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ABSTRACT

| ,
) | SPECIFICITY OF BIOFEEDBACK
|

. IN THE TREATMENT OF HEADACHE ! \ .

|7 o .‘ R

Carol A.E. Solyon, Ph.D. . ' e v
Concordia University, 1980 . '

The main hypothesis of this study was that tension headache

I

subjects would benefit mo;t from %?P(G _biofeedback while migraine

headache subjects would benefit most.from temperature biofeedback.

[N .oa

A hypnotic induction technique which served as a control for the

assumed relaxation and home practice aspects of the biofeedbac&

. programmes was expected to lead to. a lesser degree of improvemént,

& ! 4
while a waiting list group was expected to show no change.

'

. 9
Patients diagnpsgd-as suffering from either tension or migraine

headache were randomly assigned such that there were ten temsion and
~, .
v

ten migraine headache subjects in each (E M G or témperaturé) biofeedback

group, and five tension and five\migraine headache subjects in the

- &
-,.

hypnotic induction and waiting list ggggp%, respectively. Thus,: there

i 9
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- between the groups on other outcome measures of headache.

was a total of sixty subjects. A baseline period of four weeks was

.followed by five weeks of treatment, twice weekly sessions for feedback .

and once weekly for hypnotic 1nductio;, and eight weeks of follow-up.
The bivfeedback procedures employed (electrode placement, at home practice,
etc.) were based on prototypes which'have been widely administered *
in the‘treatmenc of\he:;%che, except thag autogenic instructions were
not part of the temp;;gture fgedback training programme. The hypnotic
induction programme had been used in the treatment of chronic pain,
including headache, and in studies with only headache subjects.

Response to treatment was independent of type of headache. In the
E M G group, regardless of headache types, 6§Z of - the group reported
greater than:502 1my¥ovement in headache ind;x (frequency x intensity
x duration / week). Ig the temperature biofeeéback group, 88% reported
greater than 507 improvement; a signiﬁicantly greater proportion of the

'

group than in the E M G bilofeedback group (p<.03). In the hypnotic
indugtion group, BOi reported greater tham 50% reduction in headache index;
the proportion 1mproved‘did not diffef significantly from either'E M G ‘or .
temperature biofeedback gr&ups. By contrast, only 20% of those on the“
waiting list reported the same degree of improvement; significantly less
than any treatment group (p<.003). Frequency of headache attacks was
reduced in both E M G and temperature biofeedback and iﬁ‘éhe hypnotic
inductiou group éignificantly more than in the waiting 1list control (p<f 1),
In;ensity of headaohe decreased significan;ly in all groups, including the

waiting control (P~<~OO7).Theré‘vereno statistically significanﬁ\Q}fferences
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During the feedback and transfer of trainiﬂg phases of the treatment

sessions, E M G levels decreased significantly~gter time for both E M G

)

sgroups (Migraine - EMG and Tension - EMG) and the hypnotic induction

groups (p=.007; p=.003, respectively). The differences between the groups
were statistically significant during\transfer of training sessions with
the hybnotic induction group showing larger decreases than eifher,E MG
group.., The increases in skin temperature during feedback were maintained
through the transfer of training phase but none wére statistically
s%gnificaﬂt. EM G levels or skin t?mﬁegature readings did not change
significantly from baseline to posttreatment assessments. E M G févels
decreased by 12.5 pv in Migraine - EMG, 3 pv in Tension -.EMG, 2.8 pv

in Hypnotic Induction and 2.7 pv in Waiting List groups. The méan

differential‘temperatureyincréased by O.IUFUin ﬁigraine —'temperatgre,
. ) v, .

I,59F in Tensioq - temperatgré; 0.5°F in Hypnotic Induction and 0.9QF

in waiting list groups. Changes in E M G or skin temperature did ggt

correlate siggificanfly.with changeslzn any o;tcome measures. -

The hyﬁothesis of speqi%}city of effect of each biofeedback tgéhnique
in the treaﬁggnt of headache was not supported. Both E M G and ‘
temper;ture biofeedback led to a reduction of headache éomplaint in both »
tension andimigraine headache patients. Equally effective,-and at lesser
cost, was the hypnotic induction procedure. fhe effective ingredients

of all techniques appear to be Lhe'dévelopment of a coping skill and

the practice*of its application beyond the confines of the labératory.
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Interest in headache as a disorder amenable to psychologic
) v

intervention has increased markedly during‘the past decade." Major

factors in this growth of interest have been developments in

biofeedback technology and theory (Budzynski & SCOYVI; 1969, 1973;

- PR

Sargent, Green & Walters, 1972,+1973) and in behaviour therapy (Hitche{{ﬁj
& Mitchell, 1971) coupled with a recogn%Fion that headache 1s not golely

o a “physical" phenomenon (Bakal, 1975) agd'is frequently not responsive

to physical interventions, the most common being 5 variety of medicag}on.

Classification of Headache

\

Finrt & St R it S IR DL W 0 %

Headache can be symptomatic of a variety of disorders and has

therefore been classified intc a number of categories (American Medical

B

Association, l96§\ Dalessio, 1972) té aid in the selection of effective

therapy. For thoge headaches which are symptomatic of organic.disorgers,'

37 VT A

such as systemic disease, space-occupying lesions (e.g. brain tumour) and

head trauma, the therapy is directed at the underlying disorder #id falls

within the expertise of the nedtologist oraphysician. Although they )
constitute about 10Z of Qeadache;(Frigdman; Note 2), it behooves -any ‘
therapist to rulé out|these types of headaches before initiating non- -
medical treatment.

The remaining 90X of headache complaints fall into three categories,

n?

namely (1) Qascular headache of migraine type, (2) muscle contraction

headache and (3) combined headaches. . »

Ft

§
Vascular Headache of Migraine Type. Is characterized by recurrent’
“ . » ’ .
attacks varying in intensity, frequency and duration. The headache 'is

comnon1§ unilateral in onset, often associated with énorexia, nausea and

’




vo‘miting, a)md often preceded by or associated with sensory, motor and
‘ IN

mood disturbances. The pain is de%cribed as throbbing, pounding or
LN
pulsating. The migraine attack 1is a t:wo-st_agé syndrome: intra-cranial

arterial constriction thought to produce the various prodromal signs is’

/

followed by arterial dilatation which produces the ’paiﬁ. Varieties of"
iR 8

these headaches include: “ ' B ‘

a) Classic migraine, which has sharply defined, transiw 'and

other sensory and mofor prodromes and is almpst always unilateral in
.o b

¢

distribution;

N

b) Common migraine, where a s¢riking procfrome .1s absent, is often

bilateral in onset and frequently related to envitonmentai, occupational,
. & ‘9

or menstrual variables and therefore is often Yalled atypilcal migraine
cor sick headache; s
:) ' Cluster headache, which is predomix}antly unllateral and usually

agsociated with flushing, sweating, rhinorrhea and increased lacrimation,

occurs in short-lasting attacks of. close-packed groups separated by

. ’ °

long~ remisq).ons 3 and ‘ - .

d) Hemtplegic migraine and ophthalmoplegic migraine, characterized b§
: ‘ ) ]
sensory and motor phenomena which persist during and after the headache.

.

Muscle Contraction Headache is described as an ache or sensation

» '

of tightness, pressure or constriction, about the head, It varies in
intensity, frequency and duration, is sometimes long lasting and commonly
' t . F '

suboccipital. It mhy be asgsociated with th'e sustained contraction of

fgéntalis, occipitalis or temporalis muscle, usually as part of the

individual's reaction during stress. The headache thus produced is (then

I -

o
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14 .
referred to.as tension, psychogenic or nervous headache. -

b
.

Coqbined Headache: Vascular and Muscle Contraction Headaches are

* combinations of vascular sheadaches of the migraine type and muscle

cohfraction headache, prominently co-existing in,one attack. They are

often referred to as "mixed" headache (Adler & Aaler, 1976 ; Diamond &

.

1

Franklin, Note 1).

“

= Because of their popularity among patients and in the litetaturle,

the terms migraine headachegfor classic and common migrain)e. and tension

‘headache will he used throughout this presentatilon.‘"

Some of these headaches seem not t:o’lbe symptomatic of organic

( 'ﬂ%sorder but instead appear to be of functional, origin (Horton,19%3 ).

rd

Patients with such headaches often’ do not derive benefits from medical

adjunct to medical treatment.
Headache-specific psychologic interventions have been recently
evelop&ng but are as yet inadequately cestéd. Most outcome ‘studies R
have‘presented data on a particular' tréétmeni: of a particular type of
headache
headache

studies.

& Adler, 19]0{ Budzynski, Stoyvd, Adler & Mullaney, 1973; Haynes,,K Griffin,

\

Mooney -& Parise, 1975; Hutchings & Reinking, 1976)'is recommended for

nsion headache; training in hand-warming with temperature bioﬁeedback

fSargent, Green & Walters, 1972) is proposed for migraine headaches;

u

D RSP UGN
>

s aed e o



. v
- ~

and a combination of these treatments is suggested wixere there is a *,
. . (
"mixed" headache (Medina, Diamond & Franklin, 1976; Diamond & Franklin,

.

Note 1). This separation of ixea'd?che types by modality of bilofeedback
tre'atment‘ parallels the phamc&therapy ;proach which administers
ergotamine derivatives for migraine and‘é combinafion of analgesic and
minor tranquillizer / sedative agents for tension heada;:he. l The bagis
for :reamegxt selection derives‘ from the ph.ysiopathology of headache
as either a vascular or skeletal muscle disorder.

Development of Biofeedback . for .tulbe Treatment of Headache

-

If the headache {s a consequehce of muscular contractions, then
. N 1 :
traimdng the headache sufferer to reduce or eliminate muscle tension

should reduce or elimin;te ‘his headache. Acting upon this logical
analysis, Budzynski and S‘T:oyv; (l§70) treated five subjects suffering
from tension (i.e. mscle contraction) headache with E.M G fron.t:alis
biofe:edback. Within 3.- 4 weeks thé pa;:ients demonstrated a decrease
:Ln‘both E M G levels (from 5.7 ];w to 3.5 pv) and headache intensity
(f‘rom .80 to .27 headache intensity was Fated on a zero to 5 point

t .
scale every waking hour and a mean hourly average for each week was

e calculated ). Two of the five patients were headache-free. Continuing

with a controlled study iﬂvolving eighteen subjects, six in each of
three conditions - E M G feedback, false feedback and nd treatment but
.weekly contact - Budzynski , Stoyva, Adler and Mullamey ( 1973 )

rebor‘ted again that E M G frontalis feedback training decreased E M G

'




'
. ‘ ! |
;. sova— s s RN e A - v e I ‘ 9 Ry B
-, A
. R oy .

9 ~ B | "
accivity levels significantly more than did pseudo-feedback (p<.05) =«

2

and reduced headache intensity si ificantly more than the attention

IS
.
T o R R 6 S e e | 2

placebo and pseudo-feedback control procedures {(p<.001).

The biofeedback mo‘dality suggésted for m;f.gra‘i;xe~ (vascular)
headaches was arrived at serendi'pitous,ly. During studies of
physic:logical Eunctioning in migraine headaqhe patients, 'Sargent,Green
and Waltérs (1972) noted that increased blood flow, as indicated

"

by a 10°F increase in skin temperature of the hand, coinmcided with

termination of the pa.tiem:'s migraine headache. The possibilify of a

connection between the increase in hand temperature and reduction of
headache served as an inducement ¥p two migraine sufferers to volunteer

omprised visual feedback

PN AU
- "
~o

-

for training in hand-warming. The t

of skin temperature changes and the use of autogenic techniques ("my
hand is warm and heavy") to assist in hand-varming. .In c;n; subjegc, ‘ ,
miéraine was eliminated and‘in the other, markedly teduced‘. Subsequently, ;;
seventy-five other headache sufferers were trained in han'd/-,-warming‘ % .

(Sargent et al., 1972, 1973; Sargent, Waltem & Green, 1973). Based on *

a global clinical judgement of ome investigator and assessment of graphic
records by the ogher two investigators, the authors reported a 74%

:meJrovement rate for the migraine ﬁat:ients. These enthusiastic reports '+ —
led to widesprea‘i‘l use. of the technique and a'host of similar studies -

(Cf. Adler & Adler, 1976; Andreychuk & Skriver, 1975; Begaley, 19763

Bild, 1976; Blanchard, Theobald, Williamson, Silver & Brown, 1978;

Friar & Beatty, 1976; Graham, 1974, 1975; Johnson & Turin, 1975;Kewman, . .
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1978 and many others).

ne o E g

DeQelopment of Biofeedback
| Arising from basie research.with animals in the early sixties
(Miller, 1969)., biofeedback has. developed into a treatment procedure
for a variety of human psychological and ﬁﬁysiologice} disorders
(behavioural medifine). The term biofeedback refers to the closed

loop formed when information regarding hiological functioniné is P

electronically monitored and fed back to the subject. Heany rate, for

exambleq is monitored on an oscilloscope and the actiyity displayed

~N

to,the individual on.a T.V. screen or informetion about frontalis E M G
activity is provided via a tone thet varies in pitch in proportion to
the amount of musgle aEtivity. Regardless of the response being
measurxed, the biofeedback training procedure is based on operant
conditioning and includes the following eompbnents:

1)) Contieuous measurement of some physidlogical.function; ‘ .
2) Provision of a signal which can ee deeected and understood by Eﬁg é
subject; ' ‘ ' to.

j) Immediate feedback to the subject of‘changes in that function;

4) An ability to vary the sensitivity of the feedback signal in order l 'E/

to shape the response in the desired direction (Tarler-Benlolo, 1978)

feedback itself or, more specifically, success in achieving a goal.‘

S .
E 2o
i

In 4individuals with ewbehavioural or psychological disorder, reinforcemene

may be improvement in the disorder and the expectation of the improvement

The reinforcement for change in behaviour is considered to be the _Q;
7
’T.
]
K3
g

may act as an incentive to continue the training.
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In a review.of clinical applications of-bidfeesback Blanchard and

‘Young (1974) concluded that "only in the area of electromyogram\feedback

J

for musqle retraining, eliminagion of subvocal speech while reading and
elimination of tension headache does the evidence support strong
conclusions on the clinical efficacy of biofeedback training (p. 573) "
Findings in otheb clinical areas, including temperature feedback of
migraine headaches, were thought by.the authors to be based on too

litele controlied data to allow for any conclusions. However, lacking
effective treatment, other clinicians have pursued the hope that ‘ ( .
biofeedback will prove beneficial in alleviating psychophysiological*s

disorders.

JETY

Physiologic Responses of Normals to Biofeedbagk T;ainggg ‘ .
The idea of applying biofeedback techniques to clinical problems '
assumed an ability, at least in normal subjects, to acquire control over
physiologic functioning. Unfortunately, controlled studies on healthy
subjects are aecumulating slowly and with contradictory findings. Most '
disappdinting is the inability of Miller and his co-workers (Miller, 197§)
to replicate their earlier findings‘that-autonOmic functioning could be
operantly conditiobed. These animal studies had spurred the initial

biofeedback applications. In‘;he‘human laboratory, some studies .have

3 -

found biofeedback training sube}ior to other techniques in the ‘acqusition
of physiological conxrol but other studies'repo;t negative findings.

With regard to the biofeedback modalibies used for the treatmext
of headaches (i.e. E MG and skin temperature) healthy subjects were

B

igle to acquire learned control over E M G frontalis activity

EWSEI NS

FWE e L L




\ ’
(Budzynski & S;oyva, 1969; Coursey, 1975; Mehearg & Eﬁchéttgshoté 5)
and skin temperature ofithe hanéﬂ& Keefe, 1975; Keefe & Gardner,1979;
Roberts, Kewman & McDonald, 1973; Roberts, Schuler, Bacon, Zimmermann
& Patterson, 1975; Sheridan, Boehm, Ward & Justesem, 1976; Surwitt,
Shapiro & Feld, 1976; Mcbonqgh & McGinnis, Note 4; Taub & Emurian,

!

Note 9, 10). It was, in fact, Budzynski and Stoyva's work with EM G

v

(1969) in normals that led to their work on the use of E M G biofeedback

v

for tension headaches (Budzynski, Stoyva & Adler,’i3]3). o -

Budzynski and Stoyva (1969) reported that frontalis E M G biofeedﬁack
5

i

produced lower levels of muscle action potential in fifteen normal L
subjects than did simply telling subjects to relax or giving them
irrelevant feedback. The same ;esearchers (Budzynkb} & Stoyya, 1973).
later showed that providing masseter E M G feedb;ck also resulted in
significantly greaterldecreases in masseter muscle.activity than did o
a steady tone; irrelevant feedback or non-feedback control procedure.

In a similar study, Kinsman O'Banion, Robinson and Staudenmayer (1975)

»

demonstrated that subjects'who received auditory E M G biofeedback
décreased their frontalis muscle tension more than subiects who received
no feedback or only post-trial verbal,feedback_of frontalis musgle
relaxation. Several other studies kCoursey, 1975; Haynes, Mosley &
‘McGowan, 1975; Reinking & Kohl, 1975) also showed bioféedback proce&ures
to be more effective than ?elaxation procedures in reducing E M G. ‘
levels. By contrast, Mohr (1976) and Staples and Coursey (1975) found the
two types of procedures to be gqually effective in reducing frontali;

muscle activity. In all of these studies involving normal subjects,

initial E M G levels tended to be low, making it difficult to achieve

b
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further reductiom.
» Like the 11;1!:131 E M G levels, skin temperature in normal | _ ) |
\ . gubjects 1s already close to optiima , leaving little margin for change
\ so that the magnitude of teinperat:ure". change is small 1..n'all studies,

In' many studies with healthy subjects, the effects of temperature

feedback training are comfounded by the use of autogenic training " %

o —

;.\\ (McDonagh & McGinnis, Note 4), l’\,ypnotic suggestion (Roberts, Kewman &

. . %Donald, 1973) and thermal imagery (Taub & Emurian, Note 10).

f/-'

\ In other studies, however, healthy subjects provided only with feedback

«

and response-speclfic instructions, were able to produce temperature

\ . differences between hand and forehead (Keefe, 1975), between the two

\ _hands (Lynch, Hama, Kohn & Miller ,Note 3;Roberts, Schuler, Bacon,
Zin;mermann & Patterson, 1975) and to establish control over absolute
temperature changes (Sheridan et al., 1976). Keefe (1975) found that
s&pjects could learn to produce mean decreases in differential finger
tem\(era'ture of 1.5°F and increases of 1.99F; absolute finger temperature
decr\é\ased 1.29F *and increased 1.7°F. Keefe and Gardner (1979) reported

‘g 'fingeﬂ temperature decreases of 2.9°F and increases of 2.5%F.

Physioi’bgic Responses of Patients to Biofeedback Training

SLpC R S S

\
Although the magnitude of both temperature and E M G change is
small* in n\rmal subjects it must be born in mind that healthy subjects

begin trainixng with relatively normal values of these parameters.

’

Following thg\ law of {nitial values (Wilder, 1956, 1962, 1967), changes

- - from this normal baseline should be miniml. Patient p/ogglacions,
. r"‘(
\ \

\
\ ~
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- - . )
by contraa;t;, typically Mve extrem; levels of these physiological
paramete;:s and therefore, might reasomably be expected to respond -
more readily to bioféedback training. | . ) ‘ '
Patients with tension headachgs have demonstrated reduced E M @ ~ p

activity ’levels after E M G training (Budzynski & Stoyva, 1970, 1973;
Cox, Freundlich & Meyer, 1975; Hutchings & Reinking, 1976). Relaxation
\ training, however, led to equivalent éiecteaaes in EM G levels (Cox et
al., 1975). Control of finger temperature by migraine patients given
¢ temperat:‘ure feedback has been reported by Mitch, McGrady and Iannone
R (1975) and Turin and Johnaom -(1976) but neither study included non-
‘ * feedback prolgrammes. ' Mullinix, Norton, Hack and Fishm;n (1978) found *

> that patients receiving true biofeedback obtained significantly’

- -,
i VT R e TP

i greater mean temperature increase than those patients receiving altered

feedback signals (irrelevant feedback).

Headathe Respone to Biofeedback

e Gl i At o e w

A summary of studies on biofeedback treatment of headache is

attempted in Table 1. There is little uniformity Iin outcome measures, -

treatment techniques, concurrent instructions, rating of clinical ' :
improvement, etc. Many are anecdotal reports. When g comparism; of i
' treatments 1is carried out (Cox et al., 1975; Haynes et al., 1975;
Hutchings & Reinking, 1976) E M G training is effective in reducing
heac'i-ache complaint but usually no;: better than a relaxation procedure.
There 1is o comparison stx;dy of temperature and E M G in.treating

either headache type.
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Relationship between Cﬁaggéﬁin Physiologic Response and Change in

) Headache

3

. _ £
That reduction in tension or migraine headache symptoms during and
i \ N N
after biofeedback is a direct result of learmed control over myographic
4 N .
‘or cardiovascular activ}ty remains equivocal. The correlation between

; change in E M G activity levels and change in tension headaches ranges

from a high of +.90 (Budzynski et al., 1973) toa:low of .42 (Cox et al.,

1975). Budzynski et al. (1973) reported a negativercorrelation of .05
for the pseudofeedback group.' In an ABAB type design’ Wickramasekera
(1972) déyqnstrated proporti;nél decreases in headache intensi
EM é levels during contingent E M G feedBack but hon-contingent
feedback training which ﬁreceded the contingent feedback. Cox et al,
(1975) , concluded that reduction in E M G levels accounted for only bﬁz
vof the variance of treatment effect and proposed that successful treatment :
o depends not only upon learning E M G control but also upon incre;sed
felaxation throlighout the patient's daily aétivities, early recognition (
. of headache onset and adequate early applicatiom of. relaxation skills
in sfressful situations.
Not only is the relationship between change in E M G devels and x
« change in headache unclear but the relat;opship of high E M G frontalis
levels to temsion headache (Sainsbury & Gibson, 1954), an assumption
basic—to the use of E M G biofeedback treatment qf tension ﬁeadache4 has "
-become suspect. Elevated fromtalis E M G activity is not found in all .

tension headache suﬂaects (Haynes et al., 1975).. Those reporting frequent

tension headaches had a significantly higher E M G level than those
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yeporting few or no tension headaches. Ha&nés et al.(1975), however,
also found’suﬁjects with frequent headaches who had iow E'M G levels.
S;milarly,‘Epétein and Abel (1§77) noted a discordance between E M G |
activity and mean headache lzvelgdin five of six tension "headache
subj;cts, an%, in the one subject where there was concordance, relatively
large changes in E M G during baseline, feedback.and self-control phases
were accompanied by relatively small Ehanges ln self-reported headache..
Equally discégcerting‘was the finding that although all but one subject
demon§trated control of E M G during the feedback phase, no subject
showed ény self-control of-E M G activity in thé absence of feedback. -
To complicate matters further, the subject who demonstrated no control ’ ‘
of EM G, even during feedback, was among‘those whose headache improved.
Epste&h’and Abel (1977)‘aiso pointed out that their successful gubjects
showed a baseline frontalis E M G level of pelow 20 pv thus negaging

the idea that feedback is effective fof‘pafients because of their extreme

initial EM G levels. It may be effective because "healthier" or less

2 -

deviant behaviour is yet plastic and therefore stlll amenable to change.

In a group of tension and mixed tension-migraine subjeéis (also with
low EM G igvels), Phi;lips (1977) found that biofeedback benefitted
ﬁoth the tension and‘mixed‘headachg patients but the latter subjects
proved to be poorertcandidates for E'M G biofeedfack. beéiiiéfﬁiiﬁéf’f:
initial levels of .E M G frontalis activity, the mixed headache’suﬁjec‘ts
were less able to use the 'training to reduce muscle tenmsion aﬁd~the

correlation between muscle tension reduction during feedback and
. 4
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reduction in headache activity was significantly lower for this

-

s i

group (negative, in fact). Pure temsion headache was substantially
reduced in those subjects who were ablé to lower muscle tension level
during the volﬁntary control phase but the reductions became siénificant
only during the follow-gp period 'six weeks later. Phillips also
reports that the correlation of muscle tension le;;l and headache
intensity was high only for pure tension cases (Phillips, l977,p.}26).
éhe exact nature of the relationship between biofeedback training
and headache is 'as unclear in the treatment of migraine as it is in the
treatment of tension headache. Of the th£ee subjects whom Turin and
Joﬁ;son (1976) first trained in hand temperature cooling, two showed .
no change in migraine while the third reported a voréening of her
headache. When these and four.other subjects were trained to increase
finger temperature, all subjects could do sooand allseven reported
reduced headache activity. Turin and Johnson (1976); therefore, ' !

. concluded that the effect was directly attributable to hand-wérmingﬂaad
o
not to "placebo" factors which were similar for both conditions.

) Mullinix et al. (1978), however, concluded that heddache improvement

peoy

e e

was due to placebo factors. Despite a significantly greater increase
in skin temperature for the true feedback than for the pseudofeedback
group, both groups showed similar improvement in headache. The authors

suggested that patfent expectation and suggestibility were important

factors. . - .

T ‘gﬂﬁ%:_:._gm, Rhw DMTed,  w




23,

rr
P

'
4
-«

Assumptions Underlying the Use of Biofeedback in the Treatment of

Headache

The theoretic:al relatitndhip between increasing hand temperature
and reduction of migraine headaches is less obvious than that between
reducing muscle tension and reduction of tension headaches. Sargent T

——

e‘t al. (1973) ‘asaumed that tixe migraines are ameli:‘rat.ed because s
"Patients are learning to turn off excessive sympathetic outflow

(p.419)." Migraine symptoms, "part of a stress-related‘ syndrome

(Sargent et al.1973, p.418)" develop first in response to vasoconstriction

of certain intra.tranial arteries which probablx produce the prodromata
a::i/second, to vzvl'sodilatat:‘ion and 'distention‘ of cranial arteries, ‘ )

primarily branches of the external carotid which cause the pain

(Schumacher & Wolff, 1941; Wolff, 1963). The attack on vascular

e S 5w

dysfunction in the head by increasing hand temperature is linked with
general relaxation of symg\\a/@fﬁc outjflow which leads to migraine

relfef. Relaxation.of sympathetic activity can be achieved by hand-

-

ot i asben e 2

warming but hand-wérming occurs in a “condition of relaxed detachment

S

v

‘(Slargen‘t: et al., 1973, p.419)." Béudewyns (1976) found that finger
temperature decreased under stress conditions and increased under

relaxation conditions. ' ~ '

If E MG frontalis biofeedback leads to conditions of relaxation,

R G B [T TR Tl i

perhaps E M G feedback would have the same effect on migraines as does -
temperature biofeedback. Since E M G frontalis levels have been feported

to be considerably higher fn nigraine subjects than iﬁ tension headache

[¥he
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subjects (Bakal & Kaganov, 1977; Phillips, 1978; Pozniak-Patewicz,
1976) E M G biofeedback may be more effective than temperaﬁurepg
biofeedback. Bakal and Kaganov (1977) report E M G ;iofeedback,
unfortunately preceded by training fp deeP muscle relaxation, equally
effective in reducing migraine or tension headache. |
Wickramaseékera (19735 reporting on the suecessful use of temperature
bioéeedba&k in the treatment of migraines, referred to his prior lack
of success in treating Fhe same two subjects with E M G feedback.
Similarly,Epstein and Abel (1977) comment upon the lack of effectiveness
of E MVG feedback'for migraine headache in a subject whose tension
headaches had been considerably reduced with this feedback modality.
Hand-warming as a possible treatment for tehsion bgadaches, haA;
been given even less consideration than EM G forlmigréines. If, however,
hand-warming is related to relaxation gpd'rela¥ation is the critical
component of effective EM G féedback for tension headache: then”
temperature feedback”fo; hand—warming‘may be equally effective in

reliéving ‘Tension headache. On the. other hand, if training in hand-

u

- ‘warming leads to a decrease in blood flow ih the head, tension headaches

could benefit since there is increased blood flow in the affected Y

¥

mﬁscles during tension headache (Onel, Friedman/& Grossman, 1961).

IN

The Role of Relaxation in the Treafment of Headache

A feature common to many non-pharmacologic treatments of headache
seems to be training in relaxation. Sargent et al.(1972), Tarler-Benlolo
(1978), Warner and Lance (1975), Tasto and Hinkle (1973), Schultze and

Luthe (1969), Hay and Madders (1971) are among several authors

*
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reporting successful reduction in headachebfollowing tr.:aining in 5
relaxation. Transcendental meditation and yoga, which ;:an be. o f
construedﬁ as programmes of relaxation training, have also been used

' ag treatments for headaches (Benson, Malvea & Graham, 1973). F “ .
On the other hand, Mitcheéll & Mitchell (1971), in 'a well controlled 0
experiment, reported relaxation tfaining to be ineffective for migrainee. ‘

» If, ho;zeveF, relaxation training was used in’ combination,with systematic - !

«

desensitization and assertiveness training, migraines were reduced.
Besides its use in reducing E M G levels of specific muscles as in . . L
tension headache, E M G biofeedback has been used as a general relaxation °

procedure (Raskin, Johnson & Ronsdestvedt, 1973; /Tarler'-Benlolo,1978).

S

The thrust .of much of the recent headache research therefore has been to

LT 2PN

compare E M G frontalis biofee.dbacﬁ with other types of relaxation
traininé such as Jaco-brson's progressive relaxation , Schultz and Luthe's
s (1969) ailtogenic training or a combination of bipfeedba;:k and relaxation
techniques. Of three comparative studies , two ‘(Cox et al., 1975; Haynes
et al., 1975) found’E M G biofeedback and relaxation equally superior to

control conditions; the third (Hutchings & Reinking, 1976) found E M G

L

_superior to relaxation and not enhanced by the addition of relaxatidp

\

although relaxation also led to reductfons in headache complaitit.In the

Cox et al. (1975) and Hutchings and Reinking (1976) studies, patients

f
H
)
4
1
:

X

were asked,' as in the Budzynski et al. study (1973), to~p£'actice relaxation
" at home. It is not clear how muchithis home practice in relaxation accounts

l for the results attributed to E M G blofeedback.

a

Haynes et al.(1975) .
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patient that he take an active role in reducing his headache symptoms.

» ’

=

' did not assign relaxation practice at home but simply advised subjects

‘to use the techniques that they were learning either to pi'event or

-
s el

terminate the headache. ' -

» (e
» e

In many of the temperature :fefeaﬁack studies (e.g.‘ Sargent et al.,

- .

1973) both autogenic Eféining' and use of a temperature trainer were

assigned for home practice. The request to practice at home my be an .

impOrtant“aspedt of all the programmes since it does suggest to the

Cox et al. (1975) attribute equal importance t:q this and f_act:ors such
as recognizing headache dfSet and then applying his relaxation skills’
as well as to reductions in E M G frontalis for achieving goo;i results,
These suggestions fall in nicely w,ith current views of pain as a
multifaceted phenomenon - physiological, coffitive and ‘behav'i'oural -
the functional yr‘elationship‘ of which is crucial to treai:ment management.
Melzack and Perry (1975) emphasize the importance of "all the contributions

v

of (their) trainifxg procedures in combination in producing e;ubstantial
pain reli:ef (p.467)." Hence, the pequirement to utilize lab-learmed .
skills at home or whenever a headaIe strikes suggests to the individual
that he is being provided with the meams #o control headache. The 1level
of perceived pain has been shown to dim}nish with a sense of control

over pain (Melzack, Weisz & Sprague, 1963).The more effective the skill,
however, mhg more likely tliat the patient will use it., Thus, it is '
extrémely important to determine which technique is best for him. No

unequivocal evidence supports change in'E M G levels or s‘kin temperature o

as the factor responsible for haadaéhe reduction. Tt}ere is presently .no
» ' .

>
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evidence for specificity of biofeedback effect. The present stuciy

!‘.

was initiated to determine: 1) If E M G biofeedback is specific

for tension headache, 2) ' .If "s‘kin temperature biofeedback is specific
for migraine headache, and 3) If both biofeedback. procedures for
the appropriate headache type a~re better than a non-specific
relaxation pr’ocedurt;,.

In "The Practicing Physician's Approach to Headache", Diamond and
Dalesio (1978, p.138) recommend biofeedback temperature training for
"classical" migraine, a combination of temperature training and E M G
feedback _foi‘yrf‘-’ﬁical migrain: and mixed headache, and § M G
training for tension headache. Despite the face validity of this treatment
plan, -the evidence that these are effective techniques, is scarce.

Th;re are confounding‘variables in many of the ;'eported studies.‘ That
it is the biofeedback tr.aining and not a number of othe‘r "placebo"
" factors which .i.s responsible for the improvement is not clear, nor
has it been adequately demonstrated that the biofeedback technique
which seems effective for ‘a particular type of headache (i.e.EM G
feedback for tension headache) would not be beneficial for other headache
(i.e. EM G for migraines ). (;ombi‘r‘\ing biofeedback with another
) technique, such as autogenic trgining and relaxation, may or may‘no;:“
enhance the outcome with that technique (Tarler-Benlolo, 1978), and'if
biofeedback or the combination treatment {s not better than relaxation .

alone,‘ thea the prolonged and expensive use of biofeedback is unwarranted.

If the relaxation compo;xent is the important aspect of either

1 \\
53 ek
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treatment approach.tilen the biogeedback techniques should be cod:pared
with reiaxation alone. Thus, both miéraine and tension headache
_ patients were assigned to a hypnotic induction programme adapted from
Melzack arixdf Perry (1975) and Perry and Melzack (Note 5). ' Melzack and
Perry (1975) had found that this procedure trought about considerable 4
" reduction inochronic pein, including headache. Though slightly less
i effe:;tive than a combination programme of alpha-bicfeedback and hypnosis,
the hypnotic induction alone was more effective than alpha feedback
alone\', reducing chronic pain by more than a third in 50% of the patients
(Melzack & Perry, 1975). In studies with only headache patients, i
Andreychuk and Skriver (1975) and Anderson, Basker and Dalton (1975)
‘ found a similatr hypnotic procedure to be beneficial.
The present study on the effec't of EM G and 'tedlperatete biofeedback
on migraine and tension headache was undertaken to ;ns;ver‘ these
' - questions about treatment specificity. EMG biofeedback the usual |
treatment modality for tension headache .was administered to subjects ‘
 with tension headache, and to subjects with migraines. Other migraine
’ and tension headache sufferers were trained in hand-warming with

“

temperature biofeedback. :
g A -g&gp of patients.awaiting treatment at a later date served as
a control for the effects of monitoring and naturally occurring headache

variability. These patients were assessed before and after an equivalent

time period. Thus, there are six groups of headgche patients: ’

. " , e

N
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" 1) Tension headgéhe- subjects trained in E M G biofeedback (Tension -

<

E MG)

-

2) Mig'raine headache subjects trained in hénd-warming with skin  °
ten-p,erature bi,ofe(;_dback (Migraine - temperature) “ “ ’

3) Tension headache subjects trained in hand—wanilitig (Tension -
temperature) - . . ‘ \ -
4)4 Miéraine headache subjects trained in E M G _biofeedback

-

w.(Migraine -EMG) ,

5) Tenéion and migraine headache suhjléct:s treated with hypnotic
+ ‘
induction / relaxation training (Hypnotic induction) .
6) Tension and mi‘graine‘ﬁeadache subjects maintained on a waiting
"1ist:‘ (W:ait:ing list) ‘ ‘ | } )
4 Both Tension-E M G and Migraine - temperature groups were expected. i e
to show signifficantl}' more improvement in headachc;_ than all other
¥roups and to chlemonstrate‘\physioalogical control which correlates with
change in h&dﬁ;che. This expectation derived from the hypothesis that
the effectiveness of e'ach feedback} modalilt)" is specific only to the
appropriate headache type. ‘ Iension—temperature, Migraine- EM G and
Hypnotic induction groups were expected to show greater improvement

,in headache than the Waiting list group but were not expected to differ

from each other.

. Subjects - , oD ‘ -

“

- Family physicians, neurologists, other medical practitioners in-‘the

» 3

"
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same hospital (st. M;fy's Hospitgl, Montreal) were informed of a l

, treatment study being undertaken\and w;re asked to refer patients
guffering from either tensfon or migraine headache. These-p#tiqpts
and others who had learmed of the programme indirectly (e.g. friends‘
?f patients) were screened, including E E G testin, by a physician
to exclude those subjects Qith org;nic“pathology or clinically
tt?ortant psychiatric diéorders. The same physician verified the -

" diagnosis of migraine ‘or tension headache.. A migraine headache patiegt
had to present with a minimum of of two hé;daches per month and. two of

the;following criteria: 1) Periodic, unilateral thfobbing headache,

2) Nausea and vomiting, and irritability, and 3) Temporary visual or

. other C.N.S. disturbances preceding the attack. The tension headache

patient had to present with: 1) bilateral headaches, described as

a dull ache or as a feeling of pressure, and 2) ﬁn abgence of vomiting.

Family history, personality type, physiological parameters, and A

~

i N K3 '
psychometrdc test data, although collected, were not used as selection

» .

criteria. The assumption that these data discriminate between tension
- 5

and migraine Peqdache patients has been shown to be invalid (Phillips,

.1978; Waters, 1974; Waters & O'Connor,1971; Ziegler, Hassanien &

'

Hassanien, 1972). . s

Tension headﬁéhe subjects were randomly assigned to EM Gﬁfeedback
training, temperature feedback training, hypnotic induction training or

waiting list groups. Migraine headache subjects were r&ndqﬁly assigned

I\ - Yy
- . [N
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. ' Table 2 / ‘
\ Distribution of Subjects
. ‘ \ Headache Type ' ‘
~ Group - Tension . Migraine
| . EMG biofeedback’ 10 | 10
v -  Temperature biofeedback 10 10
A . ~* . Hypnotic Induction s 5 '5
: ' n“
Waiting List ~ “ 5 ‘5
™~
. b .‘) ’
]
w0 ) ’
, i
\ ’
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* Source tables for analyéis of variance are given in Appeﬁdix C,

Tables 1 through 6.

LI

-

i R
\
N \ ~
'Table 3
Group Mean Scores
on Pretreatment Assessment Items .
? N
v
’
Treatment groups &
Item M - EMG |M'~ temp|T - EMG| T-temp HYP | WL | ANOVA *
n 10 R 10 10 10 | 10
Age ‘,36.4 45,2 30.8 | 25.4 28.7]1 33.81 p<€.01
Sex M :F - 129 1:9 #f. 2:8 3:7 4:5( " 2:8
Educ. yrs. 12.7 12.4 13.6 14.0 ~ 14,5 12.6
Age of omset . 19.5 22.1 22.1 15,1 17.6| 17.7
Zung 3.8 42.5 45.9 37.0 33.6} 44,6
IPAT sten 5.6 7.4 8.2 6.1 6.4 7.21 .01°
MPI ~ N 13.6 22.1 28.4 | 23.2 33,5 28.7 | .02
MPI - E 25.3 <20.0 22.4 27.7 27.0f 27.3,| .05
cr 19.6 22.7 29.9 | 17.7 | 22.0{ 28.0 .
NI
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to the same groups providing a total of four treatments, each with an

"33,

e‘cllual number of migraine and‘:tension headache subjects. The si}:ty
patients were distributed as outlined in Table 2.

- The rationale for the smaller sample size in the hypnotic induction g
‘'waiting list gro;.xp was an ethical one. Since both groups would be
~i‘e&ving less than a total treatment packaée it w‘\u deemed advisable

to limit the éroup size, | ,

sffiean age of the patient s'amp e was 13,4 years. ~Only thirteen of

the subjects were male, providin for"a preponderance of females in all”

groups. Mean,age; ‘sex distributi;m and charapteristics of the’'subjects

‘deemed relevant in previously published repor s{ (e.g. Délesio’, 1970)

are ”given_ in Table 3. The Bsychomepric tests 'were, admini&ered with

a vi;aweto delineating progr'?c;sti'c indicators as well as to describ‘ing

the characteristdcs of"the population. The Zung Depression Scale

(Zung, 1965) is a self-administered, valid measure of depression which
+ . correlates well with other more elaborate deprgssion scales such as '
the Hamilton (1960) ;nd Beck (1961) Depression Scales. The I P AT
Anxiety Scaie (C.at:tell, 1957) measures primarilya trait anxiety. Both .
depression and anxiety are freq‘uent findings in chronic palq states and
may also occur in patients with headaches. - Their presence couid be
assumed to be a barrier to patient co-—operation and to successful outcome
of treatment, Thé Maudsley Personality Inventory ( M P I ~ Eysenck,

1959) assesses neuroticism and extroversion, variables which may also

i
dffect treatment outcome. Cornell Medical Index (C I) as a measure of
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éeglerai heurot}c behaviour may prove to be valuable as prognostic
indicator.

Three of the original subjecté in this si:udy dfopped out and
were replaced by other individuals., Two of thé three dropouts we;.:e5
males, aééd 51 (Tension-temperature) and 69 (Tension-E M G), suff{ering ,
from ‘ter;sion headache. ﬁoth dropped out during the baseline period
on the grounds that they were unable to comply with two Qessions a week
of therapy. The third dropgut was a 42-yea;:—old female also sufferi:;
fr\om tension headaches (Tehsiqn-temperature) . Shel dropped out’ afé:er
four. sessions of temPerature biofeedback. Up. to this point, she had
falled to return the treatment headache da'ta.‘( Furthermore, during t:he
sess}Lon she was unable to increase hand te;np;rature and her resulting
frustration led her to quit. |
Apgarat\us - L

EM G biofeedback was provid:d by a Bio~Feédback Technology,Inc.
Feedback Myogra{)h, BFT—401, which displayed change’g in the ele‘ctrical
potential of muscles in the f'orm of a needle deflection on‘ a meter.
A Time Period Integrator, B F "r‘ 215, used in ¢onjunction with the

R ’
myograph, measured average level of tension in microvolts. Readings

of a 60 second pgriod of integration taken every thre'g minutes yielded
a quant;itative measure for sub’sequent analysis.

Training in hand-warming was achieved through the use of a Bio-
Feedback Technology, Inc. Feedback Thermageter, B F ‘T 301. The meter

displayed the t:empefature differential between two sites in degrees

Fahrenheit, each division representing one tenth of a degree‘. A digital




dial allowed the instrument to be calibrated in such a manner that
in this differpntial mode, before attaching the thermistors to the .

subject, a zero baséline on the meter was read in the digital dial

as an arbitrary 50 Fahrenheit. T
o . -
Procedure
4

Bdsgline. After medical screening ‘and ver%fication of headache
type, subjects were randomly assigned to treatment groups. During the
. . * \
first baseline session,-a history of the subje;t’s headaches apd the
first of two 15 minute baseline reéordings of frontalis E M G and
finger temperature were taken. All subjects were informed of the ‘<\\
purpose and thé procedure for collecting baseline measures of
héadache and physiological activity before starting therapy. Standar&izgd
record sheets (Appendix A), nmoting occurrence, intensity and duration
of headache as well as precipitatiﬂ§<fﬁctors and coping Aechanisms used
to deal with headache, were given to the patients with instructions .
to maintain these dailly reports over the next four week period.

During the first interview, Qubjécta were also apprised of the
different techniqqfs that have proven to be effective in‘eliminating o
headaches, and subject!s consent to pr&ceeﬂ’with the programme.wgs
obtained. They were given pefmission to continue ;aking their usual
mediéacions for headache f;lief but were asked to mote the type and -
dosage taken on the headache report form.

é;etreatment. At the end of the four wee; baseline periéd,va sgcoﬂd.
"baseline recording. of E M G ﬁ;onthlis and akin'temperature was Faken and

r

treatment initiated. Waiting list patients were told that no treatment

0 -
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time was currently ax;ailable and we'j"; asked to continue record-keeping
for Another five weeks when treatmert would begin. All subjects were
reéuired to maintain the daily headache 'reports throughout the treatment
(five weeks) and follow-up periods (eight weeks).

- Subjects in the blofeedback training groups were asked to come
twiée weekly. As part of the treatment packag‘e » which included reduced
contgc;‘t wil‘:h the therapist but availability of taped instructions for
home use,‘ hy,pn‘otic induction subjects came once weekly for the next
five weeks, Posttreatment issessments were carrled out in week five,

" Thus, biofeedback subjects had' eight tfaining sessions, hypnotic

induction subjects had four.

Assessment and treatment seSsions were carried out with the subject

-

reclining comfortably in a lounge chair,

33 st eban

Treatment. For E M G recording, surface electrodes were positioned

over frontalis muscles, accoiding to th7 diagram taken from B‘avis (1952)

s
in Figure 1.‘ N Q

During both EM G and temperature biofeedback training, feedback was

provided to the subject via needle deflection on a meter. The su'bjects‘ ) °

. were told that on the E M G feedback device, needle deflection to the

AR 0 B i A A RN xRt e

left or zero end of t* meter signalled a reduction in muscle activity,

.

while,defllectiog to the right signallea:l an increase in musciefenaioﬂ.

A demonstration of this reiationship was achieved by having the patient

-wrinkle his or her forehead and then smooth it out. Th‘e';subjects were
. told- 'Eh?t other individuals had learned to c:ntrol headache by learning

to rn:‘:c muscle activity and that they could. learn to do the same. They

)
were Instructed to use whatever means they could to move the needle to
1

'

v ey "
s

S o




‘headaches can be aborted by hand~warming and that they could learn to

38.

the left which would mean a reduction in their frontalis muscle
.- ~
tension. The subjects were also asked to practice daily at home the

. o
BT e et b iAot S et a0

technique they used during the treatment sessions.‘ After two weeks

of treatment, it was suggested that they use this technique to abort ’

L2

or prevent a headache before resorting to their usual medicationm.

For skin temperature recording,:two thermistors, one attached to Y
: ] -

. 4 . . .
the volar surface of the right index finger and the Gther to the left .
. ” D

temple, provided a -measure of the differential temperature between .
head and hand. A' reading of 50 (mid-point zero on the meter) indicated
that the two temperatures were equal., During t‘rainir;g, the subjects
watched needle deflection, with the deflection to the right .c;f the mid- %
point denoting dn increase in finger ten&\érature relative to the hegd,

»

a deflection to the left, a decrease in finger temperature relative to

the head. Subjects in the temperature feedback groups were told that

e B s o i 1 ST

warm theirnhands by means of the feedback monitor, the needle of which
deflects to the right when they are successful., I:ike the E M G feedback
subjects, they were given no autogenic training or any other specific .
instructions but simply told to try to raise the temperature reading on

the meter- using any technique other than physical procedures’ such as
rubbing the.skin. As in thé E M G feedback groups, temperature feedback
subjects were .asked to ,\u’actice daily at home whatever ‘techniqu'e worked

for them in the lab and ,after two weeks of training,to use this technique
to aboz.;t: a headache before resorting Eo their usual medication,

" The hypnotic induction group was given the same explanation about

the role of tension in headache as we.r.e the E M G feedback patients.
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'fhey were told that '~by following the instructions given on the cassette
(Appendix B) with which they were provided, they could learn to reduce

tension and thus control t:heii‘ headaches. _ The training obegan with

o

relaxation techniques focusing on individual muscle groups and controlled

breathing. Then followed Hartland's "ego strengthening technique"

(Hartland, 1971), suggestin} that the patient will feel stroﬁger, healthier,

more alert, less tense, more self-confident, etc. and that he then would
be able to reduce his own awareness of headache’and thereby lessen the
pain. The programme that was used by Melzack and Perry (1975) was.

modified” for headache sufferers. The modification followed the procedure

of Anderson et al. (1975) who employed Hartland's suggest:‘tve therapy (1965)

and ego strengthening suggestions (1971) and found the hypnotherapy

significantly better than stemetil prophylaxis in reducing migraines.

During theraﬁy sessgions, WSiological parameters yere monitored to assess’

the hypnotic induction patient's ability to relax.. The only feedback
provided was a verbal report that they were doing well,

Like the subjects in the other treatment groups, hypnotic induction

patients were told to practice these exercises at home. Unlike the other

N .

patients,.however, they were able to listen to the same instructions at

-
-

home as in the lab. ) /\

-

During each treatment session, subjects were seated }omfortably in
: . 4

a: reclining chair. Following a short discussion lasting 10 miviutes
regardiﬁg the past week's headache report, subjects were attaci;ed to the
appropriate apparatus and asked to relax quietly. A session baseline '

reading, taken over 6 minutes, was recorded. Feedback was then provided

to the bit;feedback subject who was asl;ed to control needle deflection

a

39.
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in the required direction. This "feedback" phase lasted 12 minutes
and was followed by "a transfer of training" phase.of 9 minutes during

o

which the subjects were asked to continue either lowering muscle

tension or warming their hand as they had done when provided with

feedback.

The hypnotic induction subjects were told that the apparatusyould
give the experimenter an idea of_ how well they were able to comply with
the instructions on the cassette. Following'a 6 minute baseline phase,
the hypnotic induction tape was plafed. ' The E M G and/or temperature
readings were made as for biof;aedback subjects, broken into equivalent
time periods, Tape termination coincided with the last (transfer of '
training) phase of re;:ording. .

Throughout the'treatment period, all subjects were g.sked to maintain
the daily reports of treadacl;e activity. They were asked to record date‘
and time of each héadache, any precipitar;ing factors, duration in hours,
and the intensity of pain on a 1 to 5 point gcale (where 1 indicated
a slight headache and 5, an incapacitating orne)‘ . The subjects were also
asked :0 to record what action they took to reliere the headache, to note

the name and dose of any medication and to assess the outcome of such
treatments ona 1 to 5 péint scale (where 1 indicated recovery and 5, no
change) . ) ' ’ .

Data Analys;.s .

’

The data were analyzed in three ways for each of the’'eight groups:

~

1) changes in amount’ of headache, 2) changes in physiological parameters,

and 3) relationship between changes in headache and changes in E M G ’
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. o .
or hand temperature. The” statistical methods used included analysis of

covariance in which the influence of the covariate is removed by a

simple linear regressfon method thus adjusting for the effects of group

baseline values; analysis of variance; t-tests; and Chi Square tests.

-

Headache was measured five ways - frequency, intensity, durationm,
amount of medication used and headache index (frequency x intensity x

duration). The headache index was d’eviged' A8 a means of measuring over-.

all headache change so that the patient who repofts half as many head-

- aches of the same duration and intensity can be compared with the

patient who reports no chanée in frequency of headache but has less

severe, shérter lasting headaches. A similar headache index was used by

Andreychuk and Skriver (1975). They multiplied "number of fhours .duration

by the severity of the headache rated on a 5-‘p'oint scale, summiug\tt)xese
figures each week, and computing the average weekly rating . . .(p.174)."
Other 1nvest£1ga:ors, beginning with Budzynski et al (1970) and%.ncluding
Cox et al (1975), Bakal and Kaganov (1977) and Blaﬁchard et al (1978)
have usged an hourJ:y average heédache activity s;:ore. lcbx et al (1975)
give a fc;rmula: "H.D- (I:D)/24 where headache intepsity (1), as indicated.
on a 5-point scale, is multiplied by the’hours of headache durétidn (D);
these products being summed fo‘r each dgy and divided by 24, yielding an

hourly veighted average of headache activity (p.893)." Phillips (1977)

modified this by using number of waking hours rather tham 24 as the i

denominator.

In 1980, Blanchard et al refer to the headache index as " a

preferred measure since it tends to combine intensity, durationm and

A
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" frequency and is thus probably the most sensitive measure of change//

.o (pa614)." . , -

!
/

An analysis of covariance was performed on all headache /
measures using'the mean baseline value (collécted‘oyer‘a foun,ﬁéék'

.

period) as the covariate. The sources of variance.in these analyses
. . . /

[0

consisted of two between-subjects variables - treatment (4 levels) and

type of headache (2 levels) - and one within-subjects vafiéb}e - ‘time

» /
.

(6 levels; weeks 1 through 5 and follow-up). .

Changes in E M G and skin temperature from baseline tb feedback '

phase of each séssion and from baseline'to transfer phase of each session

were analyzed separately using analysis of variance with repeated’
measures., Sources of’ variance.consisted of two between-subjects

. L) - .
variables - tteatment (4 levels) and type of headache ('2 levels) - and

one within-subjects variable - time’ ( 4 -levels: weeks 1, 2, 3 and 4). An

analysis of variance of change in/E M G and temperature from baseline

/ .
. P
to post-treatment .(week 5) was j}so carried out.

To determine the rela;idnéhip between change in E M G and change.

<t

in h:gﬁache, five one-way aﬁalyses of covariance were carried out - .

one for each of the measures of headache, using change in EM G (post-

reatment - baseline score) as the covariate. The only source of

fvarianéé was type of headache. The relationship between change in hand

temperature and'chahge in headache was assessed by perfdrming the

1l

" same five analyses of covariance, using change in ﬁhnd temperature

’1!.

. ‘// . . v . o
(QOa;treaﬁmenc score - baseline séore) as the covariate.

v

. ¢ * -
] . I ‘ ~ N
. . . . '
[ [ N ’ v
e . - 4 .
A .
.
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! o Results : ’ !

<

Treatment groups, both biofeedback and hypnosis, showed equivalent -
teductions in headache variables. Both were superior to the waiting
list control. Physiological*conttol in trained subjects Wss not

demonstrated nor was there a significanﬁ relationship between change

—

in physiological parameters and chénge in headache. There was a trend

. for change in E M G to be positively associated with change in

s

°

duration of headache. ‘

Table 4 presents the adjusted mean group scores and Figure 2 plots
changes in §requency,‘intensity, duration of headache, amount of
ﬁedication taken and héadache index‘from pre—assessmsnt shrough foliow—up
for all groups. An analysis of covariance, using %aseline measures of ‘

the headache variable, thereby reducing baseline variance, was applied

co the data. Testing the adjusted covariate removed contaminating fsctors.

and was, therefore, a better test than to ‘measure the cgtrelation of the ©
¢

" covariate with the dependent variable. This test also gives more reliable

results, Raw data for all headache varisblqs are given in Appendix C, '

xﬁhiablas 7-11. Source tables for the adalyses of covariance are given in

Appendix C, Tables 12~21 for changes from pre- to posttreatment and Tables
22-31 for changes from pre- thrqﬁgh posttreatmeat to follow-up.
'The blofeedback and hypnotic idducgion groups decreased the frequency

of headache (F=3.96; df=3,47; p=.0l) significantly mo:e'cgfn the waiting

lis£ group over the treatment pericd and maintained this level at
¢ ° .

follow-up. Throughout treatment, all groups, including the waiting list ‘

_group, reduced headache intensity (Fe=3.64; dfwh,192; p=.007).

.At baselinae, duration of headache was very high for the Migraine-

gsmparature group. Duration is mean pumber oflhours per headache {not

“" i f // ' .

B

J
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per week) and the high score was partly accounted for two subjects
x . -

‘ 1'_ who reported only three headaches each during baseline Mut thses were

.'véry long~lasting, from 3-6 days (72-144 hours). The hypnotic induction
" group had much shorter lasting attacks. As can be seen in Fig: 2.3, the
temperature biofeedback groups réducea duration 9f headachd, somewhat more
- than did the E M G feedback groups.‘Diéferences between groups on head-
ache .index changes (Fig. 2.5; are not statistically siénificant.
‘yu . * Because of ‘the wid%\:i:fjbility in headache measures both wiéhin
p 4 ‘ group and within subjects, perceﬁtage improvement in headache index

score was calculated for each patient (Appendix C, Table- 11). The dis-

ws rwan ot

wle”

' . « tribution of subjects by ﬁercéhtage,improvement in headache index is

. ' shown in Table 5. Table 6 1lists the percentage improvement for eaéﬁ subject,

(L)

%hl the basis 6f the assumption that more than 502 improvement in

headache index is clinically m%?ningful but less ihqp 25% is not, a

comparison was made between_ improved (»50%) and non-improved (£25%) groups.
A total of ?8 patients reported greater 'than 502 improvement at termingtion
° oé treatﬁent, 15 reported improveme?t of less than éSZ. The difference
Y between prop;;EIﬁﬁs of improved patients across groups was s&atisttcally
significant (X2-14:18, df=3,p=.002), which is due, in the main, to the

I fact that ouly two patients in the waiting list group improved byﬁmore \

¢

than 50%2. At follow-~up (which does not include waiting list patieﬁts), 29
patients reported greater than 50Z improvement; 11, less than 25% (p=.002).

£ *  The analysis of variance of E M G change scores (derived by sub~ ~

o
ot

trgctidg baseline ‘from posttreatment measurep) ylelded an almost gignif- .

P SIS, S L Y

“icant intet;gtion effect (headache type X tr atment: p=.057). Analysis/of
» * . ° ’ ‘ \ -
- variance rather than covariance was used singe rgduction in variance was

achieved ‘at the individual level by computing cﬁange acotes. EM G
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Table 5 )
" ‘ ) ‘ »
Rating of Overall Status of Patients in Each Group
R : at Termination J Treatment and at Follow-up.
' N 'Y ’ $ A
N N 3 * A
Groups M-EMG | M-temp | AT-EMGC | T-temp | HYP . [WL
. Post F.U.| Post F.U.'|Post F.U. Post F.U.|Post F.U.|Post
. n 10 10 g 10 {10 . 9 9 _10 10 9 10
T Headache-free | 4 O 1 1 { & 0 |3 0| &4 1y 1
7\, Much Improved '
: ©502) 2 5 5 6 3 4 6 8 4 7 4 1l
. . ) Q
Moderately imp|.
{25~50%) 0 2 ’1 ™ 0 3 0 1 1 N 1 2
) ' .
Slightly imp. ' ‘ 0
(1-252) 1 Y 1t 2 3 040 1fo -2y 1
Worse 3 3( 0 o| o 2o of 1 .1 s
S
® Ll
¢« -
‘g '\ 3 o
w
W (_\“ . -
| ® NN N o
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3

activity, at baselime and follow-up; &ith chanée scéres, is given id
Appendix C, Table 32. Sessional E M G data gf; given in Appendix C, - )
Table 33. Source table for analysis of variance of change scores is
given in Appendix C, Table 34; Fig. 3 plots mean ;;oup E ﬁ G acqivify at
Jhbaseline and posttreaﬁmént se;sioni and the sessional baselineé for
' E M G biofeedback ‘and hypﬁo;ic induction groupé.

Within session changes fr;m‘baseline to feedback anﬁ/baseline to .
tpgnsfer of tréining.phases (or same time period for HYP éroup) for each ‘\
ﬁeek of t%eatment are shown in Figé. 4 and 5, respectively.: The decrease
in E M G level during the feedback phase d;ffered siggificantly over weeks
of treatment (F&4.39, df=3,54, p=.007) with best performance occurring in
week: 2. Best performance during tr;nsf;r'ofatraining phase also occurred

}n.week\Z (?=5.331 df;3,54, p=.003) with the hyﬁnotiCnindu;tion.grgup ¢
sho&ing the greatest decrease of all groups (interactidp.of week x B
treatmenf:‘ Fbé.86, df=3,54, p=.64§); For the hypnotic inducti;n group

- this phase coincided with a period of silence %F“the termination of -

'
0

the taped instructions.  Source tables for analysis of variance of

’

change in sessional E M G aEtivity are given'ih Appendix C, . Tables 35 and

36. o

Interestingly, the pegk‘increasg of skin téméerature in all but fhé
Migraine—témperature group Aléo occurred in week 2., biffgrehtial temper;
| ature readings at baseline and posttreatmeng, with change écores, are
. given in Appendix C, Table 37 and sgsaioggl readings in Table 38. Th.t‘
Migraine-tempergture group had its best petforma;ce in week 3. Fig. 6
‘shows baseline scores at pré—~ and posctréatment as'well as during ére#tf

, : J .
ment for temperature feedback and hypmotic induction groups. The changes

]

©
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in skin temperature from baseline to feedback and to transfer of tr-aining

phases for each week of‘ treatment are shown in Fig. 7"'and 8, respectively.

* Changes achieved during feedbackwere maintained during transfer phase but

the changes were statistically monsignificant. Source tables for analysis

of variance of change in temperature are given in Appendix ¢, Table 39,

~

and of c;hanges in sessional data, in Tables 40 and 41.

]
%

Change scores (posttreatment -~ baseline) were used as the covariates

in analyses of covariance to elucidate -the relatiounship between these

)
e

changes in physiological paramerers and change in headache scores. No
relationships emerged. Source tables are given in Ap;;endix C, Tables 42-53. -

To discover prognostic indicators, two groups — thdse whd improved

.on"Headache Index by more' than 50% and those who improved by less than

254 - were compalzjed on several variables, tabulated in Table 7. At post-
treatment, the improved" group differed significantly from the nonimproved
only with respect to type of'treatment (X2-14.l9, p-\.003). The numbq‘r of
subjects impi:oved in the waiting list group was less than in the treated
groups (X2910.1'3,, p=.01); 65% of t‘he EMG, feedback group, 88% of the temp-
erature feedback group and 80% of ;:he hypnotic inductio'n group improved.
In the waiting 1ist _group, 20% improved There were more improved patients
in the temperature than in the E M G feedback group (X =4.25, p=. 03).
follow~up, the improved and unimproved groups did not differ significantly
from each other on a,ny tested variable. ' |

Discussion . .

The hypothesis- that the effectiveness of a biofeedback modality

is specific only to the appropriate headaché.type,_ was not supported.

-
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e Table 7

Comparisons of Improved (>50%) and Unimproved (¢25%) Groups
' at Posttreatment and Follow-up.

Group Posttreatment Follow-up .
' Imp Unimp t P’ " Imp Unimp . t . p.
, A — - ,
N . 38 15 - .29 12 -
Headache type . ‘ o
Migraine 19 7, , ) 15 8 .
Tension 19 8 _ 14 4
Treatment " - , ’
EMG . 13 | 7 9 5
Temp 15 -1 15 3 .
HY?P . 8 1 5, .
L ‘ 2 6 &
. Sex
- Hales 8 4 6 3
Females 30 11 o 23 9
Mean scores on: ‘ . *
Age . 33.50 30.20 . 0.89 ' 32.76 33.58 0.19
Education(yr) 12.50 14.40 1.82 - 12,38 14,08 1.37
Age of onset - 17.92 20.47 1.12 18.03 17.00 0.42
Zung 40.27 39.21 0.30, (42.10 35.67 1.72
IPAT Sten 6.71 .80 0.15 6.65 7.25 0.85
- MPI neuroticism 23.95 23.47 0.14 . 22.65 25.58 0.69
MPI extroversion 25.16 26.13 0.39 ! 23.72 28.25 1.61
.Lab performance:
EMG bagseline ' 15.99 20,54 1,20 16.85 14.98 0.42
Temp baseline 50.89 48.94 1.31 50.35, 50.074 0.17
Changs in EMG - 3.84%-10,51b 1.20 . - 8.29 - 3.62 | 0.72
Change in temp 0.612 1.44f 0.59 0.558 0.460 0.06 *
for Trained Groups ' '
EMG® N _ 13 7 : 9 5 .
" baseline 15,73 25.07 1.07 19,03 - 14.33 0.40
- change - 7.57 -15.43 0.87 -12.,50 - 5.16 0.64
Temp N 15 1 ' 15 3
baseline 50.29 54.58 1.40 50.51 51.42 0.50
change 1.35 - 2.22 0.83 1.16 -~ 1.19 0.89
———

.~ - N

a, n=25; b, n=13; ¢, n=16; d, n=11; e, o=27; f, n=10; g, u=21; h, n=9

”
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Sybstantial imptovement (more than 50%) in headache, tegardless of

~

. headache type, was ach:l.eve"ﬂ in the biofeedback groups (882 - ccmperaturef
! Y

biofeedback 652 - E M G biofeedback), comparable to that obtained in. ‘
otger biofeedback studies (82 - Diamond & Mcdina, 197’; 811 - Fahrion,

1978; 82.§1 - f’earae, Walter, Sargent & Meéars, 1975; 58% -’ Salbach &

-

Sargent, {977) and in relaxation studies (65% - Mitch et al., 1970;’

762 and 70.4% - Mitchell & Mitchell, -1971; 72% - Warner & Lance, 1975).
F] . . - L3

. 2
Furthermore, 80% of the hypnotic indu¢tion group were also substantially

improved. Surpribdingly, temperature biofee(dbackvas significantly more’

~

effective than E M G biofaedback' across headache types but temperature

‘biofeedback did not differ significantly from hypnotic Ynduction. While
. .

«

. there wds a trend for change in B M G to be related to duration of -

headacfxe, no such relationship occurred between ﬁemi)ei‘ature changc and

<

any headache varigble. Type of hegdache did not influence treatment ,

odtcome; as many migraine as tension headache subjecta impro\;ed-rega:dlcsp
A 14

- -

‘of treatment. The treatment effect Cannot ihcrgfore be attributed

solely, if at all, to the biofeedback training. .Several postulates can

\ .
be examined: 1) contact with a therapist Jed to, in'provemcnt 3 2) non-

. i
specific factora, sucb as auggescibility and expectancy, led .to improvement

?.‘
3) aubjccta learncd and applicd ganoral telaxation and/or ncoping skills

E
-

Therap:l.st Contac:. All subjects wetechronicjheadache sufférers who

wbich led to inprorvement‘

" had’ previoully, soughtg m:eat:aent for thair coq:laints usually from -

v

physic:l.au, and who had gcn‘rally rcceived medication of some type ', .

“

B L . - L ~ . . N *
, .
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(analgesics, relaxanta, ergotamine, etc ). Contact with the former
cherapist had not led I:O gubstantial 1mprqggment in t}\ese subjects

.Thus, it 1is doub;ful that contact'with a student psychologist, who
Y ' [ ' "
falls cousiderably lower on an "esteemed therapist" hierarchy, was

responsible for the improvement,’ -

Non-specific Factors. Similarly, expectancy of iwmprovement and

suggesnibilj}cy_ should have played a part in treatsémt outcome with
‘physictans. That they did not ( at least for the subjects of this - . °
study) may be due, however, to other mitigating factors. High ‘
+ expettancy of imprqvement with a drug would fall off rapidly,
foliogd.ng an extinction curve, if the drug.failed to reduce aymptoms.‘ 4
Many headache subjects ,ﬂ paYticularly those with Mgraine headnches,
remark on the necessity to_‘take their ergot preparations prlior to the
.onset of pain. Once pain sets in, no amount of medication brings
relief. (This is so because the é;:gotamine prevents the dilatation anmd
distenfion of the arteries which appears o be responsible for the
headache pain). By contrast, a pnoposed training period of five weeks
should gre.ptly reduce the expectancy of hmed:l.at:e improvement and resemble
a partial reinforcement sehedule, thua prolenging the extinction process

eyen if the therapy is ineffeetual,

-

Difference in expectancy of imgtwament of medically treated

headache patients and those .tregted wi.th biofeedback “might stem fuom

the. facf that mediiilly treated subjects arve wary of taking any medications. .-

They fear addictich and/or side effects and éonsgquently refuse. the

o

RNV TP SRRy
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‘medic:.ation or take an jlnsufficient dose inftiating the same extinction

© of success in a non—phamcologica];"approaéh may be -greater than in the

“{positive expectancy féedback, pos’itive\;exiaectancy without feedback,

their subjects into high and 1ow"suggest§.bility groups, there was a

- S "~ 60.

- <o

process as above. In this regard, the expectancy-of these same fmtients-

»

usual physician-prescribed remedy. Effects of expectancy cannot therefore

be completely ruled out.  However, the fai‘lure‘ of Chesney and Shelton

(1976)~to achieve good results, suggests that expectancy was not the 3

sole therapeutic measure. Since the subjects in the'present study are

a select #ample to the extent that they are, for the most part, prior -
treatment failures, a future course of study should concern itself with L’

[l

the difference between successes and failures of the traditional
. ' - =
treatment approach to.headache. : . !
_Thompson (1976) .direc’tly manipulated expectanty and found minimal

and ambiguous support for a therapeutic effect. All of Thompson's groups °

neutral expectancy feedback, neutl\'agl expectancy without feedback) showed
impt;)vement/ g)ver time, and inténsity ratings were affected by ti’xe ’
interaction of feedback and §xpectancy. . ’

Graha.m (1974), on the assumption that suggest bi]bity might influence
the therapeutic effgct of biofeedback treatment, matdéd his groups of
migraine’ patients on suggest;tbiuty and found no d}fferences in m';tcong ’
petﬁeen biofeedback" p}us hypnosis, b;Le_feedback" alone and hypnosis alonme.
‘Axaxdreychuk and Skriver (1975):‘;130 found no diffs;re'nce ‘between groups - S
trained in biofeedbacl’c and self-hypnosis. lH.owever,v when they sépafated

significantly gréater reduction in headache rate for the high suggestibility

subjécts. ." ‘ . | ’ . \\

%y
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While suggestibility was not measured directly in the present
study, t‘le randon; assignment of Buﬁjects to different treatment groups
should have :l"ns;,xred similar numbers of high and low suggestibility
subjects'in all treatment grou;;s. .

S‘elf-‘gbservatlion and monitoring of a target behwiour,' a cq'mponent

[

.mbehav10ur therapies, may constitute another non-specific factor
in the present study. The direction of behaviour dhaqge induced b.y ]
self—recordi’ng is often in a thca;rapeutic direction (Lipinski & Nelson,

" 1974; McFall, 1970; McFall & Hammond, 1971) and may be responsible for
‘positive outcome in bilofeedback treatments.of headache. However, the
subjects on the vaiting list also self-recorded headache activity to
tihe gsame extent as Athehother groupsx,yet they failed .to show significant
improvement in headache cbmplkinc - only two subjects reportéd greater
th\a{\ 50% imp;oveme_u‘t:. Therefore, the c‘ontributio'n of self~-recordings
to treatment outcome in this study seems negligible.

Having ruled out these non-specific factors as primary agents of
change yet, failing to find support fo‘:: ‘a specificity~of-feedback
modality hypothesis, one must consider the non-—specific.,.perjhaps crucial,
nature of relaxat::f.on training in the successful reduction of headache

. - complaint. Several studies have selected relaxation training as an

attention-®lacebo control condition (Blanchard et al., 1978; Melzack &

Pérry, 1975; Paui, 1969) ortas a 'treat:ment modality for headache |

patients (Cox et al,, 1975; Ehrisman, 1973; tiaynes et al., 1975; -

Bucchings & Reioking, 1976). Some studies ( Blanchard et al., 1978;

a’ ' : ° . ‘ -;



. treatment. Thus, practice of relax@tion appears important to the reduction

.62,
) . . ' \\\
erry & Melzack, Note 4) have demonstrated that headache sufferers ,
given relaxation training derive as much benefit or almost as much
benefithas those treated with biofeqdback. In their recent review,
Turk; ﬁeichenbaum and-Berman (1979) conclude that "for the treatment ‘i\
of tenBiPn an@ migraine headaches...biofgedback was not found tq\be
superi;r to less expensive, less instrument-oriented treatments,' -

s

Ce}tainly, the hypnotic induction programme of ¢he present study

"led to at least equivalent imgggyement in headache complaint, In terms

of cost effectiveness, the hypnotic inductio; group did better since~
they improved as much as did the biofeedback groups with less ther;pist
conp;ct. One ad&anggge accruing to the hypnotic inductiom groupAbut
not to fhe biofeqdﬂack group was the availability of the taped.
instructions for home practice, No equipment could be provided to

”

biofeeqbaék subjects but they were told to pfactice at home whaf’they

o

were learning in the lab, .
Iﬁ all studiés reporting successful outcome of biofeedback

(e.g: Budzynski et al., 1973; Hutchings & Reinking, 1976) or relaxation

training (Tasto & Hifnkle, 1973; Warner & Lance, 1975) subjects were u

given instructions’ to practicg regularly. When such instructions were

omitted (Chesney &OSheiton, 1976); EMG biofeedbgck was no ban;r than

a no-treatment control in reduc;pg headdaché complaints, Furthermore,

over a one Yyear fo;1?w~up period, Reinking and Rutchings (Note:8) found

that those subjects who continued to practice regularly; had significantly

fe:ér headaches than thosé who did not practice, regardless of initial

*
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of heafjache, be it tension or migraine. !

* What might aécount, in part, for~the sd;cess of both biofeedback
and relaxation training in.the treatment of headache, is provision to
| the paﬁien; of §<bkill or coping mechanism w¥th which ge can'combat
headache, The state of helpleésngss in face of a %;graine attack
seems to provoke in many subjgégs the dread of future attacksT Knéwing . s
that~he ?r.she has the means Eo control the attack, reduces the patient's
- anticipatory fea; and perhaps eliminates a coqtriﬁuting factor qf
migraine omset. ' ': ' ' . ’ i
Mitchell ;nd Mitchell's highly auc;esséul combined behavioural
;reatment of migraine (1§71) and tension headache(Mitchell & White,1978) } o
appears to teach tﬁg patients not ouly to cont;ol headache attacks but
.also to deal with the s}tuétions and stimuli thought to precipit;f; the
attack. The“tombined treatment xncluéed’desgnsitization, social skills
‘c;aining and assertiveness training as well as relaxation trainiﬁg.
Emphasis is placed on the subject's responsibility for action in altering

his responses to daily 1iving and on his‘apﬁlication of the skills he, -

has developed in téeatment. In this respect, the Mitchell and Mitchell

gt

tr;atment prdﬁramme is similar to programmes for éhronic pain ( Bonica,
-1974; Fordycé, 1976; Ramsay &lCa;chlove, Note 7) wherein'meéhanisms for
, cogihg with pain, including but not limited to Eéadache, are a part of
'a total programme concerned with, environmental manipuigfions, modification
. of social reinforcers and altered reinforcement for pain behaviour.
.Like all ;hronic pain patients, the headache patienté'in this and
other biofeedback studies have long standing complaints. And as with
chréiic pain patienxs, the headache batienta have developed modés of

[

living wisdp gerve to maintain the headache complaints. It is because
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of this chronicity that a mlgifaceted programme is indicated. Whether

66,

i ' : . N
a single treatment approach vo"uld be benefic¢ial for individuals at the

onset of their headache -complaiints, remains to be studied.
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Appendix B

(%
. v
e

. Hypnotic Imiuc.t:"i.cm.Inst:rm:t:l.m:xs1

First of all, malj;e yourself comfortable in the chair —-— and then,
‘look at the dot on the wall. Just begin staring at it. | In the meantime,
I am go.ing to give you some simple instructions which wili help you to

, . P
experience hypnosis. You'll find that you ;:’an quickly learn to follow
these instructioms and t‘o experience the things I describe to §0u. With-
practice on subsequént days you will ‘find that‘you can experience these
things with greater vividness, with greflter'intensity than yc;u dici at °
first.

As you stare at the dot on the wall, you may fi.ndht:hat_‘ occésionaliy '
your gaze may wander., And that your vision may even blur. If this
happe:ns: simply 'refocus your eyes and continue staring evenly at the,
dot on the wall, |

Now tﬁke a deep ‘breath in, and ho}.d ’it:,ﬁﬂold‘ it until i;: starts '
to feel uncomfortable and t:hen,swhen it st\ix\rts to feel uncomfortab;le,
just let it out very sl—owly‘. {Long pause). u‘You find that you are
starting to experiencs a comfort'able feeling; — a feeling of well-being
peéins to develc;p as you continue to rest in the chair., Just looking
at the dot on the“wall, lisid:eningA to my voice. Now take another deep
life&th‘ in and hold it — |
' Notir_:e t:hp. feeiing of tigh'tnealz and tension in your chest‘ and

: )

abdomen = and then, as it starts to feel uncomfortable just as you »

did before, let it out very slowly. (Long pause).

adopted from Melzack and p}rry,__ 1975. . .o : S

S ' .o v ¥
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s .,staring at the 'dot; continue listening to my voice. Continue to become o

¥ more deepl§ relaxed, more daeply relaxed.
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1

Notice that with breathing out — with letutiﬁg the tensiom out ~ !
of your lungs — you‘become even mofe aware of .a feeling of 'comfort
and well-being settling over you. K ) !
Just sink deeper int':o the chair, and focus your'acten'tion closely <

on feeiings of relaxation in various parts of your body -- in your

head and your neck, in you arms and in your legs, in your chest and
. e _ )
in your back. And just breathe freely and evenly and deeply — freely,

evenly and ‘de'eply, not :too quickly, mot too slowly, Just at a comfortable

‘rate for you to notice that relaxation increases g;'adually as you

-
o

breathe_out. ) o . . ' o .

Y “
You may even be aware of the walls of yo’pr chest growing l&oser <= ° o
just rest there for a moment esgeriencing the sensation. Continue

relaxing your chest so that feelings of warmth and’ comfort radiate to ;

your back and your shoulders and yout neck and your arms and your legs; X

You're probably starting to notice certain changes in the dot on . - 1

sthe wgll ~— .changes that occur from staring at it for so long. Sometimes

’

the dot on ‘the wall looks like its mwiné up and down, or from left to

right. Sometimes it may not look like a ‘coloured.dot om the wall, but

v -

a small hole in the wall. At other t‘ime’s' it might seem like a coloured .

patch just a few inches it front of the wall. You may see some of these

-

things'or' even all of these’ things. Whatever you see, just continue.

.

- -
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.start to feel very tired and heavy, as you sit there breathing freely.
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\ And as you watch the dot on the wall, your eyeli:ds become heavier

and heavier and your eyes are bécoming tired from staring. Your eyelids

and evenly and deeply — breahing in, breathing out freely, evenly, -
deebly. The eyelids are becoming so heavy, so tired that soon jthey will®

just ‘close of their owm accord, as -if they were coated with a lead

paste; as if there were magnetic fields in the eyelashes drawing the ,

eyelashes together. . \A‘

oy

S CNCPENP EE NS

Congcentrate now, even more closely on feelings of relaxation and

.comfort in various parts’ of your body.. First of all, think of relaxation

in.the 'muscles of your left arm -~ the hand, the fingers of the left

bhfnd - thealef.t forearm... the left upper arm ... the left shoulder. J
. ' e, .

Think of reiaxation in each of ghese areas and as you think of the

'relaxat:ion, the musclesbecome progressively more redaxed.
-

Then ... relax thé muscles of your neck ... youf ‘chest ... your X
back. Reléx each of these-.muscle groups ... the neck ... the chest ... '
* - i

the back: ‘And as you relax these muscles, yodr fac191 ;nusc!.es will @

also relax and loosen of their own act;or.d. Then relax the gtomach muscles
by,doi;xg thi;: ++. tighten your stomach muscles ... make your abdomen A
hard ... and then, let the‘ tension ‘out .+« notice the feeling of well-
bein'g that comes :with relaxing your stomach .. like a gentle 'maasaging
act;ion all over your stomach and even up to your chest. |
I'h;‘n relax the muscles

=
foot +eo, try to feel it in the toes of your right foot ... and then -

of your legs ... the right leg ... the right
L] . .

the Tight calf ... the righy thigh.

[N B . -
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done before ... just let it out slowly.

Just thinking about relaxation in these areas causes the muscles
to become more relaxed and you may even feel an interesting thing

happens, That the feelings Sf relaxation you feel in each of these

o

areas of the body start to spread and irradiate so that they may seem

-4

" to join up like the parts of a jigsaw pqzilehand you feel a deep
» f

o X . . '
feeling of overall relaxation. Of contentment and of well-being

pérmeating the whole of your body.

And your eyes will probably'havd closedrnow from concentrating so
carefully on the dot on.the wal, but, if they haven't, just clase '
them'genily now of your own acﬁord and tgke a deep breath in and holdn
it and thgs, when'it starts to feel uncoﬁfortable just as you've

With your eyes'closéd, you are ready to experiente hypnosis -
to experience it moie péofoundlyz- but yéu will find an inter;stin3'
thing is happening. That,ﬁo matter how deeply rel;xed you ever feél,
no matter how deeply_in hypnosis you ever feel, yé;r mind {8 always
lclear. You're always aware of my voice and of what 1 an saying‘to'you.
You are completely awa?efof,everythiﬁé tha} 1is happening around y;u
even though you are deeply relaxed -- deeply in hypnosis.

You can now go even deeper into hybnosis. Say to youself — just

‘ ,bx thinking it — "Now I am going deeper and deeper.” Think it to

s Yyourself. And imagine yourself standing at the top of an escalator.

Vidualize the scene -of the escalator -- of the steps moving down --

' ~

' and picture the moving hand rail.
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( Coﬁgt backwards slowly from ten to zero, imaéining, as you . ,

XY

cdount that you are stepping onto the first step of the escalator and
.standing with your ha'nds on the railing while the steps move down

a ‘b t;ar.ry‘ing you deeper and deeper into hy,pnosis. You can p1m‘1 it sc; that
you reach zero just as you reach the bottonva:\?d step off the escfalal:o'r.

v

It will take you about 1 minute. ] —

.-

(Pause 60 seconds)

You have now become :s_g_ dqepl'y relaxed -~ 30 deeply in hypnosis --
that your mind has become 80 sensitive — so receptive to what I say ~-

that everything I say to you = will sink 80 deeply into the furthermost /‘\)
/ 4

recesses of your mind — and will make so deep and lasting an'impression \

/
there. . /

And because these things will remain — fii:mly embédded in the
- deepest parts of your mind — after you have left here -- when you are
no longer in this foom ~ they will continue‘ to exercise the same
profound mpression <— just as strongly -- just as surely — just 'a.s
powerfully —— when you are back at home'-- or anywhere else-you happen
to be -‘as when you are actually here in this room, listenit'xg to my voice. ) :,
¥ As a result of this deep relaxation ~ this deep hypnoais -hyou are
going to feel physicaily ;tronger and fitter ax:d healthier in every way. '
You will feel more alert - more wide awake -- more enmergetic. You will.

, become much less easily tired - wmuch less easily fatigued -~ much less

A

o
A
2

i~
‘

. easily di‘scouraged. . -




-

R

IS

¢ e T P

- ' - ’ 89.

E?ery day you will become so deeply intgrestéd in whatever you

" are doing -- in whatever is going ¢n around.you -- that your mind will

.

become completely*distfacted away from everything else -- you will no

longer think nearly so much about yourself -— you will become much

less conscious of yourself’' —— much less concermed with youraelf and

with your own feelings.

1

Every day your nerves will become stronger and steadier -- your mind
calmer and clearer — more composed -'mbre placid -- more tranquil.

A S
You will-find that it takes a lot for things to worry you — that it

¢
K

takes a lot for things to upsé! you even slightly.

‘You'll be able to think more clearly — you'll be able to concentrate )

3

‘ﬁore easily — you'll be able to giVﬁ up your whole undivided attention:
to whatever you dre doing ~— to the complete exclusion 'of ever}thing
else. As a result you will find it easier to remember things thanm you
do now == you will be able tdlsee thingg in their trie perspective --
without magnifying them — without ever allowing them to get out of

L

proportion.

Every day you will become and you will ‘remain emotionally more

calm — much more settled — much less easily disturbed. Every day you
1 .

will become -- and you will remgin -- more and more completely relaxed — °

much less tense each day -— both ment;lly and physically -- wherever
you are — at home —— or anywhere else you happen to be.
And as you become -- and as you remain — more. relaxed and lgsé

tense each day--—rso — you, will develop much more confidence:)n

yourself. <. ' .

-
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.More confidence in your abllity to do — not only what you -
have to do each day -- but more confidence 1in yéur ability to do
whatever you ought to do - without feeling that you might fail -~

without feeling uneasy. .

B'ecause. of t';h 8 — every day — yc;u will feel more and more
independent’' — more able to stand up on your own 2 feet — more able*”
to hold your own —- no matter how diffficult or trying thinga may be.

Every day -— you wil} feel a greater feeling of persm?al vell-
being -- a greater feeﬁng of personal serenity -- than you h;ve felt
for a lgng, long time.

And because all these things will begin to h'apf;en ~— more and more

~ o,

‘rapidly — more and more poverfully ~- more and more completely -~
every time you hear my voice on thifta“pe ~~ eVery time you practice
theae-hypnoéis exerg:ises by yourself -- you will feel much happiler --

much more contanted -~ much more opcimistic in every.way.

" “You will,consequently, be much more able to rely upon'and depend
upon yodrself -— your owm efforts -—,your own judgements -— your own

opjnions. You will feel — much less need to have to rely upgm —

o T
or to depend upon —— other people. 3

,And’'now just rest’ there enjoying the feeling of warmth and confort{

~ ¢

and relaxation that have been developing during this liypnosis aession.
Think particu]:arly about those sensations I've described to. you that

you find especially pleasant. v
L

TWO MINUTES O(S*ILENCE . o T

s
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As you continue to practice thesé hypnosis exercises, you will
find that each déy );ou are less and less aware of yoyr héadache.
The unpleasant quality of the pain will tend to fade away. You may

continue to feel pressure, or warmth, or cold, ... but it will not*

" worry you. The headdche may not change right away -——- sometimes it - . ‘
‘ YT ( .
takes a little timq.. But every time you practice, you become better

\

‘able to control the pain. —— The pain becomes a little less intense, y"
a little more bearable — until you find you can control your headaches

whenever you wish.

When you are practicing these hypnosis exercises: by yourself it is
} ! .

‘very important that you always wake yourself up at the end, rather than

-

o '
o ¥ just going off to sleep. You will find that you get better results

[

g this way. Now, just rest there for about one minute and then, after one )E}
¢ F 4

' minute, say to yourself "Now I am going to wake up" and then count from

one to three. You will wake up feeling refreshed and buoyant, as 'though

you have been in a deep and dreamless sleep. You will have a feeling of
vigor, of vitality — vigor — vitality.
And remember to do these exercises in ydur own time and to pra'ct!lce:,

them regularly. , : ) o
S ~ ' 7 ONE MINUTE SILENCE . -
, .
-And now that the minute is up, - say to yourself "Now I am going to

wake up” and count from 1 to 3.
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Headagﬁe scores, baseline through follou-ﬁ:, for all subjects:

i Frequency (Mean number /of headaches per week).

\J

~ Table 7 L

-

98,

Group S ' Base* Wk1 Wk2 Wk3 Wkd4 Wk5 F.U.*
M-EMS 1 0.9 T0.0 0.0 1.0 0.0 20 0.3
"2 18.0 120 7.0 6.0 170 16.0 6.0
3 1.0 09 1.0 0.0 10 .10 0.3
4 1§ 30 30 40 30 10 26
qs 12 10 10 20 100 00 15
C 6 40 L0 1.0 4.0 6.0 4.0 A5
77 05 1.0 1.0 2.0 0.0 1.0 2.0
8 40 1.0 00 0.0 00 00 05,
9 7.0 30 20 40 1.0 0.0 2.0
0 1.0 1.0 4.0 3.0 1.0 0.0 0.5 .
M6 1 7.0 7.0 7.0 7.0 7.0 7.0 7.0
2 30 00 3.0 20 10 .10 0.7
3 70 70 70 70 70 7.0 7.0
4 7.0 7.0 35 3.0 1.0 3.0 0.5 Y
5 30 25 40 1.0 50 50 L7
6§ .35 30 10 30 00 00 -1°
" 7. 78 "10 00 00 Y20 00 15
8 0.8 1.0 10 0.0 00. 6.0 0.5
9 1.0 0.0 20 0.0 00 0.0 10
0. 88 N.0 7.0 6.0 8.5

7.0 6.0
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Table 7 cont'd . :

< 0.0 1.0 0.0 0.0 1.0 O©.

M-tep 1. 0.5
' 2 55.-- 50 2.0 3.0 40 2.0 o.
3 0.8 5.0 %0.0 2.0 1.0 3.0 I
4 50 3D 2.0 4.0 3.0 5.0 3
5 0.5 -1° -1 -1 -1 -1 0
: 6 0.5 -1 -1, -1 1 -1- 0
T L3 Lo 10 10 20 00 o
8 1.5 ' 3.0 1.0 1.0 40 20 0
9 50 3.0 1.0 0.0 0. 20 i
0 58 4.0 3.0 0.0 20 1.0 0
T-temp. 1 144 16.0 13.0 2.0 7.0 1.0 2

‘1.5 3.0 2.0 0.0 2.0 0.0 "1,

3 9;6 10 00 00 00 0.0 0.

4 25 20 200 20 10 20 1.

- JL 3.0 3.0 3.0 00 40 0.0 1.

g 5. 2.5 S-1. -1 -1 -1 -1, 2
T U7 40 30 20 50. 00 3.0 1
8 3.0 2.0 3.0 3.q/ 3.0 1.0 2.

9 7.0 70 7.0 70 7.0 7.0 7.

030 20 20 20 20 - 2.0. 3.
1.8 2.0 30 20 1.0 2.0 -l
20 1.0 0.0 .20 .20 1.0 1.3
1.3 20 20 00 20 0.0 0.3
10 2.0 3.0 0.0 00 2.0 1.3
80 0.0 0.0 30 50 50 4.0

HYP

2o k) w. N B,
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Table 7 cont'd . o~ '
L
WP 6 1.8 204 20 20 10 EO 2.2 '
o 7 58 0.0 0% 00 0.0 0.0 0.0 ‘
8 1.0 0.0 10 20 2.0 0.0 0.3 g
9 4.5 1.0 3.0 .10, 3.0 0.0 2.5 :
0 .14 20 L0 40 2.0 1.0 20 - '
w1 .3.b , 30 L0 09 20 20 % - | /
2 7.8 80 90 100 9.0 12.0 1
3 0.5 1.0 20 00700 1.0
) 4 7.0 70 7.0 70 7.0 +7.0 .
5 7.0 7.0 . 7.0 .78. -¥ 7.0 )
.6 7.0 50 40 6.0° 6.0 5.0
7 20 20 10 10 1.0 3.0
8 2.0 7.0 7.0 50 7.0 5.0
| 9  1.5 40 10 2.0 0.0 0.0
10 145 13.0 160 170 5.0 15.0

k/peﬁ od

* data coliected over 4 we

a offered treatment
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Table 8 ‘
Headache scores, baseline throuéh follow-up, er all subjects: é
. ! 4

Intensity (0-5 poiﬁt scale, Méaq rating per headache per week).
_ ¥

2
Group S Base* Wkl Wk'2 Wk3 Wkd4 Wk5 F.U.*
W6 1 3.6 0.0 - 0.0. 4.0 0.0 4.5. 3.0 v
2 2.0 20 20 20 2.4 2.7 2.0
3 '3.0 0.0. 24 0.0 4.0 4.0 - 3.0 :
( ¢ 32 23 23 23 27 40 2.5 i
Te- 5 31 5.0 Lo 3.0 5,0 0.0 3.0 | .
~ 6 1.5 3.0j 20 2.0 1.8 1.0 2.5 ]
7 50 40 30 35 0.0 3.0 3.0 N,
8 3.3 40 00 00 0.0 0.0 30 . :
9 3.0 25 15 2.8 3.0 0.0 1.5, . '
10 45 20 10 2.8 20 0.0 1.5 . ‘ ]
T-EME - 1 4.5 40 37 4.0 45 4.0 3.5 g
2 1.3 0.0 23 2.0 2.0 1.0 LS. o ,h
"3 30 25 28 2.8 2.0 2.5 2.0 - | 3
4 3.0 3.0 2.6 2.8 1.0. 1.3 2.0
5 4,0 -2.6 3.0 3.0 2.4 2.8 3.1 °
6 4.0 23 3.0 2.7 0.0 00 -1 ) y
7 40 1.0 00 0.0 1.5 0.0 2.5
. 8 33 3.0 30 0.0 0.0 00 3.7
d 9 17 00 1.0 0.0 0.0 .00 4.0
10 2.3 1.8 2.2 2.2 2.3 22 2.2 "
"-v
s :

L e AR AT gl
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“M-temp

T-temp

Ny HYP

—
o e} ~ A L] w [a] = o —

—
o

O O N OO oW N

(8, o w n —
4

5.0
'2.0

5.0
2.8
4.0
3.0
5.0
3.0
2.0
2.7
2.2

2.0

2.4
2.0
2.7
2.0
2.3
1.7
2.0
3.2
3.6
2.0
1.9
2.0
2.3

4.0

4.0

1.0
2.0
3.3
0.0
2.0
2.0

0.0

-

1.3

2.0
2.0
4.0
3.0
4.0
3.5
5.0
0.0
1.5
3.0
3.0
3.0
3.0
2.0

1.5

3.0
2.0
1.5
1.0
2.0

1.0
2.0
2.0
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Table 8 cont'd

HYP

O M o~ O

10

W1

=] \lr\a"

10

2.3

2.7
3.0

3.6 -

3.T
1.8

2.4

3.0
3.5
2.4
2.0
2.4
4.0
3.0
4.1

2:5
0.0

0.0

3.0
2.0
1.8
3.0
3.0
3.6
1.9
2.4
2.0
1.8
2.3
3.7

2.0

\

3.0 -

3.0
3.7
2.0
2.0
2.7

4.0 -

3.6
1.9
2.8
2.0
2.1
5.0
4.3

1.5

0.0-

1.8
1.0

L2.5
0.0

2.0
0.0

4.0

1.3

| I

2.0
3.9
2.0

4.2

0.0
2.7
3.3
2.0

1.5

2.5
0.0
3.3

1.7
1.5
2.4
0.0
4.0

2.0
0.0
0.0
0.0
2.0 .
2.3
2.5
3.0
3.4
2.7
1.4
3.0
2.2
0.0

4.3 ° .

2.4

0.0

4.0
3.0
2.0

a subjects offerugd: treatment.

‘* data collected over 4 week period
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Table 9
Headache scores, baseline through follow-up, for all sﬁbje ts:

. Duration' (Mean length of headache per week). N

-

Group . S Base* Wkl Wk2 Wk 3 Wk4 WkS5 F.U.>*

0.0 60.0 18.0

. M-EM¢é 1 19.3 0.0 0.0 18.0
2 30 25 40 4.0 35 21 10.0
3 45 00 1.8 0.0 4.0 2.0 3.0 ’ \
s 62 27 68 50 53 90 33
- 5 57 200 03 7.5 100 0.0 8.0 “ \
« 6 37 30 10 44 33 2.0 9.1 RN i
7 14.0 6.0 10.0 6.0 0.0 40 4.0 ‘
8 2.5 720 0.0 0.0 0.0 0.0 48.6,
9 4.0 3.8 315 2.4 6.0 0.0 1.5 )
10 48.0 240 24.0 24.0 24.0 0.0 1.3
T-EMé 1 7.0 120 105 8.0 10.0 6.0 6.0
nz 8.0 0.0 13.3 16.0 8.0 8.0 9.5
3 260 24.0 24.0 24.0 24.0 240 24.0
4 240 240 18.4 24,0 B.0 2.0 24.0 | )
5 240 - 12.6 16.0 3.0 10.2 20.0 16.8 .
. 6 16.0 4.7 g0 16.7 0.0 00 -l
7 20 30 0.0 0.0 4.0 0.0. 47 : -
8 13.2 24.0 24.0 0.0 0.0 0.0 45.0
: 9 2,7 0.0 2.5 0.0 0.00. 00 2.5
& 10 68 4.1 | 2.9 6.6 53 3.8 4.5
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: — L
M-temp 1 12.5 0.0 2.0 0.0 0.0 - 6.0 4.0
. . 2 1.5 1.1 725 0.8 0.6 0.5 0.5
3.99.9 28.0 0.0 120 18.0 14.7 3.0
4 55 3.7 1.3 1.5 8.0 4.6 6.9
5 30 -L -1 -1 -1 -1 240
6 5.0, -1 -1 -1- -1 -1 .3%.0
7 204 20.0 20.0 20.0 24.0 0.0~ 48.0.
8 44.5 207 10.0 8.0 160 4.0 0.0
9 4.0. 87 6.0 0.0 0.0 3.0 2.4
10 11.3 '10.5 7.7, 0.0 4.0 4.0 2.0
Tetewp 1 5.5 3.3 58 1.5 7.1 0.5 4.0 .
2 6.8 4.0 1 .8 0.0 4.0 0.0 3.0
3 2.4 3.0 00 00 0.0 0.0 0.4
47154 10.5 40 3.0 3.0 4.0 6.0
) 5° 50 7.0 47 0.0 45 00 42
: 6§ -45 1 -1 <1 -1 -1 3.0
7 2.3 0.8 0.3 2.3 0.0- 0.8 2.0
8 3.3 85 7.3 20 9.0 3.0 2.0
9 16.5 16.0 18.0 16.0 16.0 16.0 5.0
10 3.3 2.0 2.5 20 2.0 20 1.8
WP .1 25 ,2.0 60 20 20 2.0 -l
2 5.8 27.0 0.0 7.5 4.0 ‘2.0 3.0
3 6.2 50 25 00 7.5 0.0 4.0
4 4.0 2.0 25 0.0 0.0 3.0 2.8
5  -6.3 0.00 5.0 4.0 3.0

0.0

7.3
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PP 6 2.0 3.0 1.3 g° 05 10 30
7 0.1 00 150 0.0 0.0 0.0 0.0
8 4.0 0.0 9.3. 58 6.0 0.0 10
9 - 43 30 7.3 50 180 00 7.6
y 10 46 05 05 6.4 0.5 10 1.0
LW 1 3.0 60 507900 85 50 .a
"'\ 2 9.4 80 57 52 4.8 42
Vo 3 10.0 120.0 5.5 0.0 0.0 24.0
N 4 1.7 160 16.0 16.0 16.0 16.0 '
A 5 18.0 -16.0 16.0 18.0 -1 16.0
6 11.7 13.6 11.9 3.6. 8.7 4.6
7 1.6 85 40 0.5 15 2.8
\ 8 2.0 10.2 7.8 7.2 5.4 16.2
Vo9 1 0.9 125 0.5 0.0 0.0
\ 0 39 24 3.1 34 51 45
_
\*‘data\f\onected over 4 week period

a suhjéct‘.ﬁ offered treatment

N
e o
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n ., Table 10
, % ] .
Headache scores; baseline through follow-up, for all subjects:

Medication (Mean number of pills per headache per week ).

Group © S Base* Wkl Wk2 Wk 3 Wkd4 Wk5 F.U.*

MEM 1 19 0.0 0.0 2.0 0.0. 20 2.0

2 3.0 '34 20 27 29 20 2.0

3 40 0.0 0.0 0.0 0.0 9.0 0.0

4 0.5 0.7 0.5 0.9 1.0 20 0.4

©5 31 6.0 0,0 10.0 4.0 00 0.0 . J

6 1.5 1.0 1.0 4.0 .40 1.0 0.6

7 40 2.0 2.0 40 0.0 20 2.0

8 1.5 30 0.0 0.0 00 00 2.3

9 20 1.8 05 0.0 00 0.0 0.0 3
10 60- 40 2.0 50 40 .0.0 5.0 ;

T-EM¢ 1 8.0 80 8.0 8.0 8.0 6.0 .6.0

2 06 00 20 20 1.0 00 0.5 '

3 13.0 '13.0 .13.0 13.0 13.0 13.0 10.0
4 10 1.0 0.4 10 0.0 0.0 0.0 a
5 30 1.6 0.8 4.0 00 0.4 0.8 |
6 .40 07 0.0 0.0 0.0 00 . -1 ;
7 20 20 0.0 .0.0 20 00 2.0 i
8 22 40 2.0 0.0 0.0°.00 4.0 , :
9 /1.0 00 1.0 0.0 00 00 2.0

10 08 1.0 1.0 1.3 1.3 .08 1.6
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‘Table 10 cont'd e .
M-temp 1 2 0.0 1.0 0.0 0.0 0.0 0.0
2 /1.0 1.0 80 30 03 0.5 0.0
300 2.2 00 1.0 1.0 0.7 6.0 ‘
4 1.6 0.7 1.5 13 2.0 0.8 1.8
5 2.0 -1 -1 -1 -1 -1- 2.0
6 £8 -1 -1 -1 -1 -1 40,
7 9.2 10.0 10.0. 100 100 0.0 16.0°
8 3.0 3.0 2.0 20 3.0 \o.o 0.0
-9 20 1.0 10 of 0.0 1.5 0.
0 1.7 2.0 30 00 20 (2.0 1.0
T-temp 1 0.1 0.1 0.1 0.0 0.0 |1.0 0.9
| .2 05 1.0 05 00 1.0 D.0 0.5
3 5.4 2.0 00 00 0.0 0.0 0.0
4| 2. 1.0 L0 0.0 1.0 1.0
5 3. 6.3 00 50 0.0 5.0
6 -1 -1 -1 -1 2.0
7 0.0 04 _0.0 1.0 0.4
8 0.7 0.0. 1.3 0.0 0.5 ‘
9 1.0 1.0 0.0 0.0 05
10 2.0 fz.o 20 2.0 20
HYP 1 ‘20 2.0 27 ‘15 1.0 2.0 -l
2 0.5 3.0 00 2.0 2.0 2.0 20
3 2.7 2.0 20 0.0 3.0 0.0 1.0
4 0.0 0.0 00 0.0 0.0 ?.o‘ 0.0
5 2.0 0.0 00 1.3 1.0 1.0 1.4
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Table 10 cont'd

HYP

WL

[
-~ O

4

—
o

0 o N O

W O N oo oW N

1.1
1.4

4.0

6.5

3.7

2.0

© 0.8

2.0
0.0
2.5

1.5

1.0
3.0

4.5
© 2.0

<«

0.0

0.0

0.0
6.0
2.0
2.7
1.4
1.0
0.0
2.4
1.4
3.0

»

4.3
1.8

0.5

0.5
0.0 0.0
3.0 1.5
2.5 0.0
2.0 2.3
2.0 0.0
0.3 0.3
1.5 0.0
0.0 0.0
2.4 1.3
2.0 1.0
0.0 0.0
1.5\ 0.4
8.0 3.0
2.0 1.6

v 1.0
0.0
1.5
7.5
2.0
4.0
1.1
0.0
0.0

0.5

0.0

1.1
0.0
1,8

0.0

0.0°

0.0
0.0
3.0
2.0
0.7
4,0
0.0
2.9
0.2
2.0
1.7
0.0
1.7

o‘.7
0.0
2.0
4.4
2.0

*,qata'coﬂécted over a 4 week period

a subjects offered treatment

'Y
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Table 11

. o
Headache scores, baseline through follow-up, for all subjects:

Headache Index (mean per week)

Wk 3

© Group S ,Base* Wk 1 Wk 2 Wk4 Wk 5 F.U.*
|
M-EMG - 1 62.5 0.0 0.0 72.0 0.0 540.0 13.5
2 108.0 60.0 5.0 48.0 142.8 90.7 120.0
o 3 135 0.0 3.6 0.0 160 10.4 2.7
4 3.7 18.6 469 4.0 429 36.0 25.5
5 21.2 120.0 0.3 450 50.0 0.0 36.0
. 6 2.2 9.0 2.0 3;.2 25.6 8.0 102:4 ’
| 7 3.0 26.0 2.0 42.0 0.0 12.0 “40.0
8 349.8~288.0 0.0 0.0 0.0, 0.0 72.9
9 84.0 28.5 10.5 26.9 18.0 0.0 4.5
10 216.0 ,48.0 24.0 2016 48.0 0.0 16.0
T-EMG6 ‘1 220.5 336.0 272.0 224.0 315.0 168.0 147.0
. 2 3.2 0.0 9.8 640 16.0 8.0 10.0
3 '504.0 420.0 470.4 470.4 336.0 420.0 33%.0
4 504.0 504.0 167.4 201.6 8.0 93.6 24.0
K (5 288.0 81.9 182.0 108.0 122.4 280.0 88.5
6 224.0 32.4 200 133 0.0 0.0 a1
7 62.4° 3.0 00 0.0 42.0 0.0 176
8 34.9 720 7.0 0.0 0.0 0.0 83.3
9 4.6 00 50 00 0.0 0.0 10.0
10 137.6 B5.7 #4.7 10.6 73.1 50.2 84.2
J L) 2 ,

LTI oo e R v
a

[ - *
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Table 11 cont'd

Mtemp 1 31.3 0.0 8.0 0.0° 0.0 180 1.6

2 126.5 7.7 580.0 3.6 2.4 1.5 0.2
. 3 399.6 476.0 0.0 48.0  72.0 163.2 144.0
4

-~

77.0  25.5 36.5 66.0 52.8 53.8 68.3

T e I |
-/\\ 6. 75.0 288.0 0.0 0.0 1440 0.0 3.8 - -

-2-'13276  120.0 120.0 120.0 240.0 0.0 24.0 -
8 200.3 124.2 20.0 16.0 160.0 8.0 0.0
s. 9 40.0 60.0 12.0 0.0 0.0 9.0 3.6°

10 177.0 75.6 50.8 0.0 12.0 6.0 4.2 » *
T-tep 1 174.3 137.3 211.1 9.0 205.4 2.0 24.0
"2 2.4 %0 9.0 0.0 160 0.0 117 ° 2
- 3 380 60 00 00 0.0 0.0 1.0
4, 7.0 840 12.0 9.0 4.5 20.0 21.6
5 40.5 63.0 28.2 0.0 41.4 0.0 9.5 '
6 25 -1 -1 -1 - 4 228 b "
7 2.2 48 0.9 29.9 0.0 65 4.0
8 168 30 59.1 9.0 729 3.0 6.0
* \' 9 230 168.0 126.0 '112.0 112.0 112.0 112.0
' 10 3.7 120 100 8.0 80 80 108
HYP 6.2 12.0 59.4 8.0 2.0 12.0 =1

1

2 2.2 8.0 00 150 80 2.0 3.9
3 1537 25.0 10.0 0.0 w.ﬂ 0.0 2.4
4 8.0 80 150 0.0 0.0 180 7.3
5 159 00 0.0 .0 &0 25 759




Table 11 cont'd

o 9
HYP"P 6 ., 83 150 52 1.5 ’1..0 2.0 15.8
i 7 49.1 0.0 135.0 0.0 0.0 0.0 0.0
8§ 12.0 0.0 27.9 20.9 32.4 0.0 1.2
9 69.7 9.0° 81.0 5.0 178.2 0.0 57.0
0 20,0 2.0 1.0 64.0 20 2.0 4.0 .
W -1 162 2.4 10.0 0.0 255 23.0 a :
. "[ 2 76.0 192.0 138.5 104.0 108.0 126.0 v -
3 150 30.0 4.0 0.0 0.0 72.0 -
4 286.7 '403.2 403.2 448.0 596.5 380.8 t
. 5 302.4 212.8 212.8 163.8 1 -302.4
6 163.8 163.2 133.3 32.4 88.7 32.2
‘7 64 M0 8.0 10 2.3 252 Q
. (8 26.0 128.5 1147 140.4 90.7 178.2
‘ \ ' 9 6.8 83 625 2.0 0.0 0.0
‘ 10 231.9 115.4 213.3 242.8 306.0 290.3
* datacollected over a 4 week perfod .
" "a subjects offered treatment .
t g .
' 2
) ~ |
“ z ° , b}
v ‘ g b
i, -
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Table 13
- Source table for equality of slopes test in analysis of covar/i'aﬁce,' 0
of headache frequency data (pre- to posttreatment). |
\ %,
Source Sum of  Degrees of - Mean | F Tail |
) Squares Freedom Square Probability
A 2.8510 1 2.8510 0.25 0.6184
B . 186.1900 - 3 62:0630 5.48  0.0029
a8 . 11.6800 3 ©3.8933 0.34  0.79%
Subjects* 464.0800 = 41 11.3190 4.27 om\ %
Eq. of slopes 213.1758 7  30.4540 2.69 0.0217
Aver. siope? 1467.8000 1 1467.8000 129.67  0.0000
T 16.7520 4 4.1879 1.58°  0.1807
T 12.7160 4 3.1791 ' 1.20  0.3119
B - 28.4410 12 2.3701 0.89  0.5531
TAB 27.3660 12 . 2.2805 0.86  0.5875
Residual 516.4200 195 2.6483 .
Total ~3223.3000 1283

* A1l subject effects are adjusted to alléw for different slopes
of covariate in the treatment groups. ‘
a This test for zero avera slope of regression coefficient is' L

\actu'aﬂy equivalent to a test for zero correlation.
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"Table 15
.Source table for equality of slopes test in analysis of covariance
- of headache intensity data (pre- to posttreatment). .
—r— ‘
/Source Sum of Degrees of:\ Mean F | Tail: '
Squares  Freedom . Square -, ~ Probability’
A 0.0061 1 0.0061 0.00  0.9645
B (158590 3 5.2863 1.72  0.1767
AB . 25163 3 0.8387 0.27 0,843
Subjectsr 125.6200 41 3.0633 2.29 0.0001 o
Eq. of slopes 15.0174  7* 2.1453 0.70  0.6715
Aver. sloped  30.6490 1 _ 30.6490 10.00 0.0000
T 17.9720 4 4.4929 3.3 . 0.0109 |
TA 37218, 4 0.9304 0.69 -0.5955 , , )
T8 . 12.2680 12 1.0223 0.76 = .0.6862
TAB . 20.2560 12 1.6880 1.26  0.2436 |
Residual 260.7100 195 1.3370
Total ( ‘5069300 283
* A11 subject effects are adjusted to allow for different slopes
of covariate in the treatment groups.' ’
a: This test for zero average slope of regression coefficiént is
actually equivalent to a test for zero corr.ejation.-
' »
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Table 17
Source table for equality of slopes test in analysis of covariance

of headache duration data (pre- to posttreatment).

- Xt aT

1

Source Sum of Degrees o? _ Mean F Tail ‘
| Squares . Freedom Square Probability i
A 30.7660 1 30.7660 0.38 0.5386 t i
B ,485.2300 3 161.7400 2.02 0.1259 ’ o
AB 560.6700 3 186.8900 2.33 0.0879
© Subjects*  '3281.0000 41 80.0240 1.00 0.4743 ;
i £q. of slopes 1761.5600 @ 7 251.6510 3.14 0.0094 ?
| Aver. slope® 2141.0000 1 2141.0000 26.75 0.0000 |
t T C 4se.a600 ¢ 4 .114.1100' 1:43 0.2254 B %
TA 94,3320 . 4 23.5830 0.29 0.8806 -
' - T8 595.0600 12 49.5880 0.62 0.8226 , i
™ 715.5700 12 53.6310 0.78 0.7038 .
Residual 15562.0000 195 79.8030
, Total | 27235.0000 283
, . \ -

* A1l subject effégts are adjusted to allow for different slopes

i e

of covariate in the treatment groups.

a This test for zero average slope of regression coefficient is

- I

actually equivalent t6 a test for zero correlation.
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Table 19
Sdurce table for equaﬁty of sTopes test in analysis of covariance

of headache medication data (pre- to' posttreatment).

Source ' Sum of Degrees of  Mean F ‘Tail ‘

' . Squares Freedom Square Probesi.li‘ty

A . 0.8444 1 . 0.8444  0.09  0.7600 ]

B . 2.1922 3 0.7307 0.08  0.9695

A 21.9020 ° 3 7.3005 0.81 0.4918

Subjects* 36,3000 41 8.9341 3.80  0.0000

Eq. of slopes 148.7550 7 21.2500 © 2.38  0.0388 -
\ Aver. sloped 374.3900 1 374.3900 41.90  0.0000 ° ‘

T 123.7680 4 . 5.9420  2.53  0.0417

A 5.475% 4 . 1.3%689  0.58  0.6752 |
. 430000 377 . 3.5922 153 ° 0.1159

TN . - 30.0850 - 12 2.5071 1.06  0.3892 :

Residual . 457.7600 15 2.3475 | |

Total 1849.2000 283 ° - : x
i ~

* A11 subject effects are qdjusted_to allow for different .SSQopes

of covariate in the treatment groups.

<

a This test for zero average slope of regression coefficient is

‘actually equivalent to a test for zero correlation.

"
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‘ Tab]e_ 21
Saurce table for equality of slopes test in analysis of covariance

of headache index data (pre- to posttrequpt).

Source Sum of Degrees of Mean F Tail

Squares  Freedom Square Probabili tg_/

T

A 11634.0 " 1 ~ 11634.0 0.93 0.3404
B _ 105290.0 3. 35098.0 2.80 0.0515
AB 5223.1 3 17410 0.13  0.9359 R
Subjects*  512840.0 41 12508.0  2.25  0.0001.
Eq. of slopes 255496.0 7 36499.4 2.91 d.0142

Aver. slope a 994350.0 1 994350.0 79.49 | 0.0000

T 28995.0  4- 72087 1.3 - 0.2695

TA 41.3 4 1197.8 0.21  0.9295

B 55418.0 12 4618.2 . 0.8  0.6178 ,
TAB 35075.0 12 29229, 0.2 0.8960° '
Residual  1077500.0 195 5554.0 ' |
Total 3493400.0 283 o i

!

L3

L x AT squect effects are adjusted to allow for different slopes

of covariate in the treatment groups.

[}

‘ a This test for zero average slope of regression coefficient is

actually equivalent to 3 test for zero correlation.
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Table 23

Source table for equality of slopes test in analysis of covariance

of headache frequency data (pre-post-follow-up).

124,

Source Sum of Degrees of Mean F Tail
%quares Freedom Square Probabi]iﬁy
A 11.1060 1 11.1060  1.01  0.3199
B 3.3173 2 1.6586 _ 0.15  0.8597
B _3.8551 2 1.9275  0.17  0.8390¢
‘Subjectss  415.530 B 10,9350  4.03  0.0000
Eq. of slopes 75.1482 5 15.0290 1.37  0.2135
Aver, s]opea 830.1500 1 ‘ . 830.1500 75.91  0.0000
T 28.7990 5 5.7508  2.12  0.0638
TA - 15.3380 5 3.0675 1.13  0.3445
T8 . 30.000 10 3.0040 . 1.10 0.3571
TAB . 2LT5I0 10 2.1757 0.8  0.6260
Residual 550.1000 203 - 2.7098
Total 2076.7000 282 )

* A1l subject effects are adjusted to allow for different slopes
of covariate in the treatment groups. '

a This test for zero average slope of regression coefficient is

. ‘actuaHy equivalent‘to a test for zero correlation.
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Table 25 -

Source table for equath’ of slopes test in analysis of covariance '

of headache intensity data <(pre-pos(t- foll ow-up} .

[ .

Source Sum of Degrees of Mean " F Tai\f

: Squgres Freedom | Square Probability ‘
A 0.0018 1 0.0018 °0.00  0.9802 h
B ‘2.'9285 o2 1.4643  0.50  0.6086
AB ) 1.5323 2 0.7661 0.26  0.7699 c

Subjects* 110.6100 38 29107 2.16  0.0003

Eq of slopes 10.7274 5 2.1454  0.73  0.6003

Aver. slope? 23.4620 1 2§.4'6zo 8.06  0.0000 - .
T 260310 5 5.2061  3.87  0.0022 :
TA 2.37%69 5 0.4753 0.35  0.8795

B 7.6095. 10 0.7609  0.56  0.8403

e T '17.2%0 10 © 17250 128 0.2817 ,

Residual  272.8700 203 1.3442 ]

Total * 485, 3600 282

* A1l subject effects are adjusted to allow, for different slopes
of covariate in the treatment groups.

a This test for zero 'avérage slope of regression coefficient is-
_actually equivalent to a test for zero correlation. o

}
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Table 27

f headache duration data (b}*e-post-fol'low-up).

. Source table for equal'fty of sTopes test in éna]ys‘is df covariance

128.

s;u%ce Sum of

Degrees of  Mean } Tail

s -Squares sFreedom Square Probabili t?l
A B Y- I ~1.9978 -@.01 0.89%
B 76\9606 2 384.9800  3.11  0.0560 ’
AB . 541,1000 2 270.5500 2.18  0.1262 .
Subjects *  4702.1000 - 38 123.7400  1.37 6.03337'
Eq. of slopes 1833.3900 5 3%6.6780 - 2.96, 0.0235
Aver. slopd = 3206.7000 1 \ 3206.7000  25.91 0.0000
T 637.9500 5 127.5900 - 1.41 0.2184
TA | 91.2630 5 18.25%  0.20  0.9608
T - 602.1000 10 60.2100 0.67 0.7514 .
TAB . 710.4500 10, 71.0450 0.79 0.6378
Residual  18242.0000 3 \ 89.8600 ]
Total . . 33%24.0000 287 o

* A11 subject effects are adjusted to allow for different slopes

of covariate in the treatment groups.

a This test for zero average slope of regression qoefficiﬁ‘t is

actually equivalenf to.a test for zero correlation.




e o

e

LR

]

. ) . o
90ETL"Z 56T .« LTLY0°6TS 20113 J -
; : ?
_ . a
To10L8%0 98°0 - B8LEE°T oot SI8L£°€2 vl
. SL€T°0 . - ezl z9g0s°¢ [ w LT9E0"SE i
-~ » . i l.‘\ .
2960 .02°0 500%5°0 4 - 1200L°2 Vi
’ - 4
6€21°0 YA ZET9L" Y S 09908°€Z .
. 2909927 8¢ GSE0S £SB o1ag .
. . ¢ - - ) v
118.°0 . "sZ'0 96585°¢ 4 WL TT av
€8LE°0 00°1 1220722 T 19%08° 4y 1
. SLES°0 66" 0 L2L69°8 I 121698 v )
£31T1qRq034 A‘ aaenbg . mopaaiyg saz¥nbg -
TFel T - i uway Jo. seaa8aq .. Jo amg . v,uu:om
b . \ .
- . T -
\ L o \J . <
(dn-moT103 O3 Jusmjwaxlisod .y3noayy -21d})
’ ®38(Q UOTIRDTPIY 103 2DURTIRAC) JO sTsiTeuy ) i
) 82 s1qwL ,
. B - )
avletma s 1] e - : e e - PR ek e e i o e



. .
“»
130.
Table 29 |
Source téb]e‘for equality of slopes test in .ana1ysisﬁ of covariance
of headache medication data (pre-post-follow-up).
(
Source .- Sum of Degrees of Mean F Tail
- ) ‘ | Squarés Freedon ) Square ' Probability )
X ‘ . ,
A ‘ 0.6628 1 0.6628  0.05  0.8208
B 0.7585 2£_ Yooz 002 0sm7
AB . 22.72070 2 111048 0.87  0.4267
Subjects *  484.5300 8 . 1275 4.85  0.0000 -
Eq. of slopes 137.6770 , 5 21.9%4 - 2.15 0.0791 .
Aver, slope’ 495.5900 * .| 495.5%00 38.86  0.0000
T . 24.9430 ° 5 4.9886  1.90 © 0.0956
TA 3.89% 5 0.7787  0.29  0.9143
T8 34.1690 10 - 3.469 1.3 0.2312
AR . 23.5110 10 © 2311  0.89  0.5379
Residual 532.6600 203 2.6241 Q
Total 2129.7000 .« 282 B Y

* A1l subject effects are adjusted to allow for ‘different slopes
of covariate in the treatment groups.
a This test for average zero siope of regression coefficient is

actually equivalent to a test for zero corre"lat'ion.
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Table 31

132.

Source table for equality of. siopes test in analysis of covariance

»0f headaché index data (pre-post-follow-up).

g ‘ 1

Source Sum of  Degrees of  Mean F Tail - )

\ y Squares Freedom Square } " Probabili ty
A | 4061.6 1 0616 0.3 0.5449‘ :
B 3944.4 ', 2 / 1972.2 0.18  0.8350 3 //
AB 2746.1 2 1373.0  0.12  0.8818 \
Subjects* 413740.0 38 108é8.0 2.02 0.0010
Eq‘. of slopes 124440.6 5 24888.1 2.28  0.0654
Aver. s1apea 616460.0 -1 616460.0 56.61 . 0.0000
T - 46962.0 5 9392.4  1.74  0.1263 ’
TA 4895.4 5 979.1 0.18 0.9692
T8 , 91006.0 10 5100.6 0.94 0.4916 ‘
TAB | 39656.6 10 3965.6 0.73 0.6901
Residual, 1093900.0 203 538_8 5 .
Total =  2712900.0 282 ‘o~ . A
* Aﬂ‘sub:ject effects are adjusted to quw for élifferent siopes

of, covariate in the treatment groups.
“a T;ﬁs test for zero average slope of regression coefficient .is g
actually equivalent to a 'test‘\for zero correlation.
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134,

Tab]éj3§
. Mean EMG acti vity scores during baseline, feecback and
transfer of training phases of weekly trai\n_ing sessions.

" Group H-EMG T-EMG HY?

wkPhase B F T B F T B F T,

1 17.4 1.8 113 18.6 12.0 2.3 4.3 55.5 5L.6

2 7.9 6.6 88 25.8 18.1 18.7 50.8 51.6 50.0

3 9.2 7.3 6.6 18.6 10.4 155 29.0 20.5 10.8

4 8.5 8.6 85 231 19.6 2.7 2.1 10.0 7.5

.

1 8.6 9.6 1.4 53 4.6 4.4 2.3 16.7 12.4
"2 19.6 13.8 112  13.4 1.7 1.4 180 0.2 4.2

3 11.6 9.3 10.6 129 8.8 ,8.8 13.8 12.1 5.6

4 9.8 6.3 6.4 787 53 53

1 1.2 1.4 07 4é§é‘ 25.4 19.0 9.4 8.2 17.7
2 W23.2 184 109 289 ‘9.2 16.0 13.8 10.5 4.7

3 125 9.2 87 217 5.4 9.2 98 7.6 6.1

4 7.2 5‘9 4.2 13.5 4.3 7.5 3.9 143 4.8

1 5.9 49 98 6.2 28 21 100 92 46

2 2.5 1.9 2.3 6.2 4.3 34 235 206 12.7

6.5 9.5 57 124 84 7.0 7.4 85 3.0

% 35 39 61 48 26 20 0.1 9.2 6.1
N

1& ©2.7 2.1 1.7 8.6 8.3 6.3 m

2 ° 39 17 L1 45 5.0 4.1 m

3 3.2 1.8 1.6 2.2 25 1.9 m

613 1.0 24 45 43 m
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Tabje 33 cont'd <
1 0.4 9.0 7.8 7.5 4.8 6.3 7.0 4.1 1.4
2 2.9 2.3 2.3 3.0 2.4 22 157 8.6 6.0
° 3 3.4 2.7 2.3 6.7 5.7 4.9  42.2 31.4 12.0
4! 3.2 31 29 7.4 56 1.4 m )
1 20.9 14.8 15.0 2.3 2.1 2.1 136 21.1 9.1
2 20.6 9.8 7.2 4.9 4.9 4.0 12?5 12.1 8.8
’ 3 17.1 9.8 8.5 2.3 1.8 1.2 m
4 14.3 11.0 10.5 5.1 4.6 4.4 .29.6 '28.4 26.8
1 9.0 9.7 8.4 7.3 7.3 6.6 19.9 24.9 15.8
2 8.0 8.4 6.7 5.4\\ 4.0 4.6, 25.9 35.6 11.1
° 3 53 3.5 3.0 7.1 4.3 4.4 38.4 28.0 19.7
4 7.8 7.3 7.0 10.2 7.4 85 3.5 40.0 27.4
1 81 76 7.5 5.2 6.5 5.5 49.2 44.5 34.8
2 4.0 1.8 9.4 7.2 10.4 127 m
’ 3 48.9 45.6 43.2 5.8 4.9 3.8 27.8 12.4 8.1
4 . 232 23.2 236 8.2. 6.9 &1 176 14.0 6.2
1 1.1 1.5 8.9 11.2 9.3 6.9 39.5 39.9 28.3
2 10.5 7.9 5[9 11.5 10.0 9.0 32.3 21.2 19.2
10 3 15.7 1§Y2K 12.3 8.1 6.4 62 205 18.0 19.3
4 13.8 9.4 9.9 8.4 7.2 7.0 14.5 13.0

16.2
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Table 38
Mean differential temperature scores during
baseline, feedback and transfer of training phases of weekly sessions.
Group M- temp T-temp HYP
S Wk o .
Phase B F - T B F . T B F T
1 45.9 47.2 -48.3 46.9 50.3 51.0 m
2 _52.2 53.3 500 43.2 47.1 "47.0 m
3 44.9 46.9 50.2 - 49.5 50.0 50.8 m
4 47.6 49.2 49.4 374 36.7-38.4  m
1 52.6 53.3 52.3 43.1 45.5 46.] 57.6 57.0 56.6
2 55.3 5.5 55.9 44,6 49.1 48.2 54.2 54.9 55.1
2 . )
3 49.4 50.1 50.0 49,2 49.9 49.5 §3.5 53.3 53.0
4 51.9 53,0 52.2 49.5 50.7 ' 49.4 m
1 '48.0  54.1 54.2 52.9 54.3 §3.2 54.5 54.054.4
2 50.0 53.1 52.1 50.6 54.1 53.6 - 52.7 53.2 53.1
3 T
3 44,7 52.7 53.5 43,7 49.2 48.5 50.9 51.5 50.7
4 51.3 53.7 51.7 § 53.0 56.0 564 54.0 50.3 49.6
1 55.1 55.9 54.0 48.7 52.1 52.4  51.4 51.6° 51.5
2 53.9 55.1 54.4 51.5° 54.8 55.2  51.5 53.3 54.1
4 ‘ p .
3 54:6 59.0 60.8 50.5 53.6 -53.9 53.7 54.0 454.2
4 55.8 58.7 58.7 49.8 50.6 ,51.1 52.9 52.9 52.4
T - s ) v
1 4.2 53.0- 53.9 52.7 53.0 53.2 m’
2  51.3 53.4 53.6 51.4 52.4 52.7 m
5 ' : ~ . R
3 51.7 53.0 53.1 52.5 54,4 53.9 m :
4 41.6° 49.7 63.0 51.1 52.6 <52.1 m

\;
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‘Table 38 cont'd
1 5.1 559 55.3 6.5 47.5 47.9 528 53.8 54.2
.6‘2"‘ 526 540 547 (402 4.9 445 T 56.4 669 57.8
(3. & 50.3 527 '52.4 47.7 50.1 49.5  50.5 50.2 4.9
4 527 ‘52.8 52.9 48.9 0.3 49.0 - 57.0 57.1 56.9
-1 49.5 48.6 48.0 38.2 3.6 37.5  53.1 53.9 54.0
"2 50.7 52.9° 53.8 44.6 49.8 49.6  50.2 '51.1 50.8
Ty 524 52.9 ,52.9 Q1 5.4 5.8 49.1 50.3 4.7
X 5.1 527 53.1 4.7 47.1 47.8 520 514 50.5
1 515 52.4 55.1 . 53.0 5.1 52.0 m .
2 514 53.6 55.4 50.8 50.9. 51.2 m )
® 47.6 52.2 53.3 50.7 53.2 52.4  m
4 .63 56.5.5.1 52.6 521 522 m §
1 53.1 53.2 53.3 4@1 42.6  53.4 53.0 ,53.8
2 . 523 53.9 530 48.4 458 457 f e \
9,‘3 © 518 52.2 52.3 47.7 41.4 39.5  50.1 51.2 51.Q' ‘
4 49.6 527 S11 49.8 48.0 509  53.3 53.1‘“‘53.1‘
1 54.1 54.4 55.7 54.4 54.5 - 54.2  56.4 54.0 50.3
"2 50.4 52.2 52.7 53.2 54.2 542  54.1 54.6  54.4
P e [50.7 52.0 50.2 53.8 _54.2 53.9 53.4 534
4. s52 6.1 5%6.0 5.1 534 1 50.0 5.9 4.7
memissing. . ) . o : "
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U . o . Table 54 ’ . ,

Pearson Correl&tion.Coefficients of all Ee:adache( Variables ~

C ‘ Freq Int Dur Med Index
- - . - n 3
Preq  1.0000  0.4212  0.1404 0.1879  0.5530 |
e > B 0)  ( 284) ( 284)S( 284) (- 284) ,,
‘ ‘ p=stk%  p=0,000 p=0.009 p=0,001  p=0.000 (4
Int 0.4212 1.0000  0.5114 0.5053 (0.5254 |
PN - S (18§ 0)  284) ( 284)  ( 284) |
‘_ . pm0.000  ~pmkikk% ' pm0.000 ¢ p=0.000 p=0.000
bur  0.1404 0.5114  1.0000 0.4875 0.7032 | | IR
g ¢ oas)  ( 284)  ( 0 ( 284)  ( 284) }
. p=0.009 ' p=0.000  pe¥kiik  p=Q, OC;O p=0.000 i
. Med 0.1879.  0.5053 ' 0.4875 1.0000 - 0.4822 ’
. ¢ 286 K 284)y ( 284) (O 284) T
p=0.001  p=0.000 p=0.000 pm=kwkkk  p=0,000 o \
' | Index  0.5530 0.5254  0.7032 0.4822  beGO00 .
,,' (288  ( 284) ( 284) ( 2848) (0O - - | "
{ p=0.000 ° p=0.000 p=0.000 g-o.boo NI ' o }
| ( 000 =000, c
sf -\
{4 Fre’c‘;uency, Intensity, Duratgion, Medication, Heada‘ché AIndex -

" \
(Coefficient/(Cases)/Significance)

v

’.'The‘analyasis waa performed on all observations, ignoring structure.
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