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; o ' ABS’TRACT

j’ ,. ‘ ST e ’ . J S
o B ' - Migraine sufferers'may turn to a hosb oy

iy &

thezrelief of their suffering. Traditiona} med al approaches often

" times become too detrimental in themselve?land alternate approaches must

,be sought out, Biofeedback is one methﬂ?,that in congunction with

’;f” e ".relaxation training, has proven useful n the alleviation of many migraine

and musole contraction headaches. The present study included a four—

7 e Ty ey

/o
. ";//tih ,week baseline, a p&ssible tWeIVe tre tment sessions, and an eleven month
/ | T‘follow-up (N 48) ~On the basis of pre- treatment physiological profile .
“and subJects recoverv responsivity (following removal of a psychosocial
v‘stressor), subJects were .determined. to be either slow EMG recoverers, B

Wk O /
relative to ST, or the reverse.( These two groups were then ass1gned to

beither EMG training or ST training. SubJects received twelve sessions

_unless they were able to prove skill acquisition witho t feedback
1.-instrumentation being available (weaned), at which point their training L
:";‘ . v~‘ ‘p'ended‘ ’Hourly and then daily headache activity ratingswere completed by
.all subJects.v While improvement was notedin allgroups over time, only

'.one between groups difference Was significant The weaned group (demon—*

v . l,hstrated skill even hen instrumentation not available) experienced a ;'

",significantly greater reduotion on all headache activi;? measures,

: - . "-received fewer biofeedback training sessions, and practised home relax—
S S v :
3 "pation less, than did the not~weaned group of subJects. Seventy—five

ﬂ,percent of the weaned subJects (n‘ 20) were much improved (50+7 reduction)

A\

"while 39 3 percent of the not-weaned subJects (n = 28) were' much improved

,"Implications for further research and clinical application of results are.

discussed
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CHAPTER ONE

INTRODUGTION

T R T B,

Biofeedback has become an avenue for behaviour change with

increasing promise as more ‘and more individuals endeavour to

find alternatives to the traditional health care strategies,
Bibfeedback places the responsibility for change, for improvemeht,
in the hands of the sufferer and it is this invitation to take
control of aspects#of one's life that has particula.r appeal to

many, Ghdividuals qu1ckly discover that they can not only observe

S ' - changes in a variety of phy31cal states but that they can learn to

dﬁf/_~,,ini%iat’”fﬂoge_changes with and then withow the ald of biofeedback

)
instruments. What was once thought to be automatic and not

able to be consciously controlled, has now been ackmowled.ged as
© being within the repertoire of the indlvidual
Biofeedback is 1nformat10n about an individual's state end about

I

| on—gonqg changes occurrlng mthin the 1nd1vidual The present study”

undertook to investigate the nature of the learning possible through
biofeedback treatment procedures in the alleviation of mlgraine
~ headache suffering. As informa’cion is mad.e availa'ble to the migraine

sufferer and practise results in the-ability to control genera.l body

m

1 B - y,,;;”*///f»~”/fﬂ

states and specific physiological functicns, the individual is able -



”*{‘as was reasonably posslble to be able to self-regulate spec1f1c

fr'ﬁ'of blofeedback 1nstrumentat10n.’k"

i 2o { e : o . .
R - s hN L l: ‘L R S IR
N . . . "‘7 "o : ‘\, N ' .

e to utlllze that whlch had been acqu1red in the laboratory or 011n1c¢°

1 5 1

~:ffand allev1ate undes1red states throughout the day Ihls study was :

ilde51gned to assess the utlllty of flrst asses51ng 1nd1v1duals to,v-
3 determlne unique phys1ologlcal characterlstlcs that mlght suggest

N

that’ One treatment mlght be more advantageous than another (EMG or

P_Skln Temperature) and, second to attempt to traln as many 1ndiv1duals

[IRAEN
Yoot e

1

0

'aphy51olon1cal states w1th and then,'more 1mportantly, w1thout the a1d

.
e S

S

B Once mlgralne sufferers had been determlned to be elther slow :

, to recover on EMG measures (relatlve to Skln Temperature measures), PR

v

' '_or slow to recover ‘on’ Skln Temperature (ST) measures (relatlve to*yib'

‘ifEMG measures), and were then randomly a351gned to EMG treatment or;

.) L

A ST treatment tnarnlng se551ons began. The tralnlng was. deslgned to ﬂﬁf--*e

A:ffencourage learnlng of the speclflc Sklll to the degree that control

HVl'of that phys1olog1cal system could be demonstrated oulte clearly w1thout

H,the a1d of feedback 1nstrumentat10n.:‘Too often the assumptlon 1s§

”‘meade that once control has been demonstrated, whlle s1tt1ng in front

b‘-rj,of the 1nstrumentat10n, suff101ent learnlng has occurred to ensure '

RO
,rtherapeutlc beneflts. Thls assumptlon was not made in the present

S a

;.i,study. Rather, pre—set levels of craterlon, levels of sk111

bfat whlch p01nt 1t would be acknowledged that self—regulatlon was ~‘\“:f

Ly?clearly w1th1n the control of the 1nd1v1dual were establlshed and

g

~.

"fbonce that was. accompllshed the 1nd1v1ddal was encouraged to demonstrate &pjﬁ"

Q

"the control w1thout the ald of feedback 1nstrumentatlon. Once that.jf

“ﬂwas done, treatment was termlnated




N

3

It 1s the contentlon of the wrlter that 1t is. not the amount‘of

',atlme spent in blofeedback tralnlng that it 1s 1mportant rather »

"_fthat 1t 1s necessary that there be proof of a certaln degree of
154;1 S ,”d;?: ;! TSklll acqulsltlon. One does not recelve ‘a pllot llcense for 51mp1y
o belng able to cause the dlals to move, control must be demonstrated ‘

o _:r{,‘ln such a ,anner that the 1nstructor is confldent that the 1nstruments

'vrlnltlate change but that he can do so purgos1vely, and be confldent

vin the d1 ectlon and the amount of the change.~ Control must be‘
., Sl

.¢tdemonstrated before 1earn1ng is assumed and sufflclent ablllty 1s
L e rewarded ;””n. SR S TN i
f;‘ e *,.".;v After hav1ng been ass1gned to one of four exper1mental groups, \\,'

v-i,(slow EMG recovery responslve/EMG traln;ng slow EMG recovery

:.j'respons1ve/ST tralnlng slow ST recovery respon51ve/EMG tralnlng, !,j'

rl;;,;slow ST recovery respon51ve/ST tralnlng), partlclpants recelved £

.,,‘0

.

,.the twelfth sess1on. “A four—week pre—treatment basellne perlod A

N EJ

.

j.»treatment . Once treatment “Was termlnated, each part1c1pant~s

.theadache act1v1ty was monltored throughout the subsequent forty—elght
'”T,weeks.; The 1ong term beneflts of hav1ng learned a sklll and hav1ng

o 'proven that‘learnlng had occurred are the focus of thls thes1s.'

. e

"treatment unt11 able to. prove that a sklll had been acqulred or, until“ S

. ,separated the phy51ologlcal assessment from the beglnnlng Of ,:95.‘7 S
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“»f CHAPTEH TWO

A REVIEW OF THE LITERATURE

3 »

Thls chapter rev1ews the 11terature of the mlgralne headache"

. and the varlous forms of treatment avallable to the mlgralne

e e K . ot - //‘

lfsufferer. The ohapter is organlzed 1nto four sectlons,'

:Flrst the mlgralne headache 1s outllned as: to 1ts nature, 1£s S

v;etlology, and 1ts treatment Second.the blofeedback 11terature 15{.7
d':vpresented w1th partlcular attentlon to 1ts appllcatlon to the

'~'vtreatment of mlgralne headaches. Thlrd, the ratlonale for the

/

"'ipresent 1nvest1gat10n 1s glven and, flnally9 the chapter concludeS»

' :w1th a: brlef outllne of the spe01fic research questlons.

. _,;l‘. , i,'fd i\ = e
: The Migraine Headachev A ‘ RN RIS ‘
Descrlpt;gn va7‘; i »l'ﬁfv'“LQH"bf.? & rff-z“'.ir,ybfaf_’“

Approximately forty—two mllllon Amerlcans consult a phys101an

o

“ﬁ:feach year for the rellef of headaches and one—thlrd of those people are

h‘sufferlng from mlgralnes (Dlamond & Medlna, 1981) Ind1v1dua1s 4_f:h




?h

may experlence their flrst mlgralne headache any tlme between the
f_hages of flve and thlrty w1th approxlmately flfteen percent bf

”‘people under the of forty suf rlng from mlgralne headaches in

& one: form or another (Campbell 1981) v Although seventy percent of

:f,the mlgralne populatlon may have a‘hlstory of mlgralnes 1n thelr
» , . , : B ,

the transhlttlng gene is domlnant

'ologlcal factors that may be

; '_ffamlllal trend (Dalmond & Medlna; 1981 Schnarch & Hunter, 1980)

Adams, Feuerstein, and Fowler (1980) sugge?t that the sufferlnge '

A'from mlgraine is’ as prevalent as the common cold quotlng flgures

.['such as twelve mllllon mlgralneurs 1n°the Un1ted7§tates, compared

‘T’vto forty two mllllon muscle contractlon headache sufferers.’ Danskln-'“

“'and Crow (1981) report that among the stress related dlseases,

'itsecond place (twenty milllon sufferers each), behlnd hyperten51on

i; ued (and predlspose one to mlgralnes) are re5pons1ble for/thls'

' f:flmlgralne headache and mental and emotlonal problems are tled for < f‘v vy

: 1f(thlrty-four milllon) Sargent (1979), Whlle head of the migraine L

”'filproaect at the Mennlnger Foundatlon reported that estlmates range".

'.from flfteen million to thirty—flve mllllon sufferers in the :
,lUnited States : The estimates vary but the numbers are over—whelm— -

,‘1ng regardless of the quoted source

-




f;s_bright zigzag lines sometimes of. various colours, usually in only

What is a migraine headache? It needs to be . rec 1zed that ‘

"while there are a number of different types of migraine headaches,

?

' there is also a range to which a migraine can affect an indiv1dual
Migraine headaches may be moderate, severe, or. incapacitating, and
v»may oceur as frequently as every couple of days or as infrequently jx
;as once every two years. Some indiv1duals nay have only ‘one migraine '
in their life—time whlle others seem to have them for a life—time. -
| | The class1c migraine is experienced by approximately ten '}x\
.‘fﬁipercent of the migraine pOpulation.. There are three stages; the’f N

5.

aura, the. headache, and the posr\\a.'che.: The aura (or PrOdromal S

,/-

»stage) 1s an” episode of- focal neurologrc ptoms ﬁsually lasting

, for flfteen to thirty minutes.; The focal neur '

ogic symptoms include,,
‘vvv1sual disturbances numbness ‘or weakness on one 51de, f‘fhe body,h o
w transient aphasia, thickness of speech, and vertigo. The‘v1 '

'fdisturbances are blurred or cloudy v151on with superimposed

' ’brone v1sual field ' Some sufferers will experience unusual symptoms

ﬂsuch as abnormally 1ncreased hunger, nervousness,bor mood changesﬁ,"~
’bﬁas early as a day before the onset of the migraine pain. Often

.bthe sufferer w1ll not ‘be aware of the aura symptoms while others“::
around him or her w1ll begig;to notice subtle changes in behav1our ',"
(speech, gait, mood, etc ), and w1ll be able to suggest to the :
‘,e,migralneur that perhaps they sho\\d\sit down and attempt to relax f»"
;or take medication before the pain phase actually sets in.' |

r Sl .\\;, : . ,

Lo
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rphotophobla, vomltlng, diarrhea, vertlgo, tremors,Aexcessive

CoaL @

The headache phase is frequently accompanied by nausea,

resplration and chills. - The paln may be limited to one side of

fh the head initially but may spread to the other side as the headache

‘persists. This phase may last for an "hour or as long as. seven days‘.

The postheadache phase may be relatlvely paln—free but

. tenderness of the skull often remalns for some tlme. Physical

)

o exertlon often results in the return of the throbblng head paln.“

The common mlgralne, experlenced by approx1mately elghty-five'

"a Ppercent of the mlgraine populatlon, is characterlzed by the same

:'_headache symptoms as the class1c mlgralne but w1thout the aura., lf
T-'there is a- vasoconstrictive phase, it is apparently not severe '

_-'enough to produce an “aura of focal neurologlc deflcits. The‘paln'_

2 »)
P

t‘yof the common mlgralne may. be of Ponger duratlon than»that of

L

R the. clas51c mlgralne.'ﬂvf;vib”‘ [ ;" P v | s

The cluster mlgralne 1s experlenced by approx1mately four

Y

ppercent of thé mlgralne populatlon. There is no aura “with thisf s
ﬁv~headache but the paln may occur two or three times during a day.;

vvffAlthough it is-a vascular headache, the cluster headache is. cons1der-»”4

ed to be a varlant of mlgralne by mdst authorlties and to be a very g

vdlfferent type of dysfunctlon by some._ Iu 1s accompanled bJ nasal

<

’,i‘,stufflness, tearlng, and unllateral fa01al flushlng., It is: common
'tfor a cluster headache to last for parts of every day for two or
N three months and then for the sufferer to be pa;n—free for a o

‘year or two. thtle is actually understood about this headache.‘

8

_r$§§;.



For the sake of completeness two final type. of migraines

'need to be mentioned Opthalmoplegic migraines e rare and appear. -p‘
bduring the early adult years.y The pain is moderat and unllateral,

and is usually accompanledey extraocular muscle palsy. involving the

- third cranial nerve.» The symptoms are similar Qb thiose ofxa u

carotld aneurysm. Hemiplegic migraines are also. very rare and are
characterized by a loss of the visual field to one. side or theAf;

"other and by possible aphasia and motor/sénsory loss.‘

- Pathogenesis

The vascular nature of mlgralne headaches (referring to

class1c and common migralnes throughout the remainder of thls :

‘ﬁf-paper) has been well established However, many “of the states

‘and conditions necessary for a migraine to occur are not yet

-~ well understood There are deflnlte vascular changes, alterations

in neural control platelet changes, and the emergence of vasoactive‘
":substances but. the complete plcture has not yet been formulated |

The 1ntracran1al and the extracranlal blood vessels are

lactlve throughout the. migraine headache. There is the 1n1t1al
1vasoconstr1ct10n (symptoms of the aura are ev1dent at this p01nt v
- 1f severe enough ds in’ the class1c mlgralne) yasodilation and.
- sterile 1nflammat10n (headache pa1n) and a return to normal‘v
"Tvascular states but with tenderness and edema (postheadachev 1
phase) Egure 2—1 presents the blochemlstry of migraine..
o The gene51s of the vasocontriction is not clear although there
T’-is ev1dence of an 1nherent neurovascular 1nstab111ty in mlgraine o

4

. patlents (Diamond ard Medina, 1981) _ There is a higher_ancidence‘
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L o L :Figure 2-1"-
Blochemistry of Migraine v ‘
. Phase 1. Aura phase
-, : . © ' Platelets aggregate
L \ : o S Serotonin released ‘
' oo R Vasoconstriction results
; ,
. .
Phase 2. Headache phase
Platelet aggregation diminished
* - Serotonin level decreased -
~ (taken up by vascular and °
, . perivascular. tissues
. o . and catabolized to 5-HIAA,
N -which is excreted in urine)
Vasodilation results ‘
4 Perivascular sterile
.- inflammation occurs
e '
% Nl{&);. S
. A% ciga.
e 4 N .
Tt
, R »¢ ’ ¢ ¢
. “'Phase 3. Postheadache phase. ~ J4 3
R E & ' Circulating serotonin normal - A
R Vessel size normal =~ -
- Perlvascular inflammation :
' - plus edema present - 5L

Nerve endings sensitized, o "Q‘
resulting in tenderness to touch . €

ST EEY

e (Diamond _é-.nd'Medina, 1981)
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“of disturbances in the autonomic. system and of" minor electro—
. encephalographic abnormalities in migraine patlents than in the_

- rest of- the populatlon.

When a'susceptible individual,encounfers a trigger for_the
migraine headache, both local and general changes'take place,
Locally, a.predominantly‘unilateral cerebral vasoconstriction

occurs that involves both the intracranial and the extracranial

blood vessels.f The innervated cerebral arteries begin to constrict as '
‘a result of neurogenic stlmulatlon from stress or other factors,

: resulting 1n a reduced cerebral blood flow. Generally, the

blood platelets begin-toarelease serotonin. Once thls serotonln

_is free w1thin the blood, the result is further vasoconstriction

“of the 1nnervated vascular’ system. If the result is vasoconstriction

!
&

to.a’ suff1c1ent degree, an aura will develop.

This vasoconstrlction causes local anoxla and a01d051s

_ (reduced alkallnlty of the blood), and is soon followed by a

reduotlon in serotonln levels as. the serotonin is taken up by the

ivessel walls and perlvascular tissues. It is at this p01nt that

noninnervated parenchymal -arteries dilate Thls is done in response :

to the state of anoxia and- the sudden drop in blood\serotonin.' The

- sudden reabonse of these noninnervated parenchymal arterles results“

in anyincrease in’ cerebral blood flow and local vasomotor changes
1n the innervated system of blood vessels, partioularly in the

ips1lateral extracranial and intracranial arteries. This. suddend

-jvasodilation accounts for the pain of the migraine. The paln is

compounded by the fact that serotonin that was. taken up by the K

10
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vessel wails serxsitims the paim zreuapﬁmrs "ix\-*.ﬁt.‘le vessel walls and S .

i)roduces sterile inflmmrat’iorl m'mmd i,fhe vegasEls ’(Scheif e and
§ ‘Hi»lls, 1980). - There are otﬁem ‘theUmew but $hs is the most N
mdely accepted | | "

The central dysnociceptlop thheory is one tbbat deals with the

braln s own pain sysj ey sugges*tlng that there is a dysfunction_

"in the 1ntegrat10n mmdulatlon—lnm ’oltlon of ;Jm.n rlght ‘at the f

braln stem level. Mlgra,ineurs sEem. ‘to be ctefacrent ina
5—hydroxytryptamine‘e(.serotonln.)a, When 'thae ‘i the case 1n a.n
i.ndividual,. there appears to a s d.mmnlnhrt)m*ﬂf central pain -
cerltres because serotonin ie,an iﬁhﬁbitoryjz:amrotransﬁdtte‘r_ for

: scfne brein stem necrcﬁs related to 'rhé permmmnn of ‘paiﬁ. ‘Simpl_;y, |

‘. if th_ere is a lack of ' 5—hydrcxy4trp+taxhi;i-é,, fnxm@‘ yairr will ,'be" ‘

'perceived. ‘As biood vessels dilate a‘.srl ﬁh;e;,; gt normally do |

but without pain, the individusl deficient in: this ‘geroténin,

'exp'éri‘ences intense pain (Scheifs @and Hil:l;e,, 1980) . :

,Verification' of ‘thev changés 3m the mm ssxerofoﬁinl throughout |

the ‘phases of the mlgra,lne "has wome from Anﬂ*rmv and Lance (1967) ’ .
4who reported that a fall in plasm levels of 3feroton1n occurred in
elghty—flve percent of the migraine fattamiﬁ-, .:mwestlgated -
One wculd expect- thait serotonin me.vels twmnllﬂ .ﬁ‘tmultaneously »i‘ncr'ease'
in the urine as the kidneys exmrc‘te “the f:rm sam'otonln._ This has

| been stated by’ Dlamond and Medinm (_‘198‘1),, o write that the

serotonln is catabohzed to SJQMndolemmimc acid whlch is

' excreted in urine. ‘

11



fwithdrawal from vasooonstrictlve substances that,éoﬁtaims:hnpsu

LI

Factors,resulting in migraine headaches o _ /
| Saper (1978)'has provided,a‘useful conceptualization of'the
migraine headache and itsipathogenesis; ‘ |
Migraine can be'yiewed as a genetically determined

.physiologlcal predispos1tion that is influenced by

Y

a wide variety of emotional blologlcal and

' constitutional factors acting.independently or in . "')/
‘conjuction with each other and, additional unidentified' -

eLements;‘to precipitate an attacko (p. 2480)

Psychosoc1al stressors, phys1cal stressors, and chemlcal

stressors ‘all manifest: themselves in numerous and varying degrees.

Some suffer from ulcers, some from hyperten51onf some from mlgraines.

a e
o

Coffee, tea, and cola‘contaln carbonic ac1d hydroxytryptamide \\

,complexes‘which are metabolized to serotonin.. Chocolate,‘cheese,

and food abstinence bring about sharp rises in plasma—free fatty

a01d levels which can also result in large quantitles of serotonln

‘;being released 1nto the blood., Rapid changes in hormone levels oould

’

be cons1dered a stressor that~some women are not able to cope w1th
adequately. Manyfemale migralneurs suffer two headaches each twenty—

eight day cycle, one at time of ovulatlon and orie Just prlor to

-

_menstruatlon. Rapid changes in blood glucose levels resultlng from :

¢

klrregular eating habits ‘and sleep pattern can result in mlgralne

as well.,. Medlcal condltions may increase the frequency and - severlty

of headaches (depres51on, hypertension), and medications for phys1cal

»conditions can also result in mlgraines. Continued use or the sudden

<

12
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caffeine result in regular and sustained migraine headaches. Somen
.medications containing‘vasodilating | properties such as 1s used
'in‘the treatment of essential hypertension can also bring‘about‘
headaches similar.to migraine. Alcohol is a similar vasodilator

and red wine in particular has. been found to be a reliable trigger
for some 1ndividuals. Approximately one quarter of. all migraine
sufferers report that foods of certain kinds initiate the

attachs (Selby*& Lance,-1960) Certain foods with a high content

of tyramine for example, which initiates the release of serotonin
into the blood may. trigger a migraine headache. Tyramine is found
“in alcoholic drinks, chocolate, nuts, citrus fru1t and aged
kcheese (Saper, 1978)v S ,‘ g o i‘l . S \N-

Physical exertion such as sudden exercise can 1n1tiate a f L
migraine. Simllarly, if phySical activ1ty is done too soon aéter
ja he@dache has ended 1t may very quickly result in the return of
the pain, Other physical stimull such as bright sunlight, stuffy //'j”~
rooms, and changes in the weather may trigger migraines.

A final note needs to be made about the 1nheritability of
migraine.\ Campbell (1981) reported that between fifty and eiéhty
percent of patients have a directly: omologous heredity w1th mother
to daughter being the most common, ollowed by mother to son. There"
o is also a close relationShip betwe n migraiﬁefand épilepsy; Campbell
reported that the ‘two conditions nay be clinical manlfestations of |
kurthe same disorder,‘_Epilepsy occursvmore frequently;in‘migraine \
A'patients,‘migraine occurs more frequentljvinlepileptics.

The_relationship‘between this genetic predispcsiticn andv'

I

¢



speciiic triggering factors will be discussed below as the
dlathesls-stress model is prescnted.

Treatment

Biochemical, The aim of biochemical treatment for migraine

. headache is to either alleviate an impending or exis}ing headache or,

prevent a headachegbefore it begins. ' Anthony and\Lv ce (1972)

. . ¥
have'classified drugs used_to controllmigraine in{o\TOur groups,
those produciné’vasoconstriction (ergotamine tartrate), those 0
stimUlating theraction ofvserotonin/on'receptor‘sites (Methyseréide),
those blocking heta-adrenergic reoeptors on blood vessels and

therefore pPreventing vasodilation (propranolol)’ and monoamine

oxidase inhihitors.' Kudrow (1978) has suggested that even .

, aspirin can be effecti e in- that it inhibits platelet aggregation
V;

triggering event in the pathogenesis of migraine. More recent

work in the review of the shunt theory of migraine has resulted in

[

the notion that ergotamine (GEEBEsﬁirlctor) not - only reduces

carotid blood flow and thereby relievesgthe cranial vas ulature of ~ .

[
the painfﬁii/ increased pressure, but that it exerts a direct action
at the 51te of primary derangement the cranial microcirculation.

Spierings and Saxena (1980) further explain that this direct action.

{

is*in the form of rever51ng the increased ratio of shunt to capillary

1

[
flow, which in turn, leads to improvement of tissu% oxygenation.

' Interestingly, Spierings (1980) -even questions the. notion of the

fall of the serotonin level as being respons1ble for the vasoconstric—

.tion. ‘He stated that there is not even Circumstantial ev1dence

o 4
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avallable to support the assumption that serotonin, prosent in the
plasma, exerts a tonle Influence on the cephalle vascular bed,
Schelfe and Hills (1980) provide a conclse description of
the pharmacological approaches to migraines, as have Diamond and
Medina (1981). Before prescribing mvdicdtion, three factors ought
tobe taken into considerat{on. First, the overall clinical
evaluation of the patient and thelr symptoms needsAto be completed
to make the patiant aware of how his or her headache is part of a
‘lifestyle. This awareness of an individual's strengths and
weaknésses, his usﬁal responses to stressful situations, and his

general attitude toward his headaches may provide addition clues as

to h ubsequent headaches might be.reducé&f Second, the nature and

of the pain needs to be determined. Third, the individual
e a cholce between treatment for individual acute attacks.
r for prophyiactic therapy to reduce the frequency and severity of
the attacks., - | K\

If abortive therapysis sought, - the use of asplirin or acetamino-
phen may remedy tﬁb‘éitua£10n in mild cases. Ih more severe headaches,.
which is often fhe case in migraine attacks; ergotamine tartfate‘is
usually the drug of choice. Ergotamihe tartrate is a vasoconstrictgr
| that is metabolized mainly in the 1iver and may Be taken orally,
 ’§ub11ngual1y, by inhalation, rec%ally, or parenterally. Intramuscular
inaection provides the fastest action, giving relief in about eighty-
':five percent of the patients; réctal administration and inhalation /Zw
‘are effective in aborting about seventy percent of the attacksy an'
oral‘admiqastrétion, whilé most convehieﬂt, aborts ‘only fifty percent.

. < . .
If stomach nausea occurs, sublingual administration is advised.,

N
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N ;’”f : ~j There are problems u51ng ergotamlne tartrate however,bs1nce

o, R K s .

3rebound headaches w1ll ocour if thls compound is taken for two

?llconsecutlve dayS.‘ This means that patlents who experlence more;fp<
dthan two mlgralnes per week w1ll not llkely tolerate thls drug
<:wand for these caseSuthere are other mllder vasoconstrlctors such
;"as isometheptene. Unfortunately thls drug is’ contralndlcated 1n‘"
“Lf'lpatlents w1th hlgh blood pressure. Dlhydroergotamlne, given “
'fi 1ntramuscularly, is. also effectlve.- The most effectlve of these e
'.abcompounds appears to be a comblnatlon of caffelne and ergotamlnefi
v e
vtartrate. The absorptlon of ergotamine 1s faster and more
‘R¥§‘7;.complete when glven w1th caffelne, but the mechanlsm of the internl
_g@ﬁ'ff_;actlon 1s not clear. Ind1v1duals not adv1sed to take ergotamlnetf;"

R T L

‘:~tartrate 1nclude those who are’ pregnant or have coronary heart

'ﬁed_sease, perlpheral vascular dlsease, s1gniflcant hepatlc or renal

NS
C .

When .an- acute attack perslsts for a number of days or perhaps'
E L.‘;'ajweek or more, sterlods Wlll be admlnlstered It 1s not uncommonl
'tfor A, small number of sufferers to be hospltallzed durlng a prolonged
i.5attack and to be admlnlstered sedatlve—hypnotlc agentsto enable them
‘to sleep through the paln,_or to be treated w1th narcotlc analge51cs. ﬁi-
For the patlent whose headaches are occurring w1th 1ncreaslng |
:W?Vf.and unbearable frequency and for those unable to tolerate or do not i
;f respond to acute therapy prophylactlc treatment‘needs to be considered

4

'"@;‘jjhbecomes the main goal of treatment Methyserglde maleate (Sansert)

l"'was the flrst prophylactic medicatloﬂ used w1th migralne.;,..

r)‘.v

S dySfunctlon, anemla, Raynaud's phenonenon and thrombophlebltls.‘;fl;qf;: i

-JWhen attaCRS °f migralne occur three ox more tlmes a month, prevention "" o



i_ .used longer ‘than 81x months w1thout a drug holiday of one or two

'ijas well

,'f.

Unfortunately, methyserglde maleate must be taken on.a regular
: ba51s for 1t to be effective (approximately seventy percent of
. patients respond favourably), and there 1s a strong potentlal for o

_serious 51de effects Diamond and Medina (1981) state that thls

o drug can be used aS|a last resort in severe: ‘cases but should not be"

.
e

; 0

jﬁmonths. Monthly checks are adv1sed for heart or lung flbrosis and

: :kidney problems, and a yearly 1ntravenous pyelogram should be done

According to Diamond and Medina (1981), the medication of choice FV??'
E fin th@r@rophylax1s of migraine 1s propranolol (Inderal), a beta R
:ﬂfblocker that 1nhib1ts vasoconstrlction of blood vessels and blocks

1i the aggregation effect of epinephrine ‘on the platelets Propranolol .

RN -

; ‘disease, congestive heart failure, or atrioventricular conduct10n,7'

’x‘fdisturbances are. present

“v»“:cyproheptadine (Perlactln), an antihistamine that blocks the»"f;'

Another medication used in the prophylaxis of migraines is E

ljhlstamine receptors and the serotonin receptors. Negatlve 51de_7v
leffects such as drowsiness, impalred mental functloning, and weight—
‘:gain make thls medication less des1rable although 1t is good for ‘
:_"children,,b.' . ' .. s | ., : a
Ergotamine tartrateAcan be useful as a prophylactic medication %
but‘if too large a dose 1Svtaken over a’ number of days a rebound 1‘l.7

headache w1ll cccur.3k'

Amitriptyline is a tricyclic antldepressant that has been found



"useful 1n preventing mlgralnes, espe01ally those assoc1ated w1th

g muscle contractlon headaches.' Phenelzlne sulfate, an antldepressant

aﬂvof the monoamlne ox1dase 1nh1b1tor varlety also appears to have '

‘

'lmlgralne preventlon qualltles. Agaln, the contralndlcatlons .
. . \ .
"flncluderhypertens1dn, congestlve heart fallure,’and llver dlsease.~

v Asplrln 1s effective in 1nh1bit1ng platelet aggregatlon, as

l:‘are sulflnpyrazone and dlpyrldamole._

Table 2-1 presents drugs, thelr dosage, and the 51de i
lieffects used in the abortlve treatment of mlgralne headaches..flt

) e
s Table 2—2 presents drugs, thelr dosage, and the 51de effects

”f“used 1n the preventlve treatment of mlgralne headaches. .It ST

fbecomes apparent in rev1ew1ng the avallable llterature that 1f

/£

'ffra mlgralne can be aborted w1th asplrln or can be prevented w1th

‘a low dose of propranolol the sufferer is perhaps very fortunate.;ﬁf o

"The more severe mlgralne attacks need medlcatlon that 1s usually

"*f.accompanled by unpleasant or~ even harmful slde effects.

»'Adam, Feuersteln, and.Fowler (1980), 1n thelr rev1ew of mlgralne‘

:l}theadache llterature concluded that 1) etlologlcal factors remaln fi

unclear, 2) drugs are not adequate in rellev1ng all sufferlng, f

) there are few well controlled evaluatlons of treatment factors

Vand 4) biofeedback dlrected at modlfylng mlgralne paln appears }_.>

v'to be promlslng.
Behav1oural Perhaps the most frequently used non—chemlcal

f"treatment for mlgralne headaches has been biofeedback tralning

'x“s'twhere subJects have been taught to warm thelr hands. Blanchard ;f

.q.r

:;'and Ahles (1979), 1n thelr rev1ew of behav1oural treatments noted

1.



'Drug of ¢hoice -
Hn comhlnahon mth amleme(lc .
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" Table 2-1
Abortive Treatmen® E
Typeof . L . ; - _ . SRR
Headache Drug Dosage Side Effects
: ;F\Aspirirﬂ 600 mg"eve‘ry‘4 hours p.rin.” _“Most known ‘side effects occur only‘ ‘
T~ . i . e
- B EURE S . with long:term admunlstrauon of -
. . { Iarge doses L i
Acetammophen ~600 mg every 4 hours prn Similar to those or asparm
/Ergoxamme tartrate“ .- Oral, subhngual 2 mg at onset of o Abdormnal cramps ep(gastnc
T anack and 1 mg every. 1/2 hour: discomfort, dlarrhea nausea,
L - . makimurm: 6 'mg. “day .of 12 mg. ‘week _vomiting, painful uterine
= Inhalanon 1 dose every 4 minutes, ‘con(ractlons
e, R .up to 6-doses per day : 5
@ B ‘Rectal: 1-2 mg initially, repeated
] R 1:hour later as-needed, to maximuim
g ) ‘ of -4 mg day and: 10 meg; ‘week
‘N}fg[é'n,e .;-‘ IM or subcutaneous.0.5-1.5 mg
B LA to maximum; of 3 mg, ‘week _ :
Dihydroergotamine 1 mg IM" at’ onseL and 1'mg every Svmnlar to. those of ergo(amme
Cmesylate .o hour, to maximum-of 3 mg/ day lartrate . :
Lo _ "and;mgweek o g :
~ Dexamethasone 16:mg 1M, smgle dose; nol to be ! Fluid and electroh,te dlsturbances
P Coe . répeated more than once every muscle’ weakneéss; Gl dls!urbance
w3 weeks : skin changes,. cushingoid-state;
L . .- see package mseft for others R
: lsometheptene ; 1 30 mg at onset.-of altack and "Drowsiness, naused, gastnc:
5 mucatet . "'65 mg. every. hour; maximum: o dlsturbances : :
LU W.390mg d3y0r1,}00mg/wegk :
“Ergotamine tartrate* S Same as'in mngrame C See ."Mlgranr_ne‘ :
L Dlhydroergotammeg E 'Same as in. mngrame :See “Migraine”:
Cluster - 4 mesylate : AL A
B & Oxygen ‘ By mask 8- 10 hters/mmule for’ None ifft'aken‘as preécribed o

(Diélﬁqnd & Médin‘a, 1981 ’ P 16)
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< "Table 2-2
v " Preventive Treatment - ‘
Type of- o o TR S ,
Headache Drug Dosage - Side Effects ~ - .,

: : Migraine B
Cluster. =

=4

{ Propranolol* - -,
G, o

Amitriptylihe )

 Phenelzine sulfaté’

"“Clonidine .:i
#

- L .’:Me(h'ys'er’g‘idé'

R

" Indomethacin’

Cyproheptadinet : ,

Ergotamine tartrate

: M.etﬁyysergide‘\" .

-Ergotamine 1artrate’

' Li;hiu_r‘n }éarbonatef,

.Oral: 20 mg four times a day,
increased.in 2 weeks to 20" mg
* three times a day and 40 mg- -
at nnght maximum: 240 mg/day

4 12 mg/day

. 06-1, 2 mg/day

25 mg at bedtime; mcreased
evely 1. or 2.weeks until ?osage
reaches 100- 200 mg/ ‘day

Ve

“ls vr"r‘\g.lhreéil_in_‘w‘es a»day',.

01 mg t‘wo:l'o three times a day

3

| 74-8 mg/day

-
N

o 4-8 mg/day_

e

Oral-1 mg thrée .(ime's .a day for

300 mg three times a day;. i
-maintain blood level belween -
05 and 1 5 mEq/llter

o 25~50 m'g thrée"times' a day.. -

first week; then 1 mg: twice-aday "
-for, durahon of cluster penod L

Coronary ischemia, especially in’

- patients with coronary heart
“disease, if drug with_drawn quickly, o

~

= See Table 1

‘appeme and \‘\elghl gam

In. adults drowsmess impaired
mental performance |ncrease in’

: Dryness of mouth, mydnasns

blurred vision; constipatian, -
bladder inthibition; dizziness; .’ -
weight gain, see package insert
for others - .

.

Hypotensron msomma dryness

. of Mmouth; nausea, anorexia, ;. -

constipation, dizziness,

impotence, flushing, urinary ‘ L
~ : Tetention, rash, red, green . o S

color blmdness L

i ‘Rebound h)pertens»on i

_discontinued abruptly; -

constipation, drowsiness,
disturbance of- eJacu!ahon i
rlhos(ahc hypetensnon depresston -

. jSee “Cluster

' Fubrol:c syndromes ‘nausea; -

. 'vomiting, G} pain;“diarrhea,
‘._drowﬂmess dizziness, anxlety

-“hallucinations, severe psychotic

.. reactions, muscle-cramps..
© weight:gain; hair Igss

§

" See Tablé 1 i -

1

I \\

,'Tremor nausea urmary retenuon

: ,polyuna more rarely ataxia,
© exophthalmos, goner

. hypo(herIdlsm

(Planond & Keatna, 1961, p. 17)

- Gastric dlsturbances Gl bleedmg
. corneal deposns |nfect;ons may

be masked

P
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that a few controlled,qutcome studies have'supported what.

many single group outcome studies have reported, that approx1mately !
s1xty to eighty percent of patlents improve on some. measure of

headache behaviour. Turln and Johnson (1976) reported that flnger
fwarmlng was effectlve on 1ts own, without being accompanled by other
‘.behavioural approaches. Blanchari and Ahles point out however that '
ithe degree of 1mprovement 1s not ;orrelated w1th degree of temperature'
fbcontrol achleved,: The mechanlsms 1nvolved remaln to be 1nvest1gated
“further._“f' ‘ s | ) ‘-wv
D:Lamond, D:Lamond—Falk, and DeVeno (1978} concluded that

temperature tralnlng (thermal) feedback, elther in. congunctlon w1th

.autogenlc_trainlng or alone, 1s beneflclal in the treatment of

vas Yar headaches.. There is gons1derable dlfflculty in

.:‘1nterpret1ng many studles for a number of reasons’ and 1t'1s the

.'purpose of thls study to 1nvest1gate the treatment components of |

jtwo dlfferent blofeedback modalltles with migralne sufferers. ‘_3'
There is, an 1nterest1ng factor to the behaV1oura1 approacheszﬁT -

PUPS

'pfthat are used with any number of psychophy51ologlcal dlsorders. In

v joontrast w1th the usual medlcal model approach, behav1oural treatments s

A‘tend to force the patlent to look after hlmself for awhlle. That 1s,

'spec1al attention is often demanded ‘on the part of the patlent 1n -

i

= order to assess the 51tuat10n and arrlve at a reasonable treatment

(’fv“plan. Mltchell and Whlte (1977) examlned the reactive effects of

ulself—recordlng and self-monltorlng on the frequency of mlgralne ,}

tfheadaches in: twelve sufferers over a per1od of s1xty weeks, compa ng. ,ﬁ.f”

F:: thelr results w1th those of subJects 1nvolved 1n automated tralnlng

S21
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in behavioural‘self—management Although self—recording and

,self-monitoring alone were not effective in reducing the frequency ‘

‘ of migraine headaches, when comblned w1th such practlcal skills as

problem analysis, goal-setting, env?ronmental planning and

manipulation, muscle relaxation, mental relaxation, and self—

\ desen51tization, the reductions in headaches at time .of three—month

follow—up were, fifty—five to eighty-three percent Behavioural

approaches to migralne headaches usually employ a number of

, strategies and ideally encourage general relaxation and home

practise in additlon to the clinic training of spe01fic skills. Thes"

important factors are still be 1nvest1gated. a

N

ngnltive.f)Bakal DemJen, and Kaganov (1980) reported positive

results w1th forty—five 1ndiv1duals who had heen diagnosed as suffer~ -

1ng from mlgraine, muscle contraction, or combined mlgraine-muscle

contractlon headaches,zus1ng behav1oural and cognitive techniques.
Patlents were, taught how to modify the sensations, thoughts, and
feelings assoc1ated with their headaches and how to 1ntentionally

control their particular pain syndrome. ‘The’ favourable effect was
v S R

maintained at the 51x—month follow—up.v This was- very much an’
educational approach that was designed to make people aware of a.

number of variables assoc1ated w1th their headaches. This educational

- component (often taught indirectly through self-monitoring) appears

to be _more. 1mportant than once: thought

Specific behav1oural approaches using biofeedback

‘ instrumentation will be discussed at length in the follow1ng section.

\ ) L Ly N ) S c ” . -
1 Lo . . Lo . { : . ] . .
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’ (Selye, 1977), but one must reallze that there are vast rnd1v1dual

.differences in how each responds to stress. Some’ of us suffer from

Bioféedback with Mieraine Headaches

Conceptual Framework . . i} :==<:=§==§f

A1l men are not'created equal. All men may follow the same

‘route as they face psychosOc1al and psychophyslologlcal stressors -

'~gastro 1ntest1nal dlsorders, some\from hypertens1on, some from
.cardlo-vascular dlsorders, some from muscle contractlon headaches,

4and some from vascular headaches. Each one of us responds dlfferently

. '
IS

‘to stressors, each one. ‘of us has our preferred attempted solutlon

oy

' must 11ve with: 1t and how our llves would not be as rlch w1thout i1ty

to 11fe s stressors and. 1t is often in the body ] attempted

solutlon that-further problems arlse.

Stress is- anpoorly defined concept con51der1ng it is somethlng

we all 11V€ Withi dally, all try to deal w1th, and all eventually

suCcumb to in one- way or another. Selye (1977) cons1ders stress

*'to be anythlng Wthh causes an alteratlbn of homeostatlc processes.

o Burchfleld (1979) suggests that Selye's deflnltlon ‘is too llmltlng

51nce it would follow that the constantly changlng and moving

7 human body 1s in contlnual stress, Burchfleld deflnes stress as
"anythlng whlch causes an alteration of psychologlcal homeostatlc
‘processes.._A stressor 1s “the SpelelG stimulus in the transactlon .
’and the "stress response is the_organrsm s relatlvely:nonspe01flc

~phys1ologrca1 response.. Seiye doesvprovide,a very workable

~

vdefanitlon of stress however, explalning rather well how we all

R ]

4
\

/
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You should not and cannot avoid stress,lbecause‘
to elimlnate it completely would mean to destroy
’ ‘.liFe itself If you‘make no more demands on youxr
body, you are dead . . . . A lash of the whlp and a
pas51onate kiss can- be equally stressful! Although
: onercauses distress and the other eustress, both
make certain common’ demands neCessitatlng adaption
to‘a change in oux normal resting equilibrium e
Consequently, it would be unthinkable that anyone could,
or would-even want to, avoid stress. However, the
"mOre we learn about‘conditioning and about the ways
T to deal w1th the stress of life, the more we can enJoy
eustress,‘which is the splce of our ex1stence. (1977, p. 102)
Selye further explains that regardless of the nature of the
stressor, whether it results in eustress or distress, one must bev
" on. guard agalnst hyperstress and hypostress. In other words, it 1é
-not so much the nature of. the stress that we should be concerned about
"as 1t 1s the amount (too much or too little) of stress that we deal
with daily..,' |
The world3confronts each one of‘usfuith apprOXimately the f N
'“v same amount of stress. but each 1nd1v1dual reacts differently to
:SP801flC stressors and so, does not experlence the same amount of e
| distress.’ Some 1nd1viduals w1ll respond in such a way that the -

stressor results 1n eustress, the situation w1ll be perceived to

A»be pleasant.v Others w1ll respond such that the experience becomes

",distressing.' Each person attempts to deal w1th the stressor
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effectlvely but for ‘the indlvidual who experienced distress the
iattempted solution was less than adequate. Attemptedrsolutions
DProve to be ineffectlve elther beoause the env1ronmental factors

were overwhelming at a given time or because that 1nd1v1dual s
genetlc predisposition was such that he Was more susceptlble to
.certain stressors.

| - Selye (1946) reported that chronlcally stressed rats

had enlarged adrenal glands. More recently Sakellarls and
,Vernikos Danellis (19?5) reported that chronlcally stressed. rats
actlvated the pltultary-adrenocortlcal system faster than controls
even though there was no dlfference of basellne values between =

. groups. Selye has 1nterpreted this type of flnding as evidence

of hls'General Adaptation\Syndrome (alarm reaction, stage of
.reslstance, stage of exhaustion),tthat eachvindividUal proceeds‘
;through in response to ong01ng or 1nterm1ttent stressors. Sakellaris
and Vernikos- Danellls have 1nterpreted the same results (although
the stress condltlons were dlfferent) as 1ndlcat1ng that the

- animals were able to aHapt as opposed to belng overcome w1th
exhaustlon. Perhaps Selye s thlrd stage of the General Adaptatlonv
o Syndrome is a stage of exhaustlon for some. and a stage of flnal

-

’ adaptatlon for others.' .
‘The interesting finding in this animal llterature is that the
endocrnraresponses become condltloned to the cues for 1mpend1ng.stressv

‘ In fact, organlsms appear to respond to chronlc 1ntermittent stress

before actual exposure to the situatlon.» Fenz (1975) reported

"cons1stent results us1ng human subJects. Measuring heart rate,
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respiratory rate, and electrodermal response, comparisons were made -

between nOV1ce and experlenced parachutists Novice parachutists.
displayed hlgh arousal on the morning of the Jump and continued to '
1ncrease thelr arousal up to the tlme of the Jump Experlenced |
parachutists dlsplayed normal levels early in the morning, reached
a maximum of their arousal two hours previous to the jump, and were
essentlally at basal level at tlme of the Jump. Their average:-
arousal 1eve1 was also lower than that of the nov1ce parachutists.'
Both types of ind1v1duals Were confronted with the same ‘stressor’
but one type had 1earned to adapt and respond in a more efficient B
‘ and effective manner. Comparisons Wwere also made between those
fcons1dered to be good parachutists and poor parachutlsts._ These‘
two groups approx1mated the experlenced and the novice parachutists
‘ respectlvely, suggestlng that experienced but poor parachutists
have not 1earned to respond to “the stress in any way different from
the way 1n whlch ‘they responded on thelr first Jump. Good jumpers;'
dld learn new coping strategles.

The human organlsm has a feedback mechanlsm within that prov1des
. ong01ng 1nformation to the regulatory components of the ‘body. As the
,ienv1ronment changes various 1nternal alteratlons beconie necessary
in order to malntain homeosta51s.' The feedback system is nccessary

f , o L
not only to maintaln-homeostas1s but to conserve resources and to

" be effective in dealinngith stress. ~Ideailyvthe organism should be -

l

ready and waitiné1for'the stressor and be. in a’relatively steady

.state hav1ng qulckly recovered from the 1n1tial percelved stressor,

i

~as in the case of the experienced and the good parachutlsts. If the

26
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— correspondlng feedback mechanism is not. functioning adequately
the organism will not be in a prepared stance nox be able to
£

t;recover qulckly, defend appropriately, or deal effectlvely with

the stressor, as in the case of the novice parachutists.
Schwartz (1978) provides a useful conCeptualization of the

.- ong01ng feedback mechanisms found within the organism. .This

. deplcts the complete process 1nclud1ng the environmental stimull,

‘\the oentral nervous system changes, the resulting changes in
perlpheral organ states, the negative feedback system 1nform1ng
the braln of the perlpheral organ\ghanges, and the role that o

‘ artlflcial feedback can play in further enhan01ng the 1nherent

Peedback loop. - <

- ‘\\
S

Figure 2- 2 \ L _"1 k\\t.!

Env1ronnent the Organism, and

Self Regulation L
. ‘\‘\__
— . ;\’\\\\
'Brain S . Body g
: ‘ : v ST
central nervous . [peripheral] !
system 1nformatlon ' - organs -;__h‘-f7 _
environmental ; proccesses ) o : Y- . l‘, -
\ demands T T : negativey [
N = , o ‘ feedback g
S (. ‘ ' : : . T ! §>'
.v v . . . * B . / . I !
e = — = — - biofeedbacg}—- ——— e e
" f'(Schwartz, 1978)
(4 ‘ . .



This model presents a complete system that not only enables ¢
the indivldual to consider how one may influence thebcentral and
"the peripheral nefuous systems in times of relative health, but
| L.makes it possible to consider how one might remedy situations in
times of disregulation and disease. ‘While .the inter—neuron
communication within the human brain is carried 6n with rapid
transmission via .axons protected by myelin- sheath the unmyelinated f
fibres that return information to the conscious brain do so at -
approximately one-tenth the speed, The'conscious‘brain does notv‘
associate‘the incoming information then with the enuironmental
demands perceived, due to the iack"of immediate{and~easiiy related
feedback‘information. | |
Env1ronmental demands often make 1t neCessary for the' brain to
‘_perform a regulatory function that 1nh1b1ts peripheral organ |

activatlon. Should this peripheral organ change be maintained to the

p01nt where the organism experiences deterioration or anury, the

N\
v

negative feedback loop informs the brain of the detrimental effects,
and the brain then makes necessary adgustments. It is this negative
' .feedback loop itself that is often the source of pain, as in the case
of stomach ache.‘ When pain is experienced/the 1ndiv1dual may learn

to change his behav1our and begin to eat more slowly, and make a

" mental note to not eat too quickly én ‘the future.

\ i
This model is useful 1n that it 1llustrates the role of the

'central nervous system, the neuropsychological processes, and
the. feedback mechanismthat regulates the organism in health and in

disease. This model also accounts for the breakdown 1n the system

"’}j\



that often results in disease and dlstress thal can no longer be
coped with (Selye's exhaustion phase)., Schwartz refers to this

as the "Instability disregulation” phase, the break-down in the

healthy self-regulation. This break-down can occur at a number of

different stages as the organism interacts with the environment,

and for a number of different reasons. If environmental demands

.are over-whelming, the brain may be unable to attend to all the

information being received; if the brain is disinclined because
of genetic predisposition and subsequent socilal learnimg, the

appropﬁlate response may not be avallable- if the perlpheral organ

1tself is a weak organ and is hypoactlve or hyperactive to the

neural stimulatlons, the negatlve feedback to the brain -will not .

A

be accurate and the system will malfunction; if .the feedback
mechanlsm itself is not functioning properly, the infbrmation

for self-regulatlon will not be correct ‘or effectlve. Any one of
these factors or any combination of them will result in a spe01f1c
psychophys1olog1cal dlsorder.

The autonomlc nervous system was once thought to be totally

automatlc, dlffuse, and tlghtly coupled We now know that this is

a very.81mpllstic view_and that the autonomic nerVous system has

the capa01ty to- learn'speciflc self—regulatory actlons and is in

fact a sensatlve system that not only learns to respond to various

’

stressors but learns to anticipate those demands. The 1mp11catlon

is that when an individual is prov1ded with 1nformat10n about his

ke

phy51olog1cal states and the ongoing 1nternal changes, that organism

is belng taught somethlng-about a complex pattern of neural‘system

Y
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‘nact1v1ty (Schwartz, 1977; P 184), in addltlon to the 1nformation [
ﬂof the autonomlc nervous system, espe01ally to 1nduce parasympathetlc

3anatomy and phy51ology recognlzed that such changes can be 1n1t1ated }

:';f'throughudellberate volltlon._q

'f:treatment of som;/mlgralne headaches as well but the favoured

.'f‘self—regulatory

- to Psychologlcal stress.v

‘ ¥

‘about a spec1f1c functlon at a glven moment Eastern methods

:5!have beenlemployed for centur1es to voluntardly control the actlons

'm

' reactions (Jencks, 19?7) Only reoently have Western schools of

RN

Appllcatlon of Blofeedback Instrumentatlon

Electromyographlc tralnlng of . the frontalls muscle has been

Ll -

-”recognlzed as(a v1able treatment approach w1th muscle contractlon TZ»Q“OQ

s

l"cfheadaches for some tlme._ EMG tralnlng has been effectlve in the L

N

2

pproach is skln temperature feedback tralnlng

/ :
Green and Green (1979) Suggest that "Psychosomatlc dlseasef

‘1s, by deflnltlon, ‘a medlcally unde51rable phys1ologlca1 response T

.It ‘is not 1n the head but 1n the body,-

contrary to publlc oplnlon" (p. 157) What is belng attempted then

"xwhen an- 1nd1v1dua1 is asged to try and 1ncrease skln temperature in~
”the hands w1th the des1red effect belng the loss of a mlgralne head— _
\'}ache? Sargent Walters, and Green (1973) suggest that the ratlonale :v“ :
ﬁfbehlnd hand—warmlng is a learnlng to "turn off" excess1ve sympathetlc,jf
‘H'outflow Sovak Kunzek Sternbach and Dales51o (1977) reported
;:~,;ev1dence supportlng a. hydraullc model of mlgralne rellef through
""hand—warmlng technlques. They reported that dlgltal vasodllatlon

'was accompanied 1n four patlents by a decrease in pulse volume,t@

9

hrlndlcatlng vasoconstrlctlon 1n the temporal and supraorbltal arterles. -f SN

3

:,fThe ev1dence 1s not conclus1ve and many questlon the shlftlng of

" . i R

7
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f}“;ihércbﬁcéﬁ££atioﬁ of hiood'from thelhead.toﬁfhe'hands._‘Many':
",‘1nvest1gators have proven that normal 1nd1v1dua1s can 1earn to \.Lﬁ d*h
-; self—regulate increases 1n hand temperature (Green & Green, 1977,‘iiv'¥
fSargent Green & Walter, 1973, Taub & Emurlan, 1976), but Galner f'd
-f(1978) has given excellent ev1dence that 1nd1v1duals can become'ndh
' ?qulte accompllshed at hand warmlng and yet are able to ma1nta1n'f~
"thelr mlgraine headaches. o o L
‘ Hand—warmlng for the rellef of mlgraine headaches vas first
f'rﬂsuggested by Sargent Green and Walters (1972) after haV1ng
ffhconducted a phys1cal relaxatlon study with a mlgralne sufferer.s:'gi
>thOne of the subgects developed a mlgralne headache ,f~f vi_ﬁﬂv”
adurlng both her laboratory sesslons, brought on, she‘ S
fsald by fear that she would not succeed 1n warmlng
:‘.her hands ,' We asked the subgect to run through qf_ :
"1another slmnie test routlne ;f.]. 1t was very relax1ng
fhﬂhﬁ'; c Whlle this was 501né on,.I was 1n the 1nstrument V‘JVd'“",a:fv“"
‘roon,.studylng the phys1ologlcal records as: they emerged ‘ |
'uon the polygraph Suddenly, at about the nlnth mlnute,'vf.

I notlced a rapld vasodllatlon in hoth hands and a’
‘chorrespondlng 1ncrease in hand temperature of abdut
‘“;tendegreesFahrenheit 1n the next two minutes. When :

'_hthe test was over I went 1nto ihé experlmental Toom | |
| “*fand asked 'What happened to you a couple of mlnutes ]
: ago7 She replled L"How d1d you know my headache
P __:"went’awayw' (Green & Green, 1977, p 35) | _' N Foe
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A

- In the s1ng1e case reported by Galner, a twenty-srx year old .

vmlgralne sufferer had been glven assertlveness trarnlng and

_~_systematlc desen51tlzat10n before belng 1ntroduced to temperature

”tralnlng The temperature tralnlng phase con51sted of ten sessrons N

vof trainlng for a total of flve hours of tralnlng., By the fourth -

ae551on the woman was able to 1ncrease her skln temperature

Cof her hand by elghteen degrees Fahrenhelt She was able to do

”;_thls w1thout the feedback 1nstrumentatlon as. well as w1th 1t

;iHOWeVer, the mlgralnes per51sted and not untll she had been

o

":' taught how to dlscrlmlnate the onset of a change in her hand temp—pr

.(,.-

“Cand abort the headaches. Only by hand warmlng at SpelelC tlmes'

'ff'ln response to spe01flc temperature,changes was. thls ‘wonan able toﬁ“ .

'h‘deal w1th her headaches.,,

There has been donsrderable dlscu551on concernlng the L

l _;-actual nature of cerebral blood flow 1n mlgralne headaches. ’f b,

A‘?Edmeands (19?7) pOlnted out that ergotamlne tartrate does not

:”"r erature was she able to brlng about the Sklh temperature 1ncrease'“‘

| affect cerebral blood flow and yet 1t does abollsh mlgralne head—» N

‘:°aches. Frequently an 1nd1v1dua1 w1ll have headache conflned to one' )

~“',temp1e but there w1ll be hyperperfu51on on the entlre 1p51latera1

f’hemlsphere. It is also p0551b1e to have 1ncreased blood flow

R

thhat 1s bllateralwhllethe headache is strlctly unllatgral

S

i conclu51on«1s that any theory that explalns temperature tralnlng
',3effect1veness in terms of shuntlng blood from head to hand and

'thereby redu01ng concentration and pressure in the head is, at

best 1ncomp1ete and too 31mp11st1c.i‘ : f;b



R Ibalance but do not appear to be capable of.lnltlating change in}

Rather than resultlng s1mply in a shlft of blood concentratlon A
_‘(whlch does occur but may not be the reason for the cessatlon of

y'mlgralne paln), the temperature tralnlng brlngs about a. rebalanCe

vof the entlre vascular system. Taub (1977) considers the temperature o

7tra1ning to bring about spec1f1c blood flow changes 1n some 1nd1v1duals

5, whlle in others what is being observed is a general relaxatlon ft'

® oy

v‘resbonse.'yjlhtf‘{;f. o : 4
| Green and Green (1979) provide a more compldx and yet loglcal
A'e.account of the skln temperature tralnlng paradlgm., Self-regulatlon:l
:Jvof autonomlc processes and spec1flcally,'of skin temperature is a .:t
'qunctlon of perceptlon and 1mag1nat10n on the part of the feedback

bis S
'v.tralnee. It is not the movement of the needle 1ndlcat1ng temperature

58

"‘:Vchanges that results in the treatment effect but the imaglwlng and '

‘v1sua11zatlon of what the needle is 1ndlcat1ng to that pers n.__The

"‘andxcognitivelyth As a result of the emotlonal and cognl ;&1

reactlons there 1s a llmblc respon%e in the form of electroph's1o— L

',"loglcal act1v1ty that is passed on 6. the hypothalamus and to-the

p1tu1tary gland The llmbic s1gnals are thereby translated by the

ﬂ:hypothalamus and pltultary glands 1nto autonomic and hormonal hanges./s

33

"'The hypothalamus and PltU1tarY glands are respons1b1e for homeo'tatlc‘3' o

' physlologlcal states. Change is-a result of llmblc act1v1ty whlchp

<:g‘zresponds to the mentloned emotional and cognltlve reactions of thed"

.'~;ind1v1dual to the movements of the needle (lndicatlng skln temperatureﬂ'.‘

':}.changes) If addltlonal 1nformation can be made avallable throygh»ﬂft



;blofeedback 1nstrumentat10n, the 1nd1v1dual w1ll be able to take-a
. that 1nformation and, utlllzing varlous emotlonal and cognltlve o
strategles, brlng about the llmblc responses that w1ll result f'
in the de51red effect o B | |

" The orlglnal work of ‘the Menn;nger Cllnlc (Sargent, Green,_&;

:Walters, 1972) have been subsequently reported by a number of authors_v

?(Adler, 1979, Dlanond D1amond-Fa1k & DeVeno, 1978 Taub & Stroebel
”? 1978 Turln & Johnson, 1976 and Yates, 1980) Although the “

fnotlon that hand warmlng brought about a shuntlng of blood away from
'h\the head was cons1dered to be perhaps too s1mp11stlc, llttle had

':been offered as alternate explanatlons or~as a more complete ”i‘

"atexplanatlon untll recently.; Most explanatlons seemed to be llmlted

";to such phrases as mlgralneurs have more reactlve sympathetlc

nervous systems than non—mlgralneurs and hand warmlng brlngs about 3
'.a calmlng effectl on the autonomlc nervous system" (Payne, 19?9) |
'”dlKewman (1978) concluded that because hand warmlng reduced mlgralne
: act1v1ty and hand coollng 1ncreaSed the mlgralne act1v1ty one mlght
‘\,assume a dlrect relatlonshlp but that 1n 1tself hand warmlng |

f'cannot account for the change Apparently even those who had been

'“_unable todemonstratethat they had learned the hand warmlng sk111 'ed,“rb :
lllwere able to demonstrate headache act1v1ty 1mprovement at tlmes When 3

l_ those who dld have the learned Sklll were unable to demonstrate o

V‘headache actlvity 1mprovement Frlar and Beatty (1976) COmpared

'fjthe results of n1ne 1nd1v1duals tralned 1n vasoconstrlctlon of

'.fethe extracranlal arterles (measured from the surface of the skln‘_';?’

';iw1th two pressure-transduc1ng plethysmographs, recorded ‘in pulsez
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'wave amplltude), with: the results of" nine 1nd1v1duals trained 1n
'vasoconstractlon of blood vessels in. the hand The nine ind1v1duals .

tralned in vasoconstrlctlon in the extracranlal arterles not onﬁy -:_.ﬂ

' demonstratedlthat Sklll but showed a marked 1mprovement in headache

’symptomatology. Those tralned in vasoconstrlctlontat the hand—31te
v demonstrated no change in the state of extracranlal arterles or ofvh:
theadache act1v1ty. ThlS study is suggestlng spe01f1c vascular
changes 1n the cranlal area can account for changes 1n mlgralne
_act1v1ty._ A more. recent study by Blld and Adams (1980) compared
H;the results of cephallc blood volume pulse (BVP) feedback

_H.EMG feedback and a waltlng llst control group 1n the modlflcatlongu.

f@_of mlgralne headaches.' Whlle both treatment groups were superlor

v,to the control group 1n terms of decreased headache act1v1ty and iu'//i.i; ;2(-p“,
medlcatlon 1ntake, the BVP feedback group had results s1m11ar to
the EMG feedback group.. It appears that spe01f1c tralnlng to'

over—come paln is o equal to : the Feneral therapeutlc effect of EMG

e

tralnlng for general relaxatlon, for the allev1at10n of pain

S

w1th mlgralne sufferers. L

' "1 Cohen, McArthur, and RleleS (1980) made szmllar compar1sons

.o v
.

14among e four groups. flnger warmlng/forehead coollng, frontalls

QEMG relawatlon, alpha enhancement and vasoconstrlctlon of the tempej
roral scalp arterles. Although all groups succeeded at“allev1ating
'“»headaches experlenced,per Week there were no s1gn1f1cant dlfferences.;“:ti
L between groups. Cohen et al concluded that blofeedback no matter -

&

{fwhat typer has a modest treatment value for mlgralne sufferers and that

"'f there 1s no relatlonshlp betWeen phy51ologlcal change and successful



'.‘showed many dlSSlmllaI patterns. There appears to be strong

: headache Outcome.' "The blofeedback effect is nonspe01flc. The’most

‘ v1able explanatlons are a relaxatlon effect or a sense of mastery
kvand\control Both hypotheses need to be. tested S0 that progress w1ll
‘:contlnue toward a maximally effectlve behavioral treatment of o

'mlgralne headache" (p. 479)

E
53

A final" study must ‘be c1ted to p01ntcnrtthat there is evidence o
of a spec1flc vascular change component to temperature tralnlng that

is an entlty beyond s1mply belng a general relaxatlon response.

"A.Claghorn, Mathew, Largen, and Meyer (1981) measured the cerebral

blood flow 1n eleven mlgralne patlents and n1ne normal volunteers.

’Half of each group had been ass1gned to either handrwarmlng feedback

i

V,treatment or. hand—coollng feedback treatment Both normals and -

‘ mlgralneurs dlsplayed shlfts in reglonal cerebral blood flow.d The
'_“mlgralne group showed s1gn1floant dlfferences 1n the dlrectlon and/

-"for magnltude of cerebral blood flow change but the normal group S {1 L

&

-fev1dence of a unlque vasomotor response in mlgraaneurs,/a result
‘,of complex 1nteract10n of blochemlcal neurogenlc, myogenlc, and

5t metabollc systems.' Thls means that the temperature tralnlng

£

and the hand—warmlng 1n partlcular could be brlnging about .

'-changes in- the retlcular actlvatlng system, in the sympathetlc

tonus of cerebral arterles, or 1n the metabollc states at the~

7.neuron level Whlle normal volunteers were as. capable of learnlng :

'the feedback techniques as ere the mlgralneurs, the cerebral

' measures were quite dlfferent, suggestlng that it is the way 1n

’,whlch mlgralneurs respond to a stressor or stressors——not the

&y



o

-presence of a stressor——that is the 1mportant factor in the migralne

etlology.

It appears then that the "hydraullc model is an- insufflclent

'explanatlon for mlgralne headacheaJlev1atlon through blofeedback for

‘temperature tralnlng. /A more llkely explanatlon‘ls that since flnger )

/
/

temperature 1s a reasonably accurate gulde to the emotlonal state‘

of the 1nd1v1dual, tralnlng that 1nd1v1dual to increase flnger
temperature is an 1nd1rect way of tralnlng him to. reduce
arousal (Attfleld &. Peck 1979) It;ls possible that when

p051tave outcomes have.not been forthcominﬁ, it-has perhaPSJbeen o

:due to the fact that temperature tralnlng is an 1nd1rect way of

trainlng someone to alter autonomic’ nervous system act1v1ty, and

'that such an endeavour would naturally take ‘moxe- tlme and more

ycontrol)

expertﬂse than one mlght assume follow1ng a few sess1ons of

tralnlng (where general relaxation responseﬁact1v1ty would be

ev1dent and mlght be 1nterpreted as belng ev1dence of'Vascular

The use of electromyographlc (EMG) feedback was first suggested B

~'_as an effectlve way of 1ndu01ng generallzed deep. muscle relaxatlon

3

".iyby Budzlnskl and Stoyva (1969) They p051t10ned sensors over: the 'dyl

frontalls muscle and 1mplled that 1f this very dlfflcult task v

~.oof learnlng to relax thls speciflc muscle was accompllshed then

”’.the whole body would become relaxed Although some recent llterature

.indlcates that as a treatment for muscle contractlon headaches

a

EMG frontalis feedback is no more effective than grogre551ve»y,

relaxatlon trainlng (Cox, Freundlich & Meyer, 1975, Haynes,

i
v - <ol
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Grlffln Mooney, & Parise, 1975), - the point is still debated. For
example, Hutchins and Relnking (1976) reported that there was a slgnif—

icantly greater 1mprovement in headache actlvity (muscle contractlon)

“in’ subJects who ‘were glven EMG feedback and relaxatlon 1nstructlons,

than was found among\subJects who recelved only relaxation 1nstructions.
Electromyographic tralnlng for headaches deals w}th sensing the
amount of tension in the frontalls muscle, a muscle once cons1dered

to be an excellent p01nt at whlch to focus in order to brlng about

‘general relaxatlon. Surwit and Keefe have ‘pointed out however, that

The choice of the frontalis’, as ‘a. 51te from which
general body tension can’ be monltored is an assumptlon L
.lacklng emplrlcal support [and], the assumptlon that
changes in frontalls EMG act1v1ty w1ll produce corres—
' pondlng changes 1n subJectlve or behav1oral response

' systems has llttle emplrlcal support in . .. research ‘

studles.‘ (1978, pp 782- 783) ‘ \\ . o '
% S A N
Voluntary control of th1s strlated/muscle was first reported by

/ 4

'Budzlnskl Stoyva, and Adler (1970) who successfully treated flve

muscle contractlon headache sufferers with EMG feedback The guestion

a‘has remalned however, whether the beneflclal treatment effect is a.

: functlon of a speciflc phy51cal alteratlon of a partlcular muscle or

|

of a general relaxatlon response.

Muscle contractlon ‘headache sufferers and mlgralne headache

vrsufferers have elevated frontalis muscle tens1on levels (Bakal &

.Kaganovp.1977). This suggests that if the. des1red effect is general

f

- relaxatlon that re- allgns the autonomic nervous system and allev1ates.

|

joTe. !
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. . . : ' ’ | . /" K
mlgralnevpain, perhaps EMG tralning, temperature tralning, and ‘
relaxatlon trainlng mlght be equally effectmve,. Cohen, McArthur,

‘and Rickles (1980) have addressed thls question, Relnklng and
- Kohl (1975) had addressed a 51m11ar comparatlve questlom earller.ln
frelatlon to physiologlcal and self—reported measures of relaxatlon.u
They reported that in terms‘of speed of 1earning and depth of |
‘vrelaxatlon the EMG groups were superlor to the strlctly relaxatlon
group.(dacobson Wolpe), whlle all Were superlor to the control group..
Cohen et al. compared four groups (flnger warmlng forehead coollng, .
frontalls EMG relaxatlon, alpha enhancement and vasoconstrlctlon of
— .
the temporal arée;;esjj‘and reported that all groups had a drop 1n/the
rnumber of mlgraine headache days per: week with no change in inten51ty,
.‘dlsablllty, or»length of headache. If the—des1red outcome is general
' 'lrelaxatlon EMG training is superlor to Jacohsonlan nuscle relaxatlon,'
’but the apparent advantage of EMG trainlng does not appear to |
'translape into a benefi01al-effectiveness for migraine sufferers;
Similar‘reSults:have'been;reporfed by “Cox, Freundlich, and."
h'Meyer_(1975) with tension headache sufferers'and hy Cott; Goidman,
Pavloski ahd‘Fabich‘(1981)A' EMG feedback ﬁralnlng was coupled w1th.
relaxatlon tralnlng and compared to relaxatlon tralning alonea

_Although the sample 51ze 1s small (N 8), the results are deflnltely

.
g

_dn favour of a general relaxatlon response belng respon51b1e for

' :p051t1vevtreatment effects, At the tlme of the one- year follow—up
both groups had 51m11ar and s1gn1flcant reductlons in mean hours of ‘
headache paln per day, headache severlty, and medlcatlon 1n3estlon :

'(Cott et al,, 1981 . 558)
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’It is possibletthat while EMG training is attimesno'better'
than general relaxatlon tralnlng (Jacobson-Wolpe), 1n partlcular
1nd1v1duals EMG tralnlng may well beta superlor treatment Thls
would be the case w1th 1nd1v1dua1s who have remarkably high EMG
1evels and who had difflculty returnlng EMG levels to a 1ower
state. Thls approach may be well suited for some 1nd1v1duals

: and enable them “to 1n1t1ate a general relaxation response and

brlng about a re—allgnlng of thye autonomic nervous' system. It may
be this re—allgnment that produces-pOSitive results inlmigraine

-

treatment.

Placebo Effects ‘ T

. b
Throughout the centurles,practlctloners»of the heallng arts

have been plagued and blessed by the p051t1ve effects of 1nert
' treatments. Most "unexpected or unexplalnable outcomes have
usually been’ con31dered to be the nonspeclflc treatment factors
present but not accounted for . Kazdln (1979) cons1ders the “term
nonspec1flc to be an unfortunate one for 1t implies a number of
undeslred condf%!ons, Nonspecific factors. have- usually been

con51dered_unlmportant‘and to be factors,that nay have contrlbutedal

to therapeutlc gain but haVe not been central'to, or at least

T O

suff1c1ent for, therapeutlc change.; "The blfurcatlon of 1ndependenti N

varlables 1nto nonspe01flc and, by 1mpllcat10n,‘spe01f1c treatment

factors 1s afbltrary“and unfortunate“ (Kazdln, 1979, p. 84?)

SpeCIflC variables have usually been separated from nonspec1flc
varlables by somethlng akin to 1ntu1t10n, the former somehow belng

" more 1mportant than the 1atter. Emplrlcal ev1dence should be the

40
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criteria used to determine whether somethlng-is'central to and
sufficient for therapeutic change., What has often been the case is
that anythlng that may have been part of a treatment program but
whlch had not been, or could not”be, tied into a theory was not
given importance; Kazdin (1979) belleves that research often.

’
places a premium on maklng predlctlons about variables that not

/
. .only produce change but also support a theoretlcal position about
‘psychopathology or psychotherapeutlc change" (p. 84?)
| Wllklns (1979) suggested that too many researchers have been
interested in demonstratlng how thelr treatments have been benef101al
'fwhlle belng guite separate from nonspe01f1c treatment factors.
aTherapy cannot however, be admlnlstered free and 1ndependent of
nonspecific treatment effects; It;does become important to questlon
'nonspec1flc'effects if two treatments dlffer in terms of . thelr
.credlblllty to the client and in treatment—generated expectanc1es.
Researchers need to be careful. and ensure that nonspe01flc effects
are equally present in eaoh treatment used and not sofconcerned as'v
to whether nonspe01flc varlables are present or not, Rather than :
'.hattempt to control the nonspec1f1c factors, researcbers should be
‘1nvest1gat1ng them carefully and exp101t1ng them to arrlve at optlmal
and 1nterpretable change. Kazdln (1979) suggests that the term.
nonspec1flc "be. dropped 1n favour of "common treatment factors
Grunbaum (1981) has attempted to clarlfy the confus1on that
'has often rlsen as a result of 1ncons1stent usage of the placebo
: |

concept. Throughout thev. . Ilterature, the termlnology used to v

characterlze placebos is mlsleadlng, 1mprec1se, ~and conduclve to
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vconceptual confusion in research on their effects" (p. 157). One

vartlcle that he found to be quite incons1stent used the sentence

placebo effects can be qulte spec1f1c ’ 1n one paragraph but then
‘uses” the term spe01flc as a\synonym for nonplacebo" in the next
paragraph. Grunbaum becomes almost impatient'with the variations
in deflnltlons of placebo——nonﬁacebo and specific effects——nonspe01f1c
effects: ° - e | B |
To this conceptually diSsonant discourse I’say- in the
case of a plaéebo it is, of course, recogntzed that
1n01denta1 treatment factors may be potently remed1a1 v
 for [a problem], although-the characterlstic ones by
definition‘are not And if some of the 1n01denta1 con-
'stltuents are thus therapeutic, then the actual speolflclty :
of thelr act1v1ty clearly does not: depend on whether the
pertlnent therapeutlc theory is able elther to spe01fy
thelr partlcularrldentlty or to afford understandlng of
thelr detailed mode of actlon. Hence if some of the
]1nc1denta1 constltutents of [the treatment] are remed1a1
| but presently do elude the grasp of [the theory], the
current 1nab111ty of [the theory] to p1ck them out from | : ,;
the treatmeént process hardly lessens the obJect spe01flclty -
of thelir. 1dent1ty, mode of actlon, or efflcacy. A theory's
_‘current 1nab111ty to spell out certaln causal factors and :
to artlculate thelr mode of action because of ignorance is
surely not tantamount to thelr belng themselves obJectlvely
non—spec1flc as to thelr 1dent1ty over ‘and above belng

o

B unknown (Grunbaum, 1981 p 164)
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they may be identified, understood, and included ag specific

The question of placebo effects surrounding blofeedback treatment

has been addressed by a number of authors. The conclusion seems to be

Q@

that there are psychological factors involved in biofeedback treatment

- that are above and beyond physiological or chemical explanatlon.

Fhe se have unfortunately been given the classlficatlon of placebo 01

non-specific treatment effects. The theory in which biofeedback

training is couched needs to account for‘these placebo effects so that -

treatment effects.

-

Blanchard, Andra51k Ahles, Teders, and O'&g&{ (1980) rev1ewed

_the mlgralne and muscle contractio% llterature e %Melr conclusion

regardlng_mlgralhe headaches was that temperatbx

- relajation training alene;'or temperathre feedback combined with L

\
aut genic tralnlng were equally effectlve and were signlflcantly

'superior +o medication placebo. The average percentage 1mprovement

in migraine patients treated W1th one of- the behaV1oural approaches
ranged. from flfty-one ‘percent to s1xty -five percent, while 1mprovement
e to medlcatlon placebo wads approxlmately s1xteen percent, They

cmmhdeﬂmttmmemmtbeacmmmnf%bmeammgbaﬁmmmd.

.technlques that account for. 1mprovement 1n migraine headaches, that

}belng relaxatlon. Thls 1nterpretat10n casts doubt upon the theory '

L

that temperature feedback results in specific vascular phanges dlrectly.

Sovak, Kunzel Sternback, and Daless1o (1978 1981) suggest that 1t is

' the reductlon in sympathetic outflow that results in migralne rellef.

-

Biofeedbaek lends 1tself easily to the work of Bandura (1977)

and the concept of self—efficacy. His theory casts light on the

aspects of biofeedback that hﬁve perhaps not been well—lntegrated

S : .
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of success. =

‘f compares to that of another 1nd1v1dua1, and about how present

into ex1sting thecries of behav1our change. Bandura believes that

' My, ,

tif the appropriate skill neccessary to accompliSh a task is within'

w an indiv1dua1's repertoire, efflcacy expECtations' w111 be among v

’ the maaor determinants of the nature and degree of performance

P

i attainment 'Efficacy expectation lS the conv1ction that one can -

successfully execute the behav1our requlred to prodUCe desired _ 'J

outcomes (Bandura, 1977, p. 193) The stronger the self—efflcacy,»

the ‘more. actlve the efforts mll be, the greater the likelihood e

P
C o 0 y . . . - L N
T . 4 X . i E S e o . B . .

/~ There\are four sourcesuof efflcacy expectatlons. First

v

'“'j‘ performance accompllshments prov1de spec1f1c 1nformat10n about

e,

=

' strategles are affecting beha%aour. Second v1cariously experienc1nv o

the accomplishments of others serve to hoost one 's personal

e expectations. Seelng another perform a threatening task w1ehout

undue sufferlng can result in <& change 1n personal beliefs about

o
3

"

: yiﬂ, result in changes in personal belieﬂsrxhout one s own abllity.' It is

w0 not however, as effective as the prev1ous two sources of efficacy

R

e expectations.p Fourth, emotional arousal prov1des 1nformat1cn about

o A
’.one s ablllty to perform.??high arousal usually hinders performance

w

and so 1nd1v1duals are likely to experience greater self—efflcacy

when they are’ not aroused 1n the face of a potentially threatening'h
e .

situation., Blofeedback, desensitization, relaxation training, and

ot
,,

'5?h”-\other behaV1oura1 manipulatlons of arousal can be extremely useful

- //in developing an expectation of competency w1thin the indiv1dua1

Mlgraine headache sufferers may have very low levels of

present abillties compared to past abilitles, about how performance :ﬂ;hf

R, consequences of one s own effort Third, verbal persua51on can also o

;%?m’;hxt;



"efficacy expECtaiion.r They may have been told that the llterature

)

o 1ndlcates that 1f an 1nd1v1dual 1s able to learn how to relax in b

a

, cerebral vasculature or arrlve at a state of general relaxatlon,r PR,

e

o oertaln and specrflc ways//nd brlng about partlcular changes in"ﬂ

IR

mlgralne paln w111 be allev1ated However, mlgralneurs have

usually suffered through years of dlscomfort and 1nab111ty to -

,‘Over—come thelr syndrome; thelr self efflcacy is. 1ow. They may ) ,'

\

»readlly acknowledge that 1f they Were able “to: master a technlque
they would no 1onger suffer as they do but they may be slow to e
accept that they personally could acqulre the necessary sklll

“Tn- order to 1ncrease the mlgralne sufferer‘ssense of self— o

efflcacy and level of efflcaoy expectatlon any treatment package

| must attempt to prov1de the above mentloned four sources of o

: efflcacy expectatlons.» Flrst blofeedback does provrde moment gr

N

' to moment reports on acc0mp11shments and lével of achlevement

Second _where poss1bl'”bfofeedback tralnrng should be done 1n

the company_of another tralnee so that v1car10us learnlng may take

the theraplst should be'qulck to encourage and to o
s B . N

place. Thlrd,

p01nt out where certaln strategles have proven to be useful Fourth,u.

5 where emotlonal arousal is. hlgh the mlgralne patrent should be ‘f'f'

2 .
q . v| ‘v‘ o 1

taught to, recogn "”the state and to learn to antrcrpate such
. § E /

by (conpﬂtions“bef ,e they reach unmanageable proportlons. They should |

»,\._- .

‘g be taught how to recognlze potentlallymhlgh arousal s1tuatlons and

S

how to return to a more/relaxed and controlled state (relaxatlon'pik

“u;exercises 1n laboratory and at homc desen51t1zat10n, blofeedback

a tralnlng) f anh of these has been encorporated 1nto the present

u
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f'r,;@f- Sllver, Blanchard Nilllamson, Theobald an@ Brown (19?9) have .

‘.‘:and temperature blofeedbaci) Carnr

”; blofeedback w1th autogenlc tralnlng to progres51ve relaxatlon and

"bto a waltlng llst control group Whlle progres51ve relaxatlon

”f.measures 1ncluded frequency, duratlon,'lntenslty, and medlcatlon

v

7V;E G'recotery;'thanlwas temperatUre[training:alone;5TTemperature"ffh

- °

study s treatment packages w1th an endeavour to make each component.

of the treatment package equal across both EMG tralhlng and temperature
..ltralnlng. ThlS 1s not in an effort to control for nonspe01flc

'treatment effects or placebo factors but rathér to maxlmlzed"

' ;spe01flc treatment effects (non placcbo factors %n each treatment

: equally.-

:‘Present Investigatlon _t

2

7reported on the 1n1t1al results of the1r study comparlng temperature

'f“seemed to be a better treatment than temperature tralnlng after
~‘:s1x weeks of treatment at the tlme of the one, two, and three month

'3follow—ups, mno dlfferences between groups were found Headache
| S :

»

‘fconsumptlon.‘ Whlle both groups malnta ned thelr levels of success

'i_to the p01nt of the one year follow—up, the groups dld not dlffer '

ﬁ]b .

: :from one another.- W EEE I fj., e

AN

<

The present study 1nvest1gates headache Varlables throughout

-;a one, year perlod from tlme of beglnnlng treatment (EMG bloleedback

,f(1981) rep@rted that EMG

L tralnlng and comblned EMG tralniﬁg~and temperature tralnlng were
) ol g ST f,.,k :

"ufn}ncme effectlve 1n the reductlon of mlgralne heaﬁaches w1th subJects“

4)

;, who demonstrated (durlng a pre treatment psychoPhy51ologlcal stress

.46
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tralnlng was most effectlve in: redu01ng the headache behav1our of |

‘;those subJects who had been predetermlned as: belng slow EMG

-recoverers compared to temperature recovery.' No other grouplng
. A '

vof subJects resulted in any dlfferentlal results.

The notlon of dlfferentlatlng subJects phys1olog1ca11y on the 'f
i

bas1s of the nature of recovery data rs,snppo ed. by prev1ous

‘ly dlfferentlated
S

phy51ologlca11y on” the ba51s of thelr recovery trends dnd not on

':‘research Groups-oftlnd1v1duals‘are-mostﬂ“

thelr 1n1t1al 1eacu10ns toa stressor ej 111ck S (1979) reported
e ‘ v

ere s1gn1flcantly dlfferent Thls'was con51stvnt w1th

_Of partlcular 1nterest was the flndlng that,thls phy51ologlcal
"advantage was not reflected 1n any behav1ou 1 measures o in. dny
w'70f the self—reported measures of affect rr

The present study d1v1ded subJects 1nto'two groups onf the

‘basls -of 1nd¢v1dual recﬁvery trends fyllow1'g the stressor.

‘3rﬂadm1nlstered durlng the psychophy31ologlca1 proflle sesslon;, Ohe}-~“

group was determrned to have haa relatlve:y long EMG rec"

b7
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' the same types of groups.v"

; recovery perlod and was termed the temperature respon51ve group, a

Each group was" then subd1v1ded 1nto two groups such that half of

the EMG respon51ve group recelved EMG tralnlng whlle half recelved

temperature trainlng and half of the temperature respons1ve groupw
. recelved EMG tralnln thile half reCelved temperature tralnlng.

Carney (1981) sugges_ed that there was - some ev1dence that EMG

treatment was more fective in reduc1ng mlgralne headache act1v1ty

e
3

when used w1th temp rature respon51ve subJects (longer temperature

recovery relatlve t EMG recovery followlng stressor), than was the"

L temperature treatm‘nt Conversely, temperature treatment seemed to

be more effectlv&f‘n reduc1ng headache act1v1tv when used w1th the o

EMG respons1ve subJects (longer EMG recovery relatlve to_

‘ temperature recovery follow1ng stressor), than was the EMG

treatment The present study organlzed mlgralne sufferers 1nto

4‘~

; Most mlgralne studies and treatment cllnics suggest that '

~ headache sufferers attend a spe01flc number of tralnlng ses51ons. ,

The number varles from perhaps ten to twenty sesslons in. research «

‘ settlngs and depends more perhaps on headache rellef in cllnlcal

-.practlce.o Research has not looked at the notlon of adminlsterlng

tréatment unt11 such t1me as. expertlse 1n the des1red sklll has :

been acqu1red and perhaps even proven not only with but also wlthout ;,

the use of feedback 1nstrumentatlon. ENB tralnlng and temperature .

tralnlng are both effectlve relaxatlon technlques but 1n terms of
how much skill acqu131tion is suff101ent to ensure that SPGleiC

learnlng that w1ll be béheflclal to the migralne sufferer, llttle 2'

w8
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~has Been done.’ This study was des1gned to answer the question
ooncernlng how much proven sklll acqulsltlon is sufflcient for

Tong- term mlgralne headache relref? ,

"The reason that thls questlon 1s 1mportant is that
.. there may be a’very loglcal explanatlon for prev1ously reported ‘
flndlngs where ENG tralnlng resurted in p051t1ve headache change :
V‘ln those who were relatlvely slow to recover from stre s-in terms 2
‘ of temperature recovery. Slmllarly, those who had. recelved .
‘ 'temperature tralnlng benefrted most 1f tdey had been relatlvely
“qulck to recover'from stress in. terms of temperature recovery.
If 1nd1v1duals recelve a. pre set number of tralnlng sess1ons it 1s ;
,very p0551b1e ohat durlng the treatment the. most easrly tralnedi
‘fphy51olog1cal system w111 be 1nfluenced flrst and to a greater |

degree. The effect of tralnlng 1n the most ea511y tralned mode,

I

fthat mode whlch recovered more qulckly (the other mode belng perhaps _f:

;
: defectlve and therefore siower to recover),‘would be that the

>~'1mpa1red mode would not be altered dlrectly and, the therapeutlc R
' effect would be largely due to a general relaxatlon response;
» Ind1v1duals mho had been found to be qulckest to reCover rn terms.
°7-of EMG measures would 11kely beneflt more from EMG tralnlng than would
: those found to be slow ENC recoverers._ Temperature tralnlng would -

‘51m11ar1y be moxre beneficral w1th 1nd1v1duals who had been found to ‘b

-\‘

L be qulckest to recover 1n terms of skln temperature measures. An
ﬁ-'lnd1V1dua1 could perhaps be more eas11y tralned in the more recovery
‘,respons1ve mode. P051tive results were qulckly reallzed‘but were _f

|

,:perhaps superflcial 1n terms of alterlng states essentlal for the

b9
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relief of'migrainebsuffering.
The reasonable questlon is whether pushlng subJects beyond |
the inltlal general relaxatlon response stage 1n,b10feedback tralnlng |
K to the p01nt where they are able to 1n1tlate spe01f1c muscle and
;vascular changes would result in more. pos1tive changeslln headache
act1v1ty. It would. be. loglcal to assume that the 1nd1v1dual who
":15 slow to recover on. EMG measures w1ll beneflt from temperature
.”tralnlng or EMG tralnlng 1n1t1ally, as a general relaxatlon :
1.response occurs, but mlght beneflt more from prolonged treatment
to ensure that he acqulres suff1c1ent control over his 1mpa1red‘
.’:phys1olog1cal recovery system, EMG. The 1nd1v1dual who_is slow*to
‘recover from a’ stressor in terms of skln temperature will beneflt
from prolonged temperature tralnlng to ensure that suff101ent
autonomlc 1nh1b1t10n has been acqulred - : ‘g"i 'd B 'pl..

~The present study 1nvest1gated thfs questlon of spe01fic and

‘_- suff1c1ent control by settlng levels of crlterlon, levels at Whlch

‘ HTE men

_p01nt 1t was agreed that\e sklll had been acqulred On the basls of
ﬂ-manufacturers recommendatlons and the reported temperature
“levels and changes obserVed in prev1ous research (Taub & Stroebel
‘~i1978),\iwo crlterlonvlevels were set as targets for subJects to a1m
l'for and as levels to be attalned and sustalned both‘w1th aﬁd w1thout:'
feedbackclnstrumentatlon._ The EMG™ sklll to be malntalned (mean plusi .
. standard dev1at10n over flfty—second phase) was 1 5 mlcrovolts.' The .
',lskln temperature Sklll %o be demonstrated was’ bldlrectlonan : trold ‘
‘of at. least 2 degrees Fahrenhelt 1n a llmited perlod of tlme ‘three'
hrto flvecmlnutes) Surw1t Shapiro, and Feld (1976) reported

:'f'that subgects ‘were. able to learn to cons1stently decrease hand



temperature by 4 degrees Fahrenhelt and to increase hand temperature
by .5 degrees Fahr;nheit' However, Keefe (1975) reported that after

‘ twelve sessions subgects were able to change in elther dlrectlon by
labout 1.5 to 2.0 degrees Fahrenhelt Taub (197?) reported that

the mean change in . hand temperature after three days of tralnlng
”(four flfteen—mlnute tralnlng perlods per day) ranged from 2.2 degrees’
xto 6. 5 degrees Fahrenhelt Ind1v1duals w1th1n the top thlrd of

the subgect pool who had been better able to control skln temperature
were able to alter temperature in oppos1te dlrectlons during succe551ve
’ perlods on the same day and routlnely dlsplayed ranges of eight.

i to flfteen degrees Fahrenhelt . N N
Sargent Green, and Walters(1972 1973) and Sargent WalterS,
."and Green (1973) flrst reported on flnger temperature tralnlng w1th

pmlgralne patlents but since then llttle has been added that mlght

'be of practlcal value to the practlclng cllnlclan. Yates (1980)

I ..-*’»

o concluded that recent studies have prOV1ded no 1nformat10n to

enable ‘an evaluatlon of the 'success of perlpheral flnger temperature
‘ ;tralnlng, both because of confoundlng and the total fallure to prov1de
"quantltatlve data of an appropr:ate type " (p. 239) Readlng and

Mohr (1976) have however prov1ded spe01f1c 1nformat10n, reportlng

e that temperature tralnlng resulted 1n an average reductlon of seventyv e

':s1x percent in the mean number of mlgralne headaches per week and an

, elghty percent reduction in average hours of mlgralne headache duratlon '

at the tlme of the two—month follow—up. Temperature changes were in

- the 2 5 degree range (Fahrenheit)

Johnson and Turln (1975) 1nvest1gated the utlllty of | traiming

'“to crlterlon 1n that they taught b1—direct10nal control Temperature .
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decrease tra1n1ng resulted in an increase in mlgralne headache

~

'>aot1v1ty Whlle temperature increase tralnlng resulted in an decrease

in mlgralne headache act1v1ty. Turln and-Johnson'(1976)_further

»'investigated this finding‘byvhaving‘three subjects learn first to

N {e‘i

cool the1r hands' before learnlng to warm them, and hav1ng four
subJects learn Just to warm thelr hands.‘ All subJects learned to .
warm successfully and headache improvement Wwas . noted in all subJects
Whlle warmlng. | | y |
The present;study uas designed to investigate whether training

to crlterlon would result 1n spe01flc Sklll acqulsltlon (as opposed

to s1mply general relaxatlon) 1n a. partlcular treatment modallty that

o mlght result in mlgra1ne headache activity reductlon beyond that

‘ ‘ N
.out the~subsequent months. SubJects who had reached crlterlon\ahd

‘ normally brought about by non- crlterlon tratnlng. Subgectv were

3

» seen for a- maxlmum of twelve ess1ons over a peruod ranglng from

six to elghtsweeks. However, 1f crlterdon for sklll acqu1slt10n was

>

reached- before the twelfth ses51on, tralnlng was stopped - The

1nd1v1dual _was then requlred to prove that the sklll had been

1n fact learned by produ01ng/the deslred phjSlologlcal changes o

w1thout the a1d of feedback 1nstrumentat10n. When thls was accompllshed o

the subJect was dlsmlssed frOm the laboratory phase and was 1nstructed

in the follow-up procedures for mon1tor1ng headache act1v1ty/thr?ugh-
- . ‘

VAN

- subJects who had been Weaned (proven Sklll w1thout 1nstrumentatlon)

’were expected to experlence greater headache act1v1ty reductlon than
yvthose subJects who may have learned how to relax but had not- proven

t'that‘theyvhad learned a skill; and could’controlrspecific physiological‘“
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states. .

| Both EMG trainingxand'temperature training can result infﬁ ‘

generalized relaxation. If thls is accompllshed it is believed

‘ xyto result in a shift from sympathetic to parasympathetlc domlnance

in the autonmomlc nervous system. Gellhorn (1967) and Gellhorn and |

'Klely (1972) proposed that reductlon in muscle tension results in a

\

' 'change in the demands on. the retlcular formatlon and the hypothalamus i
whlch in turnAbrlngs about an increase in parasympathetlc respondlng
‘-Thls is the de31red shlft resultlng from skln temperature tralnlng
gbut it is poss1ble that by ensurlng spe01f1c skills have been learned
the sympathetlc and parasympathetlc nervous systems may be 1nfluenced

moxe . dlrectly than through general relaxatlon tralnlng.}

o



Research Questions E \

1. Is there a dlfference between training a mlgralneur on

the modes that have been found to be slow or quick to recover following

the removalvof‘a'psychosocial stressor?\ : . S '// -

) / -

2 - Is there a beneflt to tralnlng a mlgraineur to—crlterlon
that }s/ieflected in a. reduction in ‘headache act1v1ty (with
1nstrumentat10n ava11ab1e)7-

3. 'Is there a beneflt to tralnlng a mlgralneur to the p01nt

| where competency can be demonstrated w1th and w1thout the ald of”

1nstrumentation, that is reflected in a reduction innheadaohe

I

activity?



CHAPTER THREE

 METHOD

—

. _Subject‘s" ‘ N |

SubJects were obtalned from phroughout the city of Edmonton and

~ the surroundlng area, hav1ng béen 1nformed of the cont1nu1ng research
.at the Unlvers1ty of Alberta through a number ‘of press releases.

f Althougb moxe than»lQO peOple 1nitia11y responded, sixty—eight were

, seiected for inclusiou in'phe study Fourteen subJects falled to

'_ remain in the study through to the end of the flrst four weeks of

~

'follow-up, prlmarlly due to confllctlng summex plans, although perhaps
:the most correct'explanation‘for half of‘the drop—Outsbmight~be_lack
of 1mmed1ate—enough mlgralne rellef At fhe end of‘the one—year
follow—up, forty—elght 1nd1v1dua1s were in regular contact with the
Vresearcher. It is these forty-elghi 1nd1v1duals who w1ll be discussed
1n the remalnder of the paper. Inclus1on cr1ter10n~followed'the gulde—

lines as suggested by Adams, Feuersteln, and Fowler (1980), and were
. i \ ) Py

used durlng the 1n1t1a1 telephone contact with' each prospectlve

;subJect (Appendlx A) The subJect populatlon con51sted of forty—four

. females and four males w1th ages ranglng from twenty to flfty—nlne

Three group meetings were held on the unlver51ty campus in 4
order to brlefly lntroduce the prospectlve subgects who had met »
the inclusion criterlon to the recent use of biofeedback 1n'the'f .
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relief of migraine headaches. Subjects wholthenlagreed to.
participate were_requrred to sign a treatment contract (Appendix B),
and return with a physician's approval of‘their involvement in the
researoh project (Appendix C). 1In addition,.each subject wasvrequired
to pay fifty,doilars‘to cover expenies. o vt 1153

©

Reseaxrch Design

On the basisMof,information‘ohtaineu on each subjeot duringka;
: preetreatment‘physiological profile session, subjedts'were placed in
‘one of two groups. One group was comprlsed og twenty—four subgects
" who had been slower to recover accordlng to EMG recordrng relatlve
to temperature recovery follow1ng a three ‘minute stressor (mental
A arlthmetlc task as part of the phys1olog1ca1 proflle se551on) L s
A Thls group was termed the EMG responsive group. The other group
S was comprlsed of twenty—four subjects who héh been slower to
recover accordlng to temperature recordlng relatlve to thelr -
EMG recovery readlngs.follow1ng the same three—minute-stressor:
This group,wasﬂtermed the temperature responsive group.(

Within'eaoh of the‘two different responsivity groups, subjeots:;
.were randomly assigned to onevof two treatment groups. In"other,'

b

words, some subJects who Were considered to be EMG respon31ve
“recelved EMG training while others recelved temperature tralnlng.
The .same random as51gnment to one - of two treatment groups was '
. \
' fcarrled/out w1th the temperature respon51ve subJects., Over the
course of. the long—term follow-up the. natural attrltlon was such

'that the four randomly as51gned groups became unequal in terms of

the number of subJects in each group.: The flnal four groupspwould

Ly
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be illustrated as follows:

- GROUPS TREATMENTS  NO, of SUBJECTS  IDENTIFIER .
: based on pre-treatment randomly in each GROUP
physiological profile assigned -
EMG Training 14 EMG/EMG '
Slow EMG Recovery ' - S
Responoi#i , ! ' ,
Temperature. _
Training o100 EMG/ST
. "EMG Training 11 . ST/EMG
Slow Temperature ‘ . :
Recovery Responsiv ‘
Temperature ' :
1 - Training 13 - ST/ST

Once thelfour groups had been formed, treatment was ready to

begin.. EBach subject was seen twice weekly along with one other
e ) oo -

subject. Each session lasted approkimately forty—five

mlnutes and was conducted by ‘oné of the three researchers. Each '
B ,9 kl 4}

w;.EubJect was ‘seem by all three researchers throughout thJtreatment

e I-&‘?

sessions,aresearcher assignment belng carrled out completely on 2

”
KN

;random‘ta51s@dependlng upon time—table restruftlons. A -given
ubJect was seen for a naximum of twelve treatment sessions, .If
: crlterlon for successful mastery of the blofeedback sklll ‘Was | -
| attalned before twelve ses51ons, treatment was termlnated. Other-'
”‘w1se, the subgect Would have rece1ved°the twelve se351ons. Cr1terion
for successful mastery of the blofeedback skill was mentioned
;t_f  ‘y' , prev1ously and w1ll be outlined in greater depth in the follow1ng : ;. S

. . section.
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Headache measures Were made on hourly b@sls durlng the EERE

o

one month of basellne data collect1 , durlng the treatment phase, N

'and durlng the flrst month\“f post treatment follow—up. Durlnrw the

fourteen-day t1me perlod.\ Thls measure would then be presented as‘

a number ranglng From 2610 to fourteen, and termed Headache DaVS<f o

't number ranglng from zero to 336 and termedAﬂgadache Hours.‘:‘

subsequent months of follow—up, the headache measures Were made on j

\

a dally bas1su For the purpose 'of EValuatlng exactly what changes

there may ‘be. have in. dlfferent aspects of the headache behav1our a . L

'T.number of measures were collected For the sake of meanlngful

data analy51s and presentatlon of results, the headache measures;'r‘

throughqut the complete research desagn were averaged across fourteen-"

day segments. Appendlces D and E contaln the headache record forms. B

’

': The flrst measure was umber of days of‘headache durlng the

b S

The second measure was the‘humber of hours of headache ;

\

the same tlme'perlod Thls measure would then be present‘d as a S

5

. The thlrd measure was an 1ndex that portrayed the average p_i-

severlty of the headaches that were experrenced durlng the perlod L

The dally average severdty of headache for each day of the fourteen—

{‘.‘ /

day perlod were summed The average severlty of headcche wculd be {;h

ra number ranglng from zero to flve- the Index (dally averages summed)

{\‘:
a‘ i

' would be represented by a number ranglng from zero to seventy.,>

fThe fourth measur~ W the number of mlnutes spent dellberately ”; .

e 13

f endeavourlng to bring about a state of relaxatlon of the nature ;7

1ntroduced to each part1c1pant durlng the treatment phase. Th1s4

- P
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g

vrlmeasure 1s presented as a nu%fer 1ndlcat1ng the number of mlnutes

e

:spent d01ng the relaxatlon exer01se durlng\the fourteen—day perm

A
ol

The number of weeks that 1nd1v1duals partlclpated 1n the.a i
bl ranged from fifty-s1x to 51xty—four weeks.‘ Due- to the limltatlons
l;of the recommended data analys1s programs only data up to the. end of
.'the flfty—second week are. belng presented In terms of actual
:follow—up 1nformat10n the t1me perlod 1s forty weeks, the flrst
twelve Weeks belng the basellne perlod and the treatment perlod.

‘ A comment on‘; e valldlty of utlllzlng self—reported measures

/'to fubstantlate real changes 1n headache behav1our is perhaps 1n"f'

:iorder., Blanchard, Andra51k Neff J{rlsh and O Keefe (1981) compared~fi.f_f

'f'the ratlngs obtalned from 51gn1f1ca.t others of treated headache a';,”

lpatlents w1th the dally headache .'tings made'by thefpatientsfr

[ : o RET fo
: vthemselves. Theocorrelatlon betwe‘n these two measures was :g:,fg
'l:s1gn1flcant (r = O 44), suggestln that the results reported by the

1»pat1ents were supported by the re‘orts ‘of : others in the patlents' l“"

f;env1ronments.; S
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Apparatus'
'—"—-—“—b

The treatment sess1ons for all subgects Were held 1n1t1a11y
L

' fln a 20 X 30' room but external c1rcumstances dlctated that a move-

. be. made to a sllghtly smaller (8 X 20' ) but more sultable rgom.

Two tables held.au.necessary blofeedback equlpment for the two o :'
fsubJects, each of whom were seatlng 1n elther a large lounge L
'1cha1r or a stralght—backed chalr (dependrng upon sub;ect preference),

feifaclng the blofeedback equlpment Two flllng cablnets, a table for

‘the researcher to carry out data collectlon durlng the treatment i
; : ‘ b um
o sess1on, and three table lamps for subdue llghtlng were also arranged

"w1th1n the laboratory The pre treatment physrologlcal proflle '

K ses51ons had been completed 1n the larger room.

o ® Electromyographlc (EMG) levels were determlned u51ng Autogenlcs

- ;
3

vSystems Incorporated 1700 equlpment The manufacturer s recommenda—~

v'tlons for settlngs durlng‘wreatment sess1ons were' folloWed (a *f ,,‘;? f;arv'4:_'°

land a, one second response averaglng mode) Both v1sual (needlelﬁgter)

'.x.
A

”gz Tand audltory (cllcklng through headphones) Teedback were avalla'jes'.fd

2 ¢ "
Temperature 1ndlcat10ns were,prov1ded us1ng Autogenlcs Systems

f{:Incorporated 2000 equlpment The thermlstor was secured to the 1g_';';siﬂ'g;-*

'aflnger—prlnt area of t‘e mlddle flnger, non- domlnant hand Feedback

;T.was avallable in a v1'dal or audltory mode, s1m11ar to that prov1ded
; for EMG tra1n1ng.7oTh audltory feedback (a varlable tone through

“;:headphones) and the'f sual feedback (needle—meter wi%h O 1 degree fdl;bf‘v
tFahrenhelt gradations) Were available s1ngly or' 1n comblnation. ppﬁf - ,:.f“iilv;/i

:‘HThlS 1s cons1stent ‘fth prev1ous research under s1milar 01rcumstances

L

(Carneyn 1981)




R implemegted (Appendlx E) It was from these two charts that

: EMG and temperature data were collected and T corded using

”.Autogenlcs Systems InJorporated 5600 equlpment w1th prlnter assembly.;

Durlng the four week pre—treatment basellne perlod and the
‘dtreatment perlod, hourly headache data was collected using a’
r:.fprogress chart (Appendlx D) The same: form was used durlng the :

‘ flrst month of followeup but due to the amount of tlme needed to :

cons01ent10us1y record data ho%rly and in the 1nterest of maintaining"

"a subJect s1ze of useful proportlons, a dally progress chart was

f'the 1nformat10n was gathered to create the above mentloned
7»measures that Were then recorded 1n terms of fourteen—day tlme -

o

'perlods for the purpose of analyses.
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Procedure e N R L

i Stress Profile

\h', The pre—treatment physrologlcal stress proflle procedure e

was completed w1th each subJect ind1v1dually, the se551on lasting
‘rfapproximately forty—flve mlnutes.v The format Was simllar to that
. "suggested by Stoyva (1979), and almbst identlcal to that used by

\ .

' . ] 5 "
«;Carney (1981) Once the subJect had recelved a brlef explanatlon R

;econcerning the attachment of EMé efectrodes and temperature pbh

‘elthermlstor, the flourescent lights were turned off l ng the

room dlmly llt by 1ncandescent lamps, and the subgect was asked
to 51t quletly W1th eyes open and relax for flve mlnutes. EMG
"and temperature levels were helng monltored durlng thls and the :

'udsubsequent flfteen mlnutelperlod where the subJect contlnued to L

&5relax but w1th eyes closed The subJect was then asked to 51lently perform“'~w

“‘Z'a mental arlthmetlc task (to start at- 1000 and contlnue to subtract
‘sevens untll told to stop), still w1th eyes closed. After three ;sﬁ

kr_;mlnutes the subgect was asked to stop and to 1ndlcate how far e

l;?ha or she had subtracted The flnal phase was then flve mlnutesvl
fof resumed relaxation. It was the data obtalned durlng thls final

:;five mlnutes of relaxatlon following the stressor that was used

lin the calculatlon of recovery responsiv1ty and the assignment of

J'i.;[subgects to either EMG or: temperature response/recovery groups.' a

'fFeedback was not provided during this session (see;Appendipr)a
o : ,', ~J”‘3 Co S | Bt 3



”calculated It was; then determlned how many seconds it took for

\'the EMG level to return to that point, follow1ng the end of the :
"tdrop in temperature at the t1me of the introductlon of the stressor ~

"v'decreaser-

Phy_iolog;cal RecoveryﬁRespons1v1tv Calculatlons -

A
v

EMG recovery scores and temperature recovery ‘scores were o Sl
calculated based on the data obtained during the three mlnutes

precedlng the stressor, the three mlnute stressor (mental arlthmetlc

- taSk)' and the f°11OW1ng five‘mlHUte Perlod of relaxation. ", :_." N

-L The mean EMG level durlng the pre stressor relaxatlon was:

-«

L,

three—minu%e stressor. e j; f-"‘

The temperature data .Were dealt mthﬁfferently. _ The 1n1t1al

'was calculated.: It was then determlned how many seconds 1t took

uhfifor the subJect to recover flfty percent of that 1n1t1al temperature;-

T-scores Were then calculated using the two recovery values

'l';obtained for each subJect.' These T—scores were then placed on Aa.

\J“

’U}In other words, ‘a glven subJect s two T-scores resulted in a j;:’*3g§

'*_jsingle p01nt upon the scattergram and a. 11ne was then drawn div1d1ng

";cfthe scattered p01nts 1nto two groups of equal size. SubJects who

‘were relatively slower to recover on EMG than on temperature when -

‘:compared to other‘subgects comprised the EMG respon51v1ty group.

‘ Ev1'SubJects who were relatively slowar to recover on temperature f"

fthan on EMG when compared to othor subJects comprised the’temperatur-

' respongivity group." e

‘,fscattergram and a 11ne was drawn in the fashlon of a medlan spllt L fv>f¢~7 S



Treatment Procedures

Follow1ng the pre treatment phys1olog1ca1 proflle and a

:subsequent four—week period of Eaéellne headache data collectlons,

“;'the twoAtreatment‘procedures were 1mplemented The headache data

J

ﬁ«collectlons was to ’Jntlnue throughout the treatment phase and
ffor four weeks follow1ng the end of treatment Thls included the

'hourly ratlng of mlgralne headache 1ntens1ty as’ well as the tlme

and duratlon of the relaxatlon exercises that each, partlclpant had ‘
been 1nstructed in and encouraged to do dally.

The wrlter shared the respons1b111ty for the admlnlsterlng v

.

‘ ~of treatment w1th two masters students. All three researchers were‘

x 51.

:-famlllar W1th the biofeedback treatment and were completlng

'tcrequlrements for degrees in the counselllng area w1th the

v,Educatlonal Psychology Department

W Partlclpants dur1ng ‘the - study Were seen tw1ce Weekly as:’

3

1

e.coh81stently as 1nd1v1dual schedules would allow. Subgects were seen
;iny‘, pairs: as often as was poss1ble although there was cons1derable B
fvarlatlon in: thls procedural condltlon. TWelVe treatment sess1ons}tfb 4

teach lastlng forty—flve to flfty mlnutes, were avallable 1o each, )

o

‘subJect although 1f crlterlon for Sklll acqu1s1t10n was reached

and the subJect was able to successfully prove competence w1thout

the. a1d of the feedback, treatment was termlnated Since’ thesef’

;i

.,procedures dlffered for the two treatment groups they w1ll be ,

.\_explalned separately below. . 1t - \ | l"'vug o s -»fff

L Throughout the weeks of treatment the subJects were 1nstructed to SRR g B

“,"listen dally to a thirty—mlnute audlo tape._ Specific 1nstructlons vere

., ,‘r‘)j‘

' .glven to each subJect as to: the use of the tapes and thelramportance.f

'w: , g A w."lg_i




EMd:Training

The EMG biofeedback training began With the subJect reading

a short paper ‘entitled, ENG Training Rationale (see Appendlx G).

,This prov1ded some information regarding how each subJect might -

begin learning to control the feedback information and thereby

-

bring,about the specific physiologiCal changes*desired - The subJect

was connlected to both EMG and temperature biofeedback equipment although

'temperature feedback was not, prOVided at any time, only recorded.
“A given treatment session had four phaSes, the fourth phase being v

the only one during which feedback was available to the client

The subJect was- required to sit Quietly and relax for five. M1nutES‘

with eyes open.: Then the subJect was to continue relaxing for an f'

"additional two minutes while baseline data were collected The third

if"phase was a built-in check for skill acquiSition Without bioféedback A

.linformation being available to’ the subJect The subJect was asked

to’ decrease muscle tenSion for two minutes. A verbal report was

,prov1ded by the researcher°to inform the subgect as to the success

of the muscle tension reduction phase. This ‘was of little value

3during the first few treatment sessions but prov1ded valuable information

“for each subJect to ascertain how their skill acquisition was being

' applied to 51tuations where feedback was not available. It was at

this point, during the final phase, that biofeedback was provided.

e Three five—minute periods of practice separated by two one—hlnute

ﬁ.lrest periods made-up this training phase.' Visual and auditory -

"fbiofeedback was provided w1th the instructions to decrease ‘the muscle

T o
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1

tension in the head region,

‘The EMG training subjects were asked to take a few minutes

to write down what strategies had proven to be useful in bringing
| about the desired changes in- frontalis muscles relaxation, and to

'mention the feelings ‘and sensations that had accompanied those

changes. Appendix H contains the detailed and verbatim account

Cof the'EMG training procedure.__

Throughout the weeks of treatment the subgects were instructed

‘to listen daily to a thirty minute audio tape of progressive deep—

'~muscle relaxation in the tradition of Paul (1966). Avtape was made -

pecifically for this subJect group. The subJects were also strongly
/ \

encouraged to: make use of the relaxation exercises throughout the

follow—up period as a way in which each person could maintain the

level of control that had been learned using the biofeedback

. 1nstrumentation.

e
OF .
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Temperaturp Training;

-The- temperature biofeedback training began with the subject

reading a short paperentitled Temperature Training,Rationale
:(Appendix I) The subJect Was . then connected to both temperature
' and EMG biofeedback equipment although EMG feedback was not provided
. at any time, only recorded This treatment followed the same
procedure as outlined above with EMG training, although the

(sl

' content did differ where necessary. Again, a given treatment session,\g

4

"had four phases, the fourth phases being. the only one during which )

feedback was available to the subJect. Phase one cons1sted‘of hav1ng
the subgect s1t quietly with eyes open, relaxing for five minutes.
Phase two conSisted of having the subJect continue to reﬂax while-- d /,
. baseline data were collected for two minutes. Phase .three.uas.a

two- 'nute segment»where‘the subject was asked to increase skin.

' ,temperature spontaneously, whlle not receiv1ng any feedback

nformatlon.v A verbal report was prov1ded by the researcher
'to inform the subqect as to the success of the temperature—

increasing phase under the no—feedback condition. Again, this proved '
f to be helpful in. that the subJects wWere able “to discover how. well |
; they could induce temperature increase without the on—going biofeed— PR
back. Blofeedback was provided during the fourth phaSe but the '
format was slightly different here than in the EMG training. Three
;five—minute training periods were separated by to one—minute rest
periods. If, at the end of the third phase, the subjects’ Skin

temperature was below ninety degrees, their three sessions were as

follows: increase skinvtemperature for.five.minutes, decrease.skin



temperature'for five minutes, and then increase skinbtemperature”for

"five minutes.’ No—one was asked to decrease skin temperature until

their finger temperature was higher than ninety degrees. if, at
the end of the third phase of the treatment session the subgect'
skin temperature was above ninety degrees, the first five—minute
training session began with five minutes of. decreasing skin tempera-
ture. For such an individual session two would be flve minutes of/
increasing skin temperature folloWed by  the 1ast five’ mlnutes of
decreasing SRin‘temperature.. - »( | - - - //

The'temperature training subjects were asked to take a few -

minutes.tovwrite down what strategieS-had proven to be useful in

' bringnugabout the des1red temperature changes, and to mention

the feelings and sensations that had accompanied those changes.

_Appendlx J contains the detailed and verbatim account of. the tempera- ,

" ture training procedure.

.~

Similar to the EMG training group, the temperature tralning

Tgroup was 1nstructed to listen daily to a thirty minute audio-
. tape of provre551ve relaxatlon (autogenic, using imagery) focusing

S on the warming of the body and sPecifically of the hands This

tape/was prepared speclfically for-this particular subJect group._'} e

The subjectSYWerefstrongly encouraged to make use'of"the relaxation .

exerciseé throughout a follow—up period as’ well, as a way in which

,each person could help maintain the level of control that had been

ledrned while' working with the biofeedback instruments.

. In addition, these subgects were giVen a temperature senSitive‘

" band to year.around their,finger. "This band would give'information a5



about their finger temperatule at any glven time and would therefore

provide on—going-feedback. Subjects were encouraged to wear the band

for a few minutes before their daily relaxation exercises and then -
to compare the readingsluith those obtained during'and after the

relaxation period. Biotic:bard information-is founa in'Appendix X.

‘Criterion Level for Skill Acq_isition e

-

One of the main components of this research endeavour that

Wlll have useful application for the clinician using biofeedback is
' :the somewhat arbitrary setting of a criterion 1evel of skill
-'acquisition.H The setting of a level of control that the particpant
'imust demonstrate presupposes that the amount of time spent before a -
biofeedback instrument is not as important as is the question,"Does
~the individual have a 'skill now that he did not have before°"
”“'Rather than having each subgect attend a set number of training
:sessions, attention was- given to the amount of control each person'

demonstrated'from one treatment session’ to the next. Although no

subgect was seen for more than twelve sessions many Were seen for
conSiderably féwer sessions. The crlterion for skial acquisition
' was necessarily different for each of the two treatment modalities.

Subqects who were able_to‘prove that they have learned a skill by

meeting thé”levelvas pre-détermined by the researcherslended treatment

,at that point. OnCe a certain level of competence had been- attained
- using the feedback instrumentation the indiViduallwas required toh =

bring about the same evidence of control without.the benefit of. the
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; maintain 1evels below 1.5 microvolts for each of five consecutive

»”

for the participant not only believes that he has received help bu
he also knows that he has learned a sklll, that he has control

‘over a. particular aspect of his physiology.

For the subjects receiving EMG.training they were required to

sixty second averages, for two consecutiVe five—minute training perio s.

An EMG reading was taken every sixty Seconds that . reading having
i
been averaged over the previous fifty seconds. The. subJect was

4

expected to maintain levels below 1 5 microvolts for five consecutive

rone—minute sessions and then after a one’ minute break, repeat the

‘ skill for a sécond five-minute tlme period.< Once this had been )

accomplished the subject was expected to demonstrate the same

ability without viewing any feedback 1nstrumentatlon. The participant

proceeded through the five—minute relaxation periods alternately 3 “

- receiving feedback and then no—feedback This format was continued

‘until such time as the subgect was able to maintain the EMG levels

below 1 5 microvolts for two consecutive series of five minutes with

feedback and five minutes without feedback »When this had been

;accomplished, treatmentiwas discontinued and the followeup data

collection time began. ._ 'ﬁu T DR . S | g
‘For subJects receiv1ng temperatmre’fralning the researchers ‘

expected them to be able to increase skin temperature two degrees,

_then decrease skin temperature two degrees, and then increase skin .

\temperature twodegrees(or, decrease, increase, deCrease) \Once
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9. ) 0

| \ i} ‘ *ﬁaw 9
7¥n\thaﬁphad been demonstrated with the use of feedback instrumentation,
" the subJect'uas expected to again ggrm for five minutes with
feedback, and then cool for five minutes with feedback., If
that was done.successfnlly (a’change of at least two degrees each
time), the procedure was repeated without the use of feedback .
instruments. If ghe participant was able to again warm two degrees
and then cool two degrees within the five minute trials, and do that
Awithout fecdback instrumentation being avallable, a skill was
deemed to have been acquired. At this point treatment was
dlSCOntinued and the follow—u% data collection time began.

Weaning pr0cedures for both EMG and ST training groups

are pr0vided in detail in Table 3—1..

9.
£

K

Follow~up Format 1 "4?
| Each participantnmrthe research progecttwho completed the, l . T

£l

treatment phase was contaoted regularly throughout the subsequent

‘follow-up perlod Every three months a packet was malled to each A
! ~
- participant asking thatadata collected up to ‘that date be mailed. [

.“L‘

to the reSearcher usang the envelope provided. Additional blank

's" \)

~ data sheets were included in the packet and the ind1v1duals were

encouraged to continu:‘recording theiraheadache behaV1our dally.

71W1thin a week or tWO of‘the packets being mailed the researcher -
made telephone contact W1th each particlpant to ensure that the . ,
information had been received and to make‘any clarifications |

'that were necessary The information that was malled throughout-'

the follow~up phase 1s,contained in Appendfx L.

4
et
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L ~ CRITERION FOR BEGINNING WEANING !
. /’/ Y - { o, & \,

i ,,}1.-hEMGf"The client is ready to begln weaning proceduref : 'hf.l»Lﬁgb'Ljf”\. A

R o _;:the client has been able to maintai
Tl f,:;*‘;ﬂg;}f ., EMG levels belcw 1.5 microvolts (meEn

I O T IR iplus the standard deviation for tha

L fifty-second segment) at each. of .the

- d“j*'fifive readings for two consecutlve'ﬂ'y
s "ffive-mlnute practice sessi[ns.. b

B Temperaturezv The nlient is ready to eginnweaning;; e

‘.‘1-*1., b procedure when: O | S h,, F O I

'ffﬂ:[:’fjfffl_,‘j el,..the client has been " able tP warm- skin RN S

»'/” vt o0 temperature by two degrees  (Fahrenheit), = ...

o ‘vlfltg,j‘j;"h . 7.+ then cool- by two degrees, and then warm-

St e L RTE T  by two degrees: (¢ or, ‘cool, Warm,- cool),*fQ"

oo e Qurdng three consecutlve five-mlnute :

e e Sl “f,practiCe se551ons.--~ L L

- .
P

RO ST T AT . - R o :

ST T s L RORMAT FOR WEANING |

,fﬂThe chent will follow the followlng proceduref:’w>
Ig‘and treatment will be discontlnued when it is -
lfsuccessfully adhered tox ' ". G w

s *{fuf"yj”’the ciienﬁ Will attempt to maintain o
g Loeteo o™ EMG readings ‘below 1.5 micrévolts for -
hfgﬁkf* .7 0.l five.minutes while receiving. biofeedback’ R
S el and then for five minu{es while not; e T AN UM RTINS g b
i o S .jrecej,ving biofeedback THis will tﬁen e T S
TN ge 0 0 U be repeated: once again (with, w1thout-‘ B T e
PN N e |




."0‘,

TemEeIaturet The client will follow the' following
s procedure and\treatment will be discontinued ,

when it is successfully adhered tos - : ,\fﬂ S

1

T the client will attempt to bring about RN
: .. an'increase in skin-temperature (itwo degrees .

7 Fahrenheit) in five minutes while receiving -
biofeedback and then to decrease skin
temperature by the same amount in five ,
~-mipites while still reCeiving biofeedback. .

~Then, the same proeedure ‘Will be repeated

. without’ Jbiofeedback. If- changes- occur

w1th biofeedback and: then withgut blofeedback

treatment and weaning are comp eted.‘ -
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Six {ndi- ‘duals were dropped from the study during the

follow—up phase.' Four 1nd1viduals failed to return the data

‘forms although @%ey had been contacted repeatedly, one individual.
;dleft the country and was not contacted and one individual was not,

",included due to the fact that her headache had been diagnosed as‘l
o a cluster headache by her physiC1an in the 1nterim. |

Charaoteristics .of the’ study population (N = 48) are . ;: T

. presented in Appendix M

R e . KR . ‘ . oo F
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: Practical Importance of Study

hhile ongOing research proJects continue to sort out Various‘. -
. components of, biofeedback and determine the actual phy81ological vi
f‘ mechanisms associated w1th various types of training techniques,
the clinician desperately wants to know how best to meet the needs of
the suffering migraineur._ Barlow (1981) has written of the. scientist—
| practitioner spllt about how factorial des1gn° w1th large numbers |
32{ of homogeneous groups often say Very little to the practitioner
vtf about clinlcal improvement in “the- individual“subJect The nooion }l

»

‘of patient uniformity 1s a nyth and 1f theﬁﬁoal of the clinician is

Hav1ng assigned subJects to groups, every effort was made to

make the treatment beneflcial to each subJect. gEach was entitled to hf
equal time in the laboratory unless criterion had been reached and
"'-,subgect successfully weaned from the instrumentation. Each was ‘f
5 encouraged to practiCe fof thlrty minutes each day the relaxation,rffwh
skill being suggested by the‘biofeedback training. Audio tapes
were available for this ;ﬁ;fése (progress1ve muscle relaxation for Hiiﬂ | g;
EMG trainers, autosuggestiVe imagery relaxatiOn for temperature trainers)

Each was~asked to write down the strategies that had,proven to be

R .w-‘,.“l“ o



d.‘ hand temperature. Pre- training procedures held at the beginni

s helpful during the preceeding tralning session.‘ Flnally, the
nfsubJects were exposed to short periods of tralnlng w1th brlef rest-

vintervals SO that fatigue might ‘be av01ded EMG training con51sted

‘of three flve minute sess1ons w1th a one-mlnute rest between sessions,

,each v1sit Temperature trainlng oonsisted of tLree five—minute

sessions with: a one mlnute rest between sessions, each visit .and

' subgects—woulh ‘be. required to- alternately wWarm and then cool their

; each treatment vis1t“ e con51stent ior all subJects.u

¥
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~‘EMG and Skin Temperature Recovery Responsivi*zfcroups o

SubJects Were grouped according to whether they had been

"~

:'found to recdver more slowly followlng the removal of a stressor

n ¥ . [
o . ""‘KL,'WW

in terms of EMG measures (;Eaatlve to ST measures) or, in terms
}!of ST measures (relative to EMG measures) This phy51ological ?1 b
hihassessment had been completed four: weeks prior to treatment and was’ |
fidentical to the format as. gutlined by Carney (1981) Carney

,:_".reported that by dividing subJecté%Pccording tb physiological

vrecovery characteristics and then providing half of each group R - ?i
' . 35;with EMG or ST feedback training, differential treatment effects |
PURE 'j ’j were evident EMG treatment was more effectiye with s;ow ST .
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Tecoverers; ST.treatment was more effective w1th slow EMG recoverers.
| SubJects experienced greater migraine improvement when they received

the trainlng which corresponded to their phy31ological system determined
to have been quicker to recover._ Carney (1981) speculated that the

. quicker system was perhaps easier to ‘bring under conscious control
It 1S plausible that an’ overactive sympathetrc nervgissystan(respon-
sible for blood—vessel constriction) is dysfunctioning due to. 1nh1b1t10n

mz\'

of appropriate countering factors and that training to inhibit the - _‘ .

inhibitory factor or, simply 1nh1b1t1ng the overactlve SNS directly,

Y

will result in a stabillzation. b'_ o : - i ""f-“ K

@ | . TN S ‘ . ?L

EMG and ST recovery were expressed in seconds and were convergpd >
to,T—Scores.‘ After hav1ng placed each subJect s point on the scatter-

: gram (Flgure & 1), a median spllt was - executed such that half of the L
- T e

of the EMG recovery respon31ve group (slow

o ST recovery) and half becamé members of the

.subJects.became member
.. EMG recovery relative
ST recovery group (slow ST recovery relative to EMG recovery)

QE',', Members of each group were then assigned to either EMG traaning ' ; :u_ﬂ

v or ST training using a randomized block design procedure.(

Analyses of Variance ; T N
. ‘ N A . : . ,,;“J-,n

Six different series of Analyses -of Variance were computed and )
. will be’ presented below. In each case Factor B consisted of five

repeated measures as outlined.

N P-1 'pretreatment ' ;‘ » (four weeks) |
| tre&tmeq; | " ] .‘ (four to eight weeks) | l' | t |
- :§E3.yl;[?oattreatﬁ¢n£, ‘“,.’jy\(weeks ;.,, 23 4) ' L
:?‘qi A fbstﬁreapméAtff;_ Ll{;‘(weeks 23 24 25 26)

fP45 = posttreaiment:’ ' v(weeks 45 46 47 48)
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uired to recover fifty percent

of seconds
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» Figure 4-1 N
_Scatiergram of EMG and Temperature T-Scoresi:
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The headache activity variables monitored at each measure of

Factor B were as outlined:

number . of headache days'per fourteen days

¥

"number of headache hours per fourteen days

summed average daily headache intensity per fourteen days

' E;perlmental Treatment Groups Analyses of Varlance

The headache activity variables were analysed using three

i
‘weret -

o CEEy
. ¥ .
: slow EMG recoverers/EMG,tralning

:

. slow EMG reCorerers/ST“%raining v

slow ST recoverers/ENﬁ‘training,

< slow ST 'reccverers/STvitraining

> ?

frve repeated measures on.Factor B, The groups in Factor A

(n=th)

(n=13)

\.

'(n=10) ‘i
(n=11).

A 51gn1f1cant perlod effect was noted when the four groups

were collapsed. There was al 51gn1flcant reductlon in the number of

headache days F(u 176) 21 92 p < .001; in the number of

headache hours, F(4 176) = 16. 33, p <. 001; and in the summed

dally'intensity.index, F(h,l?é) =.4.32, p <.01.

The cell means

~for each"treatment group across five measures are presented in

Table h 1 (headache days, headache hours, headache index) " The

corresponding Analyses of Varlance source tables are in Appendlx N.

-No experimental group differences were noted

The changes in headache actlv1ty from P-1 to P- 5 are presented :
in Figure 4— 2, Post—hoc multiple comparisons using the»studentized'

'ranged, Newman—Keuls method indicated that when the four treatment

L

o, .
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NS

EMG/EMG* n=14
EMG/ST  n=10
ST/EMG  n=11

| n=13

- Headache Hours

Headache Days

- ST/ST

EMG/EMG*
EMG/ST |
ST/EMC | n=11
ST/ST n=13

EMG/EMG* n=14
- EMG/ST " n=10
ST/EMG  n=11

ST/STe ,né13>‘

Headache Index

’

n=14 v
n¥10 -
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Table 4-1 \\,)
« tl‘\‘ - . ' .
Headache'Activity Variables
Four Treatment Groups ~-Cell Means ‘

"

a?ﬁ

Across Five Repeated Measures _

.

P-1%¥¥* p.2 . Pp-3

P-L - P-5
| 5.500%% 4.286° 3.964 2,929 2.964
8.200 6.80b 6.900 - 4.650  1.650
9.182  7.909  6.6827 u.éséﬁ 4,773
15,923 - 5.000 L7500  3.077  2.500
58.571 52;5;4 43,250 30,821 28.893
105.900 100,300 106,400 64,800 64,200 - ¥
91,091 71.455 4.5 30,182 k55
58.385 55.308 143.308 25.423 20,231
10529 7.714 7. 7tk 6.821 6,643 |
| 16,300 15.200 13, 25og 13.750 f15.}59
15455 12,000~ 10,409 \*9.909 8773
9.692 7.077  6.808 ]

11,231 . 7.385 -

-if*reeovery~responsivity group/biofeedbeek fraining greup- :
- **values ‘are the averages of two fourteen—day periods o

*%¥P_1 (pre-treatment) P-2 (treatment) P—3 (posttreatment #1)

P-4 (posttreatment #2) P-5 (posttrehtment #3) -

.
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‘Headache Activity Varlable

Figure 4-2

Four Tréatmen"c Groups'—-Cell Mé,a.n's

Across Five Repeated Measures

EMG recovery responsive/EMG training - :
EMG recovery responsive/ST +trainimg ----—
ST recovery responsive/EMG training —

ST recovery responsive/ST training - - ~.-
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- ' : | .~ Table 4-2

' Headache Activity Variables

Total Groups'--Cell Means

‘ACIOSS Five Repeated Measures

Headache Days

All subjects N'=11+8v 7.20 _6.00 '5.51 3.83 . 372

T w

Headachg Hours

A1l Subjects’ N=48 78.49 60.94 61.88 37.81 36.%

—_

pHeadaéhe~Index

| A1 Subjects N8 13,35 1115 9.69 9.39 9.3

T

Post-hoc Multiple Comparisons (Newman—Keuls),

--lines denote significant differences p < .01
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'F‘igure L3 . N~

Total Groups'—-—Cell Means
Across Five Repeated Measures
Percentage Improvement

. (Headache Activity Variables)
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W

”groups were collapsed.&nd the means from‘P~1:through P—S.unre
compared to one another, significant differences between the

repeated measures’ emerged on all of the,headache activity'variables.i
Concerning the reduction of headache days, differences were noted

between pre—treatment and each of the threelpost—treatment measures. Tt
betWeen ;reatment and each of‘the three post~treatment measures. and |
between post- treatment one (P~3) and post-treatment three (p-5).
Concerning-the reduction of headache hours, differences were noted
‘vbetween pre—treatment and the second and third post—treatment

. nmeasures, between treatment and the second and third post-treatment

P

measures, and between the first post-treatment measure and the -

second and third post—treatment measures, Concerning the reduction

Frwam

of the headache index, differences were noted betWe%nopre—treatment

‘and_each of the threeﬂpos+ treatment measures. : -f. T e

~ B
i

The cell means® for the total subJect populatldn (N =-48) are R
“presented in Table 4-2 (headache days, headache hours, headache iddex

and.are presented graphically in Figure L- 3 o - _ \'1 L

Recovery Hesponsivity Groups Analyses‘of Varaance _

The headache activ1ty variables were analysed using three

‘_two—factor Analyses of VarianCe with two levels of Factor A

/» ,
five repeated measures on Factor B, The groups in Factor A/ L R

were: Co e TRV A
) \ e . _ S o
‘ slow EMG recoverers, relative to 'sT recovery _(n = 24) a o
,.,'-,.f; sl B o |
- o

- slow ST recoveﬁérs. relative to EMG recovery (n .= 24)"f

. ' . '; o - \ | ° - A S
o . . . - . . - . o s N . i
. , . .o .
I ' " . e . . . - - . . ¢
i : o : . : " : s ! T .
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Headache Act1v1ty Variables
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A

A s1gnificant perlod ejfect was noted when the two groups

vdwere Eollapsed There were s1gn1flcant reductions in the number7nfuﬂo‘“;

»;ggya%y

of, headache das'ys, F(b, 184) 100. 8l ,p. < 001- 'in‘the numb T of
. _headache hours, F(4, 184) 16227 01 p <Z 001- and in the summed daily~

'?'Thif-lntensity 1ndex, F(U 184) 142 26 p <: 001 The ce11 means i
'bvdﬂf \\/'for each recovery respons1vity group across five measures are

/presented in Table b 3 (headache days, headache hdhrs, headachej

/ .
1ndex) and presented graphlcally 1n Figure 4 4 The correspondlng

Analyses of Vardance source tables are in Appendix:N No e
0/‘ .

e ’ g . o s Lo o : A

Zfs1gn1flcant differences Were noted between the two groups.mr_

3 ;;.,—"'/’/ S . . Lo v .
///// . ‘ . >, ! " ’ i ’ LY ol . T - ) - &
Ve Dok .
x., ‘ h Blofeedback Treatment Groups Analyses of Variance:
The headache actlvity varlables were analysed uslng three - ti"s'~ ,h~' Jﬁ
, | , . RPN
: two—factor Analyses of Varaance ugth two levels of Factor A and
[T T v
‘fflve repeated measures. myFector~B The groups in Factor A
"'were; L S [E e
R Ly oo
¢ ENG. blofeedback participants (n =25 - .
ST blofeedback partlcipants (n s323)l;">7‘§;1j;‘:v7f R _";“ ' Lo

A slgnlficant perlonEffect wa.s’ noted nhen the two groups »d
s follapsed but no between—group dlfferences were 31gniflcant
fThere uere sign 1flcant reductlons 1n the three headache activity
:-varlables as prev1ous1y reported across the five repeated measures. e
‘ f}The cell means for each \\bup\\cross flve measures are presented in i‘
B Table 4—4 (headache days, headaché\hours, headache indes) and o

'dpresented graphlcally r\%figure o -5 The corresponding Analyses
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C-of Variance;source tables are in Appendix N.. No s1gnificant o

: differences were noted between the two groups. -

: Matched‘and“Non—Matched'Bioﬁeedback Groups‘Analysestof‘Variance‘

Kl

The headache activity variables were analysed using three

. two—factor Analyses of Variance with two levels of Factor A and

- ) . i

five repeated measures on Factor B. The groups in Factor A

.wererh' {tzi;fi : | .~ﬂ%i o o V‘ AR 3
e slow‘EMG_recoVerers/EMG.training; and " B ¥
7 slow ST recoverers/ST’_training.‘°‘,5 (n'= 27) S ’
, :islou'EMG recoverersYSTb traininglhand - -
h-slow'ST'_recoverers/EMG training-~ 'p_(ﬁ;=‘21)<’

'vK,~

ALsignificant between-groups main effect was - noted concerning'_*-

Aﬂthe reduction of: headache index, F(l 46) = h 14 P <f 05 The g oups .

-

.l did not differ in terms of headache hour reduction.‘ The twp groups -"1

.differed in terms of headache activ1ty variables at the pre—treatment

 baseline (P-1) y

3 ] the A X B interaction aas not s1gnificant indicating
‘ere were differences at PJ

o ;?‘-’thwggg/’ 1, P-2, P=3, B- by and P-5,
"flithe percentag]/change over time was not sdgnificantly difderent
' 37{'jf V:.J‘between the groups. ’ “b ' '“'z?‘." E : t" ' a
i*/?:l A significant p\ripd effect was moted when the two groups
: ,*were collapsed. ?hefe/werevsignificant reductions in th} threef
lheadache activity variables, as previously,noted, across the five
’Lrepeated measures. The cell means for each group across the five
lmeasures are presented in Table 4-5 (headache days, headache hours,,'
.headache indgg) and presented graphically in Figure L 6 |
| o .




" EMG/ST  and S IR
’ST /EMG**,, n=21 8.714 7.381) 6.786 - L.667.

- Headache! Hours

 BMG/EMHG ind R T
ST ST | m —27 58.481 53.963| 43,278 /28,222

,EMG/ST aajld o \ PR o
- ST /EMG n=21 98.143 85.190 | 79.238 46,667

 Headache Index';

. EMG/ST and e S
8T /EMG : n;ze, 15.857- 13.524k 11.762 11,738
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Matched and Non—Matched Bizfeedba.ck Groups -—Cel_l Mea.ns -

I : Acros's,F_i,vs Repeate Measures -

! P-1  P-2  P-3  Puby

He‘a.d'ach’ée .@ys

-

ST BT*. n=27 . 5.704 L.630  Lk.222  3.000.

Lo
A
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o

Ly

EMG/EMG and ¢ |

T.e

Z P-5
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: There were signific t reductions in the three heada

v'are in APPendix.N. s .

corresponding Analyses of Variance source tables are in Appendix N. /

Met Criterion and Not-Met Criterion Groups Analyses of Variance

i

[
The headache activity variables were analyggd using three

two-factor Analyses of Variance with two levels of Factor A and

. five repeated measures on Factor B, 'ﬁbe grodps in Fagtor A

‘ - @ L
were'/ - I

Participants who attained specific skill . _ _
lw’ith instrumentation but were not necessarily weaned  (n = 32)

'Participants wh were not able to attain _
specific skill ven with the instrumentation'

16)

a

~
o]
]

l
!
’l ‘ .
"A significant P riod effect was)noted when the tio groups

. Wwere collapsed but no between—group main effects were indicated.

\

|

- variables, as noted, and the cell means for each group across the

five/repeated measures are presented in Table 4-6 (headache days,

' fheadache hours, headache index) and presented graphically in

d‘Figure h-?._ The corresponding Analyses of Variance source tables

a

| Weaned and Not—Weaned Groups Analyses of Variance

o
|

i A final series of three two—factor Analyses of: Variance was
|

,completed with the same headache activity variables aeross five o

. repeated measures (Factor B)., The groups in‘FactorﬁA

/

_were{’*'"

Barticipants who demonstrated specific self-control

' skill with and uithout the use of instrumentation (n =20) -
Participants who were unable to demonstrate acquired ,
= 2&)

- skill without the use of instrumentation I (n



.
\ Table 4-6
' o, :
. Headache Activity Variables
| Met Criterion and Not-Met, Cﬁteﬁ*oh Groups'-~Cell Means
| ‘ ACro\ss Five Repeai:ed.Me:asures
SN .
P-1 ' AP—é P-3 _P-4 P-5
Headache 'D@Ys o | \ | .

Criterion Met n=32 7.813 6.031 5.922. 3.781 3.719
CritoNot Met n=16 5438 5.438 4.188  3.625  3.375

|

Headache Hours

Criterion Met n=32 87.531 69.813 '65.047 39.141 38.953
Crit, Not Met n=16 %p.u38~‘63.25o 46,938 30.5%% 27.625

Hgadache _Index . /" ', o v, ‘ S ’ CO
Criterion Met n=32 14.469 10.813 10.234 8.5 9.2%

Crit. Not Met  n=16 10.125 10.750 7.719 '9.938 8.375

95
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Fgure 4-7
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’ The analyses indicated no slgnificant main effect between
- groups concerning any of the three variables, There were
significant period effects (Factor B) in terms of headache
days, headache. hours, and headache index as prevjom\ly documented,
There were also uigniiicant A X B interactions in terms of
‘headache days, F(4, 184) = 5.17, p <.001; headache hours, F(i, 184)
4.36, p <.01; and head@bhe index, F(4,184) = 544, p <.001. The
1nteractions were such that the group of subjects who had been
 wetined: (proven skill acquisition with and without the use of
instrumentation) were not only experiencing greater headache
activity improvement during treatment and during the first month of
_ follow—up compared to these who had not been weaned (may have been

*

able to demonstrate skill acqulsitlon with instrumentation but not “.
w?thout the use of instrumentation), but continued to experience
marked headache reductien while the not-weaned gMoup ‘showed mininial
‘progfese or,-in the case of neadache index,Aa return to pre;treatment,
. level, ThelcellvmeenS'for the two groups across five repeated meg?ures
are presented intTable-4—7 and preeented grdphically in'Fignre -8,
‘The;correspondingiAnalyses of Variance-éource_tetlesvare in Appendix

N, fhe group X period interaction 15 presented numerically in Table
. o .

- Post~hoc. multiple comparisons using the studentized range,
Newman Keuls method were used to determine where significant
dlfferences occurred among the five repeated measures of both the
' weaned group and the, not-weaned group. Table 4-8 indieates the

significant'differences_between7pairs of repeated measures; the lines

' . . ‘ ‘ ' ) ) '
C”‘/, ' . X : C



Table 4-7

Headache Activity Variables

{)ﬁ

Weaned and Not-Weaned Groups'--Cell Means

Across Flve Repeated Measures

P-1 P-2 P-3 P-4

Headache Days

Weaned n=20 7,500 5.250 5,000 2.425

Not Weaned n=28 6.679 6,250 5,589 4.661

Headaghe Hours

Weaned ~ ©h=20 84,050 53.950 b7.575 20.825-
Not Weaned n=28 69.966 77.393 €7.179 47.339

Headache Index

Weaned . n=20 13.550 9.200 @ 8.225 5.725

Not Weaned n=28 .12.643 11,929 10.232 11.411
s ‘ s . { B

P-5
2,100

L.,679

15,150
49,482 ' . ~

3.975
12,500
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N . L ’ ko T ;
S B : 5 /
1

.Vﬁ - ~“'_ fextend fromvone-pair—member to the other indicating that those y S
/ i two measures are Signifi tly different at »p<. CM. The Weaned
group (n—20) made greater ‘he dache actiVity improvement than the‘“_.-\,‘
;// S . T not—Weaned group at the point of treatment and at each Qf the ‘ \\

| :three post—treatment measures.7 There were significant differences ’ _,\\g_ a3
betWeen period méasurements in terms of headache days, headache .;‘v_l *_.j\
' ';y}vhlvl :hours, aﬁd headache index to the extent that the weaned group
‘ ,lvcontinue to demonstrate significant improvement even after the bﬁi.f;‘ik’_‘
../‘“ ':'5first pd?t—treatment measurement while the not—Weaned.group | .
S ,'h‘i‘,” : erienced continued improvement to a 1imited extent Refering
;‘ 1.n : XlZTable Lo 8 it.is'noted that there are more significant l;‘i ‘: f\
| vl‘;‘pair-Wise comparisons within the weaned group than Within the ' i "d‘ /X\;-_l
R Jf'_b " not—weaned group and that«the headache index variable indicates a ; ft”’ .
'.d remarkable difference in the trends of the two groups o o
| The Weaned and not-weaned groups were evaluated to determine S

ST ’ S
vthe extent to which each experimental treatment growp comprised

1{;7 e / L
S these two groups. Table h-9 prOVides this information. The S
Lol

Vh difference between the number of EMG trained and ST trained J/
VHSubJects should be noted (14 and 6 respectively) The small

v,tfnumber of EMG responSive/ST trained and ST responSive/ST trained

il;subJects (3 + 3 6), also needs to be noted Further analyses 'tp‘
. i ;

rwith as few subJects Within cells would not have prOVided meaningful

Jinformation.
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 Table 4-8: .

N

. e . \\

. Weaned and Not-Weaned Groups' Changes

 Over T:Lme .Represented as a

I | ;Pe':‘rcentag_.e- of Baseline .

S pid )‘P..ZA'

- V'Hééaga'che.‘ Da.yé oy

P-3

© Weaned =20 100.0 70.0

Not Weaned n=28° 100.0  93.6

o . Heédaéhe'iHour.s C

. Wesned - n=20 ~ 100,0  67.9

56.6

Weaned - n=20  100.0° - 6hi2

[ 5

48 18,0 o

96,0

6n.7 70.7

| Not Weaned n=28  100.0 110.6

Headaébe "In'dexv‘ t S

607

il

22 293

© Not Wesnied n=28 . 100:0 ° Sk  80.9  90.2  98.9 -

. Post-hoc Multiple Comparisons (Newman-Keuls) .
" ~lines.denote signifiCant,l q;fferen'ces, p <.01l e

- 101
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;frofile Analyses N 3 . o al._'j d_'i '” \\1h' o

| Multivariate Profile Analyses were ‘used to assess grouﬂ |
“trends during the. post~treatment perlod (p- 3 to P- 5) Group

- peans were plotted and statistical tests determined whether

the resultlng group profiles differed 51gnificantly during the 7.

:-L.post—treatment period.

Although subJects had been monitored for forty-eight weeks R
{
after treatment, only the first forty/weeks were analysed due to -

'program limitations (Dlvision of Educational Research Services,
'wFaculty of Education. Multivariate/Pr\\\le Analysis, Mulvlh)

' A series of profile analyses u@re compu\ed using a number of ‘uj*
"statistlcal tests but as in the Analyses of Variance\for o - |

il o

’repeated measures only the weaned/not—weaned factor A , ouping "

resulting 1n s1gn1ficant differences other than the cons1sten

period main effect.;

. §;i Weaned and.Not—Weaned groups differed s1gnificant1y in terms R f'aﬁﬁ\\_

;.\.

l of headache days and headache index. vFo aboth measures;there.were;A

| » ‘s-calculatedioverfthe l‘ ‘

53, P <: 05. ,5v74“'5.ﬁl'" Al fﬁ
: headache 1ndex F(l 46) = 5 02, 13 <f 05 F‘gure 4-10 indicates R L

51gn1f1cant differences between group mev
' 'twenty variables, headache days F(1 46) =

-these differences, and primarily prov1des £ ther substantiation
'~of the Analyses of Variance results.' These"rofile Analyses provide
. detailed representations of the trends\from -3 to P 5, as’ ~' ‘ > 'g? 3

'Jprev1ously discussed l'wf:,
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. Relaxation Exercises

Upon beginning treatment each participant was inst, cted

1o practise relegation téchniques daily, and Were encour

\

‘When all groups

\ »

'continued:

: ,'P-if " 000.00
bz 246, 60
;/P-_-3i 219,59
ey 106, o1

7 (\ D

P_S\_ 91 38 .

ed; tO )
/

"continue such endeavours throughout the followéup. Analys s of
‘ Variance completed with the various Factor A arrangements explained
'earlier indicated that only the Weaned and Not—Weaned Groups |

differed significantly in the amount of relaxation done from

Were collapsed thexé ,was an apparent v

J \

' 'decrease in the amount of practise done as the follow-up period '

minutes per fourteen day period perdindividual Ll
’minutes per fourteen day period per individual ;
minutes per fourteen day period per ind1V1dual'

.minutes per,fourteen day period per 1ndividual_'

minutes per fourteen day perio »per individual

\

| The Multivariate Profile Analyses used to assess the group

’ differences during post—treatment (forty weeks following end of ‘-'

'treatment) indicated that the weaned and.not—weaned groups :

differed significantly in terms of minutes of" relaxation completed

' _F(1,46) = 5, 56, P < ,
minutes of relaxation from P- 2 to P-5, than did the not—weaned group. 5

These differences are- graphically presented in Figure 4-11 _vf

05 The weaned group reportedly did fewer

\-

-

adross the forty weeks following end of treatment. ,
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Figure 4-11
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- Descri ivelData o .

//erh/ps the’ most meaningful 1nformation that can be provided
by this research in terms of clinical applicatlon, would be a
' .ﬁjgpresgitation of how many subjects from each grouping actually
.experienced what might be considered con51derable 1mprovement" : St
' Convention suggests that "considerable 1mprovement" 1s that reduction
t,in headache activ1ty that 1s at least fifty percent from the baseline
f‘information. Table 4- 10 prov1des this 1nformation.. The ‘data

presented is the Headache Index and is ‘a measure of the percentage

"/ 1mprovement from the pre—treatment basellne to the last four weeks.

/' _of the long—term follow—up, calculated as follows

. Average headache 1ndex for four weeks of pre—treatment basellne

“Average headache index for last four weeks of follow—up

-

1\: ‘v"Average headachemindex for“iour.weeks,of pre-treatment baséiinéj - o
k”‘ The calculatign_was completed by multiplying the arrived at
t :’F;.'vﬁnumber\hy 100 -to provide the percentage improvement from pre—"
| | treatment to end of long—term follow—up.c The difference‘between': a -
the‘Weaned and the Not—Weaned Groups have already been presented. as - o
‘.being 51gnificant. Therdifferences becom .more meaninéfulﬂwhen ' pj“f ‘. /,
" the breakdown is done as in Ta'ble 4-10. / - e /
; It needs to be explained that since the comparison-wise |
5xF tests that were significant were all 51gnificant at the 01 e
"alpha-level and occasionally at the 001 alpha—level This means .:“A

fthat although six.Anovas were completed, the overall experament—wase :

PR alpha—level\was St1l.p <. 05 T /
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Table 4-10
~. . |

Percentage Improvement of
Headache Index ' '///

- ?re{’i*i‘éatment 40 End of Follow-Up

/

Unirhprowied or ' Somewhaf,\ uch Impreved-

" Group | n Wgrse.(<20%) ' (20%—497) \ +507

| | ‘EMG/EMG".’ o 3577 o wwm

':_L S EMG/ST 10 i 0. % . 20.0% .

'WW‘»Mmm o1 18%',,1 1&%':
ST/ST‘ f 13 30.7%' e 7.?@

Weaned 2000 10.0. 15.0%

| ~;;Ha¢,w65hed 28 . v:_ué)u% T




-therapeutic benefits in the treatmentcof migraine‘headaches;;
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" CHAPTER FIVE
DISCUSSION *

Three questions were stated at the close of Chapter Two.

\

Each will be addressed in turn, having been statistically described

’in the previous chapter The implications of each will be discussed

with particular attention given to suggéstions for4long—term lﬁé

. , , R o
Research Question One”»li : . o o

1. Is there a difference between training a migraineur on .

the modes that haVe been found to be slow or quick tb recover |

following the removal of ‘a psychosocial stressor7 ‘_»/z

/ i e

', Four separate series of analyses of variance were computed to

' answer this question., The first series (Expe;imental Treatment

_‘Groups) indicated that although all four treatment groups'ﬁl -

/ . &

o

(EMG recovery responsive/EMG treatment EMG recovery responsive/

8T treatment- ST recovery responsive/EMS treatment; ST recoveny o

. i_responsive/ST treatment) had significantldecreases in the number of



"headache‘da&s, in the number of headache hours, add in the headache

index throughout the year, there were no differences between the

four groups in terms of these three headache activity variables.
. & .

‘1ndex._ In terms of the headache index, subJects did not 1mprove beyond-

One should note that the EMG/ST group's (n = 10) headache index

‘dincreased following the one month follow—up such that at the

end of the research, that measure had returned to the level experienced

during treatment When the four groups were collapsed and headache

activity variables Were assessed from the total group (N = 48),

"it is evident that in terms of headache)days (per fourteen day
-,period), significant improvement occurred not only from ‘the
'pretreatment to treatment and post—treatment, but also from the

4;beginning of posttreatment follow>up to‘ﬁLe end of posttreatment

follow—up.A The ‘same. continpation of improvement was evident in

o terms of headache hours but did not occur in terms of headache

‘what they had gained by the one-month follow—up. ThlS‘ls, however,’

“’;throughout the year on. all three headache activity variables, the

 two groups did not differ.

a total group measure and was influenced by the poox. showing of the

]
EMG/ST group.. . ‘

; Ae_;:_y; e

Again, there were no between group differences noted but all e
l groups did manifest a reduction in. headache activity although not

-all groups. appeared to uphold this improvement throughout the followeup.

The second series of analyses of variance (Recovery Responsivity
\

Grohps) indicated that although continued.improvement was evident

AR

— . P
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The third serles of analyses of‘VWriance)(Tredtmont Groupa)
similarly indicatod that although continued imprOVGmcnt was evident
throughout the year on the three headache activity variables; the
twoFgroups did not differ. "Thus far 1t appears that the subjects

did not differ among themselves regardless of the groups belng

_investigated, that EMG treatment and ST treatment were es entially '

equally effective and were as effective regardless of the recovery

: responsive group‘receiving the particular treatment, *

The fourth series of analyses of>variance (Matqhed vs Non-
Matched Groups) supported the mentioned/improvement over time
.and indicated a between groups difference in terms of headache
days and the‘headaohe index. However, these differences were

constant from the time of pretreatment baseline through to the

“end of the long-term followlup,jindicating that the difference

between the two groups.did not change (no interaction, statistically)

and - that although randomization procedures were followed, the

‘matched group (n = 2?) differed from the non- matched group (n =21):

before treatment was initiated. o 2 ,” ) )
of

The’ conclusibn is that with this particular population

- Migraine headache suff?rers the two treatment approaches did not

have differing effectiveness even when given\to subJects who had

-been predetermined as likely to benefit more from one treatment than

./the other. The exciting result is that dramatic improvements were .

ev1dent across the year for all subgects in terms of heaéache days
" per fourteen day period, in terms of headache hours per fourteen .

day period, and in terms of the.headaChe‘index for three of the’

111



four oxperimental groups. The fourth group was determined as
belng slow EMG recovery responsive following the stresnor during the
physiologlcal profileg and had recelved 8T treatment, Not only was
the Improvement as a result of treatment minimal compared to the
other groups but, after the one-month follow-up, headache activity
increased (woraened) as assessed by the headache index,
The difference howéver, was not statistically significﬁnt and
further research would be necessary to assess the consistency of
such a tfend.

It must be noted that while the subjects recorded hourly
headache information up until the end of the first follow-up month,

data gathered subsequenfly was done so on a daily basis., There is

&
*

no information‘presently available indicating whether hourly and daily
gathering of such a seif;report'measure as head pain, is comparable.
Until such is availlable, further research méy be advised to use

daiiyAratings‘of subbective discomfort cons tently during research.

&here have beenso&eiimitations.to tﬁe present study that need

4o be realized at this point,\ that might cast further light onto the

Present findings. First, sﬁbjects were divided into two groups |
(slow EMG reéo#ery responsive compared to ST measure, slow ST

'fecove;y responsive comﬁared to EMG meésure, following fhe removal

of.psychqsocial étressor dﬁring profile assessment session). This

division was done such that all subjects were included in one of the

groufs)‘dividedjby way of a median split. ' This means that some

3

subjects who may haye been almost identical in terms of these
physiological measures found themselves in different groups. Further

research may rather choose to omit the middle, similar subjects, and
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make use of the more diss1milar subJects. In so d01ng, the two | AW"iE
L groups would be less s1milar and wduld more® likely demonstrate
S S o _ ,
their differential characterlstlcs w1thout the averaging-out effects
-,of the subgects who clustered around the mean but ended up. belng -
’,ass1gned to different groups. Second, there is recent ev1dence ,
- l.lfrom the Unlver51ty of Alberta (Meen, 1981) suggesting that mlgraineurs :f::
'I;;and non- migraineurs may not dlffer on’ the two phys1olog1cal . ;r{
:;measures utilized in this study Meen reported that in terms of
B 'tEMG and ST characteristics following a psychosocial stressor, the"A
;{t;?migraineur d1d not dlffer from the non migraineur and 1t folIOWS
k'lithat preference for one type of blofeedbask tralning over another"
‘.fmay not be warramted | Further research is needed to assess pOSS1ble
""differences between'migralneurs and non—migrainenrs, between_v’
'.?fjmigraimeurs and muscle contraction headache sufferers, and amoné‘ ‘,.“b'th
"ffmigralneurs themselves.,;ﬁfféjf°l- ye’.,:ftj - {.fmﬁ | |

10

s

ai,ResearCh Qhestion“Two =

'ifZ; Is there a benefit to training a migraineur to criterionj

vthat is reflected in a reduction in headache activty (w1th

L e N
's.«instrumentation ava11able)7 ? e

The analyses of variance indicated Belok s1gn1ficant dlfferences_;_ i

‘ 1Were found between the two groups.t Indiv1duals who had been able ‘:'

i to reach a specific 1evel of control with the aid of biofeedback

;_// o ff,/’a‘ instrum ntation did not differ from those who had not been able ‘r"f~‘“,,ﬂtl

,“l@‘ S



""; suggests that monitoring one' s headache activ1ty, learning

T o7

<.

o v
& . o e . : i

i

to demonstrate spe01f1c control w1th the 1nstrumentat1on,/ This“_

}

some relaxation techniqueéf and practising those strategies at home o

_ important and essential as is learning some basic relaxation

; Research QuestiOnfThree

~;activ1ty7 fdwé%‘l

'may be more 1mportant than being able to demonstrate control w1th
fbiofeedback instrumentation present——that being able to control

f: one's- physiology in a direct and observable way\may not- be as

3

techniques

!

'Ei-BYf Is there a- benefit to training a mlgraineur to the point

ﬁ‘?where competency can be demonstrated with and without the ald of ;fﬁ:

Winstrumentation, that 1s reflected in a reducation in headache. ai'

.e )

The analy es. of variance computed w1th the two groups of

i

*'\Factor A being Weaned and NotJWeaned (n = 20 n = 28 respectively),_

”-andicated that although there Were no. main effects betw en the groups ‘f

(means did not differ S1gn1f1cant1y), there was the above mentioned g

ITamong—groups peridd effect There Was an over—all improvement 1n
. the total groups,'and;%ost 1mportantly, there were 51gn1ficant
‘1nteractlons on all three headache activ1ty variables. The group

;of subJects who had been able to demonstrate self—regulation w1thout o

ithe 1nstrumentation being available (the weaned group), Was. not only

\

:f”-the:first_four Weeks-of'followeup_after,the termination“offtreatment,;v

1: experienc1ng fewer headaches at the time of treatment and during

e T



Y the weaned group' s 1mprovement was s1gn1flcantly greater In terms
e group s rating of the headache 1ndex returned to pretreatment

o the proflle analyses of the flrst forty weeks follow1ng termlnation f

o

but contlnued to show marked 1mprovement in headache reductlon
_ compared to the group'%f subJects who had not been able to demonstr te
E self-regulatlon w1thout the use of 1nstrumentat10n. Although head-_f

ache days and headache hours 1mproved over the year for both groups,v

by

\

s

t:,of the headache index, the conventlonal measure of headache act1v1ty,‘

R

the Weaned group continued to improve markedly whlle the not-weaned

basellne levels. - | ST éi
Thls is a. most ex01t1ng dlfference partlcularly 1n view of

of treatment In terms of headache days the not—weaned group }
appears to have made no changes from the flrst week of follow-up

£0 the fortleth Week, compared to the weaned group whlch dropped

\

| o markedly, and essentlally held that drop rn days of headache

throughout the forty weeks. The two groups experlenced 7 50 (weaned)
and 6 68 (not weaned) headache days per fourteen day period before -
treatment and.5 00 (weaned) and 5. 59 (not weaned) headache days -
per fourteen day perlod durang the flrst month after termlnatlon

of treatment. Forty weeks later the weaned group had an aVerage t;f}
approxamately half that of the not—weaned group (2 5 headache days:hh

compared to 5 25 headache days)

In terms of the headache 1ndex, the dlfferenCes are not as
marked but ‘are never—the—less as s1gnif1cant These dlfferences,
supported by both the;analyses of variance and the profile analyses’

are most 1nterest1ng in/llght of the differences between the two ‘

e
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‘groups in\the amount of relaxation exerciSes done throughout the -

followeup period. The not—weaned group dld more at—home relaxation

practise'than did the weaned‘group. Orie might assume that the not-

‘weaned group experienced greater headache actinty (lesser degree

of” improvement) and so maintained their at—home practise in an

o effort to further reduce the headaches, and yet, were' still not

. able to bring about the changes as experlenced by the weaned group.
Thls suggests that while emphasis has usually been placed

on whether a. patient is rece1v1ng the most approprlate training :

depending on- the nature of the problem, and on the amount of time ”

”: the 1nd1v1dual is able to devote to the clinic training and at- ?,"

-home practise, and perhaps on’ instllling in the patient a sense

of mastery, of self—efficacy, the more. appropriate focus would be B

”'1to determine whether learning has actually occurred It is
,fperhaps incorrect to assume that any therapeutic benefit w1ll
;: result unless Sklll acquisition has been clearly established |
“ The number of sessions is clearly not an important factor in 1tself
because, in the present study, the weaned group of subJects had
ffeWer clinic v151ts, (group average 8 seSslons), than dld the
: not—weaned group (group average 12 sessions)
Unless concrete ev1dence is available to prove that learnlng
'thas taken place, one. ought not to assume that 1t has been acquired
;Townsend (1975) reported that the EMG readings>obta1ned fourteen ,;
edays after end of treatment (frontalls, for chronlc anxiety), were

vnot 51gn1f1cantly lower than those of the control group (group

therapy, for chronic anx1ety) Transfer of the Sklll beyond the .

2116
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training sessions had not occurred Weiss (19?5) reViewed Townsend s
work and suggested that a weaning procedure would faCilitate learning
‘ and maximize the 1ikelihood of transfer of the skill beyond the -
:clinical setting. Weiss and Engel (1971) had employed a weaning :
v4procedure in the biofeedback training of cardiovascular patients
"with premature ventricular contractions and reported improved

' cardiovascular function for longer periods of time, as a result
.';The present study provides further evidence that unless a skill has

ﬂi_been proven, the ability may not be firmly established within the ‘

) / N

i S c ' . : R 'v.

client's repertoire.-

The implication for the practising clinician is that when ‘
"approached by a distressed individual the promise “of - biofeedback
should be qualified with the statement that individuals are unique,
'v,With different capaCities fdr acquiring skills and With different
irates of learning those skills. Rather than suggest that ten or: Sltl
twelve sessions should prove to be enough training to ensure : |
relief from discomfort, the clinician Mould be more honest if
"biofeedback training was presented as a. way of learning how to l
‘ self-regulate one s physiological states and that this learning
Lfmight take as few as six or eight seSSions or as many as twenty or
more sessions. When biofeedback training has not been helpful after

~ften or twelve sessions, clients have left treatment discouraged and

= U:clinicians have questioned the original diagnOSis, the utility of :

,_existing theories of biofFedback mechanisms, and the motivation of ljffi;'

the client " The correct stance at that pOint might be rather to

B discuss the possibility that prolonged treatment might be necessary,

LR R : R
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and whether clinician and'ciient are‘prepared to carry'On with thé,,j..

procedures, ealiz1ng that the uniqueness of the client makes it
jimp0351ble to predetermine how many sessions mighthe necessary -
’ before the skill will be suff1c1ent1y we11 entrenched to be of
therapeutic benefit. '

This research paper has presented one potentially 1mportant and
‘yet perhaps unexplained result that when trained to a SpelelC.
level of skill that can be/demonstrated even without the aid of
biofeedback instrumentation, migraine headache sufferers report
much more favourable improvements in their headache activity than o

@

their counter parts who had not been able to demonstrate Sklll
acquisition to the same degree. Weaned subJects had a much higher
percentage of much improvement (+507 reduction in headache index)
o than. digd the not—weaned group, 75 percent and 40 percent respectively;
The not—weaned group had a much higher percentage of unimprOVed"'
subJects (<207 reduction in headache 1ndex) than did the weaned
group, 46 percent and 10 percent, respectively Moderate 1ﬁprovement :
(20 to 49 percent reduction in headache index) was. 15 percent and
14 3 percent for. the weaned and the not—weaned.groups, respectively

:t Phys1ological explanations need to be entertained as. well as.
cognitive interpretations of these results.. Perhaps the subJects who
were able to demonstrate that a spec1fic skill was: within their .

l; repertOire had in fact 1earned how. to initiate change within their‘v'

bodies, and had lea ed how to do it w1thout needing instrumentation.v“

weaned counterparts,lfor since they,were\aware‘that they had acquired
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a skill and that instrumentation was not necessary for them to ‘. R '."VVJ
| . :

‘ bring about the desired changes, they may have been more likeﬁy . <§;.

o

to attempt to deal w1th migraine headaches throughout the fowz:w—up, 7 ~Z \\

.donfident that they could deal effecthvely with them The individuals ;:a‘. )

[ )

who had not proven to themselves and the researchers that they had
'factually learned a spe01fic skill may have been less confid nt in . i\\

<their ability to ‘deal” effectively w1th their headaches and nay:
A

’,have had difficulty relaxing in confidence

- It follows then . that’ whether the explanation for the results )

b

‘ presented here is primarily a physiological—learning account or a

confidence and sense of mastery over phys1ologica1 states, both are»

H

" 1likely. to play important roles as the migraineuf deals with his or -
S ) I ‘ | .o
“her. headabhe% T S T C | 'd\\

N
4

ha S
Migra“ne sufferers are. unique Family histories differ in--

terms of the numher of r_ﬁ\trves who may haVe had migraines. Triggerslffy,
:“differ from on% individual tgdanother with some ‘being more ‘prone. to ‘A.’
"respond with a. migraine headache to foods,‘some.to hormonal fluctuations,
"some to physical exertion, and some‘to psychosocial‘stressors. jThe o

actual migraine hea che itself may have very similar vasculature '

' characteristics froh one migraineur to another but is triggered

gdifferently and expe enced differently. The biochemical nature,".’

, of migraine was outlined indepth in Chapter Two as were a numbeﬂ

’“,of treatment approaches for migralne headaches. It is only logical

t

'that since different treatment approaches (pharmacological behav1oural

/




'the physiological components -of biofeedback as . a treatment for

|- f R R o S 1200

effectiveness;l The clincian needs to beiprepared_to tailor the
treatment'for each.individual, ready to acknowledge'that learning

will occur at'varying rates for different people While “the

exact nature of the biofeedback success with migraines is’ still

- -debated and the pharmacological approach is often the simplest

(when headaches are 1nfrequent and respond readily to- medication)

nlt is the responsibility of the clinidian to prov1de a treatment

that 1s effective while at the same time endeavouring to ascertain

migraine headaches." R

' ”Limitations'of the. PreSent Study

‘1n order that future research 1n this area might arrive at further

L

~There are a number of limitatlons that need to be understood

(<]

i . :
answers in- the contdnuing attempt to maximlze behav1oural treatment

’and its effectiveness with such dysfunctions as migraine headaches.

1,' There is some reason to belief that the forty—eight

subJects 1nc1uded in the long—term prOJect Were not all pure migralne ;

._.’sufferers. Some may have been suffering from a combination of ‘

:_'migraine headaches and muscle contraction'headaches Although

| @hese mixed" headacheesufferers were supposedly excluded from the

. :research from the beginning and the researchers~relied on,a number

: of criteria (Appendlx A), 1n‘lud1ng a migraine diagn051s from a

',physic1an, not all subJects

ere. pure migraine headache sufferers.:
Thls 1nadvertent inclusion of sdhe mixed headache sufferers should "

be noted, R



" meéan- line.'

:assignment,' SR T AR R

'~'2. The median- split procedure whereby subJects were detérmined

to be slow recoverers on one phy51ologica1 system relative to another

(EMG relative to ST ST relative to EMG), poses some problems in

interpreting the outcome of treatment -In the future it may be

more appropriate to conduct a similar treatment progect with two
. { . . )
groups that are less similar than were the ‘two in this research. Many'A

.subJects were not too different from one another and yet were ass1gned
L to different groups, A 'cleaner distinction might be made by

’ assigning to different groups after having dismissed the middle

segment of the subJect population, those who clustered around the

u

3. The use of hourly headache activ1ty ratings during the-‘fﬂ

.first four. months of. the prOJect and then the use of daily headache
'Hact1v1ty ratings during the. last eight months 1s perhaps a confounding
: factor. There is no ev1dence at present supporting the comparability
"of these two different types of ratings and there is some question as
to the validity of some “of "the hour;Ly ratings Where validity was .f.

"questioned .subJects data were not included. However, consistent

(daily) ‘ratings are recommended throughout the duration of a research

progect both in the interest of maintaining a cons1stently acquired

: measure of headache activity and in the interest of maintaining
) subject involvement and being able to be confident in the validity

'of self—report measures. Hourly ratings for four months is a demanding =

.
1
|

1

>
[N

POOR COPY : ' ' ’
COPIE DE QUALITEE INFERIEURE

3
£
£

121



\

’-,,‘, “

R \i\ . - 122
‘\:1' ‘ . ! ”,,,..,-"‘5 ‘ ¢ L : . ]

Implications for Further Reséarch ,ﬂ””' :hﬁmf _fi\

1, Physiological variability among migraineurs needs to be‘
further assessed using different _types- of stressors, perhaps over
a'number of phySiological stress profile sessions. Although most
migraine sufferers may benefit equally from’EMé~biofeedback training |
or ST biofeedback training, there may be the atypical migraineur who

would benefit from one treatment modality over another

2. The reported finding concerning the greater improvement

'for weaned subJects compared to not—weaned subJects ‘needs. further

"investigation. Setting_different leyels for nonrinstrument—control E

of physiological variables may reveal different degrees‘of longeterm
therapeuticibenefit, and this néeds to be determined The criteria

for skill acquisition was somewhat arbitrarily set in the present

'study and other more and less difficult criteria should be evaluated

~would help determine the rele that physiological and cognitive

ﬂ'3. The weaned and not—Weaned groups differed in terms of
headache actiVity improvement throughout the follow—up. What needs -
to. be assessed is:whether they differed in terms of,physiological'
states~and'changesias ﬁellh;particularly those‘variahles'that‘are
part of the migraine syndrome (temporal and supraorbital arteries, f
release of serotonin, uptake of serotonin and excretion in urine,'
hand temperature, forehead temperature, EMG levels), at timebof

termination of treatment and at end of long-term follow—up. This ,

‘fi.factors play in the- relief of migraine, particularly the relief as

évidenced in the.weaned;group of subJects.

' POOR COPY
. COPIE DE QUALITEE INFERIEURE
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APPENDIX A

CRITERION FORfINCLUSION——TELEPHONEjINTERVIEW

diabetes. hypertension, e:c’“specify.

a¥

kNO)

L e
Name: Address:
. Phone:. 'Sex: ' . Postal Code: '
'INCLUSION CRITERIA: ; o ; Criteria
. Vhat is your agez ) ' (18 to 55) )
How often have your headaches occurred - (less than 3X per day
in the last 2. months . ‘ v s > 1 per month)
.3.(a) Do you take any medicacion for your ) C
) headache’ ) e
(b) What is the name of the medicacion? _
(¢) How well does it control headache? o ~ " (Mo)
-+ (d) Currently’ using_oral contaceptives? ’ (No) ; pregnant?
(é) Are you on.any other medications? Epecify: ]
4. Have your headaches occurred one or more .
) times per month over the past 2 years? _ (Yes)
5. Are you curren:ly receiving any form of ) oy R
psycho:herapy° i . (No)
Do” you ‘ever experience sensory losses )
or paralysis of some muscles during a ) R
headache? - s . (No)
7. Do you suffer from a convulsive disorder , . :w
epilepcic selzures)? ) (No)
8. ' Do you have any form of heart dlsease ' ‘ ‘ ]
or disorder? . : __ (No)
9. . Do you have any healch problem sﬁch

Lo

B. Is the  head pain generally pulsative (or rhrobbing)’

C. Does nausea or vomiting generally accompany the headache"
D. Does sensitivity to light generally accompany the headache?
E.  Has your headache been diagnoseh as a migraine by your physician?

- Available times for treatment.

(1st and 2nd choiee)

Mon/Thurs. Tues/Fri Wed/Sat

Morning

‘Afternoon V

[T PR
oo for o

Evening "

138

SUBJECT MUST RFPO&TV"YES" TO THREE (3) OF THE FOLLOWING.FIVE (5) ITEMSﬁ

A.  Does the head pain sometimes exist on one side of the head onlya

FINE PRINT



. ; APPENDIX B

I

TREATMENT CONTRACT
1

Participant - I uhders:nnd that my participation in the migraine treat-

m&nt‘progrnﬁ will require my. full cooperation ih each of the following com-

fponencs of the study: P

’ 1) Punctual attendance at all treatment sessions scheduled;

" 2) Attendance at one pre—training orienta:ion session held several days

before treatment and one postftreutment follow-up session held one month after

the trentm&ht'period- ) o . . ”
. 3) One half-hour daily practice of specific relaxat{gh skills learned in
treatment to continue throughout the training period
4) Hourly monitoring of hepdache activity_and medica:ion consﬁmptidn
prior té ﬁnd fhroughout the training peribd;

5) Keeping a headache diary for one year'followiné‘the treatment period;

6) Notifying your: counsellor by phoning 432- 5214 (during regulat office

houra) 1f unable to keep a scheduled nppointment.
7) Notifying the DepArtmcnt of Educational Paychology,.6th floor -

Education North, University of Alberta should my address change.

v, -
t

Date: Signatwte: -

Counsellor - I promise thut nll records of'?arcicipantb‘ names, addresses

'and personal information will be kept confidential. Ac the completion of this

"

.,

study a summary of the. resu$ o%:nimed ehall be mde available to all thoae
. BEEEN : .

‘who fully participnted.

Date: ' .~ Signutureﬁ

139 :
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APPENDIX C

MEDICAL FORM

Name of Physician: ) Name of Patient:

Date of Birth:
Address:

Phone: . \ ‘ 7

The above named patient has been selected to participate in a‘treatment

program for iigrainc patients being conduc@ﬁQ%nt the University of Alberta,
R T

. Department of Educatiohnli?ayéhology. Ihisﬁfmﬁyarch 1a>beins supervised by’

Dr. George Fitzsimmons. The techniques @m? weed may include relaxation train-

i

response, and/surface skin temperature.

'\;ﬁing each patient to obtain the signature of their physician

For Physfcian

(A) ThAs 1is to ;ertify tﬁa:_ . : ‘ has been
~medigally examined\;nd 1 do not qdviae against his/her participation in the
progran-described. ' o '

(8) Io (do, - do not) ngree that the headache éain which this bérson
reports is of thelmigraine form. . ’

‘_Date: o ) ) Physiéian'uySigniture:

a0




! )
) S .
‘)‘ . U . - v
. ) i A_PPENDIJQD f
o ) . ; ‘ _ 4
,'HOURLY RECORD FORM . .
CL e . ; . : .
y \\ : Y ) " J . h . ; el ::_: {:‘ +
PROGRESS CHART = - -
LI T fmportaht. to. monitor the intenisity of 1 a
‘ - your: headaches for -at least  two reasons: N ‘
R R - g 27
< 1. ~Research has shown that this will help. < ™ 3
. to reduce the psychological side affects’ - sl .-
L that. ohen accompany a headache. R S X : i
N o - e n
L2 It is useful in: helpmg to determme the !
) affects: of your® treatment program. . E - .
. ) o T " «
i The followmg fuve pomt scale is. useful m
i helpmg peOple momtor the seventy of their ‘ " ~
. ‘hudache : . : . N Al . .
| . R ! ey g ' e o 0¥
Sl o - 05 - ~ -y
LL0l= No hudlche. W : i E , -
L1 = Low lcvcl only cnters;wareness PO -+ -
.. when you. think about it. . "€ ’ .
20— Aware of. headache ‘most of 5 T °
' the time bit. it.can be ignored - - = . ‘
. s » - i
G -,attnmgs. o fm .
- © 3 = Painful’ headaches but still L e
' Sl T able 1o, continue job. B
. S 4 — Severe headache, difficult to' LR
R T conccntrate wrth undemandmg i o L
PEVIES AR uik""“ \f .flf_. :
L5 lnunu mapaclutmg headache. b )
. L - A &
L R | ~ .
_ ‘To' momtor your hudache Jevel mark the o hd .
o lppropmte number: ‘on . the . graph “at cach ) . :
hour and " join the pomts togexher.,Placmg o it
3 the coloured dot-on your watch. will Qzlp you - :
romember to do thns. R . -
S © N B g
: - -8
e . ‘ ‘ o
R : . i s 5. .
NAME: ) ‘ e R P
| ¥ A
[ - — * o ;
° J ! / S P
L - ; -« S e - o
T SR 5 /
/’-' - !
') i . " ,:- : . oo ,
= g POOR COPY LR
) z L ¥
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' APPENDIX F

 PSYCHOPHYSIOLOGICAL PROFILE FROCEDURE *

F

- o g

'1.; Record room temperature.‘ If not 71- 73 degree Fahreheit reschedule.

2.. Seat client in recliner chair and tilt chair to the first recliner
- “position:: Inquire whether a headache is” now present and if 50,
reschedule the session. = ~ R e o

a~3;“»Hook~Up' EMG—-frontal area with electrodes spaced one inch apart
SR Temperature——non dominant hand..

b,”fExplanations read.the'following to theIClient;

' Today s sess1on w1ll last approximately forty minutes.’
What I. am going to do. is attach you to two biofeedback . :
»,_1nstruments in order to- see what levels of! activ1ty you
.. produce in:two different physrological systems, skin .
: temperature, -and muscle ten51on.- These instruments w1ll"
~not shock .you or harm"you in: any way, they are merely .
‘attached ontd the' surface of your skin with these wires. .
Ne 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 c_J_uestions'7 ' R : "%,"
\_,,_ : :

'3pvj5. Relaxation Instructionsx read the follow1ng to- the cllent:

A .
- Foxr the next five minutes I would like you to relax
' comfortably with youxr eyes open and just listen 1o
- the music being Played in the background Try to |
7. . ‘avoid ‘unpleasant ‘thought$ and" Just.enjoy this five'
... minutes of rest. "After five minutes have elapsed I
.-will ask you to sit for fifteen minutes with your
. eyes closed,- Blease sit quietly without moving . or.
~talking and &/ youx. ‘Hands ‘on- the arm rest with youxr . -
‘palms facinﬁfﬁpward. ‘Do you have any: questions° Okay - .
¢ \then, startifig with' your eyes open Jjust relax'and =~ °
ﬁlisten to the music that will be. playing. I will_tell
you _wlign. five minutes are up.. .

LI

- 6:»:Turn on: EMG temperature, optical isolators, computer, and printer.

>"7; Settings:> EMG scale @ 1-: temperature @ 10 ,:‘flnégﬁél‘,
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.8. Identify~ciient on tlcker tape (name, date, theraplst)
9. Turn on mus1c——low volume.f' ' o AS" <c : S R
10., Start computer and start timing five mlnutes of adaptatlon. ;i,

After five minutes draw a lineﬂon the ticker tape and indicate
end of phase number one! ched

il.. Relaxatlon period: read be £ 1vwing to the cllent: fﬂ

Now I would like- you to sit for flfteen
mlnutes with your -eyes closed. Contlnue
11sten1ng to the music and try not to fall
asleep. R T L S

Start tlmlng flfteen mlnutes of relaxatlon.,

1z, Stress perlod read the follow1ng to the client.
) » )
’"?;-Okay, whlle keeplng your eyes closed I want -
~you to perform a mental -task. for me. 1. want
- you to subtract seven from 1000 and then to:
" continue subtractlng seven from your answer = -
- as fast as posslbéﬁ:ﬁntll I tell you' to stop.
”rThen I w1ll ask yqQ  what number you got to.. R
" Dojthis in your head, not out.loud, S0, 1000 . fn e
_ mlnus seven is . . and keep going. (no music)

After three mlnutes say "stop,' and ask how far tbe o
subgect was able to’ subtract U :

'13. Recovery perlod'v read the follow1ng to the cllentx

e T U Now I want you to relax again with your
el . eyes, ¢losed and listen to the music w1thout
"1nterrupt10n for five minutes, and: then we o
are: flnlshed for today. Sl

After flVe minutes end the session and disconnect
: equlpment . »



APPENDIX G . -

. (=%

E.M.G, Trslnigg,Ratibnale'

ﬁ\\ The treatment sessions you are receiving are designed to
. ) . teach you how. to produce more effective physiological relaxation
’ ' ' o at will,  Your final goal in treatment is to become able to -
v ' : <. diseriminate excéssjive 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 1jfe-style habit. When this pecurs S
oy "~ your body will maintain a more relaxed level of arousal without | e I N
: : - -conscious effort. "It ‘may take somewhere tetween a couple  of ) Cor
weeks to several months to develop this automatic habit, depending o ;
upon the amount of relmxation practice you do and the strength : ts
.0f the stress. habit you now have. ) : : o

.. -In blofeedback 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 relaxdtion level. Over time e .
" you'will learn to produce . greater levels of relaxation in less ‘ - SR
. “time and to maintain these levels for longer periods. Every : T
< o ..though the blofeedback 1s only attached to the head region {t..
.« - 18 to your advantage to learn to decrease your muscle tension
as part of ‘a total body relaxation response.. -’ : :

: . -Blofeedback gulded. relaxation takes place 'in three stages.
“The first 'stage 18 called the “awareness” estage where you-brain is
‘merely made aware of how much fgedback corresponds to how much
. : muscles. tension, - Cradually theisecond stage emerges where:in-’
R Co addition to becoming aware of tension levels you become able. to S e
: RPN control ‘the tension and further’reduce it. . This decond stage e IR
‘is; khown 'as ‘the "control® ‘stage. : . N o

. Please note that the contrsl stage takes time to emerge = o
‘because you aust learn ‘the ‘skil} irvolved. . Also note that-.contrary
to. fiost-other intentional learning you do, learning to relud

does not involve active striving. ! The hore .you strive the“more

*.-tense you will becoms..  Instead of ‘actively striyingto'reduce. = - ¥ fﬁj"
. muscle-tension you must passivily concentrate. on.the feedback s P W

* v . Signal and "allow" the'tension’ to reduce, In dther words, “"let
~ 7.7 it happen®,. co R s - B e

. . ) - ~The final stage of blofeedback guided relaxation, :following .
Lo : o : . -..awareness and control is the “weaning™ stage. Weaning -involves
5 S R ‘practice at producing the relaxation response in the absence of "
the blofeedback 8ignal, .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 upori‘biofesdback,

) : Many.persons have asked what thinking strategies they should SRR
e 0tbe using - to.decrease muscla) tenslon ‘as they passively concentrate.: =~ .- L '
: :0ther than'advising such persons to avaid unpleasant thoughts or
:stress-related rumination there is no particular strategy -that
S everyone will find effective. Some people use mentsl images. .
e T of relaxing settings such as laying on a warm beach, skiing down
i e 7 a ‘mountadnt in slow motlon; ‘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 coérsevof'the-training,aesaiona.
-I.would 1ikeé you to use whatever strategies you feel comfortable
Lo -with to relax. But remember, the important thing is notito: force.
e ' any approach or to'try too hard; because-effort is the.opposite
: . 7. of relaxation..  Just let the approach you choose flow, just
imagine 1t is already happening... - K Vo

«
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Check tape in printer. '

APPENDIX H -
EMG TRAINING PROCEDURES AND INSTRUCTIONS ~ * .

~

Take room temperaturef If not 71 73 degrees Fahreheit, reschedule.

eCollect forms from client
“,Mark treatment session number in progress file and .on print—out.

,Attach ENG electrodes and check for allowable impedence levels.-"
‘(Less than 1.5 microvolts w1th scale set at XBO if not, re—do)

‘fAttach temperature thermistor to the palmer surface of the
‘first phalange of the middle finger on the nondominant hand

;;Check to make sure client has read’ the rationale (EMG)

.W;Check to make sure the biofeedback equipment is functional

Explain EMG needle-guage and make sure other biofeedback

‘£3"1nformation (temperature) ‘is not in view. of client.,’.

10,

11l

B T

'incandescent lamps.

iTurn on- EMG, temperaturey optical isolators, computer, and ‘

printer.  Turn -off. flourescent light leaving on the . .~

;

gIdentify client on ticker tape (name,’ fte, session number, L
_ therapist.b . o S oo T

Adap?atlon period'j read therfollowing to’the'client-'

,¢This session will last approx1mately forty minuteso
" Please keep your eyes open during the entire session.’
. 'The session will consist of four phases.~ You will 'not
,Jreceive\any Jbiofeedback during the first three phases. .
. The. first phase is\an adaptation phase. - For the next .-
: ffive minutes Just sit in the. chair with: your' eyes open.

,'Start computer and begin timing five minutes.

After five minutes draw a line on the printout and says
B For the next two minutes I will be collecting baseline

data._ Please: continue to sit quietly: without talking
"' and continue w1th your eyes open. g
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b

(

'l-13.; After two mihutes draw a line on the printoui\and say.

For the next two minutes I would like you to
decrease your muscle tens1on » 4

14, After two minutes draw a line on.the‘printout'andAsayx-

This is the training phase. You will have three

- periods of. five minutes of practice, separated by

»two one-minuté rests. (Uncover the EMG needle guage) .
.. As you deErease the muscle tension in your head

. region the clicking in these headphones will slow

down. or the next five minutes I would like to

to. attedd to the ‘needle you can .seé here and to the |
i,clicking you-can hear, and practise decreasing your .-
« muscle tension.

'15;: Drawa line on the printout ‘and- begin timing five minutes."

716 After five minutes draw a line on the prlntout and sayx,‘

Pléase stop pract1s1ng now and Just take a break

After a one—minute break where you' can discuss performance,
draw. a\line on the printout and say. ‘

}m» Now please begin practising agaln for five minutes.

/ Follow w1th a-one= minute rest

"'Z Repeat W1th a third and final five—minute practise session. L

.

| 18; Conduct written summary procedure. At the end of - each sess1onf
-« discontinue ‘the blofeedback monitoring and give the follow1ng =

1nstruct10nsx.,

f_‘Please take a few minutes ‘ahd write down a description
of the strategies which- you employﬁd to relax and also
*1dent1fy any feelings or sensations. which appeared to be

passociated w1th the, slower clicking or the dropping of - -

. the needle. A new summary will be wrltten each session
" to help you solidify in your own minds what strategies g

- were in fact useful to you, and to inform us. as to the o

. .tactics used.

17



20.

»*DiSCuss'progress. At the end of each session show -
- each subject the EMG levels they achleved and compare

these to the twWo-minute EMG average value computed at
the end of the fifteen minutes of- relaxation during the

. pre—treatment session. ‘Point out that ideally they will
. be learning to become, more relaxed faster, and be able to
: maintain such relaxed levels longer. ‘ :

.Discuss home practice and medication.‘ Encourage subJects :

to continue home practice for thirty minutes each day and’
emphasize the importance of this component of the total

treatment package. Also ask sthat each -subject continue to -

carefully monitor their medication intake and to consult -
with their PhYSlcian 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,

Ty
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. relaxntion tosponso.

“further ;educi it. - This seéond stage is known qsithe *control*”

APPENDIX I

. ) £
emperature ining Rationale
@l :

The treltment sessions you are receiving are dessgn
to teach you how to prodice more efféctive physiological relaxation
at will, Your final goal :in treatment is to become able to
discriminate excessive stress in your body and be able to remove
such stress in order to prevent migraine headaches. 'Regular
and consistent frlctice at removing excessive stress will even-
tually develop into a life-style habit, When this occurs your
body will maintaina more relaxed level of arousal without conscious
effort.  It-may take somewhere between a couple of weeks to meveral
monthe to develop this automatic habit, depending upon the lmount
of relaxation practice you do and the -trength ot the stress
habit you now have,

In biofeedback trlining you will. lonrn t0 relax cf{eciehtly.
gulded 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 lesrn
how to produce greater levels of relaxation in less time and

. %0 maintain these levels for lohger periods., Even though the

biofeedback is only attachedto one of your hands ‘it is to your-
advantage to-learn how to hand’ warm as part of & total body

Bicfeedback guided relaxation takes pl c n three stages,
The first .stage is called the “awareness™ sthge where your brain :
is merely made aware of how temperlture changes correspond to o o8
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 - i

itage. LS

‘Pleace 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 sirive the more
tenge you will become. Instead of actively striving to warm-

‘your hands you must passively concentrate on the feedback signal

and 'nllow"the warming to_occgr. iIn other wotdu. "let it
happen”, . ’ (

The final stage of biofeedback guided relaxation awareness
and control is the "weaning” stage. Weaning involves practice

T at producing the relaxation response in the absence- of the biofeedback

signal. . Such practice.will begin once-you have learned the
relaxation reaponse. In this way you can learn an effective’

°

relaxation 8k1l]l which is not dependent upon biofeedback.

hany persons have asked what thlnking atrategiea they should
be using to {nduce hand warming as they passively concentrate, .
Other than pdvising such persons to avold unpleasant thoughts
or stress-related tuminatfzna there 1s no particular etrategy:
that everyone will find effective.. Some people use merital images
of relaxing settings such as laying on a warm beach, skiing down
s wountain 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. Xost people find some particular.
strategy useful at first but as the{ learn: to-relax efficiently,
letting go of tension becomes a skill they can utilize without

.sny conscious strategy. ~Ovéer the courge of the 4raining sessions,

1 would like you to use whatever strategies you feel comfortable

‘with to relax. But remember, the important thing is not to force . Y

any a{proach or to tri too hard, becauge effort is the. opposite
of relaxation. -Just let the: lpproach you choose flow, *ust

1magine it 48 already hlppening.

FINE PRINT
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11,

12,

Check tape in printer.

: Cdllect férms from client,

After five minutesfdraw a lineion‘the printbﬁt ahd says

APPENDIX § = o B

. TEMPERATURE TRAINING PROCEDURES AND INSTRUCTIONS

Take room temperature. If not 71 - 73 degrees Fahrenheit, reschedule. .
R . B . ¢ ) - N .

Mark,{réatment sessionﬂnﬁmber in progréss filéland on print—ggt.

Attach EMG*electﬁbdes and check for allowable impedence lévels.

(Less than 1.5 microvolts with scale set at X30; if not, re-do).

Attach temperature thermistor to thé>§almer surface of the
first phalange of the middle finger on the nondominant hand. L

Check to make sure client has read the rationale (temperaturé).

" Check to:ﬁake éhre.the biofeedback equipment is functional,

Explain temperature needlesguage and make sure other biofeedback
information (EMG) is not in view of client. o

“Turn on EMG, teMperature,-bptical.isolatbrsi computer,»and

printer.  Tumn .off.flourescent light leaving on the '
incandescent lamps. - : '

Identify client on ticker tape (name, date, session number, ;;
therapist). . S L - 2 -

Adaptation periods read the following to the client:

. Tnis session will last approximately forty minutes.
-Please keep your eyés}open during the entire session..
- The session yiil consist of four phases. You %ill not
.receive any feedback during.the first three phases.
The first phase is an adaptation phase, |\ For the next

\

five minutes just sit in. the chair with your eyes open. -

Start comﬁuter and begin timing’fiVé minutes. = , S

For the next twbvmiﬁﬁtes.i’will be collecting baseline
-, data, Plezse continué to sit quietly without talking
" and continue with your eyes-open. ” . o
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After two'minutes“dran a 1ine on - the printout and say:

For the next two minutes I would like you to
increase your skin temperature

After two minutes draw a line on the printout and sayz : //

This is the tralnlng phase. You will have three
preriods of five minutes of practice, separated by
two one-minute rests. (Uncover the: temperature
needle-guage).- As you increase the temperature
in your hands the rieedle you see here will indicate
that change and the tone you will hear through the
headphones will also change. If you are able to
change your skin temperature by two degrees, Jjust
- try and maintain that change for the duration of
the five'minute practice.. . o |

- If the subgect 1s presently below nlnety degrees, begin
"~ by warming and placing an arrow above the needle-guage to

indicate the direction that the client will be attempting
to move the needle. If the client is above ninety degrees,
begin by coollng, and placing the arrow 1n the appropr1ate

_dlrectlon..

Draw a llne on the prlntout and begln tlmlng flve manutes.

/'After flve minutes draw a llne on the printout and say:

Please stop,practising now and Just take a break

'After a one—minute break where you can dlSCUSs performance,

draw a llne on the printout and say:

Now please begin practlsing agaln for'five minutes. -

I’ ‘the subgect 1s below nlnety degrees, contlnue to have

the subject warm. If the subject is above nlnety degrees,
change direction of arrow. and have the subject cool for®the ?

'flve mlnutes.

Follow w1th a one—mlnute rest.

lRepeat with a thlrd and final five-minute practise ‘session. -

If thepsﬁBJect is below ninety degrees, “continie warming.

If the subJect has" been cooling, warm regardless of temperature..
Conduct written summary procedure. At the end of each session .
discontinue the blofeedback monitoring and give the follow1ng

'instructions:

. 'C;,/
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20.

Please take a few minutes and write down a description
of the strategies which you employed to relax and also
.1dentify any feelings or sensations which appeared to

be assoclated with the warming and cooling of your hands.

-~ A new summary will be written each session to

" help you solidlfy in your own mind what strategies

were in fact useful to you, and to inform us as to

the tactics ﬁsed

‘\ . .

Discuss progress. At the end of each session show
each subject the temperatures they achieved and compare
these to the temperature levels at verious times during
the adaptation phase and the no-feedback temperature
increasing phase. Point out that ideally they will be-
learning to become more relaxed faster, and will be able

to malntain such relaxed levels longer.

Discuss the importance of home practice, using fhe‘aﬁd;e‘

" .cassette tapes, and the daily monitoring of medicat:

intake. Emphasize the importance of daily relaxatlon as

. being a very important component of the total treatment

package.  Also ask that each subject. continue to carefully'
monitor ‘their medlcatlon intake and to consult with their
physician about any changes required in their prescriptlons.,

Inform -subjects that increased relaxation may alter the
" effects of their medication, migraine or otherwise. This
''is especially trie for subjects taking medlcation for

hyperten51on or dlabetes.
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APPENDIX K

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. P]qéé 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 o
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. ‘ o - , ‘ .

" As &ou practise relaxation noté 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

.. 07 ‘treatment.. ‘ ' ' -

L BIOTICTBAﬁD IT has a range of 20.0 F divided into two degree inter-
‘vals which are indicated. on the band by the printed numbers. The liqui L
crystal squares beside the nunbers Tight 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, 1™

“the table below. =~ . P R CoT R

4

- Lighted = Red-Tan - Orange  Yellow-Greenm B]Ue-Greén'fﬁB]uﬁi\]ﬁ
Degree - : S ‘ , PR

78 78 78.5 79 - 79.5 . ;
80 80 - - 80.5 8 81,5 .
82 . 8 B2.5 83 83.5 - :
84 .84 . 845 85 85.5
86 - 8 8.5 . 8 87.5
88 - 88 88.5 . 89 . 89.5
90 9 .  .60.5 91 91,5
92 92 92,5 - g3 93,5
94 9 . 94,5 95 ‘95,5

97.5!

9% 1. 9% %.5 97

-~ In taking a reading always read the highest - temperatu
- showing. - The purple color which may sometimes be vi
‘on some squares should always be ‘ignored. -

wy . ' P
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Should you need to contact me concernlng changevof

i'{fyouhin ?bbuth:mohths,.;;iz,.{

e

FNWe wish to thank each and every one of you for your

)

involvement and 3551stance in this pro;ect, we couldn t,

. {1

uhave done it without you It is our hope that thls has7'

‘-“

._'been a worthwhlle endeavour for you as well ';A°Z f; g

.r.‘f, SR l N . - :

7

\7

y:address or 51gn1f1cant changes in your headache ,j'”""

e

':3pattern (ot anything else related to this study for -
f;_that matter), please call me at 464 5470 (evenlngs)

'}or at the university until the end of August at f‘ hr?flh“;

°

V‘IVF ;

'?Again; thank youfvery'mueh',‘} ,VI:will.he:in;touch with"d
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| SEPTEMBER 15, 1981 - . .

,1nformat10n.~‘
e . L 1 A

te

T0 ALL PARTICiPANTs'OF-IHE-MIGRAINE;HEADAC:7 RPERIBACK STUDY: -

/.‘1’.)

Well hello there one and all!- Let me flrst of all thank

each one of you for your contlnued support and encouragement

as I carry on thls research for a few more months._ As partlal R

payment for yonr a551stance I an serlously conslderlng 1nv1t1ng

'each of you who- are able to malntaln contact with me to return .

for a "booster sess1on once Ivhave,recelved sufflclent,follow—up_'jf”'

t

o

//PleaSe find'enclosed: _1], an e velope for you to: return
PO T 1‘: Icomp eted record sheets,‘
V2].'four more: mqnths worth of
‘ ‘vyjreoﬁrdlng sheets, ’H o
31 a:_ ttle bit of 1nformation'ﬁ5'

',,ab ut what Marnle and Penny

fo[ d out as they completed ‘{f»w

. t eir Masters degrees.;

I cannot empha51ze enough how IMPORTANT thls follow—up L

156

>; data is: to the contlnulng evalua 1on of blofeedback and mlgralnevﬁv”i

-
e

1nformat10n 1n order to complete

headaches._ You see, I need thig
the work I have begun Wlthout thls follow-up, for me, the

1n1t1al flve—months of work wiyA have been in valn._‘I am: N

- now worklng full t1me (internlng) and am haV1ng to contlnue my

research 1n the evenlng and on’ weekends (v1ollns please) In P

other words, please attend to. thls today and continue to take those-

dally 10" seconds to f111 in the 1nformatlon., I really don 1 have
‘the time to call and remlnd ("bug") you but I w1ll be forced to» "
.,1f I don % receiVe your envelopes by October bj R {;f' ”f

_ Thank you all very much._fI often think of’you and wonder
how your pers1stence is paylng off Untll next tlme then (early
1982) S RE . R

g Scott Sellick, Psychologist Ea 7f/;;‘2 2‘14
Hard—worklng doctoral student <L7u .‘Ja e

LT el e T T L



'{ﬁpoorly (and we don

-'The latest.from Marnle and Penny 1s qulte encouraging o s e

here s hop&ng that Scott s results are Just

as exC1t1ng as We go along £

- Marnie looked spe01f1cally at headache act1v1ty (severlty
. > |
’and duratlon over: a. perlod of. tlme) and dlscovered that '

""lthe treatment package was effectlve for Just about o - 4“

.;everyone. Almost (but nd;qu1te) half of you. had slgnlflcant

>..reduct10n in headache act1v1ty and almost (but not qulte)

three-quaters of you had. 51gn1flcant or some 1mprovement

V the way Marnle looked at thlngs.

Penny looked at the notlon that some types of people would
‘ respond better to biofeedback than would: others.-jFor
r'example, she’ thought that peOple who are. more prone to _
ithlnk of themselves as belng 1n control of thelr 11V€S, L

would beneflt mo e from blofeedback than would people who :

: ‘fgenerally felt 11 they were tossed to and fro. She found"'~

‘-that both klnds of people were capabﬁe of belng equally

‘ competent at blofeedback That s klnd of: good news_.;;ﬁ, .
';flt means you don t ‘havé.to have a certaln 4§@§%onallty _
_ d‘ln order to master blofeedback technlques ;‘, erat least 'f.'n

rl,ﬁon the type of personallty tests she had you complete. o

'“fRemember those crazy des1gns ‘you had to flnd in amongst o

" the other llnes'P Well agaln, those ‘of you: who dld

know who you are) did Just as welr

Cat the blofeedback ralning as d1d those of you who dld
v"lTWell (and we donvt ; »
- LPenny was hoplng t be able to predlct who would be good v
at blofeedback and who would: not be able to catch on . ? fftyf:?
";vshe only found that
: ‘,:Penny, it that's

everyone: was equally capable. Sorr#

ol who. you are’ elther) so, while :?f. o
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jctually good news for migralne sufferers-ff--'~.-f
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January 1982

t-’

- To all participants of the migraine headache and biofeedback
,hprogram .‘; . S

LA . ‘ o SRR
fFirst of’ all let me again express my- great appreciation to T
- each one of:you who took the time to send ip. the last set
of data. and who have continued to fill in those. blessed

~ ' squares" each day. ‘This’ progect represents the success of my "g_ B

“sfdso 0 - doctoral program (my 1ife), and it looks like most of ‘you

: - .. have realized its™ importance to me. I ‘thank you vespecially_
. those ‘of 'you who have not been having such a good time with -

-‘your headaches recently.,-» NS o : D R

‘jPlease find enclosed an~envelope to use in returning your B
“ - completed forms.- If you've forgotten to'do. these charts
.6 . for a month or so, please go back and fill ‘them cuf in as

' ‘--accurate a: fashion as possible; in a- representative manner.“

_ “'Also, please fill in your address and phone numbers 50 1" 11
... have accurate information o veren I 11 be callinv everyone’
} *before the- middle of" Fobruary ' e .
' anhanks again, I 11 be talkiny to you soon.' Plea e feel free‘_
“to call ‘me’ in the mean- time at 46& 5N7O (evenings-—“, W, Th).: -

D

e f]ﬁf:f.:ffﬁ.'Vﬁhh‘a. g POOR COPY 5[‘:“°

COPIE. gz QUALITEE IﬁﬁERIEﬁﬁEf
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. May 19, 1982. - ./

Hello there one and all . . . .. . ... .glw SRR :‘ -~

?l\ E
e

o The day has flnally come when you receive a- letter that says -

~.last’ day for headache recordlng and I iorbld you to flll in - any

b that you w1ll not have to complete forms: forever. May 31 is the

more of " the 'blessed' forms (unless you, want’ to for your own

‘;1nformatlon) " So, as of June 1 NO MORE FORMS! SRR B

AT

'A“k?‘r] S ""l' SR

jAHowever, one last‘favour is requested I am in a very tlght

'_,pos1t10n rlght now wlth a very strict ﬁ’hedule 1f I want: to

\}fmake fall convocatlon.‘ I desperately need you to send thls

' '!prompt and help keep me motlvated)

flast 1nformat10n back. to: me" before June 8 (my blrthday), Lo that :

I can: get your data 1nto the computer and analyze 1t before the »

"mlddle of July : The whole Selllck famlly is countlng on you'
'(I thlnk I'Ve sa1d enough - I m not 1nterested in. maklng

;anyone feel gullty for belng slow, Just asklng that you be ': d{tj' : f";;*ii

s %

3I've enclosed an enVeIOpe WITH STAMP'_ If you don t have |

Q

.-*alllthe informatlon I need we can talk about 1t when I call

-.;,bI wlll be calllng between 7 and 10 (at nlght) durlng the flrst

¥

week of ﬂune CIf I don't get you, please call me at work

= (973 2392 Alberta Hospltal) or at. home (464 5470)

' aThank you

™

l VERY much +1 Wlll be forever grateful to each

'2? one of" you' I w111 be 1n touch .y; R . {1:”.',”u o g : ;5 f'”‘ e

% POOR COPY sl
: COPIE DE QUALITEE INFERIEURE

/' - N : ;Tu - };,A : »fv"‘§59:f'

@

S :

vﬁ,
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SETH

APFEﬁDiXM

Characteristlcs of Study Population i

" at End of ?reatment Phase

. e

- Percentage of-

\ ’ : Respondents——~ ,
Able to tell that a mlgralne is comlng “before :
.the headache actually begin (prodrome, aura)— ,“59,%
b Able to tell that a mlgralne is comlng through | C
v1sual changes or dlstortlons— " S _ o 43 %
,The head paln frequently ex1sts on one. 51de or et
. the head only— Sl AN e - 917
'The head paln usually ex1sts in the temporal o vrv.-'./"”'”f <
-reglons (eye 1evel at s1de of. head)-v : Lo j‘?Ol% ' '
‘The’ head-paln:usually sts»;n the forehead ‘ . o
. region between the eye@lows. and the hairliné—'va; ' %3“% '
The'head pain - usually hegins'ln the neck at the -
- base of: the head and then radjates towards the.
B temporal and forehead regiqnsb e 39 %
; L A AN B
.The headache occurs in manyﬂdlfferent reglons Tl
.of the head from time to tlme— e ' “30%
v The head pain usually oceurs in ‘the region at : ,;’ »
- the top of the head- RN R~ 2
Frequently the headaches are’ throbbing, '. S R
- pulsating headaches-w R . : 87 %
L E ' . L E
fThe headaches are usually characterized by
: 1pressure ‘on the head, the sensation of: whlch
- might be described as a tight band across e
 the forehead and‘around the head— ST 5%
The headaches usually occur only durlng menses— . H‘:€‘o9‘%v
.The headaches occur during menses and at many R
other times—_:-,f _ LT \ 78 %

1301
SR ‘the headaches—
R I T

7““"the headaches—

Nausea or vomitlng generally accompany

Sensit1v1ty to light generally acc&b an: g

x




) 15.
16.
o reacflons are experlenced—-
17.
18,
19!'
.20,

21,

22.

“23€
ES
25,
26

o,

29,
.
V?'fBi.
2.
-

. Tears and. nasal stufflness generally accompanies . S
- the headaches— D o ‘ L - '35 %

Sweaty feet - T 30%

,sha#&'ﬁéndé“k‘:;:

161

¢ “ta“

: a“ﬁ; > 1_’* .-.-;‘cohtihued'
. Percentage of
Respondents--

[

Jen81tivity to sound generally accompanles :
“he headaches—‘ RS , o : %6 %

N

PR AN

When exper1enc1ng ‘a stressful situatlon the follow1ng

Oily sk;ni- S f e E SRR 9-% E .

Flushed face . .. . 80% .

kFrequent néed to ﬁrinaﬂe . S o : 54”%11

Cold hands S G R : RO 615% '
Burplng L JE o -,‘“[‘ S f   0% ‘.q

Face feels-hot'f‘ ER e fa‘ fv S 87 %

SO S I O R
iTight stomach muscles U I R e - 69°%:

Sweaty hands .. R 1 e f*  1 “""  . 70 %'_‘ 
Ga51ness 7 . B - | L -
kg stonscn o oaE) |
Shallow, rapid, breathing_" - i’_” L »';7' 46 % BTy l"

Cold feet L g

Palpttation g o oma -
Short breath .-~ ~.. . oo S L M7

[E




®

APPENDIX N

| ANALYSIS OF VARIANGE SOURCE TABLES
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. Summary of Analysis of Variance for Four Treatment Groups

1§3"

"

Across Five Repeated Measures

~ Headache Days -

~ Source’ of
Variation

ss .

af W .F P

_Between Subjects
" YA' Main Effects

Subjects Within Gps

ek
340,58
2871,00

M 65,25

3, 1113.&0 L 073

Within Subjects”
"B' Main Effects
LY | X'B'qInteraétlon

“"B' X Bubj Within Gps

1262,60 :

,,413,89;

;? 27;361'
830,75

192 5

Lo103.47.° 21,92 0:001.

12 228 048 - 0,923

. -

@

B in,

B Gl



i

Summary of- Analysis of‘variangé for Four Treatment Groups 

’

¥
p
P

Across Five. Repeated Measures

‘ Heada.o'h“e ) Hoﬁré

'B' X Subj Within Gps.180888.69

176 1027.78

Source of . ' SS ar  MS F_ O P
. Variation . : ' \
Befweeh Subjects ‘695§18;25",b? 5 ,\_ - )
" 'A' Main Effects . 85646,560 3 28548,55 2.04  0.122,
Subjects Within Gps  616376.56 4l 14008.56 y
. \ J
 Within Subjects 253645,00 192 -
'B* Main Effects  67140.06 U4 16785,02 16.33  0.001
YA X B' Interaction ~ -8155.39 . 12  679.62 ' 0.66 - 0.787
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Summary of Analysis ofﬁVariance for Four Treatment Groups

-

Across Five Repeated Measures

Headache Index . : o

¥
/

. - ' . e [ -
Source of 88 ar  KS F- / P
Varliation S . S
Between Subjects 16479,57 - L7 / :

 'A' Main Effects pspop6 3 8392 LM 0.17h
Subjects Within Gps  14802.66 44 . ‘33642 A "
Within Subjects 6327.40 192

'B' Main Effects ssh.sh b 18,6 h.32 0.002

L YA X'B'AInferaction‘ v”118.36 ‘12 | 9.86 0.31 .~ 0.988

_ *B' X Subj Within Gps 5648.07- 32,09
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Summary of Analysis of Variance for Two Responsivity Groups

Across Five Repeated Measurés 3

. Headache Day_s

Ss o ar

Source of- P
Variation . o
»Be'ti*een Subjects CU3216.08 47 |

'A' Mailn Effects . 11.05 .1 11,05 0,16 - 0.692
Subjects Within Gps - 3204.99  46°  69.67 - |

Within Subjects - 1262.00 192

"B' Main Effects 403.36° 4 100,84 21,87 0,001
A X B! Interaction 10.16 b | 2.5 0.55  0.699 k
*BY X Subj Within Gps 848.48 184 = 4,61 | |

J

!
I
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.
Summary of Analysis of Variance for Two Responsivity .Grbt-lps
‘Across Five Répeaﬁed Measures
Headache Hours

Source of ‘8§ ar MS F P |
Variation. ‘ D g
Between Subjects 695918.25 L7

_'A' Main Effects 11787.75° 1 11787.75  0.79 0.378
Subjects Within Gps 63413064 46 1487240

‘Within Subjects '253645.00 192 | R
'B' Main Effects 64908.04 4 16227.01 1599 - 0,001
'k X B' Interaction  2038.50 4 . 509.62  0.50 | 0.73%
'B' X Subj Within Gps 186699.62 184 1014,67




Summary of Analysis of Variance for Two Responsi

Across Five.Reﬁeated Measures

B 168\‘

’*n'B' X’Subj Withln Gps

30 98

& - )
Headache Index
Source of ss . df S F P
Variation _ '
i Lk) .
Between Subjects 3 } 16479.57 Sy
'A' Maln Eff‘ects 56. 55 1 56,55  0.16 . 0.692
“Subjects’ w1th1n Gps 1h23.00 46 357.82 |
\\ieiﬁ'm‘b s'ub'J‘e,éts 6327 b 192
B nain“Effects /569,061 b k2,26 b5 0.001"
"A X B! ‘Interaction 58 41 L{'” ‘ 1l+ 60 " 0.47 0.757
5699 %6 184 - |

4



’./ o ’ L L " ) "O'l‘ : . “ E . . 3
Summary of Ana1y51s of Variance for Two Treatment Groups '

s - —

Across Flve Repeated Measures v

‘Headache ,.Day_s o

R ‘varimat-ic’,nf}; R A e B 2L R e

L ’_v‘-r_“-‘Betwee"n Subjects | 3216 0447 ' { AN .
| ‘__‘-.A. nam Effects : 0. .08 SOl P “ o, 082 éﬁz001 oo v

i

/ & Sume“s w“’hin GPS ?32115,-96.'7' b6 ~l6g. 91 jf,;' L

;'f'.'.',;witk{fn”subj‘écts' o -‘1-262’.00*'_;.[192*7_ ERR LR
i 1:"B':Maln Bffects b2 . b 00, 68 -\ 2'1,'.[6.7?-:? L o0.001 0

e x B "Interactlon 362 b ?«»o 90 o‘zof'f R SR

‘.'B' x Subj Within Gps ,;.85_5.o__3';;__'-f_~;.184 £ 65

:'Le "'.; , .
v B "l‘



”«;;'B' Maln gffecusg~

/
/

Summary of Ana1y51s of Varlance for Two Treatment Groups

Across Flve Repeated Measures

Hpadache Hours |

A

b'-_Variationfm~

8§ oar

'"VtBetﬁéen’SuﬁjeCts»f'*
,;*'A° Main Effects
FfSubjects Within éps

9389 QZ 1

“}686528 62 46

‘_1695918 25 u?,"”“l .

938942

}_14924 54\

70;63ff5

0432

a

”w1th1n Subjects

'es1A~x-B' Interaction

;253646;00_192_. ‘~-

3;?'3' x Subj w1th1n Gps B

195% 6o f@rf)

186787 31 184

488 15

,1015 15

L nf16211 50 vﬂs 97

O 48

'f; o 001,;

"o 750 ;;“

170
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"A" Main Ef‘fects

'B' Main Effects ':’ -"5‘61.'9.0' ,4 ll» 140"47. 4,52 - 0.
g@ B' Interaction 38 ai Lo 9 53 70,31 e,
_"B' X Subj within Gps 5720 25-"‘1‘84 e 31 09'., L

d

=

»

QLR

Ry

Summary of Analy31s of Varlance for Two Treatment Groups'

Across Flve Repeated Measures

:O.'. R “, :-:v S ﬂ': Headache Index

o Source or - L QSS o df : ns PR F -
‘_"’Variation e el T T e

o Betw‘e"eh'SubJects V‘*i CITem9.57 by |
192,74 1 «192‘;’%4 0. 54
: "Subjects wumn Gps | 1628682 b6 . 35406

- Within Subjects ; 632740 192

Qo



K ,Summary'of Ahél&Sis of'Variapce‘fdr Two CrOups* .
Across Five Repeated Méasures I ',f ,

S fHeadaéhe‘Days.j’

Source of . ) SR 'vf'SS ,?¢" ar WS . P ,
Variation T T TS RN R SRRt

: Between Subjects g‘:" 1*“r

: Li ’ﬁv1; 3825 /2& 1i

Subjects Within Gps :;’;\; s 62‘5&/

'-'A' Main Effects

0,025

th

| 7 et 103 92f_}2é;66 - 0.001"
'A:X B Inféi”dtidﬁ [,
b ,

1, 681",'uu- S 67ff“ .80 . 527
’“'B' X Subj Wikhin Gps 843975'i&ﬁ7f' 4,59

A ) e

',-flcrouﬁ‘l. EMG recOVerers/EMG tralning‘ “v
_f”~>‘ Qf ST recoverers/ST tralnlngi"v

Group 2. EMG reCOVerers/ST tralning;-}f
S 8T recovererstMl trainlng

w172 .

¢



Summary of. Ana1y51s of Variance for Two Groups*

Across Flve Repeated Measures '

a4

Hesdachs Hours,_’ .

oy

B

,Source‘of

o ss

'w F

'{%Betwéen~sﬁbdeé€sh‘
Al Mgin Effects jf]

e s

:f'SubJects Within Gps

‘ ‘5695918 25 u? o
52583%99 1. 52583 59
B 61933@ 25 46’ 13%5. 5~““

.'\:g 3‘76' S :

’.w1th1n Subjects
‘-'B' Maln Effects

"ﬁ-x B Interaction

. 253646 oo 192 '
67361 38
3555 8l y

E B X Subj Within Gps 1851831u+184

' '@y A

LL 16840 34
888 96

1006.43-

f1&7i'
0.88

g

7 0.001

iz

—=

% Gr“(')up -1 ':"

ST ':;”ST ‘recoverers/ST,
" Group.2:
L8 recoverers/EMG

Ve
S

‘;’//‘

‘EMG recoverers/EMG

EMG recoverers/S{

fralﬁlng.
tralning
tralnlng
tralning_‘

" o - . E ) e

173.7
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Summa.ry of Ana1y51s‘of Vama.nce for Two Groups* i

4 Across F1ve Repeated Measures

' Headegche Index

Source of -

Varlation oy D

. Between Subjects

'A' Main Effects . | 1359 30. Chak | o.ou8

| DRRERRER ) 1 SRR
gpjects Within Gps — 15120.28 46 328.70

 Within Subjects ' 6327.40 192 7
o 'B'(Main EffGCtS/ 56525 b 1#52 . .0.002.

- 'A X B' Interaction : 5 88 b ( . ‘01.05 coL 00996 0

vB‘ X Subj Within Gps 5752 48 .._}84

¥ Group 1: EMG recoverers/EMG training
e ‘“ recoverers/ST training.

’J-"'.\szoiﬁp 2: " EMG recoverers/ST ‘traﬁihing TN R
e : ST recoverers/EMG train’ing, ‘ o

Uv‘a' ' I ., R L



Su’rrim&ry 'of ‘Analysis of Variance for Tiwo Groups--Criterion Grouping

Across Five Repe@fbed Measures

j Headache' Days

. Source of e L SS ~oar
© Variation L S

j . "Q" > .
A ‘x»'n*w

* ‘Between Subjects 3216.06 - 47
Al Main Effects ) _57.@76 1

~ Subjects Within Gps . 3158.29 46

Withip Subjects  1262.00 192
YB' Main Effects 296,69 L
A X B "Interaction I,39-78 Lk

By X'S"ubj wi‘tﬁm Gps 818.86 184

L
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Summary of Analysis of Vqriance*for‘Two Groups——Q;itérion:GroupingA
Across Five'ﬁepeéted Measures

L o Headache Hours

sourceof . -  8s  af MS = F. P
Variation . 2o R oL _

‘Between Subjects © . 695918.25 47 |
'AY Main Erfects - 13530.66 1 13530.66 .0.91 0.3
Subjects Within Gps ~ 682387.25 46 14834.50 o

 Within Subjects - 253645.00 192 ‘
'B' Main Effects - 50%47.32 4 12736.83 12,80 = 0.000
X B' Interaction 5711.56 1427.87 | 1.4 - 0.224

'B' X Subj Within Gps 183026.88 18 994,71

Lo . . i s

i

Ly -
. L7
.
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Summary of Analysié of Varianée for Two Groups——Criterion Grouping
| * Across Five Repeated Measures ..

Headache Index

TR B
gz b T

T : . L g i RS 4

. i-sburce’'of - ¢ Tss.  ar  MS F . P
' Variation = o o -

Between 'Subié‘;@i;@ 16479.57° - 47
'A' Maln Effects  88.40 1 88.40  0.25 _0.621
‘._'Subjects Within Gps 16391.17 . 46 ' '356.33. '

!

Within Subjects 632740 192 |

*B' Main Effects S 379.67 - L ;.94.92 , .3.15 -FQ_,ovl-s |
~JA'X B | ‘Ihterraction_ 207,54 R b 5188 4 1,72 '- 0.147

'B' X Subj Within Gps 5550.80 184 30.17 . |




“?';: Summaxry of Andiysi_s of Variance for ﬁeaned, N ot-Weaned Gré_ups
| * Across Five Repeated‘Méasur‘es
Héadache Days ‘

L .
Séurce of Ss dr MS F P
| Ve\\r‘ia t,i onv :
Bef\yween Subject; ' 3216.04 bl+7
'A'\M;;m Effects B AR 1 _72.'71; .06 0.308
‘Subjects w'lthih‘Gpé,‘ 3143,34 ng 68;33 -

Wit}hin- Subjects-{ 1262.00 192 o

'BY Main Effects  bsh13. 4 113.53  29.06 ° 0,001
A X lé'v'In.te'ract’;Lon 86.7.7',‘ L 21,69 5,17 -~ 0,001
*B* X Subj w’ithih'dps' 771,87 184 4,20 ‘
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N
Summary of Analysis of Variance for Weaned, Not-Weaned Groups.
. '\Acro'ss FiVe'\Repéa.ted Measures
Headache Hours | o i
Source;of ‘ B$S . ‘ar ¥ F P
Variation e .
" Between Subjects ’ v ;695918.25 'LW‘ o ‘
'A' Main Effects . 18819.07 1 18819.07 ' 0,26
Subjects Within Gps v 677099.19 46 14719.55 L
Within Subjects 253645.00 192
'B' Maln Effects C71931.12 b 17982.78° 19.19 © 0.001

'A X B' Interaction . 1633.82 . 4 4085.96 ‘4.363 0,002
'B' X Subj Within Gps 172394.36 184 936,93 | |




Summary of Analysis of Variance for Weaned, Not-Weaned Groups

Across Five Repeated Measures

Headache Index

Source of

Ms

Ss ar F P
.Variation
Between Subjects - 16479.57 L7
'AY Malr'x‘Effe'cts | 75931 1 759.31 2.22 0.143
"SubjectS'Within Gps' ij%&hZ? L6 34107 .
Within Subjects 6327.40 192 |
. 'B' Main Effects 729.90 4 . 18247 6.52 0,000
‘A X B! Ihtqraction‘ 6o§.17 L 152,29 5.4% 0.000.
- 3 o T % .
'B' X Subj Within Gps 5149,15 184k - 27.98
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