed or overly tense. Please remember to monitor '
the total minutes. of daily relaxation you pract1se on your
headache mon1tor1ng forms.
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Discuss Progress During Session. At the end of each training
session show each subject the EMG levels they achieved and compare
these to the two-minute EMG average value computed at the end of
15 minutes of relaxation during the pretreatment monitoring
session. Point out that ideally they will be learning to become

Tore relaxed, faster, and be able to maintain such relaxed levels
onger,

Discuss Medication. After each treatment session discuss medica-
tien consumption with the subject. Subjects should be advised .
and 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 medication, migraine or otherwise.
This is especially true for subjects taking medication for-
hypertension, or diabetes.

L

(see Reference Note 1)
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Biotic Band Monitoring and Recording

~ Please use your Biotic Band device to monitor finger temperature
daily while you listen to the relaxation tape. Attach the band to the
middle finger of your non-dominant hand. Place the band with the temp-
erature scale on the palmer surface of your finger and center 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 practise 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 minute
and before you start the tape, and (b) at the end of the tape.

Please avoid crushing 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. The bands must be returned at the end
of treatment. :

BIOTIC-BAND II has a range of 20.0 F divided into two degree inter-
vals 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 Red-Tan Orange Yellow-Green Blue-Green Blue
Degree '

78 78 78.5 79 79.5 80
80 80 80.5 - 81 81.5 82
82 82 82.5 83 83.5 84
84 84 84.5 85 85.5 86
86 86 86.5 87 87.5 a8
88 88 88.5 89 89.5 90
90 90 80.5 91 91.5 92
92 92 92.5 93 93.5 94
94 94 94.5 95 95.5 96
96 9 9.5 97 97.5 98

o .

In takipg a reading always read the highest temperature
showing. The purple color which may sometimes be visible
_on some squares should always be ignored.
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Temperature Training'Procedure and Instruction

Check tape in printer.
Take room temperature.
Collect forms from client.

Mark the treatment session number in progress in the file and on
the printout.

(a) Attach EMG electrodes. Make sure impedence levels read
Tess than 1 for each electrode with scale setting at X30.
If not re-do cleansing of forehead with alcohol.

(b) Attach temperature thermister to the palmer surface of the
second phalange of the middle finger on the non-dominant
hand.

Check if client has read the rationale, if not, have them read it.

'Ask client what they think their hand temperature is.

Settings: Center temp. needle and record setting on printout:

‘Leave EMG at X1 setting. Explain temp. gauge setting and units

of measurement to clients. Tell client what their hand temp.
is. Occlude all gauges from client's view and disengage auditory
feedback. ,

Turn on: EMG, Temp., Optical Isolators, Computer, and Printer.
Turn fluorescent lights off.

Identify client on ticker tape.

.0
A

Example:
Room temp: ' . 72°
Name: - John Headache
Date: ' | May 30, 1980
Therapist's Initials: P.J.C.
Initial Temp. Setting: 82°
Session: Rx#l

Give the following instructions: This session will last approxi-
mately 40 minutes. Please keep your eyes open during the entire
session. The session will consist of 4 phases. You will not
receive any feedback during the first 3 phases. The first phase
is an adaptation phase. For the next 5 minutes please just sit
in the chair with your eyes open.




12.
13.

14.

15.

16.
17.

18.°

19.

Start timer and computer simultaneously.

After 5 minutes draw a line on the printout and say "“For the next
2 minutes I will be collecting baseline data. Please continue
to sit quietly without talking and keep your eyes open.

After 2 minutes draw a line on the printout and say "For the next
2 minutes T would like you to increase your, temperature.”

After 2 minutes draw a line and say: "Thi;:is the training phase.
You will have three 5 minute trials of alte ely practising
warming and cooling your temperature 2°. Uncover the temperature

- gauge. Have the client put on the headphones and turn up the

volume to the preferred setting. Say: "As you increase your
temperature the tone will change. If you are at or above 90°
please begin by cooling 2°. If you are below 90° please begin

by warming 2°. Once you have warmed or cooled 2° please maintain
that temperature for the remainder of the 5 minute period.

Draw an arrow on the printout indicating whether the client is
warming { — ) or cooling ( «— ). Use a block on top of the
machine to show the client the direction the needle should go.

~Draw a 1ine on the printout and begin timer.

After 5 minutes draw a line on the printodt and ask client to
continue to wamm if they have not reached 90° or reverse directions.

Continue the same procedure for ane more 5 minute period.

Note: The order of items 19 and 20 can be conducted interchangeably
so when subjects are seen in pairs one person may be given 19 while
the other does 20.

Conduct Written Summary Procedure. At the end of each biofeedback
session, discontinue biofeedback monitoring and give subjects the
following instructions: "Please spend 5 minutes writing down a
description of the strategies which you employed to relax and also
jdentify any feelings or sensations which appeared to be associated
with hand warming. 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 daily 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 hand warming biofeedback in
the lab.
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You will be asked to use the strategy to aid your relaxation
during the final part of the relaxation tape. You are also asked
to use the strategy to help you relax whenever you experience ‘
the prodrome (aura) or feel that you will soon get a migraine and
also anytime during the day that you feel you are stressed or
overly tense. Please remember to monitor the total minutes of
daily relaxation you practise on your headache monitoring forms.

Discuss Progress During Session. At the end of each training
session show the subject the minute by minute temperature levels
they achieved. If these levels at any time were higher than the
temperature recorded after 15 minutes of relaxation during the
profile session, then indicate this to the subject. Otherwise

do not. Point out that ideally they will be learning to become
more relaxed, faster, and be able to maintain such relaxed.levels
longer.

Discuss Medication. After each treatment session discuss medication
consumption with the subject. Subjects should be advised and
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 medication, migraine or otherwise. This is
especially true for subjects taking medication for hypertension

or diabetes. '

{1

(see Reference Note 1)
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