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This htudy qlayd the meept of pnchaphy:iala;iul reactivity
;I.n an ittqt to fprther dglinnt;: phy-ialaiigll re:pm- to a psycho-
lﬁgfenl i;:g_luhli; and to relate these responses te t;hg migraine headache
fﬂ?@ﬂié; ﬂﬁhiﬂﬁhe broader context of the individual m\iqucﬁnl |

p::-diﬁ- Migraine iubj’g wvare compared with nm-ignin: subjeéts on

measures to a psychological ltilul!l.ia S “' ;
= s ,r
Py The luhdaat: for this study included 39 -igflinturi ‘who we}e

fe:ﬁxitgg from the community, and screened on the b;l’:l.g‘_af rbudgehg :
sctivity and -mt&- characteristics. A fm.!: of éqlia:t’ i;’teﬁiﬂg,
. ‘h.gfébj! the iigriihe subjects were f?qu:l:éﬂ to bring -n:s:ig:ed,
similar lg‘gd friends jha' ;E;E ia’rm_’mgd for absence el;af headache activity, -
vas implemented to secure a relatively well-matched comtrol g::bup.
Each subject vas seen individually, for a single one-hour session.
Erant:iin electromyopotential, palmar electrodermal :;égivity; angd
di;itil skin temperature were all recorded through :urfi;igleetradﬂ
éuzing the fodr experimental conditions. The first Eﬁ;ldiéiﬁﬂ was a 15
minute adaptation condition, during which subjects were requested to sit
quietly in a rgeligmg ::h!if, keep their eyes open, reilxi md. jiltlﬂ to
‘soft background music. The second ganditiﬁﬂ (baseline), vhich ,vi; of 3
minutes durntiﬂn, was similar to the ldnptitiﬁm condition, except that

‘
subjects wvere requested to keep their eyes Elﬂled;\ Then csme the
stimulus condition, at the begimning of which subjects were instructed

to nitglly subtract 7 from 1000 in serial fashion, as fast as possible
) 2



until told tﬂ‘iEBP-J'A‘EEiT 3 -inuta e-:; the order to stop; uﬂ th:
subjects were then instructed to relas for 5 minutes at which ﬂint thq
wvere finished the Ff,ﬂF!ﬂﬁIl; Th;ll lut condition was :emd 'H:i:avcfy
condition. o
A 2 Group x 4 cgngitiﬁﬁg ANOVA with ;-p-;ted measures for .. ﬁi .
conditions was carried out np,&;ﬁly faf edch E;f the 3 ph}i’!iélﬂi@l v
:ﬁ‘ilitin. The only iigniﬂmt effect hvnlvins ;taup: was a 7iijP1§i‘
l;i.n :fflzt on aﬁditim across groups, :lﬂditltiﬂ( m: th: iilﬁiiz
graup had a. :1m£1emtly hizhgr ‘MG level than the m;ﬂm ::anp In
the adaptation :aﬂditian. but t:h.:t this dif‘fermce did not p:r-:t-t 1:;
7 t appears that ii:ﬂinm: havs highet ;Lizu.l; QS

. myscle tension |th 0 nommigraineurs with gye- ﬁpan. but not with ey’g

cla;of The -linear feﬁ:nicm of EMG on tiﬁg vhiah vas calculated to

) dell with fl\g within conditions, showed thnt; the ﬂmigraine gi‘mm
vithin the adaptation condition Jhad EMG values vhich were ,,.init:illlj

. iower than those of migraineurs, i;ut which !ppfé!ﬂf!éﬂ the latter g’f@{?'i

value toward the end of the condition. x



Y -
a
» ‘ [ ‘:é . ‘
o o A
. \'i ’ ) %
I IMtomucMmMp&phvﬁnumﬁ;ﬂnﬂm
expedited the co-pletign ef thi.- thui-- '{
, . Dr. ?-'eot;e Fitzsimmons, my chairman, for his mgu:l‘;nint and
assiétance. - .
. i L
* .. Charles Anderson snd Ken Ward for their hq;ipful mﬁg!tim
lnd for cm:l.n; on my committes. - ¢ : ' o

%
ln,

Donna Meen for tolerating ‘the intmian of thig pﬂj!&t into har
life. -

Dr. T. McGuire and fnilm lEud:at- Dﬂnlld‘ﬂ:clhb ;nd Scl‘!l;ﬂ:

]
HcCatm. who helped - with tha dxtl mlylii. .
Vicki Trombleydir ber excellent typing. .
P} ) ) - ’ : ) %}‘ii ‘ i‘ )



m“g gf ﬁlﬂ st“dz !I!!li!Iliil;liﬁiillllll'II!l‘I !i-"i

E

iy
9

e I
S8
s
&
}E

E

ey
HI
|
-]
S
g
o
£ ]
l"l
»
E‘
o

L]

¢
L]

.

.
.
l

L]

L]

[

.

-~

.

-

.

L]

L]

L]

L]
L -

rliﬂlﬂgiﬁll hp&t‘.ti (-i--!iii;.iiiiiji-:-n-id:!:--n;! 10!

' P.jgwlagiul A-P‘etl ilillill-i-;-a----------;---i 1‘5'
o xﬁy& .
._;-"-V" !iapiﬁhﬁlq1¢ir A.Pg:t. li!iil--'iiiiii--lii-i--ni Lg

';III'.’. m gl-;-----!éiilsil--g!:-gﬁ;;a--;n-i---ir;;--glip 2?5

‘" " s‘lbj‘:t- Iilillji!ig-:--!l‘iil.l!i.‘lllllili‘f..ill‘iI!’Z’S'A
. i A
Appgtlt“ R N RN R F Y N R N R R R NN RN NN NN ;rléx

ETQEEQEIE !i‘giii-ij;éiiigiil!iiiil!!iiiiiéiii,ﬁii;;; § 28

f‘; ‘Dlgmgﬁtiﬁn il;!ill;!izlé_l;iiiiiiiiiliiiiiiil-i.;iil.i _30

Wt i
gl

" Resdarch Design and Stltiiticil Analysis ...,g;..a. k3

,,,,, o 32
Analyses of Variance .;;.;;.a;_--ii..;iy.g,_._;__.i_ 32

IV RESULT

-

Linear Regr-;-inﬂ Analyges ......ccccisennsavesnans 33

#,

v DTSCUSSIQE --;--i‘-g-;;.---iiiéégiéi;iiil;i@.i:i;ini-;:; 37

ngﬁ Bf riném: !Q!CliiiElﬂiiI-llviﬁiiiﬁliiijiﬁﬂll 3'7.. ~-

j=plications for Further Research Cererereienenanns 43

© ik



I

. . . . _ ; S
S > P o e
APPEMDIX A. mmmm: . 8.

* mﬂ;lg mm il-iil!iiiii.llIl_l!llil.!iilill‘ill 59;

mc- MIIH@' mm ii'aniii;--;ii-i-ii;ii 'SI‘

APPENDIX D, -!Esmcﬁuus . &

APPRYDIX E. - INSTRUCTIONS m ADAPTATION mz_pn f 54 -

mni INSTRUCTIONS AFTER BASELINE —— eeveseods 55

*,

a

' APPEMDIX ¢.- INSTRIJCTIDHS AFTER STIMULUS PERIOD...\........ 56

Mﬂ E- SCHEF?E POST HOC CD!EARI-SDNS..,.”,

FIGURE 1. mnw "ARD Imcxg.m EFFECTS FOR THREE )

mstammm vnzAnLgs.‘ 58

‘Fim;z; erl mxa Mi!i!l'ii?‘l!l!irf;'-'"!,.‘iﬁv!iii 59 -

o ’ S - ¢ ' = ' : S
- .. - - ., . e . . = .



. ChapterI ot :
IRTRODUCTION ¢ e

...uei. . e . * “ “ ' ' : o - . .. .

_Headache 1is’ ong of the’ -oct pervuin co-phintl of -ankiml An
'eltinted 50% of the popuhtion lua suffered severe or dhabling head- .
achec at .o-e time in tbeir lim (Ziegler. 1976). H:l.grl:l.ne headac‘he is
also relatively co-on, afflicting about 15 to 20X. of wen, and 23 to 292
of women. (Waters nnd‘O'ConnOt, 1975) The Ad Boc Co-ittce on Clnu-
ification of Headache (1962) describes nigraine as:

recurrent attacks of headache widely varied in intensity,

frequency, and duration. The attacks are comsonly uni- .o
- lateral 4in onset; are usually associated with anorexia and AR

1

L sometimed with nausea and vomiting; in some are preceded by, '
' or associated with conspicuous sensory, motor and mood dis- '
turbnncel, and are often familial.(p. 127)

‘
whilé the pathophy-lology of migraine is not well understood, recent
1nve-tigationa have contributed -uch to the elucidntion of the cau:;
and mechanism of ﬂigrnine Higraine may be broached from a number of
s _perspectives including psychologicul. genetic, diochemical, neurological,
~vascular ind electroppy;iological; vhile advances have occurred in all of
the;e areas, only some aspects of migraine are directly relevant to the
p;eaent discussion. |

It is kn;wn tgat thg pain of pigraine headache is associatéd with
vascular phenoména, nanely the edemous vasodilation of extracranial
arteries. Dalel;io (1978) indicated that the migraine syndrome is the
result of a combination of vasodilation and a sterile inflammation

which occurs as a result of the secretion of vaboac'tive substances at

the site of the distended blood velsels. Vasodilation appears to be a
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rebound phm rmlt:lng fru the dephtinn af :kcﬂiﬂu nﬁzﬁn
folloving an 1n1ti‘a 1ncre¢n¢ of this suhjtggcg IEEtll!ld -erﬂtanin
» -ecretion, thoug%f to be the indirect result of. !bdaeri;: ch!nzili
‘dietary factorq, or stress, causes vasocomstric ction (Endfa-. iQ?B).
- Thus niéé;ine !ollovi'n two-step ptoéesc; the first zhg:legg:iSld'hi )
'valoconstriction. followed by vu.odilntian. o = é'—  _
There ‘are potentinlly many tacto:n invﬁlved in the atinlp:y gf; *
_ ﬂgram. auy faetor vluch mxtu:u cérgb:ﬁ!lf:ﬁl:r emtﬂcﬂh ‘
tl!mby utung of the two-stage mechaniem, em;ld be :Ilpligltd. nm:l
'(1975) reportt chat a -1nor1ty of headaches are ;:u;:é by f:etnr- other
‘than nonapecific psychological ctreco. A ﬁu:bar of ininEis;Ea:g are
‘:Ln agrment \dth 'this conteution, and thus stress is :a-nmly -eea as
the nnjor trigzer of the -1grainc lechnn;:i; Suppaft for this Pﬂlitiﬁﬂ:‘
is provided by the ob.ervution'bf a corre-?nndgngg betwaen itte:-ful
gyenta and the onset of -1gra1nc. -For example, Egafykicutt.lnd Egg:
(1973 found that over half of their subjects suffered their Eifit
migraine attack during a period of emotional stress. Further, it wvas
found th;t over‘half of the attacks of 43 subjects' were coincident iigh
a stressful event. In an early study, Marcussen and Wolff (1949) were
:ucéesaful in provoking migraine attacks by intradﬁzing an arousing topie.
Yet itresn aloneé does not aﬁpeat to be fglpan!ib;g for migraine
att;ckn Henryk-Gutt and Rees (1973 found no svidence that !igflinEqu
had been lubjected to greater levels of stress than nommigraineurs had.
However, the results of psychological tests suggested that migraineurs

experienced relatively low stress situations as threatening. As Bakal

(1975) has pointed out, the term "stress" cannot be efficaciously used



in any abeolute senise. Some situations :r- Plfﬂi'ﬂ as wmore stressful
to ‘soms individuals than te cthers. It appears then, that there is
something peculiar about &: vay in which ligf!iﬁﬂﬂﬁm to events
they Find stressful that triggers the two-stage mechaniem resulting in
u;rdnc beadache. As has been miggested in various ;Ei.idin dealing

vith persopality and migraine, there may well be constitutional E;nd:ngiu
that prcdup:cnj‘ .:i;rliﬁgurs ‘to respond more .ltf,ﬁjf;gij to stimuli than |
.nonnj.x'raneu:i do. _linlﬁgigil theories _;-phnige various Eia;h;ieil,
gc_n&tic. nenrnlagie:lf and vascular morphological smd fimc;tiamlinpiztg
.of migraine. Whue both af these types of #nriihlea are undoubtedly
1m1v¢d in f.hi etialﬁgy uf migraine, it ippur- that imygnurcha‘gi-
see the <crux of thé mptter centering on the vay in which bialngieli
Iechan:l.m r::pmd ta pljehalogic:l ltiiul:l.. This m:tian is implieit in
-lttel. theories n; migraine, and {s emi::gnt with th: Biopsychological
approach pn:iigigited E; .Bml (1975) and later by A,dm, Feuerstein,

and '!ovlct(léao). Higrlﬁg@: i;y have predilectioms both biologil llly

4
and paycholagie;lly to re:panﬂ to stress in thelr own peculiar manner.

-
=

Undcr the mbriv: of t.‘he Binplyahnla;i approach thgr; are a

-

number of ways in vhi,f;h, atress can the@re\; ally trigger a migraine
ntt;ck. A ougber of vriters have alluded iii ééf;;tgl btgﬁ;rl tg the fﬁi:i
-of -tfuiia the -iiti‘alag'y of migraine. Dalessio (1980) indicates simply
'that the presence of ii;::lng is a sign that th individual is under -
‘ltru., and that relief from lm:ty is a hgitiute im of truﬁem:.
Kudrow -g1978) believes that stress results frﬁiégntieipitian or from an °

ngptation effort. i!-:n (;98_0) sums up thjg: position perspicuously:



migraing sufferers are characterized by a high degree of
autonomic lability which résults in objectively low stress
situations b:ig; reacted to as threatening, triggering
syspathetic activity in the autonomic nervous iyitgg.

(p. 427)

The concept of h;ightened gragssl in the sympathetic branch of the
lutﬁﬁﬁ!ic Dervous l?lt!féil consistent with psychological -tudia: of
migraine, and offers n_patenti;l g:pl;nntiag for migraine onset.
Appenzeller (1976) has suggested a biochemical connection between
-ygpgﬁhgtig over—arousal and migraine attacks. An indirect enpiriéll
connection between ;igrgiﬂg and iyipithetié arousal has been implied as
a result af the success nf treatment pratr;mi directed at decreasing

. sympathetic ;gtiritj ﬁhrﬁq;h the Pfﬁiﬁtiﬂn gf v;riau: relaxation
techniques (eg. Sargent et.a, 1980). In some cases :21;::tia§ wvas -
confounded with incregses in skin temperature, which in Ehiiﬂ!ifli?iEt;
thought to-have a direct thetipgutié&phyliclagicgl effect on the viﬂgEL
lature (Tarler-Benlolo, 1978). ‘

Whether ess results in ;nnnr:liggd sympathetic lrnulnl which inm
turn sets off the migraine attack, or ih;thgr it 1is primarily thg
sctivationf specific ?iicﬁl;f»tlipﬂﬁili that results in headache 1is
not entirely clear. The lltzér é:pl:n:tiﬂﬁ is attractive by virtue of
the known vascular iﬁvalvtgznt in the -i;fline sechanisn. This situation
il further confused by the fact that vq:cular Tesponses are part af

generalized sympathetic arousal lj itll as part of the orienting :ggpgngé

' (0.R.) .and the defensive response (’nl:.e) Yor uﬁph,' Boudewyns (1976)

“wrelated to digfgi;gd blood flau in tissus ﬁ!-ub; 1977). V;:iau- ‘vascular



pbm. obumd in migraineurs tmﬂl to boletar the mciﬂ: ﬁicnll:
response concept of migraine Ctiﬂléjy A nwber of studies indicate
that the vascular responses of migraineurs to various physical stimsuli
are different from the responses of ﬁﬂﬁ migraineurs (eg. App?ﬁ;eller, .
Davison, & Marehall, 1963; Dawngy and Frewin, 1972) More important

to the present discussion are findigg- &f atypical responses to p-ychn-
logical stimuli; these studies are psychophysiological in the sense thlé
thny‘focuo on phy:iolagiéil faipﬂngg: to envirommental iti-gli. Iha;
are directly télnted to the question of how-stress causes migraine. One
unchvstudy by Price';ﬁd'Tufiky (1976) found that migraineurs were unable
to comply with the demand that they produce digital vasodilation, while
. nomwigrsineurs were able to comply. !;gfginegri instead tgnégd to i
_conittiet of show no change over time. This tendancy vas even more

marked for temporal artery blood volume changes. ‘The authors note that

Thi- tendency to vasoconstrict could be ‘analogous tp the initial vaso-
conatriction of the gvn!itnge headachs machanigm.

Price and Turoky ® results are profound in that they demonstrate
ﬁhe pffect‘of arousal on vascular responses. However, the question of
whether this Yas & specific vascular response or juit an aspect of
general arousal is unanswerad. Results af an experiment carried out by
Bakal and K‘ganov'?13§7) indicate that migraineurs respond with stronger
EMG values than did either a group of tension headache subjects, or a
group of control subjects. Pulse velocities were gf!lEEf for the two
headache groups thcn for :h;':antfaln. These fiﬂﬂing{ do not support

the notion that the vascular response per se, apart from physiological |



indices of sroussl in other modalities is responsible for migratse
attacks. | y

The orienting reopon-e (0.R.) and defensive tlipun:l (p.R.) éri;
both aspects of autonomic arousal and sre eaﬁv-niaﬁt constructs for 1@&
providing conceptual continuity QQEUEin environmental stressors and .
‘pﬂyaiological responses. In thi- respect the O.R. and D.R. provide
vays in which individuals' responses to environmental stressors can be
related to the etiology of migraise. As Coben (1978) has indicated,
claims that--ixfaineuri have unstable nﬁtﬁﬁﬁiic nlfvﬁui'iYitiEi are not
‘well documented. The relationtuip betveen stress and migraioe is not
clcurly underotood but the few ob-grvgtiani of physiological f-ipﬁnﬂzl
to various peychological ctinuli that are documented have helped further
define that relationship. | | é

_Ihe thgory of Response Spgcifici:y speaks directly to thgﬁhslue of
diffefehtial aciivaticn of phy.1°1ggig;1 modalities in Tesponse to
:onvirmtll ;ti-nli \At one utfﬁe, general sctivation theoried hold
" that the sympathetic nervoul system relpaﬂdi in a diffuie,Vundiffgrencilted
manner, whereaa at the other extreme lies the theory that v:riﬁui systems
;lre'highly dissociated (Duffj,>1972). iijpan:g Specificity 1is more
consistent vigh the latter éhnn the former, while the concepts of O.R.
and.D.R. tend to Le‘lort clsoely related to the former. "Individual
uniqueness" is a special case of Response Specificity referring to the
tendency of subjects with similar characteristics or symptbms to respond
-differently\frd;-.ubjecta without thﬂ;E special characteristics (Engel,
1972). A synonymous term is "symptom specificity."” This theory would

suggest that gigraineur. are more :ﬁieepfible to stress - induced

~
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gdifferent stinuli in eix 2

across a nunbcr of ‘tasks. )S:ayvt (197 

)
-4

actlvn:ton of che phy:inlathii mechanism !llﬁciltid ‘with that ea:pllint
(Cob-a. licklco. & anAIthn:. 1978) ihnl one would expect ii[fiiﬂllri:

¢ bl

to be more re‘ctiv. to stress in ths wvascular ijitii that nﬁﬁiiifgiﬁtﬁri

'vouxd be. suppor: for. this theory vas provided by Moss and In;ll (el:-d

in lnsel. 1972) who found that pltignti with hj?nftmian mcﬁd nore
ttrongly in blood pre:lur: than did i:thritien; -hﬂ r-let-d more strongly

in thu -usclea of -symptomatic jaint:.

_;-d!nl:th-:. (lﬂl)mwm

»faund that Ehny rasponded more wmmiformly :a
a
844 cent. plynhnphylinlﬁgicu lggiurEl than did

typy in’ -1graineura;

<.

~nou-13ra1ncuro. Their e:pari:en;,&ii ngt lpak faf 1ndividu:1 uniqugnils

»

or tylpton lpecifi,city. rlthet they m:ﬁ the two groups' tglpﬁgl;--
ndvﬁ:::ai the u:ggaf ittili

profile"as an 1nitial step fnr pgtignt- about to fecgiva ggnerll Elli:!

.ation training. The profile :ﬁn:iit: of an 1n1t111 baseline PEfiﬂd; k

followed by the 1ntrodu§tiun g! 4 .mental- itr:i-af, followed by ‘\pﬁfiﬂd

of relaxation. Stoyva indicates that m igraineurs tend to show & itrﬁngaf-
vasoconstriction response Ehin other responses, and ilternately thgt ten-
sion headache patients respond with stromger muscle E%Piibg of the ‘head -

. H
muscles. This observation seems to be tantamount’ to symptom specificity.

He goes further to say that after the cessation of the mental stressor
&

' some individuals shov slower recoveries in one or more of the physio-

1031&41 measures, and that such tendencies can be related to the part-
fcular stress-related disorder vhich an individual 1s suffering from.
¥ B

Unfortunately this author &ég- not provide data to support his

qbservations. ‘ - -

4



Purpose of the Study

The purpose of t!d.. -i-dy wss to exsmine peychophysiological dau

¢

and compare lizraineurl vith nomi;ratncur. 'ith:ln thc coutut of tbc

"1nd1vidua.1 uniqogneu or "sywptom specificicy” paruu- !loto

cpecificany, this study wasdirected xmrd.co-pariu -nraium lnd

noomigraineurs' physiological responses to a d-and litutign, and the

subsequent recovery .of thue responses, with the intent of clarifying
theuchmh-by-hichntrm leads :o-muum nnfaum

: quuciou vero asked: -

1.

Do mnincuro differ frc- nmignincurc on basal levels .
of electromyopotential (EMC), digital skin tc-penture ~
(DST), or electrodcmlpotcnt{nl (EDR)?

Is there a differcnce betweeh migraineurs and nonmigraineurs.
in the response of the three physiological -uturu (PMG,
DST, & EDR) to a demand -1tution? :

Is there a difference betvoen ni;raincun ehd nonmf{graineurs
in the recovery of the thres phyliologibu.l measures (EMG,

: DST. & EDR) after cessation of the demand situation?

’

.Does the rchtion.hip between the thru physiological

responses (EMG, DST &EDR) appear to be different for
migraineurs in comparison to nommigraineurs?



" / . Chapter I
| '“"\im;ﬁammmm\
Just as migraine headache is -alzigne-tgi. e 1s the research vhich
ii:tl tn lpprlhggd this p-infgl iilidy Hi;rlinl il at once a psycho- '
lagigll. ;:n::ie, biochemical, neurological, vgizullr lnd elactro-
physiological cvggt; ibilg all of these f-e:g:ﬁ‘:ri pertinent to migraioe
etiology and tfi!ﬁ!iétf and rasearch exists in all of these areas, thers
reseins guch to learn. Tn fact recent Eh;nkini has cast serious dowbts
upon SOmE Eﬁgt-gpﬁtlfy =agvtntiﬁnnlly -nuniithig :aaccptu:li:ltig!i nf
!igrline h:ldl:hn..gnﬂ canliquzncli Bli 1-d Eﬂ a bost of new uggﬂgy:rid
qﬁijtian: OﬂE such question entreats thn :llrifiggtina of th: til!tiﬂn

‘he &gic;i

of stress to the atioclogy of migraine, and h;; biﬁl@gi:;l
and binp:yehplagicil elements. In this chapter each of these tthE
gln-antn serves as a h!:din:. under which relevant research is arg:ni:ed
:n¢ dineulied. Preceding this is a definition of migraine with a

injcgipgian ‘of the various types. S

i — ' =

Definition of Migraine :

The Ad Hoc Committee on Classification of Hesdache (Friedman et.al.,
* - .
1962) describes migrdine as:’

recurrent attacks of headache widely varied in intensity, frequency.
and duration. The attacks are commonly unilateral in onset; are
usually associated with anoraxis and sometimes with nauses and
vomiting; in some are preceded by, or associated with conspicuous
sensory, motor, and mood disturbances; and are often familial.

(p- 127)

Migraine headache is then subdivided into five subtypes, each af which
shares -aieifbﬁt‘naﬁ all of the features mentioned sbove. In "Classic"

migraine, the headache is preceded by a P-tukc;mg vhich consists of

r



trensient visual and other sensory or motor manifestations. “Conmon"
nur'aing has no prodrome, 1is less often uﬂluﬁl. and 1is often

aseociated with ﬁfim“&vh -

mental, occupational, or menstrus)
variablci. "Cluster" hhdm is typically unilateral; brief ,
dm'u:i.c.mi gﬂ;emﬂn; frequently for a period of time, tallailad by A long -
period of :—iuiaﬁ. “E-ipa,gir_ and "Opthalmoplegic” headachy are
foaturod by persisting sensory and motor :gifnngim_ "Lower~half"

- hasdethe 18 Eilt:ii'pfil!riif‘in the lower helf of the fl:l (?iinjgja

, tt al., 1962). !:t:e authors have indicated m:\mh these mimiﬁn
of nicr;igj iata vlfgu- tj‘pu can be convenient, éftm "pure” cases

'are infrequent, and often the more g:nergl term is used (eg; Dalessio,

1980) .

Biological Aspects

" The cranial vascular events that accompany migraine, and their Plft‘
in the migraine mechanism, have been recognired fef some time nyw. That
uigfaine is referred to gi "vascular" hg:dgghg;'i; testimony to the
' perceived importance of these vascular i:hgnﬂegg. Hu:grau; stuifsa have ;
demonstrated increased bldod flov in intra and extracranial artiries
during the headache period. Skinhoj (1973) found significant hyper-
fusion of blood in the internal carotid area during migraine, b;gt: a
reduced perfusion during the prodromal phase. Skinhoj further jasits
that nngiﬂéfiphi: studied indicate that the bnilif:-rtery is almp 1in-
volved. O'Brian (1962) vas smong the first to datﬁeﬁ changes: Lp
cerebral flow during migraine, and vhile his early experiments [foumnd
decreases in blood flow during migrailne, later experiments foum| {n-

creases. O'Brian also measured reductions in blgod flow during prodromata.
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Ii a :cﬂ.a of th- h-ﬁadyn-i:; of -:I.triiﬁ D'lti.m ) ﬂnr.ld:d
and. nﬁngir:brnl cranial vunl-“ (p. 152)_’ He also indicated ;'th: the

pfadfﬁ: is assoctated iith imgmtﬂ:tim. lll:lmg’h the L!tt!r 1s

- S

not m::r:lly the cause of the former. These E:l.dm-. along with
sim{lar findings by magy other invnti;:ta::. ptfﬂiﬂ: luppart far the
classic two-stage theory of sigraine, which holds that the ﬁ-ﬁﬂnﬂm
' plnn is a homeostatic rebound i‘ﬂpﬂﬂl/:a Initi.ll vmmetm.
t.h-t edm vi-ﬂd:llitian is rupmﬂ;lé for the severe pain of ﬂgrling
One of the giflie-t studies implicating vucuhf events in migraine
etiology (Tunis and Wolff, 1953) fmmﬂ that the temporal artéry was
-significantly llfge{in a4 headache-free migraine group than a non-
he:dizhe group. Further, the ;ri‘y was larger during headache than
during a headache-free period. These authors also found that th;;
migraineurs "exhibited greater Tgfi!ﬁllitij of the contractile state of
the ﬁbiéﬁéa,§ucu1-f bgd“ %p 557). Tunig and Wolff gl!ﬁ‘!n?ar;ed that
varinbility in the .contractile state of pafts of the cranial vasculature
vas :adified in lglaeiltian vith mood alteration, feelings of tension,
sustained effort, and restlessness. ?Ibe authors concluded that the

vascular gventl were related to sustained adaptive fen;tian: to stress.

While the observations are not detailed, nor are the circumstances under

Some fé’rsent studies suggest that the relationship between migraine
and cerebral blood flow is more complex than previously thought. For
example, Edmeads (1977) found discrepancies between "spatio-temporal

l
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di.ttibution bf blood" flo' lnd the di.trihution of l,.ptun.. -nd ot tb‘
di'ordered arebral va-oructivity during attacks” (p.’151). He' con-

clyded that the vascular theory of nigraine eti.ology 18 correct but in-
» eu-plete. Bl;u (1978) goes fur:her thun _t| this and challenges the claseic
tw—cmM of ngrain. . He .mutc that migraine symptoms are

not due to extracranial arterial vasodilation, but tath‘er are due to

N

calibre variation in the lcptouuingeal citcdhtion. Bhu further po.iu '
that some -unmun sTe. dilators and some are couu-umo. m-rnu
of thought appears to h&ve received uttle follov-up. although Dalesslo
(1980) has recently pointed out the lack of correspondence between
alterations in blood flow and migraine symptoms. It sppears ‘fhen that
a general, but not perfect ,relat_iouhip exists between cerebral blood
flow and migraine. ‘o ' ‘ , ' - |

| The theory of vascular etiology. of nigrain: has been extended by some
. authors who have suggested that migraine is a generaliied vasomotor
_ dyafunction (eg. Kudrow, 1978). Downey and- Frewin (1972) found that
migraineurs' vascular reapo‘nae in the hands to a cold stimulus was less
than in normals, but that migraineurs had higher basal blood flows. ' They |
concluded that their results are consistent with the notion of generalized
vasomotor dysfgnction. Appenzeller, ‘Davison, and Marshall (1963) pro-
vided further evidence that migraineurs have an abnormal vascular temper-
ature response in the hand, and concluded that an abnormality in the
control of blood flow exisis. However, this theory is not without critics.
Morley (1977) reviewed the evidence and coneluded that there was not one
study in support of this theory that did not suffer from serious method-

ological flaws. Hence, while general vasomotor instability may exist in
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lnl;rain-nt;.'it has not yet been ui.qyivocnlly demoustrated. Some
authors have pp'tﬂiatod-gﬁnt a general 1§-tab111ty of the autonomic ."
nn?;oﬁl lyot;n 1is t¢l§0031510 for ;nstuble éentrai vasomotor cantfol
mechanisms vhich lead to migraine "Ceg. Dalessic, 1980). This hypothesis

is 1n need of verificatiom.

Biochemical factors sppear to have a major role in the etiology of

.

X

utgraine. While a detailed account of particular biochemical events
assoctated with migtaine is beyond the scope of this discussion, s
gemeral sccount follows. AsWlau (1978) indicated, in sddition to
qucul‘i or neural mechaniems, a ho?-onal element must be 1nvolYed;
vhile the e-pha.;l has been on vascular aspects of -1gfaine. vascular
and biochemical events are inextricably intertwined, and -hence there is

no g#od argusent against conceptualizing the migraine mechanism as
primarily biochemical in‘natu:e. Biochemical factors may well affect

the extgnt @f vasomotor reactivity, and have a major ‘part in determining
vhether or not an attack occurs (Blau, 19785. Yor example, migraine 1is
often associated with menses. Dalessio (1980)\1nd1cated that vascular

" dilation alone is not painful, and that it is the combinatiom of va.o—/
dilatiog ind the presence of certain h@é;henical substances in the blood
vessel walls, resulting in a sterile inflammatory reaction which creates
the pain. These substances also influence local vasomotor coﬂtrol. and
thus are compatible with the vascular theory of migraine etiology. .Such
substances include amines (serotonin, catecholamines, histamine, tyramine),
vasoactive polypeptides (bradykinen, angiotensin), lipids (various free

fatty acids, prostoglandine), and hormones (oestrogems, progestogens)
o

(Anthony and Lance, 1975).



Sctotoﬁin is one vascactive substance which hﬂg received special
sttention because of its implicatfon in migraine onset. An increase in
' froe'pIAlil serotonin causes vasoconstriction, and has been shown to
.corr.ipond with inrion: ffihg:ﬂgzhg phenomena such as prodrome and inéd
ﬁhan;ec. Some 0of this substance ia thaught to becoms :iqg:stritgd into
the vessel wall causing sterile inflafmation and pain. S;ddgn with-
drawal of serotonin (due to ééplgzign and metabolization) and lose of
it; vasotonic influsnce, leads to vasodilation of the craaial vessels
(Anthony and Lance, 1975). b;lg:iia (1980) found a concurrent incresse
in neuro }n and protease, both of which are strong vz:adil:tar sub-
stances, an®“which also lff;EE a reduection in thg pliﬁ threshold.
"fﬁile-.io 1n41cqtéd that these substances are nec;gtgd as a result of
neuronal excitation "in & variety of circumstances" (p. 108). Thus,
while investigators afe delineating biéehg:zi;l mechanisms sesociated
with vacodilatio; aﬁd Piié; ic 1a :till unclear precisely haé this éﬁgin
, Oof events 1s initiated, even though it is known thit these -events are
associated with increased sympathetic nervous :y:tgz¥::tivity (Daleasio,
1980) . Appenzeller (1976) has suggested a biochemical connection between

" sympathetic over-arousal and migraine attacks.

AW
Psychological Aspects

Various theories have been spawned that impute various roles to
psvchological factors as they relate to migraime e£ialagy. Under the
rubric of psychosomatic medicine exists the theory that particular
personality characteristics are associated with particular psychosomatic
disorders. Friedman (1976) indicated that the "personality structure of

the migraine patient has been d&s:iibed ag compulsive, with ocutstanding



porfot-nngq dﬁe to the gsﬂh:iisiﬁn perfectioniem, overconscientiousness,

and ambition™ (p. 71). Friedman !uﬂnt ripé:tadf thnt&a,bi:mtim
' ‘m:lcatc "that hﬂltil:i:ﬁﬁln- are ’b:i,:lefi: neurctic aﬂ?!liet: in
patients, and that these individuals rechannel their hostilities into
ssbitious striving for iuecl:i“l (p. 72). This ic:::’ip;ianiajf the
nigraine. personality occurs with ﬁbiﬁﬂf}giﬂ@hé literature. Bagal(1975)
adds that primary trdit is repressad bﬂiﬁilit?‘xihicﬁ is often :33 con-
sequency of situations which produce :n:en:nénthjgd rage, and which

neither be acknowledged iaf ;:pténed; Hhil- similar .peraonality traits

findings are based on surveys which lacked basic experimental comtrols.
In his reviewv of pﬂjehgléiiégl testing and headache, Harrison
., (1975) concluded that the results of surveys with adequate controls
reveal that, as a group, migraineurs do not d:,lffet from controls on I1.Q.
scores. Migraineurs vere fam‘;d to have Increased scores on the Hypo-
chondriuia andIEy;terin icll;i of t:he MMPI, but as others have pointed
_fPi (eg. Adams, Feuerstein, and Fowler, 1980), these scores would normally

Eed

be glevpted for subjects who experience pain. Harrison also sugge
that elevated scores on the Psychoasthenia scale were observed, thus
indicating obsessive - compulwive tendencies. He further concluded that

migraineurs scored higher than nommigraineurs on scales measuring '‘vell-

patients' self-perceptions indicate that "he;d::bé patientas think poorly
of themselves" (p 183). While numerous clinical studies and anecdotal
reports have identified unexpressed anger and haat!,&ii:y as prototypic



Jé;ntrollld studies are not clear in this regard. _l-‘éonclndnd that
" migraineurs perform diffcrcnti; f;ou nommigraineurs on peychological
testa, but tightfully warned n;ninnt accepting any pcrticulnr .tiolncical
hypothcoia on the basis of ;hele obsexvations. -
A variation 3¢ the theory that puucuur.pc.oi;uey traits give
rise to particular p;yéhocoiatic caqplnintaiia the thcory oé_cnotibual
. specifieity vhich holds that specific pbyniélogicai‘rc-pon-e patteras

are'eligitéd by specific -otionnlﬂpnttpth. (Ady-n. !eucrstg;n. ad

B0). A failure to find support for specificity theories such

v

his one, has led to their general rejection (Grinker, 1973), ‘The -
mechanisms by which cqytain traits 2: emotions:lead to migraine have
;eldon been adequatelf articulated.

) Graham (1972) has written of an inh‘tent»diff;Culty in i:at--nc-
of plychological causation: uuch'ltutenent. can mean that either an
internal piychological state or an external psychological stimulus is
telponaible,t;:>tﬁ3\£hylical consequence. Hhen the focus is on &
pc)chological ot te, Grah-l maintains that qu!‘tionn of pcychouonatic
egiology are virnually impossible to answer, largely due to the fact
.thac both the p-ycﬁologic;l state and the physical at;te are observed
together, thereby preciuding the designation of which 1s cause and
vhich 1s effect. (further, if a psychological stimulus is showm to
produce a physiological response, psychological states canhot be inferred
from the lti-ulun,ccg/they may well be the consequence of the physio-
logical response. Recognition o{ these difficulties has led some

investigators toward attempts at discovering those responses wvhich are

due to psychological stimuli, rather than attempting to deal with psycho-



in these casas the onset of headache was observed as a ‘Tesponse to

19:1:11 states (ﬁlh:, 1972). ﬁn! the mote fruitful investigations
iﬂti clearly dglinnn the -t:l-ulu-.

:!ueuiliﬂg on the llla:iltiﬂn b::ﬁlgn iiEultinnll wariables :ﬂé
migrainé avoids ﬂ:;pfﬁbl{:l\ of dealing with iye.halqgiegl states, md
has helped to i;ﬂegﬁify some ‘cagai precipitators of migraine headache; i
certain external stimuli. For u:-p-Le. Henryk-Gutt and Rees (1973) ,i
found that over half of their subjects suffered their ‘first -itﬂiﬁl
attack during a peripd of emotional stress, and further, that over half
of the attacks of 43 !@jléti‘ﬂéiﬂgiﬁéﬁt with a ii:rensful events’
In an early study, Marcussen and Wolff (1949) were successful 14 pro-
voking migraine attacks by introducing an arousing topic. ?thg:

situstional psychological stimulus which appears to result. A headache

1s relaxation fallmigg a sustained effort, or the "let-down" ph:n’mnh:
for vhich there appears to be no adequate &plmgi&n. ‘Thus migraine
aft:n occurs on veskends lnd the first day of a holiday (An,d::im. 1980).
BaRkal (1975) liats noise, b:ight lighﬁl and lm:k of sleep as other

pregipigtigg stimuli, plus some situational factory which are

‘ostensibly not p:yzhalagiiggl. such' as iégé;ifig dietary factors and

alcohol  ingestion.

While stress is a ;itu;tigll varisble that innumerable invest-

" igators have implicated as the primary stimulus for migraine headache,

this concept suffers serious shortcomings which tend to undermine

attempts to investigate its etiological rols. Apirt fréom genarating

‘r;aﬁ!nl;ting- between -truiful Eentl lnd migraine, studies dul:Lng wvith

/

strass miexuy d0 not further our ﬂﬂgrlttﬂﬂiﬂg of the way by which
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stress leads to nigraine, because. thc tern “stress" obfiscates tha Pe-
hti.onohip betveon stimulus and response. 'l'be pervasive stateaent

about lt;u- is exemplified by Anderson's tcconn;. vhich states

3en¢uily that migraine u'ttackt tend to be associated th rctpo'n.u to -
cxterml or 1nttap¢ych:lc stresses” (1980, @. 416).. Stress is thought to
trigger lmathetic atounal which sets off the ligruine uchanin

(Yates, 1980) Unfortuna,tcly. there nppurl to be no .evidence -hovin; '
«

thet wigraineurs are sympathetically overaroused (Bakal, 1975), mor 1is

there evidence that migraineurs are subject to mote stréss in their

lives (Henryk-Gutt and Rees, 1973). That therapies aimed at reducing |

sympathetic s¥ousal by induci:is relaxation are successful, does not

IMH_- that nigruihéﬁtn were initally more aroused than nonmigraineurs .}
However, l’riedlan (1976) indicated that it 1s thel .ignificancc‘ of the
stressful event rnther thaB the ltreu itlelf that precipitates migraine.
Bnhl (197%) 1ndicated that "a:ten" cannot be used as s specific

tcn, as "any tti.-uluc situdtion is capadle of acquiring étressful é.‘

__propert'ie:" (p. 375). Thus, as Malmo (1972): points out, "overdependence

on the concept of ‘stress' makes one neglect the 'utim;uc ui'dc' of the

‘ problem" (p. 968). While the,relltio‘n of stress to migraine is an

" interesting observation, it is of limited utility in broaching the

question of hov stress leads to migraine, and thus contributes little to
the elucidation of the listaiﬁe mechanism. The naturcl of ‘the stress

and the resulting phy.i‘olqgicil ciungn must be defined with greater
precision (Malmo, 1972). 1In fhi. way the important intermediste events
cas be studied. Bakal (1975) has advocated a "biopsychological” approach

vhich would use establfghed constructs of psychophysiology to explicate



relationships betveen stimuli and physiological responses, and thereby
§W¢ the precise data that is capable of enhancing our wnderstanding

‘ of migraine.

Both hinlagie;l and piyr_lmlagi;nl factors are undoubtedly involved
in the ct,iﬁ*ﬁg of :i:rni*,lnd ;igrlimgu:ti nay hlv: ptadilm:f.im both
biologically and psychologically to ‘rg!p-tmd to stress in their own
p'oculur’ilﬁggri Emver; ‘neither of these two np:et: of ligﬂiﬁ;hli
successfully explained the headache i‘ﬁf?ﬁﬁi& in its entirety. Bakal
(1975) has suggested that a synthesis of iﬁdili is required in order to
futthei .pg;i.fy; the physiological ‘Ptﬂplftill of migraine. This -n;h:ii:
would allm: specific physiological responses to well-defined psycho-
logical -tiiuli to be quantified. There are a number of p:yehaﬁh?iia—
logi'caf constructs wvhich m potentially further éur understanding of
the headache fup;m;g; | , u

The notion of the “afhntin} response” (0.R.) is one psychophysio-
logical concept which cantie specific physiological responses to simple
lt@i. igdﬂy ‘eh:guraze_n:ﬁgg as part of tﬁe O0.R. include increased
muscle tdngii increased alectrodermal activity, Tlidéﬁﬂltffé;iéﬂ in the
limbs, and cephalic vasodilation (Beatty, 1975). If has been suggested
that the two-stage vascular ilehm.i.n of migraine headache might be set
off by ‘an exaggerated Gk (m. Feuverstein, and Fowler, 193@& The
iogic of how this would occur 1is ﬁét clear however, as the two-satage
.-ec'hnniu should begin with cephalic vasocomstriction. ‘llhg cephalic
vascular cmniﬂt baf a “dgfmpivc" or "startle” response (D.R.) is

. / . .
vasoconstriction (Beatty, 1975), and hence would be more likely to
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Precipitate the two-stage vasculir mechanism of migraine. Muscle temsionm,

peripheral vasoconstriction, and electrod Privity react the same in
the D.R. as in the O.R. If this theory vere applicable to migraine
elicitation then, one might expect migraineurs' D.R.s to be more intense
'thgn those éf noomigraineurs. Or, in view of the data om Pi?ﬁhélégiﬁll:
trai;-; perhaps migraimeurs would show s D.R. in some situations which
would elicit only an O.R. in nonmigraineurs. : )

- The O.R. and.D.R. paradigm has been extended to inelude p;ét:zﬁl of
'phyiiolésie;l responses (Lacy Ealg:y. 1958). While there isi:aie con-
fusion in the 112:?:@;%2 over what P;ftiéullf teri applies to vhat parti-

cular pattern, the terminology of Sarson, Clausen, and Lidsky (1978) is

.adhered to hara:

Stimulus-reaponse gcificity refers to the tendency for different

stimuli to produce unique patterns of sutonomic responses. In
contrast, individual response stereotypy reflects a tendency of
the individual to display an fdiosyncratic response pattern to all
stimali. (p. 60). * ‘

Cohen, Rickles and MacArthur (1978) investigated response stereotypy
in migraineurs by having a ng%P of migraineurs and a group of Eantr@lg
lubject; pittiéip;tg in seven different tasks while :ix‘diffefgntegh?jia¥
logical responses vere measured. Direct differences between migraineurs
and noﬁnig%gigeufi vere observed on pMG levels, vhich were lower
across all tasks for migraineurs than for nommigraineurs. Migraineurs
also had wvarmer hand and head temperatures than noomigraineurs. While
ihece suthors obtained many significant interaction effects for groups,
tasks, and physiology, they did not perform the post-hoc tests which
rould be :eéui:gd to shov diife;eneg: between groups on physiological

reactivity to stimuli. However,,using nonparametric rank tests on



range Eéffeetid data, they found that thé migraine group responded with
more stability across the physiological -i::;riizgh:n did the non-
migraine growp. That fa, the difference in stressors had less effect on
-iru;nem--' response patterns than on those of the control growp sub- (
Jects; migraineurs'physiological responses showed fewer shifts in rank
order across stimuli than did those of nommigraineurs. They concludad
that the stability of !isfgingurs' patterns is evidence for response
stereotypy. On:_-:pligé;ini_?hich was offered for ﬁhi; finding was Eh§t
a rigid response p;t:Etn'ig an adaptation to keep the unstable phjsia;!

[

‘ logical system under control. - N 5
A special case of response specificity is "individual uniqueness”,
wvhich f§f§fi\§é the=t§§§gﬂgy of subjects with similar characteristics -
or symptoms ;ﬁ):np&d differently from subjects without those special
characteristica (angli 19':?2). A synonymous term is "symptom specificity.”
While general activation theories indicate that the sympathetic nervous
system responds in a diffu}e, undifferentiated mapner (as in ;hg'D.R.),
the aymptom ipecifiﬁitj hypothesis prefers that individuals with a part-
izular psychosomatic complaint are more susceptible to stress-induced
activation of the physiologieal mechanism associated with that complaint
(Enhgn. Ricklss, and MacArthur, 1978). Thus ﬁigrlinguri would be ex-
pected to display greater reactivity to stress in the vascular system
than nonmigraineurs would be. Support for this theory was provided by

Moss and Engel (cited in Engel, 1972), who found that patients with

who reacted more strongly in the muscles of -y-pta:;éi: joints. The

individual uniqﬁgnigl theory tacitly underlies certain medical diag-
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nostlic tests (ini:l; 1972), Jnd in this respect could bengfit practi-
tioners faced with the difficult task of diagnosing migraine hesdache.
o To date, it appears that increased vascular reactivity, within the
context of the iidividnil uniqueness hypothesis, has not 5;;1 reported
in a :i:::;n; Pﬁpﬁiﬂtiﬁg; Stﬁigi: (1979) studied :-;ctivity in
'ii::lin:urg, tension h;;diehe pitigati; and n@f:lli and found no signt--
ficant differgnces between groups. Tﬁii one aspect of her study appears
“to be conceptuslly :Lﬂm to the hﬂﬂé;ﬁi uniquensss sppropch, m-it :
that the stimuli conaisted of 15 successive alide presphtations, which -
" were treated as one 15 level dimension of the design. Fhis large
number of levels introduces a complexity that could be a detiiment to
a study designed primarily to look at individual uniﬁﬁ;nﬁii_ Sturgis'
- study 1is also not gntirelf clear ;itE respect to vhich comparisdns were

subjects failed to habituate in/the digital blood volume pulse response

made, However, she did find ti:f migraine and muscle tension headache.
over a tﬂé session period, whereas normals did habituate. Sturgis com-
cluded that further research would be negﬁed to determine if the failure
to habituate vas a measure of true reactivity. ) 7

Bakal and Kaganov (19;»9 compared migraineurs and suscle contraction
headache patieBts on measures of superficial temporal artery pulse
velocity responses, and E . M.G., responses to ﬂ;n:vgr;ive auditory
stimuli; during which the subjects vwere required to do nothing. VThey
found no statistically significant differences between the two groups om
reactivity. This aspect of this study addresses the issue of individual

uniqueness, in that it sought to fiﬂd differences in physiological



responses between two groups of subjects, esch with a p:ftigg%:f
symptom. .An interesting observation of these authors' was that
migraineurs had higher baseline E.M.G. values then either contrals or
muscle éonttaction headache patients. This would not be predicted by
theories o{ symptom ;pecificity. as the musculature is ostenaibly not .
the physiological modality which underlies migraine symptoms. In view ‘
of Bakal and Kaganov's conclusion regarding the apparent lack of féatures
distin;uithing -1gr¢1neurl from muscle~contraction h;;dnche pltigﬂtj, it
appears that individual uniqueneol -1ght be more fildily observed in a
comparison between nigrnineurn and nonheadache control subjects. Other
investigators have questioned whether migraine and muscle—contraction
hesdaches can really be differentiated (eg. 21&;1;?, 1979). \\\
Price and Tursky (1976) compared migraineurs to nommigraineurs in
a study which required subjects tb attempt to induce digital and cephalic /
vasodilation using b:lofcodba& in,tn-ento. While nommigraineurs were <
able to-vanodilatc,'ﬂigrnineurt instead showed i:fi;d vasoconstriction,
' par;iculnrly in temporal arteries. Thus_ it appgéf- from this. study
that activation of vascular responses ocourred for migraineurs only.
The authors concluded that E;zrainzuro reacted adversely to = d-ﬁ:sd’
situation, This study did not address other ph?ii@iﬁgiﬁll modalities,
and con-eqd.ntlf {t 1s unknown how the two §roups might have compared on
these measures.
Stoyva (1979) claims to have observed symptom ipiéificity:ig his
use of "stress profiles." The profile consists of an initial b;{fling
period, ¥Followed by the introduction of a mental stressor, followed by

a period of relaxation. Although no data is provided, Stoyva indicates



that migrazineurs tend to show a jéragiz mﬂn respouse thaa
other respouses, while tension headache patients respond with higher
levels of tension of the head muscles. Stoyva further indicates that
some individuale show sustained activation of the physiological system-
that is relatad to the particular i;giﬁglntd disorder from which

the individual illuﬁcfing Thase lf!ayfmltiﬁ obsarvations which
beg to be verified. Thus, whil- a number of investigations have ;11-4-21
to p-ychophyl:lﬁlbgiggl aspects of ii;-ninethit address etiaiajieil B
questions, it appears that further research is warranted. ' -__/



. R » : ~ Chapter III .
' METHOD

S ————

This chepter costains specific tnformation regarding the selectics
 of subjects, the experimental apparatus and setting, and the procedure
;hich wvas followed. PFollowing is the identification of cxpctingnial
variables and an explandtion of the dlttrfiductisn. The final occtionr
relates the cxpoti.:ntnl design parameters ep‘.pro;idcc a general over-

)

view of the statistical analyses.

Subjects

The ¢xfeiipenthl subjects consisted of 39 migraine sufferers and
a quasi-matched sample of'3§ nqu-iitaine sufferers. The migraineurs
were recruited from the community by means of newspaper and television
anno;ncelents, aﬁd vere required to fulfiil various characteristics.
They were between 18 and 55 years of age, and had a ninimm 2 year
hiséqry of headache with a frequency of at least one per month. With
the exception of oral contraceptives, they could be on -edication as
long as their headaches remained uncontrolled. In order to eliminate °
subjects whose headaches were clearly of a nonvascular t&pe, only
subjects whose headaches were unilateral in onset were included.
Furthér,hsubjectc were required to have'3 of 4 iynpéo-s: nausea or
vomiting usually gccompanying headache, positive family history of
migraine, independent diagnosis of migraine by a physician, sensitivitv
to light usually accompanying headache.

The initial migraine subject pool consisted of over 70 individuals,

each of whom was asked to bring a same-sexed friend of within S years of



‘the subject's age, who neither currently nor in the past suffered |
from migraine headsches. Purther criteria for 1;:1;51:; into the nom~.
migraine control group included: & maximm of 1 hesdache per month,
oot tjniht::rgl in onsel, able ta'«_:an'tim with é relatively normal
ra;u’t:,lsig during headache, headache responsive to m—ptmﬂpﬂ@
analgesics or no medication required. Of the inital subject pool, 32

. 5 .
were able to find a matched individual vho fulfillad the contrel group

. criteria. Eight more control subjects were solicited by the experimenter

and were matchad with migraine sufferers. From this group of iO
matched pairs, one was dropped because of j;;ailéd’ data, lsaving tha
anl;L count at 39 matched pairs. ’

“Table 1 reports more complete in,faﬁ;tiaﬁ on the & samples. The
‘groups contain identical proportions of male to female, esch with 9 of
the former and 30 of the latter. The mean age for the migraine group
is 37.1 years with a standard deviation 9.20, vhile the mean age for
| the nommigraine control group is 36.44 years with a standard deviation
of 9.57. The-differenes between the mean age of the 2 groups is not
statistically !15ﬂif¥¢iﬂt§ .31, p >.@5). The mean headache frequency
per yvear of the migfcim group 1s 42 with a standard deviation of
20.56, while .the mean headache frequency per year of the nommigraine ®
contrdl group 1s 6.10 with a standard deviation of 5.87. ﬁ;e difference
between the mean 'frequency of the two groups 1ias -E:tiuticallyﬂgnifizmt

(t=10.49, p <.01), with the migraine group having significantly more

hg:dggh;gs pEr year.

Experimental Setting. All Ei%)éflmé,ﬁtal pppcedures were carried

26



Table 1

Age; Sex, and Headache Prequency per Year
GROUP T sk AGE | HEADACEE | W
IN YEARS FREQUERCY
o 7 FER YEAR i B
uf r X | so.| X | s.n.

Migraine

39

|Matched Control

39

Both
Croups 181! 60 36.77 | 9.33 ] 24.05| 23.49 | 78
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out in a quiet room, the decore’ of which was intended to promote
relazation. L;.;ﬁ;.tg; vas soft and indirect, and homey pictures and
posters adorned the walls. A tape-recording of soft, classical music
was played throughout the i:giti:gntgi sessions. The subjects were
seated in an upholstered reclining chair. The temperature of the room

was maintained within the range il-s *c to 23.5 "c.

Digital skin temperature was lﬂﬂiﬁ?fEﬂ
éiiith 8 Biofeedback Technology model 362 electronic thermometar. The
th&?ﬁﬂiﬂtéf was taped to the volar surface over the second phalanges of
the ﬂnggdﬁ:iﬁgnt middle finger. Integrated electromyographic activity

" of ;he’ffantglii muscle vas measured with an Lut@gén Sjgteis Inc@ryﬁt:tzé‘
model 1700 glgctra:yggtgph- The bandwidth was 17t at the 400 to 500 Hz
position. The electrodes were of the Ag/AgCI, triple contact type.

Tﬁgy were placed centrally on the forehead, 2 inches apart; 1 inch

: Vibﬁié;tha eyebrows. Digital electrodermal activity was monitored with
an Autogen Systems Incorporated model 3400 Feedback Dermograph zagnecéed
to triple contact type alectrodes. The ground elactrode vas attached
to the volar surface over the first phalanges of the dominant middle
finger. The two active glgctiadgs were similarly attached, one each to

the index and ring finger of the same hand., The 3 initfu:euté vere

Acquisition Centre. The data were printed on an Autogen Systems

Incorporated model P-5000 tape=printer.

Procedure

This experiment was preliminary to a parent project investigating



Y

treatments for migraine headache. As the Ii[.’fiif;l STOUpP wers to CArTy
on with treatment sand further study, they had p@ulp’ attended a
seminar in which information was gathered and they had received a
general orientation to their impending treatment programme. The
proceedings of the seminar wvere iﬁd;p@gdgggg of this curreat ﬁpgfmz.
and the two were carried out mdiffgtant’flmitiu During the
!ﬂirhmt the explanations (rationale) given t; ﬁ- two groups contained
‘minor differences in order to i:kg them applicable ta% ;1@1; SEQ;lP- There
1s no a’bﬂm 1a;i.;11 reason to .suspect that the slight a;iﬁ:igeu in
Erutngﬁt received byit,he Eﬂ; groups led to any i,lpf&fim systematic
variance betveen the two. These differences are given further consider-
ation in the falléin; paragraphs and may be examined in detail in the .
appendices. | E :

The experimental procedure was conducted in one 30 minute.session
for each ;’ubjecé, and all Slﬁjél‘;tiv were run individually. Upon
arriving at the room in which the experiment was to take place, the
subject was ‘direr;‘t.ed to the reclining éh!if;‘ Nommigraine subjects were
required to complete & brief questionnaire (Appendix A). Migraine
subjects had filled out their questionnaire (Appendix B) at a pr;,:viaul-
meeting. Eaxllaving this the subject was read the ;xél:n;:iaﬂ of the
study (Appendix C), and comnected to the ‘3 devices monitoring activity
in the 3 physiélogical systems. ﬁe subject was not ;11::&2?;22;;: to
any fgedback from the monitoring devices. ﬁe sub;l_,ec:t was Ehen read
the instructions (Appendix D) which directed him ti's sit quietly with
eyes open and ligten' to the background music. Following this 15 minute
adaptation period the subject was instructed to sit with his eyes closed

\ /
\



'(APPCidix k). This began the 3 mimute baseline pgtiﬁd; Af;:f.ghigﬁ To.
pericd the subject was instructed to mentally subtract serial 7's

from 1000 as fast as poaaibie wntil told to stop (Appendix 7). After

3 -1nut;. the subject was told to stop and report his answer. The '
recovery period then began. at the Ecgiﬁiing of vhich the subjact was
instructed to rolax-ﬁnd listen td the -uiie without interruptiﬂg?faf S
minutes (Appendix G). After the 1nitinl 15 minute adaptation period

, subjects kept their eyes closed throughout the r-iiinigg enndi:innl

o« The 1nveotigntor then explained to the subject the meaning afﬁth;_

data vhich were recorded on the tape. Tﬁ; output displays of the
‘instruments were then shown to the monmigraine zraup,_ihﬂ then iiﬁ:ivui
a brief.s minute talk on biofeedback :nd=ﬁ£:g allowed to briefly work

vith the instruments. -

Data Redg;tion v
Digttal electrodermal activity was measured in micromho units of
conductance, digital skin temperature was measured in degree Iﬁﬁfehhgit,
and frontalis electromyographic activity was measured in :igfafplt;.
Where appropriate, degrees Fahrenheit were converted to degrees Celsius.
Under the adaptntion condition these three physiological measures éere
sampled for 10 seconds once per minute. Under thé rﬁginiznj 3 conditions
(baseline, mental aritﬁ-etic. and fccavef]5 they were sampled for 10
seconds, three times over each minute. Each data point consisted of an
l;ernge value of thexlo second input signal. The Data Acquisition
Centre was pfogtn:-ed to calculate thi;ﬂvliu; and print 1t out

automatically as the data were being collected. The standard deviatic

of each data point were also automatically tgleu;ntedi The mean and
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‘level classification variable on the basis of which the 2 groups were
formed. The 4 conditions (adaptation, baseline, stimulus, recovery)
comprise the 4 levels of th:dg?gndmt: variable. Each of the 3
phy:ialagigal modalities represents a separate dependent variable.
This study may be viewed as three separate 2 groups X 4§ conditions.
experiments, as the data for l:ch modality are analyzed independently
of that of the other modalities. Thus the design consists of three

separate 2 factor experiments with 2 levels on one factor and 4 on the

variance with repeated measures on cofiditions was calculated for each

'p’hjiialﬁ;lu’l modality. Each data point consisted of a mean score of

all measures taken within each condition for each ,iu’bje:i:: Bacause this
analysis did not dul U‘iﬂ; trends across time within c:and;ll;:lan;. a
series of linear regression equations were derived to degcfibe the
average change of each phy:i@lggicgl! variables over time within each
conditian. ALl ﬁ:t; Pﬁiﬂﬁ-ﬂﬂﬂ.ﬂ each condition were preserved in

v

‘this latter analysis.



Chapter IV
RESULTS

Chapter IV eonum the results of all statistical mlynl:
First the analyses vhich delineate between groups nnd conditions |
comparisons are pz"\ésented‘, followed by appropriate ﬁost hoc tests.
Following this & method for explicatlng general trends within conditions
is discussed and the results presented.

“Analyses of Variance ' :

The -;jor snalyses were carried out with three separate 2 groups
(migraine, nmigraine)\i\b conditions (adaptation, baseline, :tiiulﬁ,
and recovery) analyses of variance with repeated measures (ANOVAR) on .
concfition:. One AROVAR was done for each of the 3 phyoiolog.ic.:i '
modalities: digital skin temperature (DST).\electrOlyopc;tcntLll ({EMG) ,

- and electrodermal response (EDR). The cell values coﬁ-nt of the maan
score of all measures ukcn within a patticuhi condition. Yor example,
the 15 measures within condition A for each subject me used to

calculate a -ﬁgle mean value for this condition. The results of these

analyses appear in Table 2. A

T

The milyph of the EMG data yielded a significant conditions
effect, ¥ (3,228)=27.19, p< .01. - Scheffé post hoc comparisons

(Appendix H) indicated that the value within the adaptation condition
’ L Y
was significantly greater than the values within the n-d.n:l.n; 3

conditions. A significant groups x conditions interaction was also
. o :
observed, F (3,228)=4.31, p< .01. A Scheffe post hoc test of simple-

inin effects on conditions acro groups imiicated that migraineurs had

Al
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| a significantly higher m: level than nonaigrainsurs on condition A
(a«_labutdbn). but that ti:i. difference did not persist on other
conditioqﬁ (Pigure 1, umnf graph). There were no other significant
effects for the EMG data. ]
The analysis of the DST data yielded no significant results.
Although the mean values vithin conditions were consistently higher
for nommigraineurs in comparison to migraineurs, this difference failed
to reach significance (Figure 1, middle graph). For groups, F (1,76)=
.047, p= .g';za; for conditions, ¥ (3,228) = 1.66, p= .176; for groups x
conditions interactionm, r (.3,228) =.156, p= .926.
The analysis of the EDR data yielded a significant conditions
- effect, ¥ (3,228) = 44.9% p <.0l. dee‘ffé post hoc comparisoms _
indicated tbhat the mean valuu. vi..thin‘ conditions A and B were signifi- -
cantly u;uer than the mean values within conditions C (stimulus) and
D (rec.avety). While the values for the migraine group were consistently
lower than the values for the nonmigraine group, this difference failed
~ to reach significance (¥ (1,76)= .987, g-‘ .324). There were no other

significant effects for the EDR data.

Ll_n_%t Regression Analyses

+ The rationale for using Linear Regression analyses vas to
compensate for information about trends within c;ondit:lonl that was not
considered in the ANOVAR. Ap important aspect of the data 1is that
changes occun"ad across time; while thc ANOVAR dealt with static
measures and gave rise to inferences about the net conditions effeét,
they did not delineate or describe the flux within conditions. Thus,

linear regression aanry-h was implemented to help 1{llustrate the trends
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within conditions. Sinée the object was to provide an average state-
ment about the change in particular physiological measures with change
in time, in all cases the regression of each physiological variable on
time was computed. The pﬁyniologiaf values served as depandent
-'eum_'u. Separate regression equations vére derived for each group
within each condition. These calculations were Mteﬂdcd to serva as s
.de_uriptive adjunct, and -ct:. treated as such; no tests of iignigime:
are forthcoming. Comparisons betve;nr plopés have meaning in the sense
that a I,rget klllope is indicltive o(f s greater rate of change, and

that (_ufferent signs indicate different directions in the relationships.
Ditferén'cu which exist between groups in the distance of the regression
1lines from the abscissa are parfectly linesr and constant within each
condition, .:S as such, reflect data similar to that which was dealt
with in the ANOVAR. Thus Y-intercept values are not given direct
consfration.

Dli’l..lﬂ’ nses . rigﬁre 2, part A displays the linear regtgni@n;
equations of‘m(‘: regponses on time. Examination of each condition shows
that thg slopes are very sinilaf for both groups. Under condition A
both groups show small poii-tive slopes, indicating a slight average
incresse of EMG with time, with the nonmigraine group having a iiightiy
larger value. Por condition B, both groups exhibit a small average
decrease in EMG with time. Unt'!er condition C, while migraineurs show
a2 mninimal dect:eue in EMG wvith time, and nommigraineurs a minimal
1ncruoe>. the difference between the two slopes is negligable. Both

groups shov a small decrease in EMG with time under conditiom D.

‘DST Responses. Figure 2, part B displays the linear regression

-



'eqution. of DST on time. . Under condumAbo:h;roup. ch:na-nil
average increase in tmrututc ovot timeé, vith the value for
ligraincur' being slightly larger. The slopes of condition B indicate
v'thnt. vhile nigraineurs' temperature responses 1ncrta-ed -1n1-111y vit;
time, the average responses of normigraineurs' decreased -1n1-ally with
time. These two slope values differ marginally, with the slope of the
migraine group having a slightly greater absolute vtlﬁ?. Both groups
show slight average increases with ti-e undcr condition D.

EDR. Figure » part C displays the linear regttslion equations
bf EDR on time. Under conditions A, B, and D both IrOuPl shov a saall
average decresse over time. Under condition C migraineurs show a small
increase in EDR with time, vhile nommigraineurs show a small decrease.
The difference between the two is small. The rate of change of EDR with
time 1s slightly higher for migraineurs under conditions Al and D, vhile
for nommigraineurs the slope was greater in condition B.

_Generalcffends. ' Examination of all linear regression analyses
1ndic1t;o that there are no notable differences in slope between the
two groups. The regression lines do not cross under any of the

conditions, and it appears that the general grend. within each condition

are similar for both groups.
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‘Chapter ¥ ) m ‘:}
pxswssmi o

Summary of Findings ) o
fhe purpose of fhin exp;riinné was to provide ‘some clarification
of the way in which stress le.dl‘ to li:taine by measuring nll-ihfind
phy-iolo;gfal.reopon:et to a standard stimulus, and making comparisons l
between -igtaiueugg snd nonmigraineurs. The hypothesis of “inﬂ;vidg:i
uniqueness” or "symptom specificity” provided the Eh:ﬁrg=£E§L context
'ithin.vhich the canbarinona veteiaiac. and gave rise to egfﬁgin
Questions which seemed to address the major concern of the study. in
the broadest form, the question asked if migraineurd display psycho-
phy.iologicgl reacfivity vbicb_differn from that of ﬂgnii[f§1§;ﬁr§:'
While this “iﬁdy focussed on undcrltlndh;g the atiology of headache,
clafificntion of the headache response could also prove beneficial to
‘the development of more efficacious treatments for migraine. X
The first specific quootio; asked 1f migraineurs differ from ﬂéﬂ?
migraineurs on basal levels of EMC, DST or EDR. EMC levels were found
to be -ignificintly greater for migraineurs than for naﬂiigrginguri
under the ndaptatgon éondition. but this difference disappeared under
the remaining 3 conditions. Comparing the regfg:iiaﬁ lines aé migraineurs
and non-igraincur-.under the adaptation conditibtmn, it appears that the
difference starts out large and gradually degtg:igs throughout the
condition, largely due to an initisl logcr value for the\nﬁnni;rniné
group. There is no ready explsnation for why the nommigraine group's EMG
level incressad across the condition. One could spaculate éﬁ:t this was
caused by 13;201804 effort on the part of migraineurs to keep their eyes

1
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open, andl that the group differsnce in the slope of this increasing
ulue‘ was due to a ceiling effect for the migraine group who already had
higher valuss. Putting aside the trend within conditions, I:h; difference
\'betveea migreineurs and nommigraineurs.is consistent with the findings
of Bakal and Kaganov (1978), and Coben, Rickles, and MacArthur (1978).
The only systematic diffefag;; §¢;-:-ﬁ :dnpt:t;gn ind baseline conditions

but closed’ throughout’ thg rest af the conditions. These f!lultl cannot
be interpreted as ﬂflgeting hiégr levels of general iativlticm for
-1;raineuri with zjgi open, as neither DST nor EDl-ihgitd a ii;ilnr
effect. Hence, this di!ferent:‘bgtigeﬁ groups appears to be specific,
to the EMC response. This finding does not ;ppur elsewhere in the
lilterltufei The fact that one group had greater :u;t:lg tension than

the other, but only with their eyes open, does not readily suggest an
1nt§rpre§l;ian in terms of migraine activity. If, as some suthors have
_oQggested,nigrgine ‘and muscle contraction headaches are not the discrete .
enéities that they have traditionally been ;éeﬁ as; then ; logical
causative connection is possible: namely, that muscle coptraction is
associated with a cerebral vasoconmstriction phase which represents the
initial phase of fihe two-stage vascular migraine i!c‘:hlni!i 0f course
tl;ic is highly speculative, and would require verification , although
Bakal and Kagonov (1978) also concluded that muscle tenesion ;ppglriéta
be a predisposing factor in migraine. Thiq finding f:;ﬁily fits the: con-
. cept of "dysponesis”, vhich refers to faulty or nisdirected efforts

which lead to unnecessarily high levels of muscle tension, and negatively

influence the organism (Whatmore & Kohli, 1979). This theory would hold



that, in keeping their eyes open, migraineurs covertly fnvoked braclng
’Ifﬁfﬁ! which resulted in increased (and unnecessarily high) levels of
‘muscle -:tivity. '
The bisal DST level of the novmigraine group vas higher than that
of the migraine group, !ﬂﬂipifiiitlﬂ across all conditions. However,
this difference failed to meet significance. In contrast, Coben, Rickles
~and MacArthur (1978) found that migraineurs had warmer hand temperatures
than nommigraineurs. Thers is no apparent reason for thiig two ii!‘lfiﬂt:
Einﬂiﬁ;: This pi:ti:ul;r result says little about group diff:r-n:i- with
respect to :i]rligg etiology, nlthgu;h eaalaf hands are one measure of
“sympathetic arousal.
There was no significant difference between groups on basal gigctfé—
- dermal response (EDR), although nﬂﬁ.ifﬁ;}nlurl‘hld.ﬁijhgt1!7!1! across
all conditions. The EDR is directly proportional to the level of
autonomic gfausal_ (Shapiro & Surwin, 1979). A trend toward greater
general arousal in nommigraineurs is 1n conflict with the notiom gh:g
:isr;in;ﬁr-‘gge more aroused, although it is compatible with theories cf‘
physiological specificity which would only preempt néﬂ!ﬁfaigra-ineffs from
shoving greater vascular responses. It 1s also possible that the non-
significant EDR difference is due to the fact that nommigraineurs had
vatmer hands than migraineurs; varmer hands nightihlve more surface
moisture than cooler hgnd:; The nonsignificance of Eﬁg EDR and DST
measure is 1i:gelyidue to the fact that the variability of these measures
within groups was large.
Pesychophysiclogical reactivity Q;: statistically defined as a signi-

ficant conditions effect with post-hoc tests yielding differences between



- : : .
conditions B (baseline) and C (stimulus). . Findings of resctivity in the _

temperature modality for migraineurs, bat not .for nommigraineurs (givea

by a\pdot-hoc test for simple-main effects, foumin; a signifieant

m x conditions interaction effect), would han been widcnce for

:ladividul uniqueness or symptom specificity. luetiv:lty occurrin; for

.-m.butnotm-ndw\.vouldhzvebmutmuumuforthe"mm '

‘sctivation of the modality associated with the mechanism of the complaint.
A significant conditions effects was found for EDR and iuc. Pér the

DIC data the onlyvoignificint specific comparisons were betweer conditton

A and each of conditions B, C, and D. The mean EMG value within

condition C was higher than that in condition B. and D. Thus the effect

was 1in the expected direction, despite failure to reach significance.

For the EDR data the conditions effect was also significant, with post- . .

hos tests finding that the mean values within conditions A and B were

significantly smaller than those within conditions C and D. The mean

" of condition D was smaller than C.'bu;'lignific;ntly so. There was no

significant conditions effect for DST, g&lthough the mean for c;:gition

C wvas smaller than that of both co;ditiona B and D. Thus, group

differences aside, it appears that the introduction of the stimulus ‘in

condition C did not elicit a response in the EMG and DST modalities

that was strong enough to reach statistical significance. In view of

the relatively large sample, it appears thnf the stimulus was simply

inadequate to evoke a strong enough'reaction in these -oda}itien. The

exception was EDR which is a highly labile ana sensitive measure

(Shapiro & Surwit, 1979), no doubt one reason for its popularity as a

psychophysiological measure.
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The. only groups x ;ﬂnditiégj int::;ztiéé was discussed above. The
lack of simple-main effects on conditions B and C across groups indicates
that differential reactivity between groups vas not observed for any of
the three -;daliti;:g Thus, this study was unable to successfully
.'d-on.ttntc symptom specificity. - -

While the basic statistical reason for lack of stgnificant findings
in this study is that the varisbility vithin groups vas too large in
relation to the systematic vifiine: between groups, thers are also somé ,
. practical experimental reastns which might explain the lack of signi-

. ficanci of the :gi;h;. As previcusly mentioned, it appears t:lm: the
ati-ulu- ;;s not effective in eliciting sufficiently large EHEI:nd DST
reaponses. While this could be rectified by introducing s stimulue

with a stronger psychological effect, part of the problem may also bg due
to the dependgnﬁ measures. Since much of the error variance is attri-
butable to the large number of data paif;é: within each zanditiaﬁ. one
way to decrease this intracondition variability would be to reduce the
time vi;hin,each condition. Unfortunately this would also attenuate the
smount of information gathered.

The intracondition interval is also determined by the latency of K
the three regponse 2§dgliti=:i A shorter interval would cause the loss
of date on the DST response toward the end of condition C. The longer
interval provides more EMGC data than required :n& thus contributes un-
necessarily to the error variance. Each case thus places constraints
upon the length of time over which data must be collected. One way
around this would be to alter the depgﬂécnt measure that required the

longer interval, in this case, DST. This seems not only possible, but



in some rsspects dg:itl§1:i From a .response Lgtency point of view, the

time lag betveen vasdmotor stste and tissue temperature is weil

documented (Taub, 1977). If this lag were eliminated by taking direct |

blood flow measures, the intracondftion intervals could be shortened.

7 Othar aspects of the DST response also detract from its gffie:gj
as an index of the vascular phenomena associated with migraine. The
vascular response in migraine headache that is of foremost importance
ﬂgéﬁf: in ;;ph;li; vga:glgi> Other vii;glnf phenomens are secondary,
and in some cases poorly documented. Because of ;PPlflt;! li-it:tiaii,
DAT was used as a dgpeﬁdeﬁt variable in place of direct measures of
cephalie illéulif events. The various sllusions in thefliéeritufe to
general vasomotor inatability, and the kﬂﬂiﬂipifipblf:l vaacular re-
sponses to the O.R. and D.R. both suggest that DST was a reasonable
substituse. However, it is not ;urpri;ing that this measure did not
behave ;eggrdiné to theory, as the relationship between peripheral
blood flow and cephalic bi%@d flov is poorly defined. Although earlier
investigators thought that there was a simple Telationship between the
tvo (Yates, 1980), recent investigations by Mathews et.al. (1980) found
that peripheral and cephalic blood flow do not alvays simply covary.

In order to test out specific biopsychological theories, the pri-iry ’
vascular response would be the ideal measure, particularly when this
physiclogical modality is the one of most purported importance to the
migraine response. In this sense the DST measure wvas not the most
appropriate one for ansvering the th;ﬁfgtiill questions posed in this
study.

The structure of this study might not have been an appropriate
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context within which to look for biopsychological factors which would
distinguish migraineurs from n;uligxaincur-,cnd clarify the hllélchc B
 respongd; stress might not be differentially manifested within this
exper and theor;ticnl formulation of ﬁlychohbyoiologicni
vreactivity. The intengity of the response might be of lesser importance
- than thé failure to habituate éo repeated presentation of 2 stimulus.
1;'!!‘h:l.-’lJ.t.r::;pte viev of reactivity was suggested by Sturgis (1979), who
“'qluq indicated thug compariscns between physiological modalities are .

alse plausible within this approach.

Implications for Further Research

The results of thil study are modest, but suggest a few specific
directions for further investigation. The fiﬁdins of increased EMG values
for ligraineuri vhen their eyes were open, but not cloged,-ight qualify
other findings by other researchers, and is in need of further study to
identify its relevance. This might have implications for those treat-
ments which use EMG biofeedback; perhaps patients should learn “to
control and réduce their EMG levels while keeping their eyes ope;.

While this inveltig;tion was unsuccessful in 1its attempt to use
the concept of poychopﬁysiologicnl geactivity to further delineate the
niérainu'hea&ache response, other studies have proved the utility of
other apecikic applications of the general psychophysiological approach
in furthering our understanding of various psychosomatic disorders,

" including headache. Indeed this approach has at its disposal many
established constructs and iechniquen wvhich can be implemented. It has
pPreviously been suggested that the concept of habituation might prove

useful in further defining the headache recpoﬁ.e. Response lability is
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snother such concept vhich could be investigated. Buch peycho-
physiological studies may eventually prove valusble for purposes of
g];ni!ie:t\mn, diagnosis, and t;n:i:ﬂt; The prevalence of headachs in
‘the pﬁgghtinn demands that it f;gi;iﬁ a lltgg share of ﬁ}qﬂ;;ntll ;

attention, in hopes of ultimately smeliorating the pain and suffering.

4
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B ’ APPODIX A
Control Group Data !m> )
i-e: . . . _
bti:lntcd headache frequencx,.pe: year: ‘ ! . - oy
Are your headaches one-sided? P yes ___mo T~
Are your headn;hu severe enough to prevent you from Z!Lmininl your -
\t\:oml routine? __ yes n-o ] . ; ] x T Nﬂ

What, 1f any, medication do you take for headache pain?

Does the medication lessen the headache pain? ____ yes, ¢ no  —



i

2.

3.(a)
(b)
(c)
(d)
(e)

4.

5.

What is your age?

How ofm have your headaches
occurred in the last 2 months?

{ ) -~

Do you take sy medication for
your headache?

What is the nsme of the
hodicat_ion?

How well does it control headaches?

Currently using oral contraceptives?

Are you on any other medications?
specify:

Have your headaches occurred one or
aore times pre month over the past

2 years?

Are you currently receiving any form.
of psychotherapy?

Do you ever experience sensory losses
or paralysis of some muscles during

a headache?

Do you suffer from a convulsive
disorder (epileptic seizures)?

Do you have any form of heart -
disease or d:bordct?J

Do you have any health problem such
as diabetes, hypertensiom; etc.?
specify:

50

___(18 to 55)

_(less than 3X per
day & than 1
per month)




Explanation of the Study

Migraineurs:

"Today's session will last approximately 30 minutes. What I em
going to do 1is attach you to 3 biofeedback initrlmt_: in order to ses
vhat levels of activity you produce in 3 different physiclogical
systems: (a) skin temperature, (b) m;;: :m:l.ml. and (¢) skin
perspiration (indicste corresponding instrwaents). These instruments
iﬂxl not shock you or harm you in any way, they merely attach om to the
surface of your skin with these ﬂrg. We are hooking you up today in
order to find out how your body activity corresponds to your helégah;
pattern, and, how the relaxdtion treatment program changes both your ;
body :c:tivit:y! and your headache ?ll:l:ilé.ni Do yau have any questions?™...

r
Ron Migraineurs: ‘

™We are currently engaged in a study which seeks to develop better
treatments for migraine headache. Part of the study is emm lrith
finding differences between pecple who have migraine headaches and
those who do not. Ve wish to compare levels of body activity to
determine hov migraineurs differ from son-migraineurs. In order to
make & good comparison we needed to find people without migraine who
are gimilar to the people with migraine who are igiali;e:;i in the projact.
That s why ve asked our clients to find friends of the same sex and of
similar age. _

Today's session will last about 30 minutes. I am going to ,-[:t:éh

3 biofeedback instruments to measure levels of activity in 3 physical
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(point out instruments). These will not shock or harm you in any way,
Eﬁi?*‘itlly attach to your gkiﬁ surface vith these wires. Do you have

any questions?...



Iﬂ:tmtiﬂu

For the next .15 i;l.ngten I would like you to relax c:,fa?t:biy with
your eyes open mil Just listen to the muaic being played in the
background. Try to avoid unpleasant thoughts and just enjoy this 15
minutes ﬁf rest. After 15 minutes I will ask yeu to sit for about 10
‘minutes with your eyes closed. Please try to sit quietly, without .,
Laakin; around or u:u:iﬁx, and try to keep your hands still on the arm’
rest with your palms up. Do you have any questions? Okay then, starting
vith your eyes open, just relax and I will tell you when 15 mimutes are

op.

/
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Instructions sfter Adaptation Period ,
“Aﬂmliﬂddlmmtﬂ sit for about Lﬂd;umiiﬂiﬁ
eyes closed. Try not to fall asleep.” -

¥




APPINDIX ¥

Instructions after Baselipne Period .

'M.ﬁﬂchqmmqu'ewmtiﬂtmtnpﬂm:
mental task for me. I want you to subtract 7 from lh and then to
continue subtracting 7 from your answers as fast as possible until I

tell you to stop. Do this in your head, not out loud. Okay, so 1000

uinus 7 ‘{s .... now keep going to yourself.
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APPENDIX G : ' -

Instructions after Stimulus Condition

"Stop. What number did you get to? Now I just want you to relsx
wvith your eyes closed and listen to the music dthaut mtgtruptiaﬁ :
for 5 minutes, and then we are finished."

- -
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- AFFEEDIX H
Table A

- Bcheff§ Post Hoc Comparisons

main effect for comditions; Scheffé d.f.=1, 166.35.
Sompariscn B

with

“with

w > » >

with

" simple main effects:

B
L~

D

49

2
30.46
18.42

T 26.24

1.51

T < .05

) ]

ios . s i. - ,:;;;,,,,;;fgz L. ..i;‘,_i
< .05

.05

. groups at condition A ¥ = 10.98 (1, 166.35), p <.05

. Broups at condition B F = .49 (1, 166.35), p >.05

main effects for conditidu;

comparison

with

with

> > >

with

with

with

C with

B
c

D

) 4

034
5.61
4.11
6.51
4.88
117

Scheffé d.f.=1, 71.8:
2
.05

.05

- .05

.05
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