- CANADIAN THESES ON MICROFICHE

L4 N

I

THESES CANADIENNES SUR MICROFICHE
y .

!

-

: J

. * . National Library of Canada
Collections Development Branch

Canadian Theses on

- Microfiche Service sur microfiche

Ottawa, Canada ‘
K1A ON4 T ’ , A

NOTICE

The quallty of this mncroflche is heavily dependent
upon the quality of the original thesis submitted for
microfilming. Every effort has been ‘made to® “ensure
. the hlghest quality of reproduction possible.

If pages are missing, contact the unlver5|ty which
_ granted the degree

Some pages may harve mdlstmct _print espemally‘

if the original pages were typed with a poor typewriter
' rlbbon or if the umversuty sent us a poor photocopy

A
‘ Previously copyrlghted materials (Journal artlcles
published tests, etc.) are not filmed.

, Reproduction in full or in part of this film is gov-
erned, by the Canadian' Copyright. Act, R.S.C. 1970,
c. C-30. Please read the authorlzatuon forms whlch
accompany this thesis.

* THIS DISSERTATION.
" HAS BEEN MICROFILMED
EXACTLY AS RECEIVED

NL-339 (r..82/08)

.LS.B.N. -

“Bibliothéque nationale du Canada
Direction du développement des coHectlTs

Service des théses canadiennes

AVIS

La, qualité de cette misrofiche dépend grandement de
la qualité de la thése soumise au microfilmage. Nous
avons tout fait pour assurer une qualité supérieure
de reproduction.

S'il manque des pages, veuillez commumquer
avec I'université qui a conféré le grade

La qualité dnmpressnon de certaines _pages peut
laisser a désirer, surtout si les pages- orlglnales ont été
dactylographtees a l"aide d'un ruban usé ou si l'univer-
sité nous a fait parvenlr une photocopie de mauyaise
quallte

‘tes documents qui font déja l'objet d'un .droit

- d'auteur (articles de revue, examens publiés, etc) ne -

sont pas mlcrofllmes

La reproductlon méme partielle, de microfitm
est soumise a la Loi canadienne sur le drdit d’ auteur,
SRC 1970, c. C-30. Veuillez prendre connaissance des
formulés d’ autorlsatnon qui accompagnent cette thése.

LA THESE A ETE
MICROFILMEE TELLE QUE.
NOUS L'AVONS RECUE

Canad?ii



.

/.
/[ 0-315-05794-3

l* National Library Bibliotheque nationale ‘
of Canada . du Canada /\ } : !
Canadian Theses Division  Division des théses canadiennes . / -

.Ottawa, Canada
K1A ON4

53913

" PERMISSION TO MICROFILM — AUTORISATION I‘E MICROFILMER

e Please print or type — Ecrire en lettres moulées ou dactylographier

2

Full Name of Author — Nom complet de I'auteur

PENNY CAROA FORD

Date of Birth — Date de naissance

OCToBER 4, 1957

Country of Birth — Lieu de naissance

Permanent Address -— Resndence fixe

HYou 9935 -83 AVE'VUE
EPMONTON ),{}LBE,?ZI‘)" §
ToE 2389

CANADA

Title of Thesis.— Titre de la thése,
TNE RELATIONSHIP OF L0CUS OF

}

CON?’QOL AN DO f-—/ELD DAPFNDENCE\

/NDcPtND,chE 7’0 THE AL—AE/W/VG— 0F EMG AND D/G6!T

TEM.
N SUBJECT.S w/ﬂ—) sz—eﬂzME

&

PERATURE CONTROL. THROVGH B/OFCA_DB/QCK TeAM//NG—

HEA 0AC HES

University — Umversute ! ' s o

UNIWERSITY OF ALBE»QTA

!

Degree for which thesis'was presented — Grade pour lequel cette these fut presentee

MPSTER OF EPUCA 770N

Year this degree conferred — Année d'obtention de ce grade

/981

Name of Supervisor — Nom du directeur de these

Permission 'is hereby granted to the NATIONAL LIBRARY OF
CANADA to microfilm this thesis and to Iend or sell copies of
the f||m : .

The author reserves other pubhcatlon rights, and neither the
thesis nor extensive extracts from it may be prmteg or other-

 wise reprbduced without the author S written permvssnon

)

Dr. Georce Fi Tzﬁlm;’h oS

" L'autorisation est, par la présente, accordée a la BIBLIOTHE-
QUE NATIONALE DU CANADA de microfilmer cette these et de
préter ou de'vendre des exemplaires du fitm,

L'auteur se réserve les autres droits de publication; ni la thése
ni de longs extraits de celle-ci ne doivent étre imprimés ou
autrement reproduits sans |'autgrisation écrite de l'auteur.

Date

/Omm 2, /m

Signature

NL-91 (4/77)




THE UNIVERSITY OF ALBERTA

THE RELATIONSHIP OF LOCUS OF CONTROL AND
~ FIELD-DEPENDENCE- INDEPENDENCE TO THE LEARNING OF EMG
AND DIGIT TEMPERATURE CONTROL THROUGH BIOFEEDBACK TRAINING
IN SUBJECTS WITH MIGRAINE HEADACHES

4/

by

. (::::> PENNY CAROL FORD

A THESIS
SUBMITTED TO THE FACULTY OF GRADUATE STUDEES AND RESEARCH
"IN PARTIAL FULFIﬁMENT_OF THE REQUIREMENTS FOR THE DEGREE
| OF MASTER OF EDUCATION
N

DEPARTMENT OF EDUCATIONAL PSYCHOLOGY

~
¢

EDMONTON, ALBERTA .

4 ' P ‘

FALL, 1981



THE UNIVERSITY OF ALBERTA .

RELEASE FORM

7

NAME OF AUTHOR PENNY CAROL " FORD

ooooooooooooooooooooooooo

-

TITLE OF THESIS - THE RELATIONSHIP OF LOCUS OF CONTROL -AND

oooooooooooooooooooooooooooo

' DEGREE FOR WHICH THESIS WAS PRESENTED COME.

YEAR THIS DEGREE GRANTED 1981

ooooo

Penn1ss1on s hereby granted to the UNIVERSITY OF ALBERTA
LIBRARY to reproduce s1ng1e copies of this theS1s and to 1end
or'sell such copies for pr1vate,_scho]arlx>or sc1ent1f1c |

]
research purposes only..

~The author reserves other pub11cat1on r1ghts and ne1ther
'the thes1s nor extens1ve extracts from 1t may be printed-or

otherw1se reproduced w1thout the author s written penn1ss1on

(S1gned) “7<EZ>7L/r774 C>é§}?4¥3¥ ...
- PERMANENT ADDRESS: ' ' ,
) 4404, 9935 - 83 Avenue .



: ¥ - ' . ' ‘ ) ‘7 ’J
THE UNIVERSITY OF ALBERTA
FACULTY OF GRADUATE STUDIES AND RESEARCH

The undersigned certify that they have read, and

" recommend to the Facy]ty of Graduate Studies and‘Research, for;,l
acceptance, a thesis entitled THE RELATIONSHIP OF LOCUS OF T
CONTROL AND_FIELD;DEPENDENCE-INDEPENDENCE TO.THE LEARNING OF
EMG AND DIGIT TEMPERATURE CONTROL THROUGH BIQFEEDBACK

TRAINING IN SUBJECTS WITH MIGRAINE HEADACHES submitted by PENNY
CAROL FORb in partial fu]ff]ment o% the requireméntshfor the

degree of Master of Education. ‘///

e [ foaer, 46 o



. i ’ ‘
DEDICATION

This thesis is dedicated to my mother and father whose love,

support, and encouragement helped me reach this goal.

iv



ABSTRACT

The primary»purpose of this research study was to determine the
relationship between two measures of 1nd1v1dua1 differences and learned
" control of two phys1olog1ca1 responses through biofeedback training.
Specifically ‘the two measures of individual differences inves-

tigated in this study were locus of control and f1e1d—de§endence-

=N

independehce Locus of contrafv
4

were frontalis muscle tension and d1g1t temperature.

‘,measured by Rotter's I-E scale.

Field-depertdence- 1ndepend!2£

')

-Figures Test (GEFT). fﬁf: .

E}&hred by the Group Embedded

! cha] responses 1nvest1gated

A samp1e of forty-eight migraine headache sufferers was used.
Subjects we;e divided into two groups (fnterna] ahd external) accor-
ding to their ecores on Rotter's I-E scale. Subjects were then re-
grouped and redivﬁded 1nto two groups (field independent and field
dependent) according to their GEFT scores. Subjects from each group
were then randomly aégigned to one of two treathent conditions:

EMG biofeedback or d{git‘temperature biofeedback.

it was hypotheSized that the internal as compared to the exter-
- nal group and the f{eld'independent as compared to the field depen-
dent group would acquire contrq] of»their EMG and digit temperature
responses mofe quickly (as measured_by mean number of sessions taken
to meet criterion), attain a greater decrease in their EMG levels
' during -training, attain a greater increase in their digit tempera-
ture during,the increase trials during training, attain a greater
decrease in their digit temperature during the-decrease trials during‘

training, and reduce the frequency and intensity of their migraine



headaches from the pre-treatment to the post-treatment periods to

a greater extent. .

The results did not provide supportf%aﬁvihé expected differences
Betweenvthe internal and external groUps or between the field indepen-
dent and field dependent groups on any of the five variables inves-
tigétéd.

The reséarch results suggést that further research‘is required
to éssess the relationship between locus of control and field-depen-

dence-independence and learned control of EMG and digit temperature

responses through‘biofeedback training.

~
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CHAPTER 1 ,
1. INTRODUCTION

Research has proven that human subjects can learn to control variousw,ﬁ;“

physiological responses when given appropriate'instructions and provided
-with biofeedback. Reseanchers have regu]arly observed 'between subject{.
variability in the extent of control attained Recently researchers K
have turned to an exam1nat1on,of 1nd1v1dua1 d1fferences as independent
variables. It would be_desirabTe'to‘determine the basis of these indiv-
idual differences in biofeedback efficacy along some measurable dimen-
sion with the goa1 of predicting,performance on a‘biofeedback task.
This study suggests that individuals respond d1fferent1y to tasks of
phys1o1og1ca1 contro] and that these d1fferences can be observed bet-
_ween groups_ident1f1ed\by certain measures of 1nd1v1dua1 differences.

| The purpose of this study was to contribute to the research which
‘has 1nvestigated the relationship between individual differences and
performance on a biofeedback task. To date, research in this area has
“not been abundant ‘and the results have been contradictory.
| In the present research two measures of individual differences were
1nvest1gated locus of control and field-dependence-independence.
The two measures of indiyidual dtfferences were 1nvestigated in rela-
tion to success in two types of biofeedback tasks: control of frontali;
musc]e tension and control of digit temperature. On the basis/o?*their»
scores on Rotter's I-E scale subJects were divided into an’ 1nterna1 and
external group. SubJects were then regrouped and redivided into two
groups, field’ independent and field dependent, on the basis of their
scores on the Group Embedded Figures Test (GEFT). Subjects in each group

were then randomly assigned to one of two treatment cond1t1ons: EMG
i _ .

1



biofeedback or digit temperature biofeedback.

Previous research stud%e;?jn.this area have typica11y‘used univer-
sity student séﬁp]es. The present research used a b]inical]y relevant
samp]e consisting of migraine headache sufferers. In addition, the pre-
sent research differed from most previous research in: fhe'prov1sion
of adequate training time,  the enhanced,motivation‘of'the subjects,
and the provision of soeia] reinforcement in addition to the biofeed-
back. |
o It was hypothesized that interna1 as compared to external subjébts
%nd field independent as cthared to field dependent subjects would
’ettgin quicker conbrol over their EMG and digit)temperafure reéponses,
;wou]d attain a greater decrease in their EMG 1eve1s, would attain a
| greater 1ncrease in their d1g1t temperature under increase 1nstruc- "
t10ns, would attain a greater decrease in their d1g1t temperature un-
der decrease instructions, and‘wou]d reduce the frequency and intensity
pf their migraine headaches to a greater. extent.

1.1 Rationa]e'%or the use of EMG and temperature biofeedback fraining

in the treatment of migraine headaches

. " The two types of biofeedback used in the treatment of\headachés
are e]ectromyogragh (EMG)Qend tempereture biofeedback. The treatment‘l
of migraine heieaches typica]ly'inc1udes some form of relaxation train-
ing‘in combination with tbe biofeedback.training. The present study

used a combination of either EMG biofeedback and progressive relaxation
training or temperature -biofeedback and autogenic relaxation training
in the treatment ef migraihe headaches. i

The cause of migraine headaches is unknown. However, migraine

headaches are known.to be related to changes in the vascular system.

Ay



The period just prior to the heedgche is characterized by intracranial
arteria1 vasoconstriction which leads to intracranial and extracranial
vasodilation during\tﬁe headaéhe phase (Yates, 1980). -After the Qasd-d
constrictive phase (of wrich stress hes been implisated asea causative
factdr) the body attehpts to restore circulatory homeostésis in the
cranfu@. However, as a resu]t'qf the depletion of serotonin, which
‘ -regulates the normal tonus of the erteries, the arteries vasodi]ate
and trigger the pain sensors of the smooth muscles, thereby causing
the headache pain. |
The use of temperature training biofeedback in the treatment of

migraine heedaches was discovered and developed by'Sargent; Green, and
Walters (1972, 1973). The decision‘to use the approach of hand warming-
was the result of a chance observation. A female subject,'w%i1e at-
tempting to inqrease the b1oodtf1ow in her hands reported spontaneous L
recovery from a migraine headache. The disappearanee of ﬁhe headache
coincided with 5 10‘degree fahrenheitbﬁise in temperature in 2 minutes.
The effect of hand warming is that of increasing peripheral vasod11a-
: t1on which is hypothes1zed to abort the vasoconstr1ct1ve phase immed-
jately preceeding a migraine wh1ch in turn aborts the actual migraine
headache phase.

| EMG biofeedback training was initially esed in the treatment of
tension headaches. The use of EMG biofeedbeek training in the treat-
ment of migrajne headaches resulted from the finding‘that chronic high.
levels of tension in the head and neck muscles are common among mig-
raine sufferers (Pozniak-Patewin; 1976). Furthermore, Bakal and
Kagomov (1977) presented evide@ce that migraine patients exhibit higher

frontal EMG activity than muscle contraction headache patients and that



EMG biofeedback is equally effectfve for mfgraine and tens%on headache
subjects. It has been suggested that in certain people migraine head-
aches may be prqduced indirectfy dué to the;effects of higﬁ levels of
muscle tension. A patférn of réspond}ng to stress via the vasohotor}
and skeletal musculature may eveptua]ly trigger the mechanisms whfch
lead to the migraine headache (Carney, 1981). With EMG biofeedback
an attempt is made‘fo reduce muscle tension throughout the body and
lindirect1y pfoduce the peripheral vasodilation sought in temperature
training. h

The efficacy of EMG biofeedback procedures without thé addition
of relaxation training in the treatment of.migraine heédaches is unclear.
Temperatures training, however, has been found effective when used\aTOne
(Johnson & Turin, 1975; Turin_& Johnson, 1976; wﬁckramasekera, 1973).
The use of relaxation training in addition to the biofeedback training
is thought to facilitate psychosomatic response control. In relaxation
training the main Qoa] is genéka] decreased arousaf with the sUbsequent
enhancement of particular physidlogical changes. Alternative]y, the
primary goal in biofeedback training is cdntro] over a specific phy- N
'siological response wﬁf]e a secon@ary‘outcome is general decreased
arousal., | | |

The ihportant,componentsof biofeedback treatment procedures fof
the reduction of migraine headaches have not~yet been determined.
anerous_studies'have reported a therapeutic benefit in the treatment.
of migraine headaches by a coﬁbjnqtion of biofeedback and relaxation
training. No studies have yet been reported, however, that unequiv-
ocally show the superioritj of temperature biofeedback erﬁxEMG bio-

~~

feedback or vice versa.



1.2 Overview )

This first cHApter prov1des a rationa1e for the present research
an overview of the processes that are used 1in this research, a rationale

for the use of- EMG and digit temperature biofeedback training for the
treatment of m1gra1ne headaches, and an,pverview of what is conta1ned
~in subsequent chapters. $
" The second chapter reviews the re]atedAtheory and research. of

both the tocus of control and fie]d-dependence-independence constructs.
The sections pertaining to each of these constructs contain:/ the the-
oretical framework for_the development of the construct; a discussion
of‘the'evo1utionjof.the particular measurement_and-re1ated measures."
and a selective reuiew of the research consisting of studies which; |
have enp]oyed -piofeedback and other re]ated studies The.fina1 sec-
t1on of this chapter contains. the hypotheses o

Chapter three deals with the methodology, of th1s research This
‘chapter contains an introduction, and a description of: the subjects,
research design, 1nstruments.apparatus and fac111t1es, and procedures.

Chapter four presents the resu]ts of this research The chapter
contains an introduction, d1scuss1on of how the groups were determined,
he resu]ts of the analyses comparing pre-treatment EMG and digit tem- '
perature levels of the difFErent groups, and a presentation of the |
resu]ts of the stat1st1ca1 ana1yses for -each of the hypotheses

Chapter five discusses the results of the present research. The
chapter conta1ns: an 1ntroduct1on, a summary of the results obtained,
_eXplanations’for the negative results obtained, and_the theoretica]g

implications first for the results pertaining‘to the locus of control

construct and then for the results‘pertaining to the field-dependence-

/



1ndependence construct, practical implications of the preseni'research,

“and finally, suggestions for future research.



CHAPTER ‘11
2. REVIEW OF RELATED THEORY AND RESEARCH

2.1 Introduction

- This chapter contains a review of the theory and research |
re1ated to both the locus of contro] and field-dependénce-indepén-"
dence constructs The first section of each of the reviews deols with
the theoretical framework, of the construct An examination of the ;
theory underlying the construct’alds in a more\comptete understanding
of the formation and scope of the construct. The second section of
each review dea]s with the evolution of the measurement of the
construct. Each review concludes with a review of those studies which
investigate the relationship between the construct and varﬁous types

of biofeedback and also relevant studies which have not employed

b{ofeedback.

2.2 . Locus of control

2.2.1° The theoretical framework: .Social learning theory

_ The concept of Tocus of control emerged from Rotter's theory of
soc1a1 1earn1hg. The major assumpt1ons of soc1a1 1earn1ng theory are:’
1. "The unit of 1nvest1gat1on for the study of personality is
the interaction of the individual and hjs meaningful environment"
(Rotter,. 1954, p. 85). In ordér to dea} accurately withQSehavior
both personal determinants and énviromnenta] determinants must be
considered. ' |

2. The emphasis of the theory is on learhed beharior. Unlearned

biological determinants are considered less important than learned

5&"
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attitudes, values and expectations.

3. Personality has unity. New experiences are %nf]uenced by old
learnings and old learnings are changed by new experiences.

4. Social learning theory considers behavior to be determined
by both situation-specific factors and broader more general
dispositions. .

5. BehaViorlis goal-directed and motivated. Positive and
negativé motivftors can be identified by observing the direction of
beh&vior.

6. "The occurrence of a behavior of a peréon{is determined not
only by the nature.or importance of goais or reinforcements but also
by thg persoh's anticibation or e;pectancy that these goals will
occur" (Rotter, 1954, p. 102). Behavior is determined by the degree
to which people believe that their behavior will lead fo goals and
reinforcements. -Expectancies for the outéomes of-behaviors‘are
lTearned and they depend upon past experience.w |

Social learning theory requires the analysis of four kinds of
variables in order to make a prediction about an individual's behavior:
behavior pqtential, expectancy, reinforcement value, and the
psytho1ogica1 situation. Rotter suggests the following basic formula
for the prediétion of goal-directed behavior (1954, p. 105):

BP

= f(E & RV

X,57sRa x,Ras1 a, S])

This formula states thgt "the pofentia] for behavior x td occur in
situation 1 in relation to reinforcement a is 5 function of the
expectancy of the occurrencé(ﬂ’reinforcement a following behavior x
in situation 1 ;nd the value of reinforcement a in situation ™

(Rotter, Chance, & Phares, 1972, p. 14). Behavior potential "refers
“ % . . H



‘\to the poteniia1ity of any behavior's occurringyin any given situa-
- tion or situations as calculated in relation to any single reinforcement
or set of reinforcements" (Rotter, 1954, p. 105). Expectancy is the
“probability held by the individual that a particular reinforcement
will occur as a funct1on of a specific behavior on his part in a
specific situation or situations" (Rotter, 1954, p. 107). In re1at1ve1y
novel situations generalized expectancies are more important 1in
determining expectancy than specific expectancies based on pr%br
experience in that situation. The value of a reinforcement is defined
+ as "the degree of prefergn&e for any reinforcement to occur if the pos-
sibilities of their\occhrﬁing were all equal” (Rotter, 1954, p. 107).
And finally, ihe'psychologi;a1'situation is considered an extremely
important determinant of behavior in social Tearning theory.

| The formula stated above is limited in app]icatioh because it
deals onTy with the prediction of a specific behavior in re]étion to
a single specific reinforcement. Therefore, Rotter suggests the
following formula which may be used for more general prediction:

= f(FM & NV)

This formula states that "the potentiality of occurrence of a set
of behaViors that lead. to the satisfaction of séme'neéd (need poteh-
tial) is a function of the expectancies that these behaviors will
Tead to these reinforcements (freedom of,movemeht) and the strength or
value of these reinforcements (need value)" (Rotter, 1954, p. i10).
Rotter suggests that'a'need has three essential, components. The
first of these-is'a set of behaviérs'directed toward the same goal.
Need potent1a1 is the potential occurrence of these related behaviors.

The second component is the set of expectancies that these related



behaviors will lead to goals that a person values. Freedom of move-
ment is the average level of those expectancies.' The third component
of needs is the value attached to the goals themselves or the degree
to which a person prefers one set of satisfaction to another set.
Generalized expectancies can be described in terms of a probab-
ility for success that has been generalized from past related
situations. Generalized expectancies are similar to learning sets:
situations are considered similar because fhe persoﬁ sees them as
presenting similar problems to be so]vedr One special andnimportant
type of generalized expectancy is feferred to as internal versus
external control of reinforcement. People are known to differ in
their belief that what happens to them is dependent upon their own
. behaviors and attributes and is thus controllable by their actions
(internal control) versus the belief that what happens to them is the
result of luck, fate, ehance, or powerful others (externa]{Contro]).
People who believe or expect that they control their own féte will
behave differently in many situations than those who expect that
their own outcomes are controlled by other pegp1e or detérmined by
luck. Locus of control cbnstitutes a personality dinensionkthat has'
been studied .extensively and has proved useful for the prediction of

a wide variety of behaviors.

2.2.2 The evolution of measurement of individual differences

~in Tocus of control

Phares (cited in Phares, 1976) made the first effort to develop
a scale to measure individual differences in locus of control beliefs.
He developed an instrument consisting of 13 skill items and 13 chance

items presented in a Likert scale format. Phares' results suggested

'
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\ that research into a scale to measure individual 61fferences in locus
of control beliefs or expectancies would be worthwhile. James (cited
in Pﬁares, 1976) followed Phares' early work by improving and revising
Phares' scale. The development of these early scales fq}]owed from
early experimental studies regarding the I-E variable. Phares and
James "predicted that subjects achieving external scores on the scale
would behave on an experimental task as if they were in a group
receiving chance instructions while an internal group's perfornmance
would parallel that produced by skill instructions" (Phares, 1976,

p. 39). :

These earlygéfforts were followed by more syste?atic and extensive
scale development work by Rotter, Seeﬁan and Liverant (1962). Rotter,
et al. (1962) began by detennining explicitly what it was they wanted
to measure. Rotter et al. (1962) ‘differentiated between ideal,
theoretical, ahd’operationa1 definitions of the 1-E construct. The
ideal definition is the verbal description of the construct which is
Broad,and gerieral and contains all the surplus meaning attachedeto the
construct. The theoretical definition states the anteggdent condition
and subsequent responses which‘are mediated by the I-E construct and

"the relationship of the I-E construct to other'relevant constrﬁcts.

~ Finally the operational definition refers to the scale or measure of
I-E that is used. Part of the ideal definition used by Rotter and his
colleagues is ‘the following: | |

When a reinforcement is perceived By'thé subject as
following some action of his own but not being -
entirely contingent upon his action, then, in our
culture, it is typically perceived as the result of
luck, chance, fate, as under the control of powerfu[

others, or as unpredictable beeause of the great
complexity of the forces surrounding him. When the

i
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event {s interpreted in this way by an individual,
we have labelled this a belief in external control.

" If the person perceives that the event {s contingent
upon his own behavior or his own relatively
permanent characteristics, we have termed this a
belief in internal control (Rotter, 1966, p. 1).

Rotter et al. (1962) began by developing an I-E scale that would
contain items from several different areas: academic recognition,
social recognition, general life philosophy, socfal-political events,
love and affection, and dominance. The first scale contained 100
forced-choice items. One item in each pair dealt with an external
belief and the other with an internal belief. After this scale was
item and factor analyzed the scale was reduced to a 60-item version;
~ However, problems with this subscale approach led to its being aban-
doned. Following the early attempt,Liverant, Rotter and Crowne refined
the 60-item scale into a 23-item version that became known as the ﬁotter
Internal-External Control Scale (Rotter I-E scale). Most of the
research on individual differences in the control variable with adults
ﬁas been based on the Rotter scale.

Since the develbpment of the Rotter I-E scale ovef a dozen
additional instruments have been developed to meésure internality-
externality. Four forms of I-E scales are available for use with
children: the Nowicki-St}ick1and Locus of Control Scale (for grades to
three 10 nine), the Stephens-Delys Reinforcement Contingency Interview -
SDRCI (for ages four to ten), thehInte11ectua1 Achievement Responsi-
biiity Questionnaire - TARQ (réT;;;nt only to the aéademic situation,
for grades three through twelve), and the Bialer=Cromwell Children's
Locus of Control Scale (for retarded children). Short forms were '

created from the IARQ and the Nowicki-Strickland scales. Several

scales are available for use with adults: a multidimensional I-E

12
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scale developed by Gurin, Gurin, Lao and Beattie (1969), an abbreviated
11-item Rotter I-E scale deve16ped by Vé]echa,AJanes' I-E Locus of
Control Scale, and Levenson's multidimensional I,C, and P scales

(MacDonald, 1973).

2.2.3 Selective revilzzof Tocus of control research

2.2.3.1 Introduction

- Ina biofeedback task the subject is asked to exert control over

- a phys1o1og1ca1 response Concéptua]]y, the individual variable T,

‘locus of contro] seems related to the sorts of d1fferences between

"subJects that might account for d1ffereﬁt1a1 respons1veness to

‘biofeedback It seems reasonab]e that a person 's be11efs about his

own ab111ty to 1nf1uence events in general should extend to his ability
to alter his oWn physiology. Scalese (1978) states that "advancements
in the area of psychophys1o1ogy lTead to the conclusion that the
cancepts of locus of control and env1ronment are extended beneath a
person's skin to include internal processes" (p. 2565). In add1t1on, |
'if jt is assumed that internal subjects percejVe feedback signals

as contingent upon their own efforts while eXterna]lsubjects are'
unsure ef the re1atjonship between their efforts and the feedback

they receive, it is reasonable to suggest that internal subjects

) }re]ative t0fexterna1 subjech believe in their ability to influence

the feedback signal and as a consequence become more involved in the

task.

2.2.3.2 Biofeedback studies

Heart rate biofeedback studies

‘. One of the earliest Studies'concefningv1ocus of contro] and

am R



biéfeedback was Fotopoulos' (1970) study which investigated locus of

" control and the, ability to increase heart rate. Fotopoulos divided

~ 32 college students into exterhal and internal locus of control

groups according to their scores on Rotter's I-E scale. - These
groups. were instructed to increase their heart'%ate under conditions
of visual feedback and no feedback. In tﬁévfeedback conditions there .
were reinforced and nonreinforced groups. Without feedback internal
lTocus of cohtrol subjects produced greater heart rate increasesbthan
external locus of control subjects. Inte}nal subjects alsb increased

heart rate more than external subjects when given feedback without

reinforcement. With feedback and reipforcemént the analysis indicated

\ ) . - .
no difference between internal and external subjects in ability to

increase heart rate. The finding that internal subjects perform better
than external subjects under conditions of no feedback and feedback
without reinforceﬁent supports the'theoretical postu1ation that
persons with an internal orientation would feel mbfe independent and
responsible for their own beHavibr and function optimally when, -
depending upon themselves for resu1ts ahd not the environment. The
' finﬂing that exterﬁai subjects significant]y %ﬁéreased,théir heart
‘ rété only when provided.with»reinforcement supports the postulation
“that external subjects do not re1y upon themselves but mostly depend on
the eanronment to determine their behavior. |

. Ray and Laﬁb (1974) replicated and extended Fotopoulos' fin&ings
by adding é decrease heart rate condition and.controlling for mean
baseline heart rate. Fifteen ma]é undergraduates were divided into

internal and external Tocus of control groups on the basis of their

Rotter I-E scale scores. During one phase of the experiment subjects-

14
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were giyen four pairs'of trials consisting ofian increase and

decrease condition and weré provided with visua1 feedback. During

the other two phases subjects did not receive feedback. Internal
SubJectS performed best on the 1ncrease heart rate task and external
subjects performed best -on the decrease heart rate task. There was

a nonsignificant d1fference between performance w1thout feedback
1n1t1a11y and the performance with the addition of feedback although
there was a trend for better performance with feedback. The auchgrs;
conc1ude that “the procedure of combining persona11ty variablés within
a biofeedback paradigm appears rich for the researcher interested 1n
psychosomat1c medicine since he}can_both detenn1ne the parameters of
a certain group's ability- to contro1‘theirrphy510109y and the incidence
"of related psychosomatic disorders" (p. 182).

'Ray (1974) replicated and extended Ray and Lamb's (1974)

‘ _experiment by addfﬁg more structured self-report measures; ,Forty
.male undergraduates were divided into external and internal locus of
control groups according to their Rotter I-E scale scores. Ray's
(1974) resu1ts are cons{stent with those found by Ray and Lamb (1974)
in that the'interhal‘subjecfs Were better abTe to increase their heart
rate from the1r baseline levels and externa1 subjects were better able"
to decrease their heart rate, Ray also. prOV1ded .data based on se]f-
report measures to suggest that 1nterna1 and external subjects use
d1fferent strateg1es to control heart rate. External subjects attend
'more to external events (i.e. look at quects in the room) while
internal subjects'attend more,tc internal events. In his conclusions
Ray suggests that-"anyindividua] may possess'a certaih styJe'for

“approaching a task physiologically in the same manner he demonstrates
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a oognitive style" (p. 534).

Fotopoulos' (1970), Ray's (1974), and Ray and Lamb's (1974)
stud1es 1nvo]ved only one session which provided very Tittle
training in heart rate control via biofeedback. Gatchel (1975)
states that "as a result one does not know if locus of contro1
significantly affects 1earn1ng or mere]y differentially affects

an individual's 1n1t1a1 physiological response to a novel experimen-

tal task" (p. 424).' Gatchel examines whether the influence of locus

- of control changes as effitient learning of the task oceurs over

training sessions. GatcheTlselected 30 male undergraduates who
received four‘15 minute training sessiohs, two in speeding and two
in slowing heart rate. At the conclusion of the last trajniog
session all subjects completed Rotter's scale. Those in the upper
half of the distribution were designated as the externa1-10¢us,of
control group"whi1evth03e in the Tower ha]f were desigﬁated as the
interna] locus of controt»group. Internals were better ab]e to
increase the1r heart rate than externals and externa]s were better
ab]e to decrease their heart rate only during the initial session.
The assoc1at1on became nons1gn1f1cant during the second’ tra1n1ng
session.’ Gatche] concludes that'/ESearchers should conduct a number
of training sessions before drawing any conclusions as to the

relationship between locus of control and Tearned control of heart

"rate.

Schneider, Sobol, Herrmann and Cousins (1977) selected 12 |
internal and 12 external subjects according to Rotter's I-E scale

scores. Subjects-received two sessions of bidirectional heart rate

16
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control trials. Subjects were instructed to control their heart rate

without feedback, with visual feedback,'and then without feedback
during each of the two blocks (increase and decreage) of triais per
session. Internals‘rélative to externals were better able to
increase their heart rate and showed more improved peffonnance when
feedback was.providea. The difference in performance of the two
groups was greater during the second of the two sessions. Neither
group was ab1e to significént1y lower their heart rate. The aqthors‘
suggest that heart rate slowing may involve different psychophysioe
logical processes than heart rate speeding, and/or heart rate slowing
may have been perceived to be a task involving chance rather than
ski}l, in which case no difference between groups would be expected
in T1ight of the locus 6f control Titerature. | ‘
B]ankste1n and Egner (1977) tested the hypothesis that internal
'as compared w1th externa] Tocus of control subjects would show greater
self-control of heart rate slowing and speeding. Blankstein and
Egner suggest that 1nterha1 subjqus'“who§e beliefs are related to
a number of cognitive and competence behaviors relevant to mastery
of the envirohnent should be better ab]e.to both raise and Tower heart
" rate with or without feedback of heart activity" (p. 293). Blankstein
. and Egner suggest that Ray's (1974) finding that externals are better
than internals at decreasing heart rate may be a reflection of exter-
hal subjects' failure to attend to the task and simultaneous  atten-
“tion to irrelevant cognitive cues. Ray's procedure is criticized on
_ the'grounds that Tumination 1éve1 and characteristics of the physical
env1ronment were not spec1f1ed and may have provi ded distracting

stimuli; the feedback procedure was re1at1vely comp]ex, and the

17
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duration'of training was inadequate.  In BTenksteén and Egner's
study 38 male volunteers were adﬁinistered Rotter's I-E-scale, ranked
on locus of control scores, andﬂdivided at the median into internal
and external contfo] groups. Subjects were insfructed to control heart
rate, and recefved continuous -visual feedback of cardiac rate during
three sefies of trials fo]]owedkby a 'no feedback' transfer series.
‘During each series sﬁbjects attempted to ra{se heart rate on five
trials and to lower it on five trials. Iﬁterna] subjects were .
superior to external subjects at raising their heart rate durfhg the
first series and they improved consistently across subsequent series
including the no-feedback series. Exferna]; showed{sma11 increases
across each series. No significant differences between the internal
and/exte}ﬁal groups were noted for slowing although the trend is
toward relatively better performance in ;he internal subjects. These
results are inconsistent with earlier studies (Ray, 1974; Ray &
Lamb, 1974) wﬁich showed that external subjects are better able to
decrease heart rate thah interqa] subjects.‘ The data suggest that
‘extensive training is required in order for differential slowing per-

formance tb,deve1op whereas speeding differences emerge raﬁ1d1y.

Heart rate biofeedback studies summary

Existing dqtd relating performance on” the biofeedback task
of heart rate cohtrol.and the locus of control variable afe by no
means clear. The findings of B]anksfein and Egner (1977), Ray (1974),
Ray and Lamb (1974% and Schneider et al. (1977) suggest that internal
subjects are better at increasing heart rate with feedback.

Fotopoulos (1971) found no difference between internal and external
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subjects in the ability to increase heart rate with feedback.

Ray (1974) and Ray and Lamb (1974) found that externals are better at
decreasing heart rate with feedback. Gatchel (1975) initially found
internal subjects to be better at increasing heart rate and external
subjects to be better at decreasing heart rate but this association
became noneignificant when an additional training sessiqn was

provided. B1anksfein and Egner (1977) found no significant differenees
betwesn internal and external subjects'ability to decrease heart'rate
with feedback. ‘

Some prbb]ems exist wfth the above studies. The'Ray and Lamb
‘(1974) study had a small number of subjects (15). In the two studies
which mention reiﬁforcement, Ray and Lamb (1974) and Ray (1974),'the

reinforcement consistedeso1e1yvof course credit. The absence of
adequate-reinforcement’other than tRe feedback signal may result in
a lack of motivation to succeed at the biofeedback task. Additibna]ly,'
in all of the studies subjects received an inadequate amount of rl,
training time consisting of a maximum of two sessions or a total of 1

hour of training over four sessions.

Alpha biofeedback studies

A number of studies have investigeted the relationship between
locus of control and EEG a]bha rﬁythm feedback control. Johnson and
Meyer (1974)‘selected 24 female vo1uﬁteers, administered the Nowicki—.
Strickland 1-E scale and divided the subjects into an experimental
and eontr01 group. Twelve experimental subjects received three 40
minute pfectice sessions in increasing EEG alpha rhythm. Alpha

activity increased only in the experimental subjects; Subjects with

an internal locus of control were better able to use feedback to
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increase their alpha activity than external subjects. Johnson and
Meyer suggeSt that_thefr findings "extend the locus of control research
from situations that deal with the external environment. to situations
that deal with the intérna] bod{Ty environment. Previous research has
indicated that internal subjects seek information and adopt: behaviors
that facilitate personal controT over the environment. The present
results suggest that a definition of environment should. . .include

‘ the internal processes ahd functioning" (p. 913).

Goesling, May, Lavond, Barnes, and Carreira (1974) also studied
the relationship between locus of control and a]phg eﬁhancenent
through biofeedback. Fifteen‘externa]]y.oriented and fifteen
internally oriented subjects were chosen from a group of'undergradQ
uates who had completed Rotter's I-E scale. The subjects received
‘one 40 minute training session during whichqthey were instructed to
increase a]bha production using auditory feedback. Internally
oriented subjects were better able to increase the density of their
alpha rhyth$\than were the externally oriented subjectsz Externally
oriented subjects also learned to ihcrease their alpha density with
the augmented sensory feedback but not as quickly, consistently, or
~as well, '

Greer (1974) studied the relationship betweeﬁ Tocus of contro]
and the autoregu1ation of the alpha rhythm. Sublects were divided
into two groups composed of 16 internal and 16 éxterna] locus of
control subjects baséd‘on their scores on Rottér's I-E scale.
Subjects received three 8 minute feedback trials in which they were
instructed to increase their alpha output. In addition there was a

control group consisting. of five internal and five external sub
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who did not receive feedback. Only those sﬁbjects who recgjyed an
auditory feedback stimulus were able to increase theif alpha.
Subjects with aﬁ internal Tocus ofscontrol produced greater average
overa11.percent—time aTpha than their gxterna] counterparts.
Subjectskwith‘an internal locus of contro]~a1so demonstrated signi-
ficant]y'gréater ability to increase percent-time alpha over the '
three feedback trials in comparison tb external subjéqts.

Dolecki (1975) investjgatgd whether internal or external fehale
students differed in the amounf of time they could sustain their
alpha rhythm above a criterion level. Fifteen students were assigned
to eaéh of four grbups: internal-experimental; 1nterna1-c6ntro1;
external -experimental; externa]-contro]. Experimental subjects
received auditory feedback which corresponded to alphé"activity above
a critéfibn Tevel.. Shbjects received 12-2 minute.periods of feedback
over a 2 hour per{od.' Dolecki found no significant percent time
a]pﬂa differences between the.internal and external experiﬁenta]
students. This studyf therefore, fails to'support previous findings ’
that SuggeSt that internally oriented subjects are better able to use
féedback to increase their a]ﬁﬁa activity than.external subjects.

Bro]und and Schallow (1976). also in;estigated the relationship
between locus of cohtro] and alpha facilitation via biofeedback.
Eighty male undergraduates were assighéd to one of four'treatment.
condftions: feedback; backup reinforcement; yoked control; O no
feedback control.. The subjects in each group were furfher divia;d into
internals and externals of the basis 6f Rotter's I-E scale. A1l groups

received six 4 minute trials of'training. Subject's locus of control

scores wer% not significantly related to any dependent measure in the-
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study which supports Dolecki's (1975) findings. In addition the
results suggest that additional.reihforcement enhances the effects
of feedback alone.

Alpha biofeedback studies summary ' \

Similar to data on heart rate control, data relating performance
on the biofeedback task of increasing alpha EEG density and the locus
of control variable are unclear. The finding of three studies,
Goesling (1974), Greer (1974), and Johnson and Meyer (1974) indicate
that internal subjects ére better at increasing alpha rhythms with
feedback thaﬁ external subjects. Two studies, Brolund and Schallow
(1976) and»Do1eckf (1975) found no difference between internal and -
external sdbjeéts in the ability to increase alpha with feedback.

In the Johnson and Meyer (1974) study subjects received three
40 minute Sessions consisti&g of a total of 2 hours of feedback. In
the other studies subjects were provided with only one session of
training which is inadequate in terms of learning a biofeedback task.
Reinforcement was nonéxisfant or minimal (élass credit) in all Eut
one study. Brolund and~Scha11ow'(1976) in studying the effects of
feedback found that backup reinforcement (consisting of money or
extra experimental credit) Qas E]ear1y more effective in enhancing
albha'than any -other treatment condition. Reinforcement and motiva-

tion are important aspects of learning a biofeedback task.

A galvanic skin response (GSR) biofeedback study

Wagner, Bourgeois, Levenson, and Denton (1974) studied the
reTationship bétween»]ocus of control and voluntary contro} of GSR.

Thirty undergraduates received five 2 minute sessions during which
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they were instructed to lower their GSR while provided withlv1sua1
feedback. Subjects were administered Levenson's multidimensional
locus of control scales. Scale scores of the 10 subjects who were best
ab]e to lower their GSR responses were compared with the scores of
those 10 subJects who were least ab]e to lower their GSR. Results
1nd1cate that those subJects who were mare successful at using bio-
feedback had sign1f1cant1y higher personal control scale (1) scores
than those who could not make use of the biofeedback. This study
provides some support %or tﬁe‘hypothesis that internal subjects'are
more proficient at using biofeedback than external subjects, One
sharteoming of the Wagner et al. (1974) study is the inadequate

training time provided.

EMG b1ofeedbackfstud1es

Phillips (197%) was one of the earliest exper1menters to study
the relationship between electromyograph responses and locus of
. control. Sixty-four female subjects received four sessions of EMG
biofeedback which consisted of a total of 40 minutes of relaxation
training. Findings indicate that. locus of control is n0£ related to
responsiveness to biofeedback training. Phillips suggests a need
for further study into the role of motivation and other factors con-
tributing to maintenance of learned relaxation.

Herzog (1976) studied the relationship betweeh locus of control
and effectiveness of EMG frontalis training. This study differed
from Phillips' (1976) study in the add1t1on of a contro] group to
determine if feedback is super1or to bogus feedback and the use of the Adu]t
Nowicki-Strickland I-E scale rather than Rotter's scale to divide 52

male students into externa1, mid; and interpal locus of control groups.
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Subjects in each group were.randomly assigned to one of two
experimental conditions. The experimental groups received one session
fof EMG training with auditory feedback. The control group subjects
were yoked to expeyimental subjects. No significant differences were
found between the three locus of control groups, however, the trend
appeared to demonstrate that internal locus of control is related to -
intreased biofeedback efficacy. The trend also indicated that
feedback would have been superior to bogus feedback by the second
training period.‘ It was concluded that the 2 hour experimental
Jperiod was too short to'pérmft adequate training.

Gaston (1976) explored fhe locus of control construct as a
variable for predicting differeﬁces in the ability to use EMG feedback
to reduce tension. Sixty undergraduates were classified as either
internal or external on the basis of their Rotter I-E scale scores.

A variable frequency tone provided feedback. Internal subjects had
‘achieQed Tower tension levels than external subjects at the end of
training.

Reinking (1976) éxéminéd the impact of locus of control on
‘acquisition of EMG tontro1. One hundred and twenty subjects received
10-30 minute EMG relaxation training sessions. A1l subjetts reduced
their EMG levels across sessions, howeQer, internal subjects lowered
their EMG scores significantly more than did external subjects.

Freedman and Papsdorf (1976) assessed thg effects of fronta]i
EMG biofeedback on six insomniacs. Rotter's I-E scale was administered
and the results used to differentiate internal and external subjects.'
Subjecfs received six 30 minute training sessions with auditory o~

feedbadl. In addition subjects practiced relaxation daily at home for
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20 minutes. Findings 1ndi5§te no relationship between success in
icﬁfﬂ'!ﬁgﬁrefaxation and locus of control scores.

Stern and Barrenbe{g’(1977) explored the relationship between
biotqadbeck training in frontalis muscle relaxation and locus of
control. Thirty-three undergraduates were divided into internal and
external groups based oh Miré]'s (1§70) actor analyzed personal
control subscale of Rotter's sca]g;_/§u6§ects were randomly assigned
to one of three conditions: biofeedback, false feedback, or no feedback.
Training consisted of three 20 minupe training sessions. Subjects
receiving biofeedback had 1owef EMG levels than subjects in the other
two cbnqitions. Results indicate that: EMG control was not affected
by the subjects' Tocus of control.

Carlson (1977) also explored the relationship between locus of
control and frontal EMG résponse training. Forty-eight uﬁhérgraduates
were divided iﬁto internal and external 1ocds of control groups
according to their score on a modified adult version of the Nowicki-

Strick]and'1ocus_of,cohtro1 scale. Subjects from each group were

. randomiy assigned to one of two conditions: -auditory feedback or

control. The feedback group received eight 20 minute sessions of
EMG training. During baseline sessions and within the control-
condition frontal EMG levels showed no conéistentveffe;ts attribhtab]e
to Tocus of control orientation. 1In the feedback condition internal
subjects acquired Tower frontal EMG'1eve1$ than external subjects.
Carlson states that the superior performance of the internal subjects
in the frontalis muscle'relaxatioh task "is consistent with Phares'
characterization of internal persons as more active in' their attempts
to control, manipu]ate, or otherwise deal with their enyironment in an}
: -

X
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effective way" (p.“269). Carlson cautions that it is advisable to ,
conduct a number of training sessions when investigating relationships
between locus of control and bodily self-regulation. He states that
the relationship between the locus of control construct and self-
regulation is clearly not a simple one. Carlson concludes that "the
possibility that the locus of control construct might be a predictor
of proficiency at using feedback to achieve striate muscle relaxation
would have clinical significance beyond its theoretical importance.
Pre]iminarj testing of patients using a locus of control scale'may
facilitate the selection of feedback procedures or other related
methods" (p. 260). |

Mode11‘(1977) assessed the relationship between locus of control
and EMG frontalis biofeedback training. Three hundped and twelve
college students completed Rotter's I-E scale. Subjects were cate-
gorized as internal or external, rrandom selections were made and then
subjects were randomly assigned to one of four groups: biofeedback,
.self-control, biofeedback-awareness, or control. Biofeedback
subjects received one session of training during which they received
~auditory feedback. Findfngé did not indicate any consistent rela-
tionshib between locus of control and reduction of muscle activity.
Modell suggests that more research, particularly by the c]iyician,
is necessary comparing cognitive modes of respondihg and Eﬂe regulation
of internal functions. The biofeedback awareness. group achieved a
greater level of relaxation than any other group suggesting that
auditory reinforcement and a clear description of the meaning of the
feedback facilitated lower levels 6? muscle activity. |

Prager-Decker (1978) tested the relative efficacy of four



. :reTaxation techniques in reducing tension levels of internal or
external subjects who“were experimenta11y exposed to a\hsycho-socia1
stressor.  Eighty-one na]e students w%ég randomly ass1gned to one of
the four relaxation tra1n1ng groups or to a contro] group based on their
scores on Rotter's I-E sca]e. All tra1n1ng groups received seven 20
minute relaxation sessions. Three days later each sdbject was exposed
tq a stressor. Results indicated that external subjdtts trained
with biofeedback reduced their resting EMG levels more and at a faster
rate than internal subjects. |

Ho]]iday and Munz (1978) studied the”re]ationship bétweEn locus
of contro] and ability to reduce fronta11s muscle tension. Six
psychosomat1c and seven nonpsychosomatic subjects were adm1n1stered
Rotter S I E scale. A1l subjects received eight 1 hour EMGvb1ofeed-
back sessions. (two forearm and six frontalis) and pract1ced muscle
$re1axat1on da11y at home. - There was a s1gn1f1cant1y high correlat1on
(n=-'81) between the Rotter pre -test score and percent reduction from
baseline in frontalis EMG for the nonpsychosomat1c group but there was

a nons1gn1f1cant correlation for the psychosomat1c group

EMG biofeedback studies summary -

As with-the previously tited research concefning the locus of
control construct and the control of physiolog}lthrdugh biofeedbackd
no definite concTusions.can be drawn as to ‘the relationship between .
locus of control and EMG'feedback. Three studies, Carlson (1977),
Gaston (1976), and Reinking»(1976) found internal subjects better able

to decrease muscle tension with the aid of EMG feedback than external

isubJects. Ho111day and Munz (1978) found that internal nonpsychosomat1c

subjects were better able to decrease EMG muscle tension than external
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subjects but there wai,no difference in performance between intérna]
—and"expérna1 psychosomatic subjects. Herzog (1976) did not find a
significant difference in the abi]itylof internal and external
Subjects to decrease muscle tension a1tpoﬂgh these differences very
é]ose1y approached significance and qppegfed,to demonstrate that
:internal 1ocys.of control is related to incréased biofeedhack ’
efficacy. ?reedman-énd Papsdorf (1976), ModeT (1977),>Ph1111ps
. (1976), gnd'Stern_and Barrenbefg (1977) " found no differencé betweeh
internal and external subjects' abi]ftyalo decrease muscle tension.

Pragér—Decker (]978) found that external subjecté achieved a greater |

reduction in EMG levels and at a faster rate thanqintefna] subjects.

bf the above studigs Gaston (1976), Herzog (1976), Mode11 (1§;
Phi]jfps (1976’ and Stern and Barrenbérg (1977) provided inadequaéj
training time, the maxjmum'being a total of ohe hour of feedback
(over three sessions). Reinforcement when mentioned consists of

_course credit suggesting a boss{bIE’lack‘of involvement or motivation

on the part of the subjects.' o

Temperature biofeedback studies

Roca (1976) studied the effects of I-E locus of gontrol on the
§e1f-regu1atibn’of peripheral skin temperature, Fiftstix under-
graduatés were divided\ihto internal and external locus of control
groups according.to their scores on Rofter's I-E scale. A controf-
group contained 56 subjeéts. The experimenta] subjects wereirandomly
assigned to one of four treatmgnt conditions: feedback and monetary
reinforcement, feedback alone, reinforcement alone, or no‘feedback
or reinforcement. Subjects recejved‘one session consisting of 10

minutes of training during which'subjects were instructed to increase

28
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.their finger temperature. Overa11,‘interna1'subjects did not perform

significantly better than external subjects. Interna] subjects
wtthothfeednack-orlreinforcement performed significantly better than
external subjects without feedback or reinforcement. External
subjects receiving feedback alone performed sign{ficant1y better than
external subjects not receiving feedback or reinforcement.

Larsen (]977) studied differences between internai and external
subjects in increasind hand temperaturet Subjects were divided into
internal and external locus of control groups accord1ng to their
scores on Rotter's I-E sca1e SubJects were then random]y assigned .
to one of four conditions: b1ofeedback b1ofeedback and social
reinforcement, autogenic trajnlng, or control. Subjects received one
initial practice session and one training session.  Feedback consisted
of a green ]ight which turned on when skin temperature increased.
Hypotheses were based on the idea that internal subjects' 1eern1ng
would be enhanced under conditions of 1ittle or no feedback while
external sdbjects Wou]d perform best under conditions with the greatest
amount . of feedBack F1nd1ngs dindicated no d1fferences in performance

between internal and external subJects in any of the conditions.

Temperature biofeedback studies summany

. Larsenl(1977) found no:significant differences between internal
and externai subjects in their ability to increase skin temperature
via biofeedback. Larsen suggests séveral areas that future research .
needs to exam{ne.including' differences among autondmic functions.
in how people can be- tra1ned to control them, a person's belief 1n

the method used to: tréﬂ%’h1m/her, the mot1vat1on of the person, and

"the amount of training needed»to learn control over autonomic functions. -
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Roca (1976) states that his findings substantiate the theoretical
point of vie@sthat internal subjects rely more'upon.themselves'when
behaving and less upoh the aid of ‘external sources and vice versa
for external subjects. |
The major short coming identifiable in the Roca‘and} Lars?n
studies is the inadequate time provided for training. Biofeedback
temggraturé training consisted of on]ykoné session in Larsen's study

and one 10 minute trial in Roca's study.

2.2.3u§ Other related studies |

In addition to the relationship between locus of confro] and
biofeedback training the 1ocus of control construct has beén studied
in relation to a numb r of other cognitive and competence behaviors:
that can be describe 'as attempts to master the environment (Lefcourt,
1972). Previoﬁs resea}ch has shown that internal subjects seek -
information‘and\adopt behaviors that facilitate personal control over
. their eﬁVironmentEJfIn addition it has been demonstrated that expec-
tancies affect aftentive processes (Ducette & Wolk, 1973; Lefcourt

& Wine, 1969), and it should be predicted that the locus of control

‘construct will be salient in any task wher ception and‘the'use of
‘environmenta1 cues (interna?”and”éxterna]) are impo;tant. Ducette
and Wolk (1976) have suggesteJQfﬁat internal subjects differ from
external éubjects motivationg]ly’as~we]1 as cognitively and these
differences are most salient under deﬁanding task\conditions;
Biofeedback tasks are demanding and internal subjects may differ from
external subjects in tenns of exertion of control énd differing
efficiency. Even if it is assumed that both internal and external
subjécts want to succeed on tasks that allow the demonstration of

Flaw
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personal ability and skill interha] sgbjects have a relatively highef
.\expectaﬁcy for achieving such valued goals and this expectancy\is
expressed jn task relevant behavior. Thus internals are more aware
of challenges inherent in certain tasks (Lefcourt, 1967), make more
attempts at ¢ontrolling or mastering their environment and are more
cognitively active Qﬂd perceptué]1x a1ert:(Lefcourt, 1972), and are
more ready to search for necéssary information (Lefcourt & Wine, i
1969). Lefcourt (1972) observes that greater atfention to all types
of cués is found forbinterna1 subjects provided those cues are |
relevant and can be used to resolve uncertainty. Lefcourt has also
suggested that indfvidua]s who maintain internal control expectancies
‘have a greater re1iance on, inner promptings and standards of judgment
than those who hold external expectancies. 'Thu5‘it is reasonable to
suggest that internals make mofe'effective use of self-reinforcement
to reward and punish their behavior in a biofeedback'task. Phares
(1973) characterizes the internal person as "more active in their
attempts to control, qanipu]ate, and otherwise deal with their\<
~environment in an effective way" (p. 9). Phares (1976) reviews the
Iitérature concerning theldifferences between internal and external
“subjects in control of the self. Control over one's behavior has
been studied in re]atién to smoking'and hirth control. From the
findiﬁgs Phares suggests that "perﬁaps re]ated.to 1nterna1'sﬂfee11ngs N
that they can control the environment is the feeling that théy can

controt themselves" (p. 68).

2.3 Field-Dependence-Independence
1 4

2.§.1, Origins of the concept of field-dependence-independence

The concept of field-dependence-independence originated'in

n’
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studies using various devices to determine which cues are more important
in the perception of the upright - visual fie]d cues or inﬁer vestibular
and kinesthetic cues. The devices used included: the rod and frame
ltest (RFT), the body-adjustment test (BAT), and the rotating room test
(RRT). In each of these an item (rod or body) ié surrounded by a visual
field (frame or room) and the duesfion is to~what-extent perception of
the item is determined by the surrounding field. The subject's score
is the amount of tilt of rod or body, 1nbdegrees, when these items are
reported to be straight. Subjécts demonstrate individual cqnéistency
© across thejtests in the degree to which they fe]y on inner yérsuifﬁﬁ
visqq] fiejd cues. People can be graded on a continqym in terms of
thé degree to which they depend‘on phe external visual fie1d»in their
perception of the upright. People who rely moré on integna] cues are
said to be field independent while people who. rely more 6n the visual
fig]d cues are said to bé field dependent (Witkin, Dyk: Faterson,
Goodenough & Karp, 1962). |

Subsequent work linked performance in perception of the upright
tasks to other kinds of perceptual tasks. Witkin (1950) studied the
relationship between measuFes of the perception of the upright in \:
space and the ability to locate camouflaged figures. Witkin (1950)
~ developed the Embedded Figures Test (EFT) in which the subject must
overcome an embedding context by loca%ing a previously seen simple
figure within a comp]éx figure designed to hide it. Witkin found
‘that field independent subjects do better than field dependent
subjects on the test. These studies suggest that field dependent
people tend toAacéept perceptual fields as given while field indepen-

dent people achieve a degree of autonomy from the field by a process
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of cognitive restructuring. The fie]d-dependencé-independence dimen-
sion was thus redefined.as degree of competence at‘perceptual-
disembgdding. |

A further advance in extending the scope of individual differences
originally observed in perception of the upright came with the dis-
covery that performance ref]e;ted more than perceptual functibning.
It was demonstrated that competence at disembedding in perceptual tasks
was associated wifh cbmpetence at disembedding in non-perceptual prob-
'1ém éolving tasks. In addition it was found that the aBi]ity to disembed
item from context in perceptual and intellectual activities is associated
with the ability to restructure a field when a taék requires it. The
~now greatly enlarged scdpe of individual differences in perception of
the upright was conceived as an articulated versus g]obé] field
approach dimension, and was designated a "cognitive style".

Subsequené research Tinked the individual differences described
thus far fo differences in a still wider array of areas, including
areas such as controls and defenses, body concept, and the self. At
this point the construct of differentiation was;int(gduced to
conceptualize the most comprehensive level of self-consistency.

Stafgd briefly, differentiation ié a structural property of an
organismic system. To characterize a systeﬁ as‘more‘differentiated
implies, first of all, segregation of self from nonse]f‘s{gnifying a
boundary betweén an inner core and the‘outer'world. Differentiation
also implies segregation of bsycho]ogica] activities from each other, -
such as thinking from acting. A system that is more dﬁfferentiated»

js also characterized by spec}a]ization‘of function at the neuro-

physiological level. It was assumed that the development of = -
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differentiation is an organism;wide process and thus it was proposed that
greater or less differentiation is likely to characterize an indfvidual's
functioning in.diverse domains. In the 1571 model of ﬁifferentiafion
(éee Figure 1) differéntiation was considered thé-highest order
construct. Four second order constructs radiated from the first level:
articulated cognitive functioning, an articu]afed body concept, a sense
of separate identity, and the availability of structured controls for
channeling impulse and the tendency to use speciﬁjc defenses. .Field-
dependence?independence was viewed as one of the lowest order constructs
(witkjn et al., 1971).

| More recent research has led to changes in the 1971 model of dif-
ferentiation (see Figure 2). As fn the earlier model differentiation
“continues to be located ;t the apex. At the level {mmediately below

the apex are three major indicators of differentiation: self-nonsel f-
segregation, segregation of psychological functions, and segregatioh
of neurophysiological functions. The field-dependence-independence
construcf is 16cated in the self-nonself indicator (Witkin et al.,
1979). This is certainly not the stopping point in the development of
the differentiation construct. Just before his death (July 8, 1979)
Witkin wrote the following: "Though it has changed very much in its
lifetime, fié]d dependence theory is stiil very much in'er1ution"

(p. ix, Witkin & Goodenough, 1981).

2.3.2 Evolution of measurement of field-dependence-independence

In place of the rather complex devices required for some of the
early lab tests of field-dependence-independence theré are how avail-
able simpler devices and a variety of standardized reliable measures.

The simp]é and complex figures which make up the EFT are modifications -
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Psychological differentiation

Articulated perceptual and Articulated Sense of
intellectual functioning body concept "separate
identity

Analysis Structuriﬁg

(field independence, in intellectual in perception in intellectual
as reflected in functioning functioning
EFT performance)

Figure 1

1971 Model of Differentiation

Structured,
specialized
defenses

Nbte. From H. A. Witkin, P. K. Oltman; E. Raskin, and S. A. Karp,

A Manual for the Embedded Figures Test, 1971, 14. Copyright 1971

by ConsU]tingvPsychologists Press, Inc.
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Di fferentiation

Self—non§elf 'Segregation of Segregation of -
. _segregation psychological neurophysiological
(Field independence) functions ‘ functions
Réstruqturing _ Limited Structured Specialized Hemispheric
skills interpersonal controls defenses Tlateralization
competencies
Figure 2

1979 Model of Differentiation
Note. From "psychological Differentiation: Current Status" by

H. A. Witkin, D. R. Goodénough and P. K. 0ltman, Journal of Person-

ality and Social Psychology, 1979, 37(7), 1138. Copyright 1979 by

- «The ﬁmerican Psycho]ogica] Association, Inc.
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~ of figures used by Gottscha]gil(cited in Witkin, Oltman, Raskin &
Karp, 1971). Witkin was unable to obtain a sufficient number of
difficult fiqures from Gottschaldt's material nor was he able to
develop enough such figures using the line patterns used by
Gottschaldt to embed the simple figures. Therefore,'witkin developed
the additional.method of obscuring the simple figures by coloring
parts of the complex figure so as to emphasize certain subwholes.
After extensive studies Witkin choﬁe 24 complex and 8 simpl; figures.
Two ﬁain criteria were used in selecting the figures: it was necessary
to haVe figures graded in difficulty of disembedding; and it was
necessary to have a variety of simple figures such that no one would
be encountered too many times. In the administration of the EFT

a card on which the complex figure appears is presented for 15 seconds
ahd the subject is asked to descr{be it. Then a card containing the.
appropriate simple figure embedded in the complex figure is p?esented
for 10 seconds. « Following this the complex figure is presented again
and the subject is instructed to trace the simple figure in it with a
blunt stylus. The simple figure to be located is never the same in
anyktwo successive trials. The comp]ex figure is presented first so
that the ,subject will see the total comp]éx patte;n and be discouraged
from searching for a sjngle specific simple figure. The subject's
séore‘is the time taken to find the simple figure with a maximum of

5 minutes allowed. While searching for the simple figure the subject
is penmittéd‘to reexamine thé copy of it as often as needed for 10
second periods (this time is not included in the final score). How-
ever, at that time the ‘complex figure is removed so that tﬁe complex

and simple figures are never seen simultaneously.



Various forms of the EFT are available. A preschool EFT has been
developed for use with children between the ages of three and five.
A second children's test, the CEFT, has been developed for children
aged five to nine. A group form of the EFT, #he GEFT, has been devel-
oped by Witkin, et al. (1971) (and w1]1‘be discussed later). There-
has also been developed a small portable table top model of the rod
and frame device which Ean be easi]y transported and does not require

a darkroom.

213.3 Selective review of field-dependence-independence research

2.3.3.1 Introduction

, Conceptually, it seems likely that there would be a differential
abi]ity to process biofeedback based on the'fie1d—depeﬂﬁence-
independence variab}e. The concept of field independence relates to

an individual's ability to effect internalized frames of reference and
orientation independent of environmental distractions, while the
concept of field dependénce relates to a personis ability to’experience
and process environmental stimuli in .a global undifferentiated manner
and to fail to maintain a separateness of his body from the surround- '
ing field. .If aone considers successful'se1f-regu1ation to depend upon

a subject's awareness of internal states relative to physiological

changes then 1earning‘to effect a change could be considered facilitated

in people who have ready access to their internal states and fee]ings _
(i.e. field independent people). Very few studies have attempted to |
assess thé re]ationshfp betweenrthe:concept of field-dependence-
independence and the ability to regulate one's physiological processes
via augmented sensory feedBack, and the findings thus far have not

been encouraging.
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2.3.3.2 Biofeedback studies

A heart rate biofeedback study

Berger (1978) studied the role of individual differences in the

learning of heart rate deceleration and acceleration. Forty-five

women we‘F administeredsthe EFT anz\ft? rod ard frame test and then f)ﬁ
divided into field dependent and field independent groups. Subjects

received one session consisting of sixteen 1 minute training trials,

Subjects rééeived auditory feedback, no feedback, or subjects were

asked to maintain a tone that was under their control But they were

not told that it was associated with their heart rate. Subjects in

the feedback condition were better able to control their heart rate

thaﬁ subjects in the other two conditions. Findings indicated that

ffe]d independent subjects exhibited less heart rate control than

field dependent subjects.

Alpha biofeedback studies

Tutone (1974) studied the relationship between fié]d—dependence-
independence and voluntary contko] of EEG alpha rhythm. Twenty-one
male undergraduates were randomly divided into two groups, Oﬁgwry
receiving alpha biofeedback trainiﬁg with auditory feedback for 1
hour anh‘the other no feedback. Fie]d-dependehce-independgnce was
assesse& using Jackson's (1956) shéff form EFT. After trgining
subjects receiving feedback demoristrated more alpha than controls.
Field independent subjects prddUced significantly more alpha than
f%e]d dependent subjects. Tutone suggests that his results indicate_
_that "those individuals who have difficulty segregating environmental
~ 'figures' from 'groﬁﬁds' (field dependent people) aiso find it

difficult to segregate relevant aspects of their experiehtia] states"
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(p. 342). Since the subjects were not selected on the basis of extreme
scores and a significant correlation was obtained Tutone suggests that
the field dependent variable should be given further consideration in
biofeedback research, .

Leib, Tyron, and Stroebel (1976) also studied the relationship
between EFT performance and alpha enhancement. Twenty-two volunteer
psychiatric inpatients were administered the EFT and RFT and divided
into field independent, field dependent, and middle groups. Subjects'
-received 20-30 minute sessions of alpha biofeedback training. Analysis
revealed that no between session Tearning occurred over the 20 seﬁsfons.
Because no learning to control alpha occurred it Qas 1mpo§sib1e to
predict who profited more from alpha biofeedback;\fie]d'dependent or

field independent patients.

A temperature biofeedback study e

Lovett (1977) studied the relationship between the ability to
self-cegulate skin\élgferature and perceptda] style. Twenty subjects

..‘

were ss1gned to xj{,r,oups'-- field indebendent or field dependent,

Wores on the GEFT. - Subjects from each group

on the basis of ti
__were then randomly assigned to one of two milieu conditions: friendly
:‘or impersonal. A1l subjects received 14 days‘of biofeedback tempera-
tﬁre training in which they were instructed to change the temperature
of their ddninant hand in a prese]ected~d1reétion. Ability to regulate

skin temperature was not significantly related to GEFT performance.

.

B1ofeedback studies summary

Tutone's (1974) findings prov1de some support for the hypothesis

that independent subjects are better able to master a physiological

<
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resbonse (alpha rhythm) through thé use of biofeedbacks ’Lefb et al.
(1976) found no difference in the ability of field dependent and
* field independent subJects to control tﬁ;1r alpha. Lovett (1977)
found that. GEFT performance did not distinguish ability to regulate
skin Fe@pérature. Berger (1978) found that field dependent subjects
weré mdre successful at cbntro]]ing their héart‘rate (espeéia11y'in’
the increase heart rate cond1t1on).than fieid indgpendent‘subjgcts.
In Tutone's (1974) and Bgrger s (1978) s£udi§§ shbjects Véré
provided with an’ inadequate amount of training time. In‘additibn,
a]{ of the above studiesumay be criticized fo} the‘faéi that re{n-
forcément was not prpvided (other than c]ass.credit), therefore,

motivation to perform well may have been minimal.

> . . . -

2.3.3.3 Other re]ated studies-

A large body of research 1nd1cates that 1nd1v1dua] differences
in EFT scores are re]ated to behav1ors in a wide variety of s1tuat10ns
Ty1e£ﬁ(1965) states that "field dependent persons, those haV}ng
greater diff1cu1ty w1th.the EFT, showed up (in various stud1es) as'
morefpassive and anxious about control of body impulses, with waer'
seTf—esteem and less &é]] differentiated body'imagesithan those who
'd1d well® (p 212). |

Gruen (1957) states that the persona11ty features Tdent1f1ed as
correlating with. field dependendy are: "passivity in dea11ng §1Fh
the}environmeﬁt,»unfami]iarity and fear of one's own 1mpu13és and
.poof cohtro1 over them, Tack of se]flésteem, and poséession of a
relatively primitive, undifferentiated body image. Thg;pérsona]ity
features‘identified as correlating with field indepéndehce are:
aétivity'and independence in relation to the envif&nment, élqser -Véf &



communication with and better control over.onegs own impulses, high
. self-esteem, and a differentiated mature body image“ (p. 75).

Witkin and,Oltman (1967) ré%iéw recent research indicatiné that
there are differences in bhysio]ogica1 functibning between field
dependent and field independent persons. One group of studies reviewed
suggesf that field dependent people are more likely to show excessive
or ma]?daptive physio]ogicq] dischafge when confronted with unStrué-
tured or threatening situations. Cohen, Silverman, and Schmavonian
"(1962) studiéd reactions,bf'subjeéts to sensoky isolation and found
thaf field dependent subjects were not as able to cope with‘the novel
situation and reacted with more intense and prolonged physiological
~arousal. A novel environment containing an array of intricate bioféed—
baqk machinery may'possib1y constitute a.threat,and cause a similar
reaction in field dependent subjects. HuStmyer and Karnes (1964)
found more random spontaneous autonomic actiQity in field dependent'
subjects}when they were requested 90 rest for 15 minutes‘éuggest{ng
an'inabi1ity tb adapt to theésituation and'the majntenance 6f an
excessive amount of autonomic arousal. In relation to biofeedback
training this sﬁggests that field depeﬁdent subjects may be less able
fiﬁthan field independent subjECté to-obtain Tow levels of EMG as a - -
result of inappropriate and excéssive arousal. , |

| Goodenough (1976) reviewing the liierature relating individual
differepéééuin field dependence to learning and memory suggests that

fie]d dependent subjec%s tend to use "spectator" approaches to,

E:
W

. .learning wﬁéreas field independent subjects more often use "partici-
pant" approaches (p. 675). It is possible that field independent

subjects would therefore be more successful in biofeedback training

&

42



a

>

s

P9

because of their approach to énd their involvement in the biofeedback
task. . |
Witkin, Dyk, Féterson, Goodenough, and Karp (1974) fouﬁd that the
field independent person is more ableffo attend to avtask Hbd disregard
distracting stimu]i in\the environment than a field dependént-perspn.
This ability is re1evant to the present study in that a]though ,
distractlng stimuli were minimal some potential for d1stract1on occurred
particu]ar]y in regard to the noise of the data mxuusiﬁion center and
*the presence of the experimenter. This would suggest Ehat the field
ndependent people would benefit more from b1ofeedback tra1n1ng because
they are more task or1ented and 1ess distracted by externa] st1mu11
Witkin et al. (1971) suggest that field 1ndependent re]at1ve to
field dependent subjebts, in terms of body concept, have a definite
" sense of the boundaries of thgir body, and of the 1nter-re1ations’aﬁong
“its parts. If this could be extended to mean that field independent
subjects have more body awareness than field dependent SUBjeétS'thén \\\\;
they could be expected to become more readily aware of the relation-
shfp betweenbthe biofeedback -and. the internat bodi]y process -- an

cawareness which must develop before regulation of bodily processes

via biofeedback can occur.

2.4 Hypotheses 5

1. Subject§ with an internal locus of control will acquire more
rapid contwél over their EMG and digit temperature responses i.e. they
will, meet weaning criterion sooner ‘than external subjects. |

2. Subjects with-an internal locus of control who receive EMG

\

gofeedback tratning.will atta1n a gré\ter decrease in their EMG
ﬁy o
ylevels than subJects with an external locus of control who receive

3 . \

43



-

EMG biofeedback training.

'3.. Subjects with an internal locus of control who receive digit
temperature bi ofeedback training will attain a greater increase in
their d1g1t temperature than subjects with an externa1 Tocus of control
who receive digit temperature biofeedback training. A

' 4, Subjects‘with an,internal locus of control whd‘receive digit
temperature biofeedback training:will attain a greater decrease in their
digit temperature than subjects with an externaT locus of contrp1
who receive.digit temperature bjoteedback training.

s, Subjects”with anminternal locus of control will be more
successful, in reduc1ng the frequency and intensity of their migraine

J

headaches thagg‘ﬁ 3&;@5 with an external Tocus of control.
. ﬁ,"a J
6. Field 1ndependent subjects will acqu1re more rap1d control

over the1r "EMG and d1g1t temperature responses i.e. they will meet
wean1ng criterion sooner than field dependent subjects.
o 7. Field independent subjects who receive EMG biofeedback training

Al

m}11 attain a greater decrease in their EMG levels than field depg
dent” subjects who receive EMG biofeedback training.
8. Field indepemdent subjétts who receive digit temperature
biofeedbackbtraining will attéin a greater inerease’in digit tempera-

ture than field dependent subjects who receive dig}t tempérét;re |
biofeedback training. .

9. Field independent SUbjects who reiceve digit temperature. bio-

~ feedback training will attain a greater decrease in digit temperature

than field dependent subjects who receive digit temperature biofeed-
back training.

10. Field independent subjects will be more successful 1in reducing .

44
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the frequency and 1ntensity of their migraine headaches than field

~ dependent subjects.
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CHAPTER III
3. METHOD

3.1 Introduction o

Several problems seem to exist in the studies concerning locus of
control, fie]d-dependenéé-independence and biofeedback training which
limit their utility in the deve]ophent of conclusions regarding the
relationship between individual differences and learning a biofeedback
task. .fhe majority of previous studies héve used undergraduates as
Shbjects. _Tﬁe use of students as subjects limits the demonstration of
whéther or not" the determination of individual differences will bé
clinically useful. The presenf study used a clinically relevant sample
consisting of migraine headache sufferers. The motivation of éfudent
- subjects in terms of learning a biofeedback.task is quéétionable.‘ In
the present study it was explained that success in the biofeedback task
would Tikely result in a decreaée in the frequency and intensity of
migraine hehdachés. The majority 0f previous studies have provided ~
inadequate training time. It’is possible in many cases thatlno
learning of the biofeedback tagk occurred, rather subjects were merely
| Fesponding physﬁoTogica]]y to a new environment. Thé'present study
established a criterion level of achievemeqt. A1l subjeéts received
a minimum of four sessions. After four sessions if the subject had
metvcriterion they began a weanfng procedure. Subjects who did not
meet weaning criterion by their fourth session continued training until
they met _criterién or untii they had completed 12 sessions. In
addition subjects were required to praétice\their~ski]]s for 30 mindﬁes
q;ily at home. A1l of the previous studies proviqéd subjects with one

mode of feedback. The present study provided subjects with a choice of
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visual and/or auditory feedback. And finally in thefmajority of previoué
studies subjects were not provided with any reinforéement other than
‘class credit. The present’ study provided subjécts with social
reinforcement. The preSent study hasnbeén designed to determine if
individual differences and success at a biofeedback task show a
consistent relationship by improving upon brevious research in terms

of: type of subject, subject's motivafion, training time, feedback

“'mode, and reinforcement.

3.2 Subjects - - -

Subject; were se]ected from thé respondents to a press release
jssued by the University Public Relations Department to all media
in the Qdmonton vicinity. The press release called for subjects for
a biofeedback treatment program for migraine headache sufferers. All
of fhe resﬁbndénts were initially screened in a telephone interview
and eligiBle respondents were invited to attend a general 1nformatioh'i
‘session. The subjects were selected for inclusion in the study
according to criteria éet from the considerations discussed in Adams,
Fueurstein and Fowler (1980) and Blanchard, Ahles, and Shaw (1979)
(see,Appeﬁdix A). ‘ -

Each subject was required to obtain a physician's signature
verifying'that they were medically fit to participgie in the study (see
AppendTX'B). Each Subjéct was-a]sb required to’deposit $50.00 into a
psychology department account which was used to heTb qefray the cost
of supplies. Following the decision to~barticipate eaChﬁSUbjéct and
. one of the three experimgpters signed a writtenvcontract clearly
stating the re;ponsibi]ities of the subject and expefimenters\(see

Appendix C).



48

3.3 Research design

Subjects who met the criteria of the telephone screening fonm
were invtted to attend one of the four general information sessions
held during March and April. During the general information sessions
eubjects were administered the Rotter I-E scale and the GEFT. Those
subJects who agreed to participate were d1v1ded at the median into an
internal and externa] group accord1ng to the1r/R6tter scale scores and
then regrouped into field dependent and field independent groups
according to their GEFT scores.

Subjects were then réndomly assigned to one of two treatment
conditions: a frontalis EMG feedback group or a digit temperature
feedback group. Subjects received a-minimum of four and a maximum of
twelve treatment sessions beginning in either April or May.

| During the three week beseliné period previous to the beginning of
treatment, d]].subjeets were seen for a pre-treatment orientation
'session. During this session a psychophysiological stress profile
was obtained. From this brofi]e internal and external and field
dependent and field independent subjects' baseline levels of EMG and .
temperature were obtained.

Approx1mate1y four weeks after treatment ended subJects returned
_for an 1nd1v1dua1 follow-up session.

Headache intensity was eva]uated over the three phaees of the
| expet1ment including baseline, treatment, and fo]]ow-up

S1xty -nine subjects began the treatment program.. Two subjetts
had unscorable Rotter_I-E scales and two subjects had unscorable GEFTS.
Of the remaining subjects 13 did not complete treatment of had incomplete

" headache chart data. Of the remaining 54 subJects, 6 subjects -

were exc]uded from the data analysis 1n order to ma1nta1n an equal
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number of subjects in each freatments—by-groups cell combination.
Random selgction procedures were used to ekc]ude each of thg subjects
from the required cells leaving a toté] number of 48 subjects. The:
treatments by groups arrangements may be illustrated as follows:

.

GROUPS © TREATMENTS

. EMG TEMPERATURE
Internal © 12 12
External 12 12

. EMG ~ TEMPERATURE
Field Independent 12 12
Field Dependent 12 12

There were 43 female subjects and 5 male subjects in both groups.
Subjects ranged in age from 20 to 59 years. The median age in the

internal-external group was 39.5. The median age in the field-depen-

dent-independent group was 38.

3.4 Instruments

3.4.1 Rotter's I-E Scale

The Rotter's I-E scale cdnsists of 29 question pairs uﬁing a
forced choice formét. Six of the question pairs are filler items
included to disguise the nature of the test. Internal statements are
paired with exterha} statements (see Appendix D). The scale is self-
administered énd can be comp]eted in about 15 minutes. One point is
given for each external étatemént selected. Scores range from 0 (moét
interné])‘to 23 (most external).

Normative data are proVided b& Roftéf (1966). Means and standard

~deviations of I;E scores for sémpIes‘of:several populations range from
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5.48 to 10.00 and 2.78 to 4.20krespective1y MacDonald (1973)
descr1b1ng the work of Owens on an N of 4, 433 reported’ the following
overall means , male mean = 8.2 (S.D. = 4.0); females, mean = 8.5 ’
(S.D. = 3.9); combined, mean = 8.3 (S.D. = 3.9) (p.228).

| Rotter (1966) reported that two factor analyses had been completed,
one by himself and‘the other by Franklin (cited in Rotter, 1966). Both

analyses revealed one general factor which accounted for much of the

total scale variance (53 percent in Franklirs analysis) and several

additional factors which accounted for little variance and invo]ved only ’

two or three itémsveach. More recent factor analyses (Cherlin &
Bourque, 1974; Gurin, Gurin, Lao & Beattie, 1969; and Mirels, 1970)
have shown the I-E scale to be multidiﬁensiona]. Gurin et al. (1969)
ana]jZing the responses o% black students found that the I-F scale
items loaded primarily on two factofs which Gﬁ?in.et al. (1969)
labelled persona] control and control ideoiogy. The pefsonal confro]
1tsms'are phrased in the first person. The control ideology items are
all thfrd person statements‘concerning the control which people in
general hsve over situations. Mirels (1970) proposes a different two
factor structure. Mirels' first factor structure'contains both first
and third person I-E items while his second factor includes four of

the five 1tems which deal with controlling governments or the course of
world affairs. Mirels' first factor combines the persona] control and
contro] ideo]ogy dimensfons which Gurin et al. d1fferent1ated and :
suggests a be]1ef concerning felt mastery over the course of one's life.
The second factor is a bg11ef concerning the extent to which the
individual citizen is cépab]e of having an impact on political

- institutions. Guttentag, MacDonald and Tseng, and Minton (cited in
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MacDonald, 1973) also confirm the multidimensionality of Rotter's
" scale. These studies support the findings'of Gurin et al. (1969) of a
. personal control and a contr§1 ideology factor. Levenson (cited in
MacDonald, 1973) developed tﬂree new scales using items from Rotter's
scale as well.as origina] jtems. Levenson developed three scales of
eight items each using a Likert format. The I scale measures the
extent to which a person believes he has control over his life; the
" P scale is concerned with powerful others; and the C scale deals with
chance. Cherlin and Bourqﬁe (1974) studied the dimensionality of thé
I-E séa]e in two samples and found a two-factor structure similar to
that found by Mirels (1970). Cherlin and Bourque's first factor ref- »
erred to as gehefa] SBQEro? ref]ects‘theAindividua]'s expectancy of

the extent to which his or her own actions as well as the actions of

most others determine the course of life evehts. The second facébr

referred to~asvpoliticai control includes all contral over politics

and world affairs, Phares (1976) provides a comprehensive review of

the muitidimepsionality issue of Rotter's I-E scale. Phares states

"at the present time there is evidence for the exisfence of separate \
factqrs but‘there is muéh less evidence that demonstrates their
predictive utility. Repeated demonstrations of the multidimensionality
factor character of the I-E scéle aré not useful unless evidence can .
be adduged“that these factors generate empirically separate predictions”
(p. 48). ‘

The Rotter I-E scale has been administered to numerous samples v

(Joe, 1971; Lefcourt, 1966, 1972; and Rottér, 1966). The scaleAhas’

been used with adolescents and‘older subjects. No upper or lower age
1imits have been established. . L
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It is difficult to summarize the findings related to sex dif-
ferences on the I-E scale. Many studies do not report separate means
for males and females. Numerous studies have not found sex differ-
ences in I-E scores. Rotter (1966)‘found sex differences to be
minimal. Feather’(1967) found re]affvely high external control scores
among young female undergraduates as compared to males. Joe (1971)

summarizing research on the I-E control construct concludes that sex

differences appear to influence locus of control beliefs. Phares (19%¢)

\notes that early research on sex differences did not support the exis-
tence of sﬁch difference§ but that recent findings suggest small
aifferences in the direction of éxterna]ity in women;

Rotter (1966) reports internal consistency coefficients ranging
from .65 to .79 using Spearman-Brown and Kudgr-Richardson formulas.
Cherlin and Bourque (1974) present reliability estimates ranging
from .71 to .81.

For two subgrdups of Rotter's 1966 sample test—retest reliability
coefficients were obtained. For a sample of 60 cd]]ege students a
~ value pf .72 was obtained after one monfh ““or males, r = .60; for

females, r = .83). After two months, an r of .55 was obtamed fﬁx

117 college students (for males, r = 49 for fema]es r
Rottér suggests that the lower reliabilities for the two month period
may be due to the fact that the first test was adﬁinistered to a group
and the second test was administered individué]]y. Hersch and Scheibe’
(1967) Bbtained test-retést.re]iability coefficients between .43 and
.84 over a two month period with college students. An r value of .72
was obtained from 18 college students over a period of approximately

a year.
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Cardi, Ladwig -and Strickland (cited in Rotter, 1966) usiné
samples of male prisoners found correlations with intelligence ranging
from .03 to -.22. Rotter (1966) concluded that correlations between
intellectual measures and I-E scale scores are negligible or at best
Tow. Hersch and Schiebe's (1967) data tend to corroborate this
conclusion. They reported correlations from -.07 to -.17 for three
different measures of intellectual ability. ‘

Rotter (1966) reviewing the relationship between I-E and a measure
of maladjustment, the Rotter Incomp]ete-éghtences Blank, suggests
that the relationship 15 perhaps curvi]inear; perhaps complex, or per- "
h&ps nil.

Rofter (1966) repé%ts that corre]ations with the Marlowe Crowne
Social Desirability Scale obtained in a number of ;o]]ege student
samples. range from -,07 to -.35; Altrocci, Palmer, Helman, and Davis
(1968); Feather (1967), and Hjelle (1971) found higher coefficients
ranging from -.20 to -.42. Berzins, Ross and Cohen (1971) and Cone
(1971) have found cqrre1ations between the I-E sca]e and Edward's .
Social Desirability Scales to range between -.23 and -.70.

The Rotter I-E scale is the most widé1y uséd test in the locus of

control literature. Although it has undergone recent methodological

criticism regarding lack of un1d1mens1ona11ty and soc1a1 desirabi]ity

most of the corre]ations between Rottergs scaLe:a dx

desirability response bias are low (MacDona]d 1973)« :

;‘&k
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3.4.2 The Group Embedded Figures Test (GEFT)

The GEFT was deve]opéd by Phillip K. Oltman, Evelyn Raskin, and

- Herman A, Witkin. The GEFT is an adaptation of the briginal indivi-
dually administered Embedded Figures Test (EFT) which makes group
testing possible. The GEFT is modelled closely after the EFT with
regards to mode of presentation énd format. The GEFT contains 18
complex figures 17 of ijch were'taken from the EFT. Within each
complex figure is embedded a simple form which the subject must trace.
Light shading of Sections of the complex figures in the GEFT corres-
ponding to those sections which are coTored in the EFT emphas%ze the
large organized Gestalten serving to embed the simple forms. As in
the EFT the subject is prevented from seeing simultaneously the
simple form and the complex form containing it. This is accomplished
by having the simple forms on the back cover of the GEFT booklet and *
the complex figufés on the booklet pages. The subject may refer back
to the simple forms as often as they wish. The GEFT booklet contains
three sections: the first section contains seven very simple items-
and is primarily for practice; the second and third sections each
contain nine more difficult items, The test is timed. Subjects

are given 2 minutes to complete the first section and 5 minutes to

complete each of the other two sections: The score is the total’

b

DI g - _N. .
number of simple forms “corrgktly traced in the second and _third sec-

tions combined.

Witkin et al. (1971) report norms based on a sample of 397 col-
lege students. The finding that'men perform significantly better than
women 1is cbnsistent with the sex différences usually obtained with

s

the EFT, ? . ‘ -
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Witkin et al. (1971) report that %he cor;E1ation between the
secohd and third sections (i.e. parallel forms with identical time
limits) using the Spearman-@rown‘formula ﬁrodusedfan r of .82 for both
' ma1es (N = 80) and females (N = 97). These reliability estimates are
comparable to those of the EFT. | o

Witkin et al. (1971) assess the validity of the GEFT severa]x
ways. Correlations between the GEFT and EFT aré:r = -.82 for male
college students (N = 73) and r = -.63 fqr‘fema1é co]]ege students
(N =68). “The correlation between the GEFT and a secohd measure of
psythOIOgica1 differentiation, the portable rod‘and frame test are
r=-.39 for male hndergfaduates (N = 55) and r = -.34 for female
uhdergraduates ?N = 68). CorreTations of the GEFT with»tﬁe EFT or
PRFT should be negative because the tests are scﬁred in reverse
fashion. . A third measure of psychb]qgica] diffefentiatibn is the
: deQree of articu]ation of the body édncept as assessed by a séa]e )

- (ABC) applied to human figure drawings. Correlations of the GEFT
and ABC werebr = ,7i fOf male undergraduates (N = 55) and r = .55
fof female undergraduates (N = %82. These correlations™are

comparable to those typically reported for the EFT.’

3.5 Apparétus and Facilities

~ A1 biofeedback sessions were conducted in a 10 by 17 foot room.
‘Dim lighting was provided by twd 100 watt 1ight bulbs in shaded |
table lamps. Subjects were seatéd in a'comdetablebchaih facing a
,vtable cbntaining the‘biofeedchk equipment. The data acquisition
'éQujphént was set up apart from the subjects'in the same room.” The
eibérigentgr remained in the room during the sessions.
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EMG levels .were obtained from two standard silver-silver cﬂﬁbride

91ectrodes placed one inch above each eyebrow Qnd‘spaced.four inches

apart on the subject's forehead. ' One reference electrode was located

in the center of the forehead. Subjects were scrubbed with alcohol
'before-the application of the electrodes. Redux e]ectrode cream was

used to increase the contact of the e]ectrode with the sk1n

S

Electrode impedence values were mgi ‘;d below 10,000 ohms as rec-

ommended by the mahufagturer.. Tﬁs;.’ ”[rodes were connected to an
Adtogenic Systems Incoreqrated 1700‘e1ectromyograph.‘ The auditory

‘ “and digital feedback levels of the EMG were generated using a one
second response averaging mode. . A 100-200 Hz.frequency bandpass was
used as recommended by the manufacturer for general muscle relaxation
training. Biofeedback consisted of the visual display of EMG levels
in microyo]ts en the voTt meter and auditory feedback through a set of
Koss stereo headphones'which consisted of a series of clicks which
4correspond%d to the level of‘frontalis muscle tension -- the higher
the tension the faster the click rate.

.Digit temperature readings Were obtained using a research grade
thermister attached with tape to the‘midd1e phalange of the middle
finger of. the nondomlnant hand (Surwit, Shapiro & Feld, 1976) The
therm1ster was connected to either an Autogenic Systems Incorporated
HT-2 or 2000b feedback thermometer. Digit temperature feedback
cons1sted of the visual display of temperature 1evels in’ fahrenheit
degrees on thefdhrénhe{tscale and auditory feedback from a set ef
Koss stereo'headbhones consisting of a tone which'corresponded'to

temperature changes -- as the temperature increased the tone dropped

1ﬁ\<ltch
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The feedback,myografgi

and. thermometer were conhected to optically _
isolated A/D converters which in turn were connected to an Autogen1%
Systems Incorporated 5600 data aéqu1s1t1on center and printer assemb]y
This assembly was calibrated to provide a microvo]t/second integrated
vo]tage va]ueuf The averdgﬁﬁﬁeve1 of response over the final 10 seconds
of eech minute was recorded bygthe printer unit during treatment ses-

Sage ‘ (

B

sions.

3.6 Procedure

3.6.1  General 1nfdrmation session

During the general information session subjects were given-further
1nformat1on regarding thé study. Ihe med1ca1 form, treatment contract
and headache moni toring forms were d1str1buted and exp1a1ned The
Rotter I E sca]e and the GEFT were adm1n1stered Those subjects who
agreed to part1c1pate made an appo1ntment for a pre- treatment ‘session

- and pald the $50.00 fee.

3.6.2 Pre treatment orientation session

The psychophys1o1og1ca1 stress profile was obtained using a
mod1f1ed version of the general guidelines descrlbed by Stoyva (1979;
(see Append1x E). | First the subJect was instructed to re]ax with h1s
or her eyes open forgg mlnutes wh11e EMG and temperature levels “were
being mon1tored ~ This 1n1t1a1 5 minute per1od allowed the subJect to ¥
adapt to the unfam111ar env[ronment and gave the expertmenter t1ne to
adjust equipment when necessary. After the 5 m1nute pertod ‘the subject
- was instructed to close his or her eyes and to continue relaxation for

156 minutes.  After 15 minutes a 3 minute stress period was conducted dur-

1ng which the subject was instructed to serially subtract 7 from 1,000_as
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fast and accurate]y as possible until told to stop:. The subject was '

told that the exper1menter wou]d ask him or her what number they had

e reached at the end of the period. This task was performed s11ent1y

and wigh the eyes closed. Finally a 5 mjnute recovery period'was
conducted;during which the subject was inetructed to keep his or her
eyes closed and relax. A cassette tape prov1ded quiet re]ax1ng music
dur1ng the adaptation and re]axat1on periods. Feedback was not

provided during the stress profi1e session.

3.6.3 Treatment

i

Subjects recorded daily headache intensity and medication

pfonsumption during thevthreeaphases of baseline, treatment and follow-

up using a grid rating scale developed by Budzynski, Stoyva, Adler and
Mullaney (1973) (see Appendix F). The subjects were required to rate:
headache activity for each waking hour on a scale of 0 to\S where:

"0" = no headache; "1" = low level headache which enters awareness only

‘at times when attention is devoted to it; "2" = awareness of a headache

most of the time buf it can be ignofed at times; "3" = painful headache,

but one is still able to continue at a job; "4" = severe headache

“which makes .concentration difficult but one can perform undemanding

tasks; "5" = intense incapacitating headache. The subjects were given

headache monitoring forms which consisted of seven daily grids and

an exp]ahation of the severity scale. The forms were collected week1y -

as they were comp]eted ~ " ‘ ‘; ,

The three experimenters were ‘graduate students in educationa]

phychology with experience in both biofeedback training and cpunsel]ing.

Experimenters were assigned randomly to subjects throughout the entire-

study. e o W

o };%:'Jw
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Subjects were scheduled iﬁ pairs for between four.%o_twe1ve'45
minute éess' ns of either unidirectiona] EMG. feedback trai;ing orf bi-
directional digit temperature feedback training at a frequency\gf
two sess1oqs per week. At the beginning of tﬂl first, fourfh a;d
eighth ses%ions subjects were 1nstructed to read a- descr1pt1on of the
rat1ona1e for the study which 1nc1uded the stages of b1ofeedback
gu1ded relaxation and some st ateg1es as to how to achieve a "passive
attitude“_(see Appendices G and . The exper1menters provided coaching
(review of instructions, verbal reinforcement, and support) as required.

The‘treatment'segsions lasted approximately 45 minutes. Each
session, after the subjecfs were disengaged‘from the biofeedback
equipment: they Were asked to complete a staté anxiety‘form; they

‘_ were asked to write down the strategies they had used to aid them in
the biofeedback task; they were shown the printér tapg of their

1

;Lfﬁ;esu1ts and provided with verbazxreinforcement for their progress;

I

medication consumption was discyssed; and subjects had fhe'opbortunity

to ask questions or discuss concerns related to the study.

3.6.3.1 EMG feedback training procedure

The subjects were first instructed to sit quietly for 5 minqtes
while EMG and fémperature 1eyels were being monitored. Aftef 5 minutes
baseline levels were recorded‘whi1e‘the subjects contiqua to sit
dui@t]y.for 2 minutes. After 2 minutes'tﬁe subjects wé;e instructed
to decrease fheir musC]e tension. Feedback was not prov%ded during
these initiéﬁ three periods of treatment. After 2 minutes the subjects

received three consecutive 5 minute periods of feedback (each followed

by 1 minute of rest) with instructions to decrease_their muséle tension.
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Subjects were instructed to keep their eyes open during the entire

treatment session (see Appendix I).

3.6.3.2 EMG feedback weaning procedure ,'

Criterion to begin the weaning‘proceduré was set at two conseéu- .
tive 5 minute periods of EMG Tevels below 1.5 microvolts. Once
cfiterion was met the subjec? began a weaning procedure in order to : =
J]ed?n to relax withdﬁt.the aid of external feedback. The EMG weaning
procedure was‘the same as the treatment procedure for the first three “ !
periods: a 5 minute adaptation period, a 2 minute baseline period,
and a 2 minute period during which sUbjects_were 1nstfucted to decrease |
their muscle tensfon.' After the 2 minute "decrease" period subjects
Awefe given four conéecﬁtivé 5 minute periods, the first and thfrd with
feedback and the secoﬁd and fourth without feedback. Each 5 minute:
period was followed by 1 minute of rest.. Subjects were instructed to

decrease their muscle tension. If the subjects were able to obtain EMG

‘"1\ levels of below 1.5 microvolts during the four consecutive periods they

’ were finished training. If the subjects were unsuccessful they

contigued the weaning procedure until they were successful or until

t

they had completed 12 sessions.

3.6.3:3\\Digit temperature feedback trainiqg,procedu;e'

The digit&temperature'feedbéck procédure began with an initiﬁ]
adaptation peridd\ofzs minutes followed by a 2 minute baseline period.
F6110w1n§ the 2'minu£é\pase1ine period'subjects were instructed to ﬂ
inérease}theif temperature. Subjects did not receive feedback during
these firsf three periods. After 2 minutes the.suﬁjects had a 5

minute period of feedback with instructiohs to decrease their temperature

i .
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if_ temperature was 90 -degrees fahrenheit or above or_instrqptiod§ to
~increase their température if theif'temperature was below gggﬁegrees.
After 5 minutes the Subjécts were given a second 5 minute period with
instryctioqs to move the fé5p0nse in‘the opposite direction or to
continue to increase thejr temperature if it was below 90 degrées.
After 5 minutes subjects received one final 5 minute period of feedback
with the same jnstnuctions'as the second period (see Apbendix J). |

;:w‘ 3.6.3.4 Digit temperature feedback weaning proceduke

7

Criterion fof.beginning the wéénihg procedure was set at three
consecutive 5 minute periads of alternately increaSing and decreasiné
digit temperature 2 degrees. The temperature weaning procedure was the
- samé as the treptment brocedure for}the first three periods: a 5 minute

adaptagfqn period, a 2 minute baseiine Peripd, and a 2 minute period‘
during which subjects were ésked to\ihérease fheir temperature. Aftgr'
the 2 minute increase period subjects were given twb 5 minute periods 1
‘with féedback during which they were instructed to alternately increase
or decrease théirtﬂigit temperature. If subjects were suctessfuf at
obtaining changes in'the'correct direction of 2 degreeélor more they
wére given two 5 minute periods withbut feédba;k with the same
instructions as the previéus th periods. If subjeéts weré su¢céssfu1
at obtaining _changes of 2 dégrees or more they were finished training.
If subjects were not successful they contihuéd with the weaning pro-.

?

cedure until they were successqu or until they had completed 12

o

'sessions.

P

' 3.6.4 Home practice

!

4

In addition to twice weekly training sessions in the lab subjects



were required to practice at home for one half hour daily. Subjects
practiced the skills which they learned in the lab. In order to aid
in this practice subjects were given an audio cassette tape. The EMG

training group received an autosuggestive relaxation tape based -on

-Jacobsonian. relaxatiogatechniques recorded by Dr. George Fitzsimmons.
s _

The temperature training group received an autogenic tape consisting
of autogenic phrases (Green & Green, 1979, p. 159) also recorded by Dr.
George Fitzsimmons. Both tapes required the subject to utilize the
strategies they had fouhd useful in fhe lab to help them relax. The
subjects were also instructed to use their strategies at any time

during the day when they felt a headache starting, ok were tense or

overstressed.

The'temperature training grqub were given Bidtic Bands II (from
B{ofeédbatk and Stress Management Publishing, Seattle, U.S.A.) and
instrﬁcted’to monitor and record finger Yemperature while they listened
to the relaxation tape. The temperatuke sca]e of the band was attached
to the palmer surface of the middle phalange of the middle finger of
the non-dominant hand. Finger ﬁémperature was recorded after the band
had been on the finger for 1 minute and again at the end of the tape

(approximately 30;minutes¢]ater) ( see Appendix K).

3.6.5 Follow-up session

Apprpximate]y four weeks after their final session subjects
received a follow-up session. During this session subjects followed

the same procedure as during the pre-treatment session.
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CHAPTER 1V
4. RESULTS

4.1 Introduction - .

!

Two different groupingﬁ of subjects were made. Subjects were div-
ided into twovgroups (internal and external) of ?4'squects each accor-
dihg to ;heir scores on Rotter's I-E scale and then regrouped and redi-
vided into two groups (field independent and field dependent) of 24 sub-
iects each according to their scores on the GEFT. Subjects in each group
~were then randomly assigned to one of two treatment condftions: EMG

biofeedback or'digit temperature biofeedback.

An initial analysis‘wascmﬁucted on pre-treatment EMG‘and digit
'tempekature levels to test for group djfferences. | |

A series of two- and three-wéy Analyées 6f Variance were used-to
determine if significant differences between the groups existed in terms
of ffve different variab]e;: mean number of Sessions taken to meet
criterion, decreases in EMG levels, increases in digit temperature,
~decreases in digit temperature, and reduction in migraine headache
frequency and intensity. | |

The pfesent chapt%r describes the results of this research.

4,2 Group determination

A median Sp]it procedure was used to divide the subjects into an
internal group (N=24) and an external group (N=24) according to their

scores on Rotter's I-E scale. Scores for the internal ggqu ranged from
2 to 9 with a mean of 6.63. Scores for the external gré%gmrangéd from

9 to 18 with a mean of 11.79. The overall mean (N=48) was 9.21 with

a standard deviation of 3.27. -

A median split procedure was also usedsto divide the subjects in-
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to a field independent group (N=24) and a field dependent group (N=24)
according to their scores on the GEFT. Scores for the field indepen-
dent group ranged from 8 to 17 with a mean of 12.25. Scores fdr the
field dependeht group ranged from 1 to 7 with a mean of 4.71. The
overall mean (N=48) was 8.48 with a standard. deviation of 4.69.

4.3 Pre-treatment EMG and digit temperature levels

The 15 readings obtained from thg last 5 minutes of the 15 minute
relaxation;period of the pre-treatment session were averaged forleve%y
subject. A mean pre-treatment EMG level was then obtained.for the EMG
biofeedback groups and a mean pre-treatment digit temperature level
was obtained for the digit temperature biofeedback‘groups. The data
was then ana]}zed using t-tests to test for significance of the differ-
ence in mean pre-treatment Tevels between internal and e*tefna] subjécts
and field independeht and field dependent subjects. The results of the
‘t-tests for EMG 1eve1$ are gﬁven iﬁ Table 1 and for digit temperature
levels in Table 2. There weré no significanf differences between inter-
nal and external subjects or between field fndependent and field depen-
dent sUbjects with regaﬁd to pre-treatment EMG or digit temperature
levels. o

4.4 Hypotheses - ' 2
Hypothesis 1

It was hypothesized that subjects with an.internal locus of control
would acquire cohtro] over their EMG and digit temperature responées
at a faster rate i.e. they would meef weaning criterion sooner than
'external locus of controltsubjects. Cﬁiterion data were subjected
to a two (group) by two (treatment) Analysis of Variance.

, The group means and standard deviations are listed in Table 3.

~



T Values for Pre-treatment EMG Levels

Table 1°

. Probability -

Group Mean T vValue Degrees of
' ~~ Freedom
Internal 1.69
: , -0.97 13 - 0.35
External 2.26
Field Independent} 1.37
-2.08 14 0.06
"2.52

Field Depéndent

el

%5



Table 2

. T Values for Pre-treatment Temperature Levels

Group Mean T Value Degrees of Probabi]ity
reedom
Internal 93.04 ' '
0.95 22 0.35

External 90.93
Field Independent 92.39

: -0.42 22 0.68
Field Dependent ‘

93.18-
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ans tp Cr'H;'eri.gh ’for ‘Internal and
Externa] Subjects”(N=48)y nj’t -
ETRET A

Group ‘ Tr’ed;ﬁmént_ﬂ-

EMG .' Tempera;é"ur"e‘%.} ’.; o -'"““"'w':

- vowe . &
Internal Mean 6.58 - 10.83 e

S.D. 2.61 2.89

External Mean 7.50 11.17 s, .’
, | S.D.  3.63 2.79
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-
A summary of the Analysis of Variance appears in Table 4.

The Analysis of Variance did not reveal a significant group b;
treatment interaction. This suggests that there was no significant dif-
ference between internal and external subjects w{th regard to the mean
number of sessions taken to meet criteﬁﬂ?n. The Analysis of Variance
indicated 2 significant treatment effect for the criterion variable:

\/( (1, 44 2&82 p<.001. &¥he significant treatment effect indicated
that subJects who received EMG biofeedback mec'criter1on sooner than
subjgcts who received digit temperature biofeedback.
The results do’not.provide}support for Hypotuesis 1. Internal sub-
jects did not meet criterion sooner than external subjects.
Hypothesis 2
It was hypothesized that subjects with an internal locus of control -
who received EMG piofeedback training would &tté&n a greater decrease
in EMG levels than subjects with an external Tocus of control who received
EMG biofeedback training. _ .
) The 15 EMG readings‘obtained_during‘fhe three 5 minute practice
'~cper1§ds.per session'uere ave#%ged for each subject's~f1r§t two and last
two ‘sessions. If the subject nét criterion during treatment,‘tue session
at which they met criterion was considered their last sessfion. The |
weaning'procedure (whicp was introduced after subjects met cricerion)
'differed from»theitreatment procedure and so the data from the weanimg
“{ﬁe_ procedure sessions were not included in the analysts.
| _ EMG treatment data were subjected to a two (group) by two (session)
Analysis oszar1apce with repeated measures. The groug means are listed
lin Table 5 and portrayed graphically\in Figure 3. A suymary of the

‘Analysis of Variance appears in Table 6.



Table 4 RN
‘A Two (GrOUp) by Two (Treatment) ANOVA Summary Table '
~ for the Criterion Variable )

sotrce | Sums of Degrees of Mean ' F.
: - Squares Freedom = Squares

Between Subjects

L) 4.69 1 469 0.52
B (Treaime ) . 188.02 1 188.02  20.82%%
_ 102 1 ez om
; ﬁithin 397.25 .44ﬁ | 9.03

T

**'éighifipant at the .001 level

&



Table 5
Mean EMG Leve]é for the First Two Sessions Combined and .
tﬁe Last Two Sessions Cbmbineq'for Internal and Extérnal

Subjects (N=24)

R
~ Group 5 Session

First Two Last Two

~ Internal “Mean - 1,63 1.20
| s.0.  0.48 0.28 . L
EXternaI Mean - 1.87 1.27
s 0.76 0.38 "




Mean
EMG

Level

o4

2.04

1.54

¢

_0.5-- . j“ﬁ v -
—- Internal
--- External
0 . B + ¥+ ‘A!
- First Two -~ Last Two
Sessions ‘Sessions’

| Figure 3 >
~ Mean EMG Levels for First Two Sessions Combined and
,Lgst Two Sessions Combined for Internal and External

Subjects

n
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Table 6

W

A Two (Group) by Two (Tfeatment)‘ANOVA with Repeated

MeaéuresvSummary Table for the EMG Variable | a
Source ~ Sums of  Degrees of - Mean F
: Squares Freedom ~ Squares ,
Between Subjects &
A (6roup) T 0.29 1 029 0.76
. Subjects within  8.24 22 o3
Within Subjects . ‘
B (Session) 317 1 3,17 22.36%*
m o 0.09 ] 0.09  0.65

B X Subjects ‘ - |
within o312 Loo22 0.14

** signifieant at the .001 level

8.
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The Analysis of Variance did not reyea1 e significant group by'
| session interaction effect. This spggests that there was no significant
d1fference between 1nterna1 and external subjects with regard to the
mean reduction in their EMG levels from the first two to the 1ast two ‘
~ sessions. The Ana1y51s of Variance indicated a significant sess1on :
eftect: F (1;22) = 22.36, p =..001. The significant session effect
indicated that both groups obtained a significaht reduetidn in EMG levels
from the first two to the last two seseions. ,

The resu]ts do not provide support for Hypothesis 2. Interna1 sub-
Jects did not attain a greater decrease in EMG levels than externa1 sub—
Jects.

Hypothes1s 3

It was hypothesized !ggt subJects with an 1nterna1 1ocus of contr01
wﬁo,rece1ved digit temperature biofeedback training wou1d,atta1n a

greater increase in digit temperature than subjects with an external

Lo Tocd§§%f‘contro1 who received digit temperature hiofeedback training.

4

‘ *The;fﬁcrgase in digit temperature was ca1cu1at0d for each 5 minute
. practige period dur1ng whiiﬁ the subJects had been 1nstructed to 1ncreas$ :
'the1r d1g1t temperatuné A mean dig1t@tenperature 1ncrease was then é
obtained for the first two sessions combined andthe 1ast two sessﬁ%ﬂs& W

“ combined. An overall mean increase for the two per1ods (f1rst and 1ast)
was then obta1ned for the internal group and for the external group |
The digit temperature 1ncrease data was then subJected to aﬂ
(group) by two (period) Ana1ysis of Variance with repeated measures . .
The group 1ncrease means are listed in Table 7 and portrayed graph1ca11y

in Figure 4. A summary of the Ana]ysis of Variance appears in Table 8.

The Andlysis of Variance did not reveal.a significant group by ses-



Table 7 ‘
Mean ;ncrease in Digit Temperature for pheﬁFirsi Two
Sessions Combined and the Last Two Sessions Combined
for Interha] and External Subjects (N=24)

g

e

Group , ‘ Session

$#

First Two LasteTwo'

Internal " Mean 0.88 1.37
: S.D. . 0.74 0.95
Ex#ernal ) Mean : 0.69 . 1.37 )

S.D. 0.71 0.91
. @h‘ f \g

'w"‘v:w\ ’
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‘ ‘ &,
Mean Increase in*Digit Temperature for First Two
§ess1‘ons Combined and Last Two Sessions Combined

" for Internal and External Subjects

»
e
? }"‘
j ,
! 2.0}
1.51
o I
Mean , ' I <
» . ' Rty . N
Increase, o é
mn ].O_, . ; ‘?i.f‘@ .
Digit
Temperature . . ’
- ;i:».)'c,(
O. 5 ﬂ. ~ L\) ) ¢ N
. ' | . . (S
E ) w o
 2r ) h y ' e
-2 Internal %
--- External
0 . L\‘ —— ; - — +
- First Two - , - Last Two
Sessions . Sessions
- Figre 4 - g
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\ _
\, Table 8

\

A TWq\(Group) by Two (Period) ANOVA with Repeated
Measu>g§ Summary Tab]e‘for‘the Digit Temperature

. : , \\\ Inc}ease Variable
' i:"'" a.
Source xkgms of Degrees of Mean F
Squeres Freedom-  Squares . '
. Between Subjects \\ . ,
A (Group) 0.12\\\\ T o2 0.14
Subjects within 18,63 \ 22 0.85

Within Subjects
.2

B (Session) - 4.15 N 415 7.55
- 0.12 ¢}\\ 0.12°  o0.2]
* V0B x Subjects - -
within - 12,11 22\ 0.55

* significaqyfat the 305v1eve1

@



sion’interattion effect. This suggests that there was no significant
difference between internal and external subjects with regard to the |
mean increase in their digit temperature from the first two to the 1ast
two sessions. The Analysis of Variaﬁte indicated a significant ses-
sion effect: F (1,22) = 7.55, p<.05. The significant session effect
indicated that both groups obtained a significant increase in digit

temperature from the first two to ‘the 1ast two sessions.

The results do not support Hypothes1s 3. Interna1 subjects did

not attain-a greater increase 1in digit temperature than external sqg'ects

\\

prothes1s 4

It was hypothes1zed that subJects with an 1nterna1 locus of con-

trol who received digit temperature biofeedback training would attain

i crease in digit temperature than subjgsts with an external

u”fo1 who received digit temperature biofeedback training.

h&sﬁﬁd practice perigd‘du%ing which the subject had been instructed to decrease

‘ #' their digit temperature. A mean digit temperature decrease was then ng
6y . . u;(j‘z’/ . . i

1 -

&
N

The decrease in digit temperature was calculated for each 5»mjnute4$i:f

SRS

¥+ tained for the first two sessions/Combthed and the Jast two sessions |
- combined. \ An overall mean decrease for the two periods (first and Tast)

! 7AV was then obtained for the interhal groub and for'the_external group.

3 The digit temperature decrease data was” then subjected to a two
(group) by two (period)'Analysis of Variance with repeated mBasures. .
The grbup decrease\hgmns are listed in Table 9 and portrayed graphically
in Figure 5. A summary of the Analysis of Variance appears in Table
10. - |

‘ p - .
c The Analysis of Var1§nce d1d not reveal a sigmﬁcant group by

sessionuinteraction effect. This suggests that there was no signjficant_

\ .
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Table 9
Mean Decrease in Digit Temperature for the First Two
Sessions Combined and the Last Two Sessions Combined

for Internal and External Subjects (N=24) -

Group ~ Session

First Two Last Two

Internal Mean A 0.65 1.37
S.D.- 0.46 0.66
"~ External Mean 1.00 - 1.38

s.D. 0.80 . 0.93
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2.04

1.5
Mean

: M

Decrease /
in-~ 1.0l
Digit ,
Temperature
D

0.5+

| =& Intérnal

Y

--- Externa]
First Two . ‘ — dast Two
Sessions ’ . Sessions
igure 5 - e\

Mean Decrease in Digit Temperature for First Two
Sessions Combined and Last Two Ses§1qn's* Combined:

¢ for Internal and External Subjects



Table 10

A Two (Group) by Two (Period) ANOVA with Repeated

Measures Summary Table for the Digit Temperature

Decrease Variable

L}
Source Sums of  Degrees of Mean F
Squares - Freedom Squares
Between Subjects
A (Grqup) 0.39. 1 0.39 - 0.70
Subjects within- 12.40 22 0.56
Within Subjects —
B (Session) 3.61 1 - 3.61 7.10*%
AB -0.36 1 0.36 0.7
B x Subjects .
within 11.20 22 0.51

*.significant”at the .05 level
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A summary of the.Analysis .of Variance appears in Table 12.

» _differer&etween internal and external subjects with regard td the

. , :
mean decrease in their digit temperatyre from the first two to the

last two sessions. The Ana]ysis of Variance indicated a significant
session effect: .F (1,22) = 7,10, p < .05. The sign1f1cant session ef-
fect 1nd1cated that both groups obtained a significant decrease 1n di-
git temperature from the first two to the last two sessions.
The results do not support Hypothesis 4. Internal subjects did. |
not attain a greater decrease in digit temperature thaﬂ‘.‘sernal subJects
Hypothesis 5

It was hypothesized that internal locus of comt $ubjects wou]d

be more successfu] in reducing the frequency'and ind ty of their

-

= !

migraine headaches than external Tocus of control subjects
Hourly headache«intensity ratings for each sdbject were averaged

to obtain a mean headache rating per day for each period including .

" pre-treatment, treatment, and post-treatment. This score was computed

as Hr/d, where Hr'='sum of headache ratings over the experimental period’.
being considered and d = number of;days in the experimenta] period;
The headache intensity variable was selected for use because of‘fts
'ensitivity.to changes in headache frequency andlintensity (Blanchard
et al., 1978). | -

Headache data weremsubjected to a two (group} by two~(freatment)

by three (period) Analysis of Variance W1th repeated measures. The

group means are listed in Table 11 and portrayed graphically in Figure 6.

-
The Ana1ysis qf Variance did not reveal a significant-group by _

period 1nteract10n'effect;,.Ihis suggests.that there was no significant .
difference between -internal and external subjects with regard to the

i

-



Table N _
Mean Headache Levels for Internal and Externil Subjects .(N=48)

Group  Treatment g “1 Perdod
| : Pre-treatment ‘Tfeatment Post-treatment
I ) I ) R (31
Internal Eﬁh u“w ‘ 10.26 l.nv 8.21 " 6.56
o Temperaturé? 1565 15.41 15.43
Extémﬂ;_‘» MG o 1.4 ‘”‘7.“64 5,18

r ¢
Temperature - .11.48 . 11.69 6.38
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Figure 6

. Mean Headache'Levels Across Experimental Periods for

1 inferna] and External Subjects

“ ) ~.
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| Table 12 | L . //
A Two (Gkoup)“by Two (Treatment) by Three,(Per&od) ' /{
ANOVA with Réﬁeated Measures Summary‘Tab1e for the_ //
| Headathe Variable | /
Source - Sums of - Degrees'of ~ Mean  F
Squares Freedom  Squares -
Between.Squeéts‘ u/ _
" A (Group) - "306.41 1 306.41 1.20°
B (Treatment) . 705.12 1 705.12 275
AB - o674 . 1 . 26774 1.05
Subjects within 11273.29 4 256.21
Within Subjects R . ﬁf ; : o
C (Period) | - 357.95 2 - 17897 8.26%
AC o 97.21 2 18.61 2.24 SRS
BC - 5418 2 27.09 1.25 |
ABC ~ 28.00 2 " 14.00  0.65
C x Subjects’ ~ | |

© within ©1907.58 .88  21.68

*k sfgnificant af~the .001 1eve1
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mean reduction in their headache frequency and intensitg fromrpre-treat-
ment to post-treatment. The Analysis of Variance indicated a signifiQ
cant period effect: F (2,88) = 8.26, p = .001. The significant period
effect indicated that both groups obtained a significant reduction in

the frequency and 1nten51ty of their migraine headaches from the pre-
treatment to the post treatment period. .

The resu]ts do not support Hypothesis 5. Internal subjects were not
more succéssful in reducing the frequency and intensity of their migraine
headaches than external subjects. , |

The headache data were reanalyzed u51ng a two (group) by twp (treat-
ment) by two: (period) Analysis of - Variance w1th repeated measures.

The two periods were pre-treatment and pOSt -treatment. The treatment
period was taken out of the analysis because it was. thought that the |
variability during treatment may have masked‘any group or interaction
effects. The ‘results, hewever, were not different from the initial
analysis and so are not repcrted here. ’ ; - .

r
Hypothesis 6

-

It was hypothesized that field independent subjects nould achire

more rapid control.over their EMG and digit.temperature responses i.e.
. they wod]d meet weaning criterion sooner than field dependent subjects.
Criterion data were subjected to a two (group)-by two (treatment)
~ Analysis of Variance. The group means and standard deviations are listed
‘iw Table 13. A summary of the Analysis of Variance appears in Table 14,

- The Analysis of Variance did not reveal a significant group by
treatment interaction effect. This suggests that there Was no sig-

nificant difference between field independent'and field dependent sub-

jects with’regard to the mean number of sessions taken to meet criterion.

. ‘o
“~
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- Table 13

Mean Number of Sessions to Criterion for Field

Independent and Field Dependent Subjects (N=48)

4

‘ Group Treatment
* ‘ EMG Température
Eie]& Independent ~ Mean  5.92 ‘ 11.17
s.0.  2.87 2.86
Field Dependent - Mean  7.25 11.08
‘ 3.14 2.78

S.D. -
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Table 14 .,

n

A Two (Group) by Two (Treatment) ANOVA Summary Table for

the Criterton Variable

-~

373.75 44 8.49

Source Sums of  .Degrees of .,  Mean _ F
: Squares Freedom Squares T
. Between Subjects ' .7
A (Group) 4.6§ 1 4.69  0.55.
B,(Treatment) ~ 247.52 .o .‘247.52 29.15%**
AB 6.02 1 6.02  0.71
Within |

*k sigﬁificant at the .001 Tevel
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The Analysis of Variance indicated a significant treatment effect for
the criterion variable: " F (1,44) = 29.15, p <.001. The significant
treatmenteffect indicated that subjects who received EMG biofeedback

met criterion sooner than subjects who received digit temperature

1
AY

~ biofeedback., | .
The results do not provide support for Hypothesis 6. Field
independent subjects did not meet weaning crﬂterion sooner than field

dependent subJects ‘ ,

ﬂxpothesis‘7

. It was hypothesized that f1e1d~independeg} subjects who received
EMG bidfeedbatk training nou1d'attdin a greater decrease in EMG levels
Athan field dependent subjects who received EMG biofeedback training.

Tne.ls EMG readings optained during the three 5 minute practice
‘sessions were averaged for each subjects' finst two and last two
‘ seséions; 'If the subject met criterion during treatment the session
at which they met criterion wes considered their last session.

EMG treatment data were subjected to two (group) by two (session)
_Analysfs.ot Variance with repeated meésures;h The gyoup means are
11sted in Table 15 and portrayed graphically in Figure 7. A summary
of the Analysis of Var1ance appears in Table 16.

The Analysis of Variance did not reveal a s1gn1f1cant group by
§e§sion 1nteract1on effect. This suggests that there was no s1gn1f1cant
difference between fie]d independent and f1e1d dependent subJects with
‘regard to the mean redud;ion in their EMG levels from the f1rst two
sessions to the last twd sessions. The Analysis of Variance ihdicated
a significant session effect: F (1,22) = 28.74, p = .091. The sig-

, nificant session effect indicated that both groupS obtained a signifi-

¥
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Table 15
Mean EMG Levels for the First Two Sessions Combined and

the Last Two Sessions Combined for Field Independent
and Field Dependent Subjects (N=24)

Group Session
. . .
First Two Last~~7*~
Field Independent Mean - 1.51 O j‘
' “ en "'S. .
s.D. o 48" S "gﬁp&%% |
Field Dependent ‘Mean 1.97 1.30

5.D. 0.71 0.27




Mean

EMG

Level

S - —
2.04
1.5
1.041

: (//
0.5+ /
| — Indépehdént
--- Dependent .
! ‘ . }
First Two ’ : Last Two
Sessions Sessions

[+

- Figure 7
Mean EMG Levels for First Two Sessibns Combined and
~Last Two Sessions Combined for Field Independent and

\
Field Dependent Subjects
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‘ Table 16
A Two (Group) by Two (Treatment) ANOVA with Repeated

) Measures Summary Table for the EMG Variable

Source/ Sums of Degrees af Mean ¢

. Squares _  Frekdom Squares

~ Between Subjects
/' R4
A (@roup) 1.38 1 1.38 4.20
/
Subjects within 7.25 22 0.33

Within Subjects

B (Session) _ 3.55 ] 3.5 28,74%
B 0.19 1 0.19  1.53

B x Subjects _
within 2.72 22 0.12

** significant at the .001 level
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cant reduction in EMG levels from the first two to the last two ses-
sions. | ' . _

The results do not pkovide support for Hypothesis 7. Field
1nHependent subjects did not attain a greater decrease in EMG levels
than field dependent subjects. i

Hypothesis 8

It was hypothesizea that field independent subjects who recéived
digit temperature biofeedbgck training would attain a greater increase
in their digit temperature than field depgndent subjects who received
digit temperature biofeedback training.

The increase in digit temperature was calculated for each 5
minute practice period during which the subject had been inst;ucted
to increase their digit temperature. A mean digit temperature increase
was then obtained for the first two’sessions combined and last two
sessions éombined. An overall mean increase for the two periods
(first and last) was then obtained-for thg field fndependent group and
for the field dependent group. |
~ The digit temperature increase data was then subjected to a two
(group) by two (period) Analysis of Variance with repeated measures.
The group increase means are listed in Table 17 and portréyed graphically
in Figure 8. A summary of‘the Analysis of Variance appears in Table
18.

The Analysis of Variance did not reveal a significant group by
session interaction effect. This suggests that there was no signifi-
cant .difference between field independeht and field dependent . subjects
with regard to the mean increase in their digit temperature from the

first two to the last two sessions. The Analysis of Variance indicated



Table 17 '
4 J
Mean Increase in Digit Temperature for the First Two
Sessions Combined and the Last Two Sessions Combined

for Field Independent and Field Dependent Subjects (N=24)

Group Session

First Two Last Two

Field Independent  Mean 0.89 .42
s.D. 0.73 1.10
Field Dependent Mean 0.71 1.32

S.D. 0.70 0.72
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Figure 8
Mean Increase in Digit Temperature for First Two
Sessions Combined and Last Two Sessions Combined

for Field Independent and Field Dependent Subjects:
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Table 18

95

A Two (Group) by Two (Perfod) ANOVA with Repeated

Measures Summary Table for the Digit Temperature

Increase Variable

e

---- i;ource Sums of Degrees of Mean F

Squares Freedom Squares
Between Subjects
A (Group) 0.24 1 0.24 0.29
Subjects within 18.17 22 0.83
Within Subjects
B (Session) 3.92 1 3.92 7.06*
AB 0.02 1 0.02 0.04
B x Subjects
within 12.22 22 0.55

* significant at the .05 level
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a significant session effect: F (1 22) 7.06, p <.05, The'signifi-v

cant session effect indicated that>both groups attained a significant
increase in digit. temperature from the first two to the 1ast two sessions.

n Tﬁﬁ)resuits do not support Hypothesis 8 Field independent

subjects did not attain a greater increase in digit temperature than

fier dependent subjects.
Hypothesis 9

-

' It was hypothesized that field independent subjects, who received

",digit temperature biofeedback training would attain a greater decrease

in their digit temperature than f1e1d dependent subjects who received
vdigit temperature biofeedback training |

| The decrease in digit temperature was ca1cu1ated for each 5 minute
practice period during which the subJects had been instructed to
'~decrease their d1g1t temperature A mean digit temperature decrease
~was then obtained for the first two sessions combined and the last
two se551ons combined . An overa11 mean decrease for the two periods
'(first arild last) was ‘then obtained for the fieJd indepehdent group
and for the fie]d dependent group. ' ‘

The digit temperature decrease data were then subJegted to a -

two (group) by two (period) Analysis of Variance w1th repeated measures.
The group decrease means are Tisted in z%ble 19 and portrayed graphi-
caiiy in Figure 9, A summary of the An lysis of Variance appears in
| Tab]e 20. s%‘ o C e , | h
| The Anaiygis of - Variance did not reveal a significant group by
ﬁse551on interaction effect. Th1S suggests that there‘was no signifi-

Fcant difference between field independent and fie]d dependent subjects

~ with.regard to'the mean decrease in their digit temperature from the

~

a v
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Table 19
Mean Decrease in Digit Temperature for the First Two
Sessions Combined and the Last Two Sessions Combined

for.Fie]d Independent and Field Dependent Subjects (N=24)

Group ' : Session

First Two Last Two

‘Field Independent ~ Mean 0.73 1.23
's.D.  0.43 .0.88

Field Dependent Mean 0.98 1.48
. s.D. 0.82 0.74
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Mean Decrease in Digit Temperatue forlFirst Two
Sessions Combined and Last Two Sessions}Combined

for‘Field Independent and Field Dependent Subjects
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Table 20 |
A Two (Group) by Two (Session) ANOVA with Repeated
Measures Summary Table for the Digit Temperaturé

Decrease Variable

Source - Sums of  Degrees of Mean F
Squares Freedom Squares

Between Subjects .

AGroup) . 075 1 075 1.41

~ Subjects within 11.75. 22 0.53

o

' Within Subjects R

Béﬁggssiony 300 1 3.00  5.38*
AB : 7 0.00 1 0.00  0.00
B x Subjects / | -

within 2.2 22 0.56

* significant at the .05 level
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first two to the last two sessions. The Analysis of Variance indicdted
a significant session effect: F (1,22) = 5.38, p<.05. The signi-

ficant session effect indicated that both groups,attained a‘significant

> decrease in digit temperature frem the first two to the last two

sessions. _ »
~ The results do not support Hypothesis 9. Field independent sub-
jects did not atta\n a greater decrease in their d1g1t temperature than

field dependent subJects

Hypothesis 10 \\
- .

It was hypohhesized that field independent subjects would be more

successful in reduc1ng the frequency and 1ntens1ty of the1r m1gra1ne
headaches than field dependent subjects. . N .t

Headache data were subjected to a two (group) by two (treatment)

by three (period) Analysis of Variance with repeated measures. The group

means are listed in Table 21 and»portrayed graphicallyvin Figgre 10.
A summary of the Ana]ysis of Variance appears in Table 22.
The Analysis of Variance did not reveal a significant group by

period interaction effect. This suggests that there was no signifi-

.cant difference between field independent and field dependent subjects '

“with regard to the mean reduction in the frequency and intensjty of their

m1gra1ne headaches from the pre-treatment to the post-treatment period.
The Ana]ys1s of Var1ance 1nd1cated a s1gn1f1cant period effect F
(2,88 ) = 8.60, p = .001. The significant period effect indicated
that both groups obtained a signifftantvreduction.in' the'frequenty '
and intenSity,of'their migraine headadhee from the pre-treatment to .
the post-treatment period. - o

The results do not support Hypothesis 10. Field independent sub- '

. o
1 . a
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Table 21
“Mean Headache Levels for‘F1e1d.Independent and Field
" Dependent Subjects (N=24)

% G}oup Treatmént >  o .Period
Pre-treatment Treatment. Po§t-treatment
o | (P1) 2 (P2) - (P3)
" Field Independent EMG 1437 8.53 8.88
) ' Temperature - 11.59 11.61 8.46
Field Dependent  EMG 8.46 8.08 4.52

. Temperature 15.67 - 14.93 . <12.65 f

L2




Mean
Headache

Level

~ Treatment
EMG —
Temperature ==
T f2 PIPT P2 P3
Independent Group Dependent Group
| . Figure 10

Mean Headache Levels Across Experimental Periods for

Field Independent and Field Dependent Subjects
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A Two (Group)by Two (Treatment) by Three (Period)
ANOVA with Repeated Measures Summary Table for the

Table 22

Headache Variable

103

JSums‘of

A

Source Degrees of Mean F
‘ Squqres \ Free@om Squares
Between Subjects
A (6roup) 0.73 1 0.73  0.00
B (Treatment) 487.10 1 487.10  1.93
AB . 497.15 B 497;15' .97
Subjects within 11098.56 44 252.24
} Within Subjects ,
C (Period) 365.41 2 187.70 . 8.60%*
K 34.08 2 17.04  0.80
BC 46.18 2 23.09  1.09
ABC ez 2 31.86  1.50
C X Subjects 7 .
within = 1870.39 - 88 21.25
** significant at the ;001 level
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jects were not more successful in reducing the frequency and intensity
of their migraine headaches than field dependent subjects.

The headache data were reana1y2ed 051ng a two (group) by two
(treatment) by two (period) Analysis of Varjénce with repeated measures.
The two periods were pre-tfeatment and post-treatment. The treatment ‘
period was taken out of the analysis because it was thought that .the"
variability during treatment may ha;e masked any group or interaction
effects. ‘The results, howeVer; were not different from the initial

<

analysis and so are not reported here.



CHAPTER V
5. DISCUSSION

5.1 Introduction

This study investigated the relationship of locus of control and
field—dependence—indépendence to the learning of EMG and digit tempera-
ture control through biofeedback training in\subjects with migraine
headaches. In particu]aqf ten'hypot:;ses Were tested, five concerning
the Tocus of control construct and five concernihg the field-dependence-
independenceconstruct. The data is discussed first in terms of the
results pertaining to the locus of contro] construct and then in terms
of the resu}ts pertaining to the fie]d;dependence-1ndependence construct.
In the fina] sections of this chapter the practical implications of

the present stUdy and suggestiohs for future research are discussed.

5.2 Summary of results pertaining to the Tocus of ‘control construct

The hypotﬁésized differences between internal and external subjects
on thé'five meésures investigated were not supported by the findings
of the present research. It was hypothesized that with auditory'and/
or visua]\feeﬂback and social reinforcement internal subjects would
acquire control over their EMG and digit temperature responses more
quickly, attain a greater decéease in their EMG levels, attain a
greater increase in their digit témperature during increase trials,
attain a gfeatér decrease in their digit temperature dhring decrease
trials, and reduce the frequency and intensity 6f their migraine headQ
aches to a greater extent than external subjects.

The pre-treatment EMG and digit températufé levels for the two
locus of control groups (internal and external) were compared. The

results suggest that the pre-treatment 1eve1$ were not significantly
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diffexent. A number .of studies (Carlson, 1977; Gaston, 1976; Stern &
Barrenberg, 1977) have tested for differences in baseline levels of
EMG between subjects 1dentified according to locus of control orienta-
tion and have also found no significant differences.

The mean number of sessions taken to meet criterion by the inter-
nal group and the extelna] group were compared. The results suggest
that internal subjects did not learn to control their EMG and digit
temperature responses at a faster rate th;h external subjects. Three
other studies have compared the speed of anuisition of control of a
‘ﬁhysio1ogica1 response through biofeedback for internal and external
subjects. Goesling et al. (1974) found that internal subjects were
able to increase the density of their alpha rhythm more quickly than
external subjects. Reinking (1976) found that internal-high anxiety
subjects acquired EMG skill far more rapidly than any other group.
Prager-Decker (1978) found that exteﬁna]]& controlled individuals trained
with biofeedback reduced their EMG levels at a faster rate than inter-
nal subjecté. The interpretation of the present findings in relation
to the findings of these othe} studies is unclear. First, it may not
be possible to compare the control of alpha rhythm to the control of
EMG or digit tenﬁg:;ture responses. Second, in the Reink%ng (I976)
study it is unclear wﬁether the subject's high anxiety or their inter-
nal orientation had the greater effect on the‘épeed of acquisition of
the EMG skill. “Third, the method Qsed to determine speed of acquisf-
tion of control varies from study to study.

It was found that subjects who received EMG biofeedbatk training

4
learned to control their EMG responses faster than subjects who received

digit temperature feedback we}e able to learn to control their
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digit temperature responses. This result suggests that learned bi-
directional control of digit temperature may be a more complex and
difficu]t task than learned reduction of EMG levels. This result sup-
ports the argqument for providing adequate training time when subjects
are requiréd\to learn control of a physiological response through bio-
feedback. |

Contrary to previous findings which clearly indicate a difference
in perfonmanée between internal and external subjects in terms of re-
duction of EMG levels through biofeedback (Carlson, 1977; Herzog, 1976;
Prager-Decker, 1978; Reinking, 1976) the data presented in this study
were very clear in suggesting that internal and external subjects do
not differ in terms of success in reducing EMG levels through biofeed-
back. Therefore, the present results add to those studies which indicate
that there is no difference between intermal and external subjects
in their ability to decrease EMG Tlevels (Freedman & Papsdorf, 1976;
Modell, 1977; Phi]ﬂips, 1976; Stern & Barrenberg, 1977).

Internal and external subjects did'not significantly differ in
their performance on the task of increasing digit temperature through
biofeedback training. This result supports the findings of Larsen
(1977) which suggest that locus of control does not predict success
in the biofeedback task of increasing skin temperature.

Similar to the results obtained in fhe increase in digit tempera-
ture task it was found that internal and external subjects did not |
differ significantly in their ability to decrease digit températﬁre. :

The eipécteq difference between the locus of control groups in
terms of a reducéion in the frequénqy and intensity of their migraine )

headaches was not supported by the results. The results suggest that
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the}e was no significant difference between internal and external sub-
jects with regard to their ability to use EMG or digit tépperature
biofeedback to.reduce the frequency and intensity of their migraine
headaches. The lack of a sign{ficént difference between groups in terms
of headgche reduction follows logically from the previous find-

ings which report a lack of a significant difference in ability to
control EMG or digit temperature résponses. It was assumed that a
reduction in headaches would result from the ability to decrease EMG
Tevels and increase digit temperature. Since there was no difference
in the ability behueen(interna] and external subjects to reduce their
EMG levels or increase their digit tembera;yre it would not be expected
that there would be a difference in the reduction of their migraine
headaches. |

It should be noted that the internal group which received digit
temperature training had a much Higher mean pre-treatment headache
Tevel than the other three groups. Also it is evident that this group
did not attain a signifgcant reduction in the frequency of intensity -
of their migraine headaches. It is possible that a high prévtreat-
ment headache level negates the treatment effect of the digit tempera-
ture biofeedback training. It is suggested that in future reséaréh
pre-treatment headache levels be.coﬁtro]led across groups.

In édditiqn to studies which have investigated the relationship
between Tocus of control and learned control of EMG;and digit temp-
erature responses and which are, thereforé, pirq;t]y relevant to the
present ‘study, other studies have inyestjgated locus of control in
relation to learned control of heart raté, alpha rhythm, and GSR.

The results of the present study are contréry to those studies which
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found a significant difference between internal and external subjects
with regard to their ability to learn control of these various
physiological functions (heart rate, alpha, and GSR) through biofeed-
back (Blankstein & Egner, 1977; Fotopoulos, 1970; Goesling et al.,
1974, Greer, 1974, Johnson & Meyer, 1974; Ray, 1974; Ray & Lamb, 1974,
Schneider et al., 1977; Wagner et al., 1974),

Two studies, Ray and Lamb (1974) and Ray (1974) found that in-
ternal subjects are better able to increase their heart rate and ex-
ternal subjects are better able to decrease their heart rate. Lang
and Twentyman (1974) discuss the fact that heart rate slowing develops
gradually over a session, whereas heart rate speeding shows very rapid
acquisition and they hypothesize that the raising and the lowering of
heart rate are mediated by different psychophysiological mechanisms.
In view of the suggestions of Lang and Twentyman,the findings of
Ray and Lamb (1974) and Ray (1974) and the present research it seems
reasonéble to suggest that different physiological responses need to
be considered separately in terms of their relationship to locus of
control. It may not be feasible to consider learned control of
physiological responses through biofeedback in a global manner since
the learned control of differenf physiological respohses may require
different skills or techniques.

5.3 Explanations for negative resu]ts

The present study was different\?;;m previous research that has
investigated the relationship between locus of control and the control
of EMG and digit temperature responses thfough biofeedback in: the
use of a clinically relevant sample i.e. migraine headache sufferers,

attempting to ensure that subjects were well motivated i.e. subjects
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were told that Tearned control of their EMG or digit temperature res-

Lo

'fpdnses would 1fke1y resu]t'in,a‘decrease in the frequency and intensity
’of their migraine headaches, providing adequate training time (four
to twelve sess1ons)P and prov1d1ng social re1nforcement in addition °
4o the biofeedback o 4 |

In tems of the procedures used in the preseﬁt study there-are
X number of possible explanations. for the negat1ve results obtained.

Us1ng a med1an split procedure. to 1dent1fy two groups accord1ng to

"~ their scores on Rotter's -1- E scaLe may not be suff1c1ent to 1dent1fy

two groups who w111 perform d1fferent1y in terms of self-control of

EMG and digit temperature responses through biofeedback. It is poss1b1e '

thak the Rotter scale does not d1fferent1ate be tween subJects whose
scores fall at~the m1dd1e of the distribution.

. Secondly, thé‘negative results may be directly related to the
: sahb]e studied. Most previous research investigating the relation-
- ship between locus of control and learned control of a phys1o]og1ca]
response through biofeedback used samples compr1sed of un1vers1ty
. students. The present s tudy used a c11n1ca11y re1evant sample consis-
ting of migraine headache sufferers The results suggest therefore,
that for migraine headache sufferers locus of control may not be a
good pred1ctor of ~success in 1earn1ng contro] of EMG and digit temp-
.erature responses through b1ofeedback.

A third possible exp]ahation for the negative resu1ts pertains to
subject motivation. In mostiprevious research the only indication of -
subject motivation was theffact thatdsubjects were willing to partici-
‘pate in experiﬁents.investigating the relationship be tween Tocus of

control and biofeedback in order to obtain a required course credit.

5 ) - o L
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- In the preseht research it is assumed that subject motivation to succeed
in the biofeedback task is‘much strongér than in previous research'}l
“for a number of reasons: subjects were volunteers, subjects were re-
quir;d to pay $50.00 in order to p;}ticipaté; and subgects were told
‘that success in ghe biofeedback task was eXpected to lead to a reduc-
tion 1n'£he frequéncy and intensity of their migraine headaches. The
majority of subjects had suffered from migraine headaches for a number
of yeérs, had sought various forms of relief (including acupuncture,
physiothefapy, psychétherapy,ﬁd?ug therapy, and yoga) a11\without
lasting success, and»were most anxious to‘obtaih relief from their
headaches. The results of the present research suggest, then, that tbé
sirong motivation of the subjects may have negated any differential
effects in- performance expected as‘a.resu1t of dif%ering Tocus of con- -
trol orientations. |

A\fourth possible explanation for the negative results concerns
the ﬁ@%ber of trainin§ sessions provided. Moét previous research in-
vestigaﬁing'the’re1ationship bétween 1ocus‘of‘contro] and learned
pontro] of a physfo]pgica] response throughvbqueedback provided
inadequate training fime. The preSentbﬁtudy sef a criterion 1eve1 of
success and provided subjects with a nininum of four and a maximun of
fwe]ve training sesSionS. 'The’preSent results suggest that when pro-
vided with an adequate amount of tfaining-time.theldifference»bétween
internal and external subjects in terms of learned control of EMG and
dfgit tenpefature responses becomes.insignificant. Gatchel (1975)
- found that the difference.between internal and external subjects in
ferms of abiTié} to control heart rate through biofeédback bécame

nonsignificant when subjects were provided with oh1y one additional

{

m
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session to what they had received in previous studies which showed a
difference be tween groups.' |

5.4 Theoretical impTicatiqns

‘ The differeﬁ%\procedures used in the preseht study as compared
to those of prev1ous research and some poss1b1e effects of the proce-
dures used may account for the negative results obta1ned. However,
there still exists the discrepancy between the results obtained
and the theory ‘which guided the present research and led to the
hypothesé& Two exp]anat1ons will be provrded to attempt to_explain,il
this discrepavncy. ‘

The finding that internal subjects did not perform better than
external subjects, parficu ar1y‘jn terms of the'sbecific biofeedback
tasks, suggests the ratheJ earadoxical conclusion that interna] spbjectS'
“active attempt to perform well may.actua11y have interfered with the

attainment of a "passive" attitude wh{thégs necessary in biofeedback
;raining. | | |

A’second‘possib]e'eXp]anation’for the negatire results concerns
'the'provision of social reinforCementi(in the form of verbalrpreise
and encouragemen; by the ekperimenter) and the actual presence of the
,experimenter-during’the training sessions. Lefcourt'(1976) summarizing

a number of studies states that "the overa]] ev1dence, then, cons1stent1y
suggests that externals are more attent1ve pos1t1ve1y respons1ve, and
~facih‘tated in their task performances by the presence of soc1a] cues.
Internals, on the other hand, seem to be more resistant to social in-
fluences and are, at the least, d1stracted by -social cues as they at-
tempt to cope with var1ous tasks" (,‘ 145). The resu]ts of the present

study suggest the possibility that the provision of social reinforcement
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and the presence of the experimenter may have had a debilitating effect
on internal subjects' performance and a faci]itating effect on exter-

A .
~nal subjects' perfommance.

5.5 Summary of reéufts pertaining to. the field-dependence-independence

- construct “ \.\ | |

The results pertaining fo the field-dependence-independence construct

 were essentially the same as those pertaining to the locus of contr01
construct The hypothesized differences between field independent and
‘f1e1d dependent subjects were not supported by the findings of the
present research |
7 The pre-treatmentlEMG and digit,tempera;ure'levels for the field
dependent and fiefd independent groups were compared. The pre-treat-
ment levels showed no consistent differences attributable” to the fie]d;
dependence—{ndependence variable. The present finding is contrary to
thoee studies which suggest differences in physiological functidning_v
between field independent and fie]d dependent subjects'(Cohen.et al.,
1962' Hustmyer & Karnes, 1964). The f1nd1ngs of these studies suggest
that field dependeht subjects wou]d/be more likely than field 1ndepen-
dent SUbJeCtS to show excess1ve or maladaptive phys1o]og1ca1 d1scharge
or more pro]onged physiological arousa1fwhen confronted with unstruc-
tured, novel, or threatening situations. The present finding suggests
_ that the novel environment which contained edmp]ex biofeedback machinery
was not more threatening or arbusing te field dependent‘subjeEts as
compared to field independent subjects. ”
Due to the'paucity of previous research concerning the relation-
| ship‘of'the field-dependence-independence construct to success in

leerning control of physiological responses throligh biofeedback the

y
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results of the present study in light of previous research are diffi-
cult to interpret. The present study found no difference between the
two Qroubs of subjects in terms of ability to decrease ~their EMG levels.
The present findings concerning>contro1 of digit temperature support
the findings of.Lovetf (1977) who found no significant difference
betweén field independent and field dependent subjécfs in terms of
ability to control skin temperature. The exbected djfference be tween
the two groups of subjects in terms of ability to.reduce the frequency
and intensity of their migrafne headaches was also not supported by

the present results.

5.6 Explanations for negative results

‘ fThe negative results obtained may be related to spe;ific proce-
dures used in the present study. Using a median split procedure to
identify two groups according to their sco?es on the GEFT may not be
sufficiént to identify two groups who will perform differently in
terms of self-control of EMG and digit temperature responses through
bjofeedback. It is possible that the GEFT does not differentiate bet-
‘ween subjects whose scores fall at the middle of the distribution.

The negative results obtained may also be a function of: the
particular sample used i.e. migraine headache .sufferers as compared to
the university student samples or ‘normal’ adult samples Qsed in pre-
vioué research, the stronger motivation of the migraine headache
sufferers to succeed in the biofeedback taék, the inc¢rease in the
number of training sessions provided, four to twelve,’as compared to
most of the brevious research studies which provided;@n]y one session
of trajning, aﬁd the provision of social reinforcementtiﬁ adgition to

the biofeedback. = . -



'5.7 Theoretical implications \ .

; g
Concerning the discrepancy between the results obtained and the

. theory which guided the present research and led to the ﬁypotheses

concerning the relationship between the fie]d—dependence-indebendence
construct and learned self-control thrdugh biofeedback two explanations
will be provided. '

Goodenough (1976) suggests that field independent subjects use

a "participant" approach to learning whereas fﬁe]d dependent subjects

more often use a "spectator" approach (p. 675). The finding that
fieid independent subjects djd‘not perform better than field dependent
su5jects, particularly in terms of the specific biofeedback tasks, sug-
gests the paradoxical conclusion that the field independent subjects'
appfbach to and involvement in the ‘task may, have interfered with the
attainment of the "passive" attitude necessary to achieve suecess in
biofeedback training. :
The second expTahation for the negative results reletes to the
provision of social reinforcement (in the form of verbal praise end
encouragement by the experimenter) and the presence of the experimen- |
ter and two subjects during the training sessions. Witkin and Goodenough

(1977) discuss evidence from recent research on social behavior and

‘suggest that field dependent people are likely to have an interpersonal

orientation, whereas field independent people have aﬁ impersona] orien-
tation. For example, field dependentﬁpe&g]e more than field %ndepen—
dent people: pay selective attention’tew;ocial cues, favor interper-
sonal over solitary situations, are interested in people and like

being with others, and more readily disc]ose fheir‘fee]ings and thoughts

. to others. In contrast field independent'peop1e have been described
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as concerned with ideas and principles rather than people and coid and
distant in relation to others.' It is suggested that the necessity of
interacting with another subject, the opportunity of df;cussing with
the expefimenter (and possibly the other subject) any concerns or
questions related fo performance on the biofeedback tasks,'and the
social reinforcement provided‘by the experimenter facf]itated the field
dependent subjects' performance but mey have been detrimental to the

performance of field indepeﬁdent subjects.

5.8 Practica1'implications

[
-

There appear to be two practical implications of the present re-
search findings. First, the overall finding that locus of control and
field-dependence-independence do not appear to predlct success in learned
control of 1nterna1 bodily processes suggests that this may not be
a fruitful area for 1nvestjgat10n., The present finding is of part1-
cular import in that a clfnica11y relevant sample was used. Holiday.;
and Munz (1978) found a relationship between locus of control and
reductidﬁ of EMG levels in a nonpsychosomatic group but not in a
psychosomatic group.

Second, it was apparent from the resu1ts that subjects were able
to produce.the desired changes. One can conclude that eubjeeis can
learn to contro] their EMG add digit tempekature responses'end can
reduce their migraine headaches\when pnovided with appropriate biofeed-
back. The use of EMG and digit temperature in the treatment of migraine
headaches'is, therefore; supported by the present research.

Although there were no significant ffndings reiating to the re-
lationship between the two constructs studied and the control of physio-

logical processes through biofeedback it is concluded that further
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research in this area could prove productive.

5.9 Suggestions for future research

Mofe research is necessary ih compaking the relationship between
Tocus of control and field-dependence-independence and learned ¢control
of'physio1ogica1 functions through biofeedback. Either replications
of this study or similar stud1es which improve upon the shortcomings
of the present research could provide convergent validation for the
- present findings and enable one to assess the extent to which the
~variables investigated are related. |

The present study could have been better designed to determin;
if the locus of control and field-dependence-independence constructs
are related to success in learning control of EMG and digit tempera-
ture ;esponses through biofeedback. Some suggested improvements in-
clude: using more than one measure of ihterna]ity-externa1ity and
field-dependence-independence and selecting only those subjecté who
perform consistent1y across measures, selecting only those sﬁbjects
‘who score one standard deviation above and‘one standard deviation be-
Taw the mean on a pértiéu]ar measure,.and the use-of a larger sample.

Interesting results might be attained in gimi]ar §esearch using other .
clinically relevant samples. It would also be interesting to assign
subjects to different groups tb study the effects upon perforﬁance

in a biofeedback task of: different levels of motﬁvation; d{fferent )
types of reinforcement,'and eXperimenter presence br absence,

One further question for future research concerns the relationship .
between the 1o¢us of control construct and the field-dependence-indep-
endence construct. The simi]aritx of the two constructs has been noted

by Lefcourt and Telegdi (1971)5and Rotter (1966). It would be inter-
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esting to study whether those subjects who score congruently on the
two measures i.e. internal-field independent and external-field depen-
dent subjectS perfonm.consiﬁtently better than subjects who score
incongkuent]y on the two measures i.e. iﬁterna]-fie1d dependent and
external-field independent.

Further_research into the identification of a particular measure
or combination of measures which would enaB]e one to reliably predict
success in biofeedback training 55 a wbrthwhi]e endeavgr. The discovery
of a measure which could predict success in biofeedback training would
‘great]y increase the efficiency of the selection of treatment proce-
dures in that a different treatment mode could be selected for those
’ subjects whose perfobhance on the meagure contraindicateé the use of

biofeedback training. .



REFERENCES

Adams, H., Fueurstein, M., & Fowler, J. L. Migraine headache: Review
of parameters, etiology and intervention. Psychological Bulletin,
1980, 87(2), 217 \

Altrocchi, J., Palimer, J., Hellmann, R., Davis, H., The Marlowe-Crowne,
repressor-sensitizer, and internal-external scales and attribution
of unconscious hostile intent. Psychological Reports, 1968, 23,
1229-1230. ‘

Bakal, D. A., & Kaganov, J..A. Muscle contraction and migraine head-
ache: Psychophysiologic comparison. Headache, 1977, 17, 208-215.

Berger, J. E. The role of individual differences, biofeedback and
awareness in the learning of heart rate deceleration and accelera-
tion. Proceedings of the Biofeedback SOC1ety of America Ninth
Annual Meet1ng, 1978, 63-65.

Berzins, J. I., Ross, W. F., & Cohen, D. I. Skill versus chance ac-
tivity preferences as alternative measures of locus of control:
an attempted cross validation. Journal of Consulting and Clinical
Psychology, 1971, 36(3), 449.

Blanchard, E. B., Ahles, T. A., & Shaw, E. R. Behavioral treatment of
: headaches. In M. Hersen, R M. E1s]er & P. M. Miller (Eds), Progress
in behavior modification (Vol. 8). - New York: Academic Press, 1979.

Blankstein, K. R. & Egner, K. Relationship of the locus of control
construct to the self-control of heart rate. The Journal of
General Psychology, 1977, 97, 291<306. )

Brolund, \J W. & Schallow, J. R. The effects of reward on occipital
alpha facilitation by biofeedback. Psychophysiology, 1976, 13(3),
236-241. . S

Budzynski, T. H., Stoyva, J. M., Adler, C. S., & Mullaney, D. J. EMG
biofeedback and tension headache: A controlled outcome study.
Psychosomatic Medicine, 1973, 35(6), 485-496.

Carlson, J. G.. Locus of control and frontal EMG response“training.
Biofeedback and Self-Regulation, 1977, 2(3), 259-271.

Carney, P. Psychqphys1o1ogjca1 stress, biofeedback and migraine therapy.
Unpublished doctoral dissertation, -University of Alberta, 1981.

Cherlin, A., & Bourque, L. B. Dimensionality and reliability of the
Rotter I-E scale. Sociometry, 1974, 37(4) 565-582.

Cohen, S. I., Silverman, A. J. ; & Schmavonian, B. M Psychophysiolog-
ical stud1es in altered sensory environments. Journal of Psycho-
somatic Research, 1962, 6, 259-281.

119



Cone, J. D. Locus of control and social desirability. Journal of
onsulting and Clinical Psychology, 1971, 36, 449.

Dolecki, L. S. The effects of alpha feedback training on anxiety in
internally and externally controlled female students. (Doctoral
dissertation, University of Georgia, 1975). Dissertation Abstracts

International, 1975, 36, 4274B.

DuCette, J., & Wolk, S. Cognitive and motivational correlates of gen-
eralized expectancies for control. Journal of Personality and
Social Psychology, 1976, 26, 420-426.

Feather, N. T. Some personality correlates of external control.
Australian Journal of Psychology, 1967, 19(3), 253-260.

Fotopoulos, S. Internal versus external control. Increase of heart
rate by thinking under feedback and no feedback conditions
(Doctoral dissertation, University of Kansas, 1970). Dissertation
Abstracts International, 1970, 31, 3703B-37048.

Freedman, R., & Papsdorf, J. D. Biofeedback and progressive relaxa-
tion treatment of sleep-onset insomnia: A controlled all-night
investigation. Biofeedback and Self-Regulation, 1976, 1(3), -
253-271. ‘ -

Gaston, C. D. Locus of ¢ Atrol, cognitive mediation, electromyographic
feedback, and the cont¥ol of frontalis muscle tension (Doctoral
dissertation, University of Southern Mississippi, 1976). Disser-
tation Abstracts International, 1976, 37, 4678B.

‘Gatchel, R. J. Change over training sessions of relationship between
locus of control and voluntary heart rate control. Perceptual
and Motor Skills, 1975, 40, 424-426.

Geosling, W. J., May, C., Lavond, D., Barnes, T., & Carreira, C.
Relationship between internal and external locus of control and
the operant conditioning of alpha through biofeedback training.
Perceptual and Motor Skills, 1974, 39, 1339-1343.

\ 120

Goodenough, D. R. The fole of individual differences in field dependence

as a factor in learning and memory. Psychological Bulletin, 1976,
83(4), 675-694. : ,

Green, E., & Green, A. General and specific applications of thermal
biofeedback. In J. V. Basmajian (Ed.), Biofeedback - Principles
and practice for clinicians. Baltimore: Waverly, 1979.

Greer, W. T. The relationship of locus of control and baseline abun-
dance to the autoregulation of the human alpha rhythm (Doctoral
dissertation, University of South Carolina, 1974). Dissertation
Abstracts International, 1974,35, 941B.

Gruen, A. A critique and re-evaluation of Witkin's perception and
perqeption-personality work. The Journal of General Psychology,




121

1957, 56, 73-93.

Gurin, P.y Gurin, G., Lao, R. C., & Beattie, M. Internal-external
control in the motivationa1 dynamics of negro youth. Journal of
Social Issues, 1969, 25(3), 29-53.

- Hersch, P. D., & Scheibe, K. E. Reliability and validity of internal-
external control as a personality dimension. Journal of Consulting
Psychology, 1967, 31(6), 609-613.

Herzog, D. R. Internal-external control and biofeedback efficacy
(Doctoral dissertation, University of San Diego, 1976). Disser-
tation Abstracts International, 1976, 37, 4461B.

Hjelle, L. A., & Clouser, R. Susceptibility to attitude change as a
function of internal-external control. The Psychological Record,
1970, 20, 305-310.

Holliday, J. E., & Munz, D. C. EMG feedback training and changes
in locus of control. Biofeedback and Self-Regulation, 1978,
3, 223-224. (Abstract) :

Hustmyer, F. E., & Karnes, E. Backgroudd autonomic activity and
"analytic perception". Journal of Abnormal and Social Psychology,
1964, 68(4), 467 468.

Jackson, D. N. A short form of Witkin's embedded -figures test.
Journal of Abnormal and Social Psychology, 1956, 53, 254-255.

Joe, V. C, Review of the internal-external control construct as a
personality variable. Psychological Reports, 1971, 28, 619-640.

Johnson, R. K., & Meyer, R. G. The locus of control construct in
EEG alpha rhythm feedback. Journal of Consulting and Clinical

Psychology, 1974, 42(6), 913. S

Johnson, W. G., & Turin, A. Biofeedback treatd;yQ of migraine head-
ache: A systematic case study. Behavior Tierapy, 1975, 6, 394-
397. ~ )

Lang, P. J. & Twentyman, C. T. Learning to control heart rate:
Binary versus analogue feedback. Psyc ophys1o]ogy, 1974 11,
616-629.

Larsen, L. S. Differences between internal and external controllers
in increasing hand temperature: A comparison of autogenic training
and biofeedback training with social reinforcement (Doctoral
dissertation, University of Kansas, 1977) Dissertation Abstracts
Internat1ona1 1977, 38, 6163B. ‘

Lefcourt, H. M. Internal versus external control of reinforcement:
A review. Psychological Bulletin, 1966, 65, £06-220.

Lefcourt,‘H. M. Effects of cue explication upory persons maintaining



Pias '
external contrg! pxpesesgaies. BYournal of Personality and Social
Psychology, 1967, 5(3), 372-378. -

Lefcourt, H. M.  Recent developments in the study of locus of control,
In B. A. Maher (Ed.), ;r?grﬁss in experimental personality research
(Vol. 6). New York: emic Press, 1972,

Lefcourt, H. M. Locus of control: Current trends in theory and
research. New Jersey: Lawrence ErTbaum Associates, 1976,

Lefcourt, H. M., & Telegdi, M. S. Perceived locus of control and field
dependence as predictors of cognitive activity. "Journal of Con-
sulting and Clinical Psychology, 1971, 37(1), 53-56.

Lefcourt, H. M., & Wine, J. Internal versus external control of
reinforcement and the deployment of attention in experimental sit-
vations. Canadian Journal of Behavioral Science, 1969, 1(3), 167.

Leib, W., Tryon, W. W., & Stroebel, C. S. Alpha biofeedback: Fact
or artifact? Psychophysiology, 1976, 13(6), 541-545.

" Lovett, H. S. The ability to self-regulate skin temperature by means

of augmented sessory feedback: An investigation of demand char-
acteristics and perceptual style (Doctoral dissertation, The Ggorge
Washington University, 1977). Dissertation Abstracts International,
1977, 38, 2374B. 4

MacDonald, A. P. Internal-external locus of control. In J. P.'Robinson
% P. R. Shaver (Eds.), Measures of social psychological attitudes
(2nd ed.). Michigar: Institue for Social Research, 19/3.

Mirels, H. L. Dimensions of internal versus external control. Journa)
of Consulting and Clinical Psychology, 1970, 34(2), 226-228.

Modell, C. A. Effects of locus of control, instructional set and sex
on EMG (frontalis) biofeedback training (Doctoral dissertatioq,
Marquette University, 1977). Dissertation Abstracts International,
1977, 38, 5361A-5362A. :

Phares, E. J. Locus of control: A personality determinant of behavior.
New Jersey: General Learning Press, 19/3.

Phares, E. J. Locus of control in personality. New Jersey: General
- Learning Press, 1976. \

Phares, E. J. 'Locus'of control in H. London and J. E. Exner, Jr. (Eds.),
Dimensions of personality. New York: Wiley, 1978.

Phillips, A. M. Locus of control, experimenter presence and contingency
of reinforcement in biofeedback relaxation training (Doctoral dis-
sertation, University of South Dakota, 1976). Dissertation Abstracts

International, 1976, 37, 30908B.

122



123

Pozniak-Patewicz, E. "Cephalgic" spasm of head and neck muscles.
Headache, 1976, 16, 261-266.

Prager-Decker, I. J. The relative efficacy of progressive muscle re-
laxation, EMG biofeedback and music for reducing stress arousal
of internally versus externally controlled individuals (Doctoral
dissertation, University of Maryland, 1978). Dissertation Abstracts
International, 1978, 39, 31778.

Ray, W. J. The relationship of locus of control self-report measures,
and feedback to the voluntary control of heart rate. Psychophy-
siology, 1974, 11(5), 527-534

Ray, W. J., & Lamb, S. B. Locus of control and the voluntary control
of heart rate. Psychosomatic Medicine, 1974, 36(2), 180-182.

Reinking, R. H. The influence of internal-external control and trait
anxiety of acquisition of EMG control. Biofeedback and Self-

Regulation, 1976, 1, 359,

Roca, E. E. The effects of internal-external locus of control on the
self-regulation of peripheral skin temperature (Doctoral disser-
tation, University of Southern Mississippi, 1976). Dissertation
Abstracts International, 1976, 37, 4701B-47028.

Rotter, J. B. Social learning and clinical psychology. New York:
Prentice-Hall, 1954,

Rotter, J. B. Generalized expectancies for internal versus external
control of reinforcement. Psychological Monographs, 1966, 80(1,
Whole No. 609).

Rotter, J. B., Chance, J. E., & Phares, J. E. Applications of a
social learning theory of personality. New York: Holt, Rinehart
and Winston, 1972,

Rotter, J. B., Seeman, M., & Liverant, S. Internal versus external
control of reinforcements: A major variable in behavior theory.
In N. F. Washburne (Ed.), Decisions, values, and groups (Vol. 2).
New York: Pergamon, 1962.

& . u)’

Sargent, J. D., Green, E. E., & Walters, E. D. The use of autogenic
feedback training in a pilot study of migraine and tension head-
aches. Headache, 1972, 12, 120-124.

Sargent, J. D., Green, E. E., & Walters, E. D. Preliminary report
on the use of autogenic feedback training in the treatment of mig-
raine and tension headaches. Psychosomatic Medicine, 1973, 35,
129-135. '

Scalese, V. N. Effects of electromyographic feedback training on the
perception of Tocus of control and accuracy of person perception
of externally controlled therapist trainees (Doctoral dissertation,
Western Michigan University, 1978). Dissertation Abstracts In-




124
‘ternational, 1978, 39, _25653.

Schneider, R. D., Sobo] Herrmann, T. F., & Cousins, L. R. .
A reexamination of the relationship between locus of control and
voluntary heart rate change. Biofeedback and Self-Regula gign, .

. 1977, 2, 302. (Abstract) ‘ i

Stern, G. S., & Barrenberg, J. L. Biofeedback training in frontalis
* muscle relaxation and enhancemént of belief in personal control.
Biofeedback and Self-Regulation, 1977, 2(2), 173-182.

- Stoyya, J. Guide11nes in the training of general relaxation. In .
. V. Basmajian (Ed.), Biofeedback - Principles and practice for
c1inicians Ba]timore Naveriy, 1979.

Surwit, R. S., Shapiro, D., & Feld, J. L. Digital temperature auto- ‘
regu]ation and associated cardiovascuiar changes. Psychophysiology,
1976, 13(3) 242 248 _ -

Turin, A., & Johnson, w G. Biofeedback therapy for migraine headaches.
Archives of General Psychiatry, 1976, 33 517-519, '

Tutone, R. M. Field-dependence and vo]untary control of EEG aipha
rhythm. Perceptua1 and Motor Skills, 1974 39, 339-342.

Tyler, i. E. Embedded f1gures test. In O, K. Buros (Ed.), The Sixth
Menta] Measurements Yearbook New Jersey Gryphon Press, 1965.

wagner C., Bourgeois, A * Levenson, H., & Denton J. Multidimensional -
locus of control and vo]untary contr01 .of GSR Perceptual and
Motor SkilTs, 1974 39, 1142, 3 ,

«

Wickramasekera, I. Temperature feedback -for the control of migraine.
Journal of Behavior Therapy and Experimental P§ychiatry, 1973, 4
343 345,

Witkin, H. A. Individua] differences in ease of perception of embedded
h figures. Journal of Persona]ity, 1950, 19 1-15.

: 7w1tk1n, H. A., Dyk, R; B., Faterson, H. F Goodenough! D. R., &

‘Karp, S. A.* Psycho]oglcai differentiation New York:. John
Wiley and Sons, T962. '

Witkin, H. A Dyk R. B., Faterson ‘H. F., Goodenough D. R;; &
Karp, S. A .E;ycho]ogica] differentiation (2hd ed. ) New York:
John Wiley and Sons, 1974,

Witkin, H. A, & Goodenough D. R Field dependence revisited (Research
Bulletin 77 17). Princeton, New Jersey. Edfc*tionaT’Testing
.Services, December 1977.

‘Witkin, H. A., & Goodenough, D. R. Co nitivelst les:’
Field dependence and field independence. :
Universities Press, 1981. ‘

‘Essence and origins,
. - Internationa




Witkin, H. A., Goodenough, D. R., Oltman, P. K. Psychological differ-
entiation: Current status. Journal of Personality and Social
sxcho'logz 1979, 37(7), 1127-1135;

W1tk1n H. A. &Oltman P. K. Cognitive sty]e International Journal

fNeuro@gz 1967, 6(2) 119-134.

witkin, H. A., Bltman, P. K., Raskin, E., & Karp, S. A. A manual for
" the embedded figures tests. Cahforma Consukting Psychologists
Press, -1971.

Yates, A. J. Biofeedback and the modification of behavior. New York:
. Plenum Press, 1980. o

125



REFERENCE NOTE

. Migraine‘Headacﬁé Study, University of Alberta, 1980-1981.
Appendices A, B, C, ‘E, G;,H&,I, and J were developed by the
researchers involved in the migraine headache study under the

’direction of Dr. Geofge Fitzsimmons. o

T
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Inclusion Criteria

Name: o Address:

‘Phone: . . Sex:

1. Nhat is your age? =

2. How often have your headaches occurred

in the last 2 months?

3. Do you take any medication for your

headache?

What is the name of the medication?

How well does it control headache?

Currently using oral contraceptives?

Are you on any other med1cat1ons7

Spec1fy |
4, Have! your headaches occurred one or’

more. times per month over the past

2 years?

5. Are you currently rece1v1ng any form

of psychotherapy?

6. Do you ever experience sensory losses
~or paralysis of some muscles during
@ headache?

7. Do you suffer from a convulsive dis-
. order (epileptic seizures)?

8. Do you have any form of heart disease

or disorder?

9. Do you have any health problems such

as diabetes, hypertens1on etc?
Specify:

(18 to 59)

____(less than 3X/day &
‘greater than 1/mo. )

(Doesn't)

; pregnant? (no)

L » Czés)'

(no) .

_(no)

(no)

(no)

SUBJECT MUST REPORT "YES" TO THREE OF THE FOLLOWING ITEMS:
Does the head pain sometimes exist on one side of the head .

1.

g b WN

only?

Is the head pain genera]]y pulsative (or-throbbing)?

Does nausea or vomiting generally accompany the headache? =

Does sensitivity to light generally accompany the headache?
Has your headache been diagnosed as a migraine by your

physician?

(see Referencé'Notg 1)
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Medical Form | N

Name of Physfcian: Name of Patient:
. | ' Date of Birth:
Address:

Phone:

The above named patient has been selected to participate in a
treatment program for m1gra1ne patients being conducted at the
Un1versity of Alberta, Department of Educational Psycho1ogy This
research is being supervised by Dr. George Fitzsimmons. The techni-

ques being used may include relaxation training and* psychophysio1og- ]

ical monitoring including electromyography, galvanic skin response,
and surface skin temperature. '

We are requesting each patient to obtain the signature of their
phfoician to verify that they have received a recent medical examina-
tion and to ensure that there is no medical reason'why they should
- not participate in the research project.

- For Physician

(A) This is to certify that
" has been med1ca11y examined and I.do not advise against h1s/her
participat1on in the program descr1bed

(B), 1 : (do, do not) agree that the headache pa1n which this
~ person reports is of the migraine form.

]

- Date: , : , v o Physiciah's Signature:

(see Reference Note 1)
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Treatment Contract

»
Participant - I understand that my participation in the migraine
treatment program will require my full cooperation in eacﬁ of the
fo]]owing components of the study:
1. Punctual attendance at all treatment sessions scheduled
2. Attendance at one pre-training orientation session held
several days before treatment and one post-treatment follow-
.up session'héld one month‘after the treatment period;
3. One half- hour daily practice of specific relaxation sk11ls
learned in treatment to continue throughout  the tra1n1ng
period; 4
4. Hourly monitoring of headache activity and mequation con-
sumption prior to and throughout fﬁe training period; -
5. Keeping a headache diary for one year following the treatmeht
period; ' o
- 6. Nogifying youf counsellor by phoning 432-5214 (during regular
office hours)_if unable to keep a scheduled appointment.
7.  Notifying the Department of Educational Psycholog&, 6th floor-
Education North, University of Alberta should your address
chgnge. | |

Date: : ‘Signature:

Cdunse]]or - I promise that allvrécords of Participants: names ,
addresses and persoha]ginformation will be kept confidential. At
the completion of this s:udy a summary of fhe results obtained sha1]
be made available t¢ all those who ful]y;p&rticipated;'

Date: - Signature: -

(see Reference Note 1)
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INSTRUCTIONS:

This is a questionnaire to find out the way in which certain
important events in our society affect different people. Each item
consists of a pair of alternatives lettered a or b. Please select
the one statement of each pair (and only one) which you more strongly

believe to be the case as far as you're concerned. Be sure to select
the one you actually believe to be more true rather than the one you
think you should choose or the one you would Tlike to be true. This
is a measure of personal belief: obviously there are no right or

Wrong answers )
Your answers to the items on this iébjhtory are to be recorded
~on a separate answer sheet which is loosely inserted in the booklet.
REMOVE THIS ANSWER SHEET NOW. - Print your name and any other information
requested by the examiner on the answer sheet, then finish reading
"these directions. Do not opén the booklet until you are told to do so.
Please answer these items carefully but do not spend too much
time on any one item. Be sure to find an answer for every choice.
Find the number of the item on: the answer sheet and black-in the space
under the number 1 or 2 which you choose as the statement more true.
In some instances you may dJscover that you believe both state-
ments or neither one. In such cages, be sure to select the one you
more strongly believe to be the case as far as you're concerned. Also
try to respond to each item 1ndependent1xﬁwhen making your cho1ce,

- do not be influenced by- your previous choices.



1. a
b.

2. a
b.
3. a
D.

4, a
5. a
6. a.
b.

7. a.
b.
a.
b.

9, @
b.
10,2
s
b.
11.a
b.

135

. Children get into trouble because their parents punish them too

much.

The trouble with most children nowadays is that their parents
are too easy with them.

Many of the unhappy things in peop]e s livesare partly due to
bad Tuck.

People's misfortunes result from the mistakes they make.

One of the major reasons why we have wars is because people
don't. take enough interest in po11t1cs

There will always be wars, no ‘matter how hard people try to
prevent them.

In the 1ong run people get the respect they deserve in this world.
Unfortunately, an individual's worth often passes unrecognized
no matter how hard he tries.

The idea that teachers are unfair to students is nonsense.

Most students don't realize the extent to which their grades
are influenced by accidental happenings.

Without the right breaks one cannot be an effective leader.
Capable peop]e‘who fail to become leaders have not.!gien
advantage of their opportunities.

No matter how hard you try some people Jjust don't like you.
People who can't get others to 1ike them don't understand how
to get along with others.

Heredity plays the major role 1n determining one's personality.
It is one‘s.experiences in life which determine what they're like.

I have often found that what is going to happen will happen.

Trusting to fate has never turned out as well for me as making ¢
a decision to take a definite course of action.

In the case of the well prepared student there is rarely if ever
such a thing as an unfair test.

Many times exam questions tend to be so unrelated to course work
that studying is really use]ess

Becoming a success is a matter of hard work Tuck has 1ittle or
nothing to do with 1t

Getting a good job depends mainly on being in the right p]ace

at the right time.



12.a.
13.a.
14.a.
15.a.
16.a.
7.,
18.a.

19.a.

20.a.

21.a.

22.a.

The average citizen can have an influence in government decisions.

This world is run by the few people in power, and there is not
much the little guy can do about it.

When I make plans, I am almost certain that I can make them work.
It is not always wise to plan too\far ahead because many things
turn out to be a matter of good or bad fortune anyhow.

There are certain people who are just no good.

There is some good in everybody.

In my case getting what I want has 1ittle or nothing to do with
luck.

Many times we m1ght just as well dec1de what to do by flipping
a coin. .

"Who gets to be the boss often depends on who was lucky enough to

be in the right place first.

Getting people to do the right thing depends upon ability, luck
has Tittle or nothing to do with 1t

As far as world affairs are concerned, most of us are the v1ct1ms
of forces we can neither understand, nor control.

By taking an active part in political and social affairs the
people can control world events.

Most people don't realize the éxtént to whfch their 1ives are
controlled by accidental happenings. :

There really is no such thing as "luck".

One should always be willing to admit mistakes.
It is usually best to cover up one's mistakes.

It is hard to know whether or not a person really likes you.

How many . friends you have depends upon how nice a person you
are,

In the long run the bad things that happen to us are balanced by

~ the good ones.

Most misfortunes are the result of lack of ab111ty,p1gnorance,
laziness, or all three.

With. enough effort we can wipe out political corruption.
It is difficult for people to have much control over the things

- politicians do in office.
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23.a. Sometimes I can't understand how teachers arrive at the grades
they give.

b. There is a direct connection between how hard I study and the
grades I get.

24.a. A good leader expects people to decide for themselves what they
should do.

b. A good leader makes it clear to ed‘gybody what their jobs are.

25.a. Many times I feel that I have little influence over the things
that happen to me.

b. It is impossible for me to believe that chance or luck plays an
- important role in my 1ife.

26.a. People are lonély because they don't try to be friendly.

b. There's not much use in trying too hard to please péople, if
they like you, they like you.

27.a. There is too much emphasis on athletics in high school.
b. Team sports are an excellent way to build character.

28.a. What happens to'me is my own doing.

. b. Sometimes I feel that I don't have ugh control over the
. direction my life is ?king. QK
29.a. Most of the time I cart understagd f?f,po11ticians behave ‘the

way they do.

b. In the long run the people are resgpnsib]e for bad government
on a national as well as on a local level. ,

Note. From "Generalized Expectancies for Internal versus Extermal

Control of Reinforcement" by J. B. Rotter, Psychological Monographs,

.1966, 80, No. 1 (Whole No. 609), 11-12., Copyright 1966 by The

American Psychological Association, Inc. Reprinted by permission.
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~ Psychophysiological Profile Procedure : g,

1. Record rbom temperature.
Seat subject in recliner chair and tilt chair to the#%irst re-
cliner position. Inquire whether a headache is now present and
if so reschedule the session.

N

w-

Hook -U GSR - dominant hand; Temperature - nondominant hand;
EMG,:s,rpntal‘area with electrodes spaced at. 1 inch.

S

Explanation "Today's session will last approximately 40 minutes.
What T am going to do is attach you to 3 biofeedback instruments
in order to see what levels of activity you produce in 3 differ-
ent physiological systems: (1) skin temperature, (2) muscle ten-
sion, and‘(3§ skin perspirdtion (indicate corresponding instru-
mints). These instruments will not shock you or harm you in any
way, they merely attach onto the surface of your skin with these
wires. We are hooking you up today in order to find out how your
body activity corresponds to your headache pattern, and how the
relaxation treatment program changes both your body activity and
your headaché pattern. Do you have any questions?"

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

- next 5 minutes I would like you to relax comfortably with your
eyes open and just listen to the music being played in the back-
ground. Try to avoid unpleasant thoughts and just enjoy this
5 minutes of rest. After 5 minutes have elapsed I will ask you
to sit for 15 minutes with your eyes closed. Please sit quietly

. ) without moving or talking and keep your hands on the agp rest with

“your palms facing upward. Do you have any questions? Okay then,
starting with your eyes open just relax and I will tell you when
5 minutes are up. ‘

o1

Turn On EMG, GSR, Temperature, § Optical Isolators, Computer,

6.
and Printer. _
7. ;Settings EMG scale X1; GSR scale X1; Temperature - center needle.

[0}

;Example: ' Name: "~ : John Headache
‘ Date: i . May 30, 1981
Therapist's Initials: P.F.
Initial Temperature Jetting: 72
During session’ draw lines to divide "A" - 5 minutes adaptation;
"g" . 15 minutes relaxation; "C" - 3 minutes stress; "D" - 5
minutes recovery. Label periods between lines on the ticker
- tape. = S

Identify subject on ticker tape.

D T .o
9..- Turn.on Music Tow volume.

10. Start Timer and Combuter Conduct 5 minute adaptation.

©



1.

12.

13.

not out loud. Okay so 1000 minus 7 is ... now keep going, to your-.

140

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

After 5 mind%ﬁg‘dnAﬂ_g_Jine on the printout and mark "B" ‘in next

section.
Reset timer for.15 minutes.
Re1axatioh'period Say to subject:A "And now I would 1like you

to sit for 15 minutes with yoyr eyes closed. Try not to fall as-
Teep." ‘ I ‘ Lt

After 15 minutes draw a line on the printout and mark "C" in the .
next sectjon.dir, : : , o ‘

Reset timer for 3 minutes.

~ Styess period- Say to the subject: "Okay while keeping your §

eyes closed now I want you to perform a mental task forme. I -
want you to subtract 7 from 1000 and then to continue subtracting
7 from your answer as fast as possible until I tell you to stop.
Then I will ask you what number.you got to. Do this in your head

self."

After 3 minutes say '-'3%'.

£

Draw a line on the pr{ntout and mark "D" in the next section. . _ Q‘
Ask: ‘"whét number did you get to?" - o '<i

Reset timer for 5 minutes.

, ‘ _ o . 4
Recovery Period Say to client: “Now I just want you to relax
again with your eyes’closed and listen to the music without inter-
ruption for 5 minutes and then we are:finished. :

After 5 minutes end session and disconnect -subject.

B

Graph data and che;k_battéries.
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LE COPIE DISPONIBLE

. o

Headache Monitoring Form

PROGRESS CHART

It is wnportant_te monitor the intensity of
your hesdaches for at least ftwo reasons:

i. Research has shown that this will help

»at

hand arh

to reduce the psychological side atfects
. ‘

often )

2. It is useful in helping to determine the
aftects of your trestment program.

hasdache.

“Yre tollowing five point scale is useful
. helping people menitor the severity of thal

0 — No headache.

1. — Low level, only snters swareness
when you think about R.

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

3 — Paintul’ headaches but stil
able 0 cenmtinug job.

4 — Severs headache, difficuit to

te with undemanding

tasks.

s — ncad. ina haadach

Total Rel

To moniter your headache Wvel mark the
sppropriate number on the oraph at sach
heur and join the points together. Placing
the coloured dot on your watch will help you
remember to do this.

3>

.
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EMG Training Rationale ‘ \\ |
N ] N \ A‘. y \ .

. !
The treatment sessions you are receiving are designed to teach \
you how to produce more effective physiological relaxation at will. \
Your final goal . in treatment is to become able to discriminate exces-
sive stress in your body and be able to remove such stress in order to
prevent .migraine headaches. Regular and consistent practice at removing:
excessive stress will eventually develop into a life-style habit. When
this occurs, your body will maintain a more relaxed level of arousal
without conmscious effort. It may take somewhere between a couple of
weeks to several months to develop this automatic habit, depending upon
the amount of relaxation practice you do and the strength of the stress
hab1t you now have.. :

In biofeedback,tra1n1ng you will learn to re1ax eff1cient1y. guided
by the. feedback signal. The idea is to decrease your muscle tension -
'Vb1untar11y as you relax and learn to use decreased muscle tension

as an index of your relaxation level. Over time you will learn. to
.~ produce greater levels of relaxation in less time and to maintain these
Jevels for longer periods. Even though the biofeedback is only at-
-tached to the head region it is to your advantage to learn to decrease'

your, musc1e tension as part of a total body relaxation response.

B1ofeedback guided relaxation takes place in three stages. The
first stage is called the "awareness" stage where your brain is merely
made aware of how much feedback corresponds to how much muscle tension. -
Gradually .the second stage emerges where in addition to becoming aware
of tension levels you become able to control the tension and further
‘reduce it. .This second stage is known as the "control" stage.

Please note that the control stage takes time to emerge because
you must- learn the skill involved. Also note that contrary to most.
other intentional learning you do, learning to relax does not involve
active striving. The more you strive the more tense you will become.
Instead of actively striving to reduce muscle tension you must passively.
~concentrate on the feedback signal and "allow" the tension to reduce.
: In other words, "Tet it happen" ‘

The final stage of biofeedback quided re]axat1on, following aware- -
ness and control is the "weaning" stage. Weaning involves practice at
producing the relaxation response in the absence of the biofeedback
signal. Such practice will begin once you have learned the relaxation
response. In this way you can learn an effective relaxation skill which
is not dependent upon biofeedback.

Many persons have asked what thinking strategies they should be
using to decrease muscle tension as they passively concentrate. Other
than advising such persons to avoid unpleasant ghoughts or stress-
related rumination there is no part1cular strategy that everyone will
find effective. - Some people use mental images of relaxing settings such
as laying on a'warm beach, skiing down a mountain in slow motion, or
watching a beautiful sunset. Others think suggestive phrases to.them-
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selves such as "I am becoming wam and relaxed". Others do not think
about anything, they let their minds go blank. Most people find some
particular strategy useful at first but as they learn to relax efficiently,
letting go of tension becomes a skill they can utilize without any
conscious strategy. Over the course of the training sessions, you should
use whatever strategies you feel comfortable with to relax. But remem-
ber, the important thing is not to force any approach or to try too

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

o

¢

- (see Reference Note 1)
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Digit Temperature Training Rationale

The treatment sessions you are receiving are designed to teach
you how to produce more effective physiological relaxation at will.
Your final goal in treatment is to become able to descriminate ex-
cessive stress in your body and be able to remove such stress in or-
der to prevent migraine headaches. Regular and consistent practice
at removing excessive stress will eventually develop into a life-
style habit. When this occurs your body will maintain a more relaxed

level of arousal without conscious effort. It may take somewhere bet-

ween a couple of weeks to several months to develop this automatic
habit, depending upon the amount of relaxation practice you do and
the strength of the stress habit you now have.

In biofeedback training you will learn to relax efficiently,
guided by the feedback signal. The idea is to warm your hands
‘voluntarily as you relax and learn how to use hand warming as an
index of your relaxation level. Over time you will learn how to
produce greater levels of relaxation in less time and to maintain
these levels for longer periods. Even though the biofeedback is
only attached to one of your fingers.it is to your advantage to 1earn
how to warm as part of a total body relaxation response

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

Please note that the control stage takes time to emerge because
you must learn the skill involved. Also.note that contrary to most
other intentional learning you do, learning to relax does not involve
active striving. The more you strive the more tense you will become.
Instead of actively striving to warm your hands you must passively
concentrate on the feedback signal and "allow" the warming to occur,
In other words, "Let it happen".

The final stage of biofeedback guided relaxation awareness and
control is the "weahing" stage. Weaning involves practice at pro-
duc1ng the relaxation response in the absence of the biofeedback sig-
nal. Such practice will begin once you have learned the relaxation
response. In this way you can learn an effect1ve relaxation skill
which is not dependent upon b1ofeedback

Many persons have asked what thinking strategies they should be
using to induce hand warming as they passively concentrate. Other
than advising such persons to avoid unpleasant thoughts or stress-
related ruminations there is no particular strategy that everyone
will find effective. Some people use mental images of relaxing set-
tings such as lying on a warm beach, skiing down a mountain .in slow
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motion, or watching a beautiful sunset. Others think suggestive
‘phrases to themselves such as "I am becoming warm and relaxed".

- Others do not think about anything, they let their minds go blank.
Most people find some particular strategy useful at first but as they
learn to relax efficiently, letting go of tension becomes a skill they
can utilize without any conscious strategy. Over the course of the
training sessions, you should use whatever strategies you feel comfor-
table with to relax. But remember, the important thing 1s not to force
any approach or to try too hard, because effort is the opposite of -
relaxation. Just let the approach you choose flow, just imagine it

is already happening. :

, .
o

e

(see Reference Note 1)
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10.

11.
12.

. sit quietly without ta]king and keep your eyes open."
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E.M.G. Training Procedures and Instructions

gnggg_tapé in printer.

Take room temperature. -

Collect forms from client.

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

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

e
B
¥.\;

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

Check if client has redd the rationa]g, if n?t, have them read it.

eave EMG at X1 settin Explain EMG gauge setting and units
of measurement to cliemts. Occlude all gauges from client's view
and disengage auditory feedback.

Settings: Center temp;>need1e and record sétting on printout.
g

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

" Turn fluorescent lights off,

. Identify Client on ticker tape.

Example: _
Room temp: 720
‘Name: John Headache
Date: : May 30, 1980

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

Give the following instructions: This session will last approxi- % I
mate]y 40 minutes. Please keep your eyes open during the entlre o
session. The session will consist of 4 phases.  You will not -
receive any biofeedback during the first three phases.  The first .
phase is an adaptation phase. For the next 5 minutes p1ease JUSt
sit in the chair with your eyes open. LA N

Start timer and computer simultaneously.

After 5 minutes draw a line on the printout and say "For th@~n
7 minutes 1 will be collecting baseline data. P]ease cont1nueg




13.

14,

15.
16.

17.

18.

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

After 2 minutes draw a line on the printout and say: "This is the
training phase. You will have three periods of 5 minutes of
practice and 1 minute of rest. Uncover the EMG gauge. Have client

put on headphones and turn up the volume to the preferred setting.

Say: As you decrease the muscle tension in your head region the
clicks will slow down. For the next 5 minutes I would like you to
practice decreasing your muscle tension."

Draw a line on the printout and begin timer.

After 5 minutes draw a line on the printout and say "Please stop
practising now and just take a break." Discuss performance. After

1 minute draw a line on the printout and say: "Now please begin

practising again for 5 minutes.” Follow with one minute of rest.
Follow with 5 more minutes of practice.

Note: The order of items 18 and 19 can be conducted inter-
changeably so when subjects are seen in pairs, one
person may be given 18 while the other does 19. -

Conduct Written Summaries Procedure. At the end of each session
discontinue biofeedback monitoring and give each subject the
following instructions: "Please spend 5 minutes writing down a
description of the strateqies which you employed to relax and
also identify any feelings or sensations which appeared to be
associated with slower clicking. A new summary will be written

~each session and taken home with you until the next session at

which time we would Tike you to hand it in for our records.
Go ahead now, I will tell you when 5 minutes have elapsed."

After the 5 minute pertod give the following instructions: "For

traintng to be effective in suppressing migraines you must practise

relaxation daily utilizing #he strategies you have written down.
In this manner you will be attempting to duplicate outside the
lab. the same feeling state associated with slow clicking
biofeedback. R ¢

- You will be asked to use the strategy to aid ;ou; re]axatioﬁ

during the final part of the relaxation tape. You are alsq
asﬁbdwto use the strategy to help you relax whenever you Q\l
ge

-experience the prodrome (aura) or feel that you will soon
ra.migraine and also anytime during the day that you feel you

are stressed or overly tense. Please remember to monitor
the total minutes of daily relaxation you practise on your
headache monitoring forms.
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- 20.

“hypertension, or diabetes.

: o L o S s
,n‘*@ ,‘, . . .

Discuss Progress Du’r?'n' Session. At the end "o‘f_.each training Y
Session show each subject the EMG levels they achieved and compare
these to the two-minute EMG average value computed at the end of

15 minutes of relaxation during the pretreatment monitoring o
sessfon. Point out that ideally they will be learning to become \

1}Ilore relaxed, faster, and be able to maintain such relaxed levels
onger. _ n : ' :

Discuss Medication. After each treatment session discuss medica-
tion consumption with the subject. Subjects should be advised
and repeatedly reminded to monitor their medi cation intake and
to consult with their physicians about any changes required in

" ‘their prescriptions. Inform subjects that increased relaxation

may alter the effects of their medication, migraine or otherwise.
This is especially. true for subjects taking medication for .

AN

s
s
§/<

0;9

Y

(see Referehce Note 1) R / B
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1.

Temperature Training Procedure and Instruttion>
Check tape in printer. |
Taﬁe room temperature

Collect forms from c11ent o »Qwﬁf
Mark the treatment session number in progress. 1n the flle and on
the pr1ntout ;ah

(a) Attach EMG electrodes. Make sure impedence levels read
Tess than 1 for each electrode with scale sett1ng at X30.
If not re-do_cleansing of forehead with a1coh01

(b) Attach temperature thermister to the palper surface of the
- second phalange-of the m1dd1e f1nger on the non-dominant
hand.

. Check if c11ent has read the rationale, if noty have them read it.

Ask c11ent wha& they think their hand temperature is.

_Sett1ngs. Center temp. needle and record sett1ng on printout.

Leave EMG at X1 setting. Explain temp. gauge setting and units
of measurement to clients. Tell client what their hand temp.

is. Occlude a]] gauges from client's view and disengage auditory
feedback. ‘ , _

Turn on: EMG, Temp., 0pt1ca] Isolators, Computer, ‘and Printer.
- Turn fluorescent 11ghts off.

Identify client on ticker tape.

Example: T s
Room temp:v . 72°
Name: - - ‘John Headache
Date: "+ May 30, t¥e0
Therapist's Initials: P.ab.
Initial Temp. Sett1ng'“ T g2°
Sess1on Rx#1

Give ‘the fo]]owing instructions: This session will last approxi-
: mateTy[40 minutes. Please keep your eyes open during the entire

session. The session will consist of 4 phases. You will not ,
receive any feedback during the first 3 phases. The first phase
is an adaptation phase. For the next .5 minutes p]ease JUSt sit

1in the chair with your eyes open.
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- 15.

16.

17.

18.

19.
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Start t1mer and computer simultaneously.

'After 5 minutes draw a Tine on the printout and say "For the. next
2 minutes I will be collecting baseline data. Please continue

to sit quietly without talki‘hg‘ and keep your eyes open ~

After 2 minutes draw a line on the pr1ntout and say "For the next
2 minutes I would 1ike you to increase your temperature."

After 2 minutes draw a line and say: "This is the training phasé.

You will have three 5 minute trials of alternately practising

warming and cooling your temperature 2°. Uncover the temperature
gauge. Have the client put on the headphones and turn up the:
wolume to the preferred setting. Say: "As you increase your
temperature the tone will change. If you are at or above 90°
please begin by cooling 2°. If you are below 90° please begin
by warming 2°. Once you have warmed or cooled 2° please maintain
that temperature for the remainder of the 5 minute period.

Draw _an_arrow on the printout indicating whether the client is
warming ( — ) or cooling { «— ). Use a block on top of the
mach1ne to show the glient the direction the needle should go.

Draw a line on the printout and begin timer.

k]

After 5 minutes draw a line on the printout and ask client to

%ﬁpntinue to warm if they have not reached 90° or reverse directions.

Co{tinue the same proCedure for one more 5 minute period.

Note: The order of items 19 and 20 can be conducted 1nterchangeab1y
so when subjects are seen in pa1rs one person may be g1ven 19 wh11e
the other does 20. .

Conduct Written Sunnmjy Procedure.. At,thé end of each biofeedback-

"session, discontinue biofeedback monitoring and give subjects the

fo110w1ng instructions: "Please spend 5 minutes writing down a

description of ‘the s trateg1e s which you employed to relax and also
Adentify any feelings or sensations which appeared to be associated
‘with hand warming. A new summary will be written each session and

 saken home with you until the next session at which time we would

Tike you to hand it in for our records. GO ahead now, I will tell

‘you when 5 minutes have elapsed."”

After the 5 minute period give the following instructions: For
training to be effective in suppressing migraines you must practise
relaxation daily utilizing the strategies you have written down.

In this manner you will be attempting to duplicate outside the lab
the same fee11ng state associated with hand warming b1ofeedback in
the lab
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.'they achieved.

gD1scuss Med1cat1on.
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You will be asked to use the strategy to aid yoﬁr’ré1axation «

during the final part of the relaxation tape. You are also asked
to use the strategy to help you relax whenever you experience ...
the grodrome (aurg{ or feel that you will soon get a migraine and
also’anytime during the-day that you feel. you are stressed or
overly tense. Please remember to monitor the total minutes of

daily relaxation you practise om your headache mon1tor1ng forms.

Discuss Prqgress During Session. At the end of each tra1n1ng
session show the subject the minute by minute temperature levels
‘If these levels at'any time were higher than the
temperature recorded after 15 minutes of relaxation during the

rpf11e session, then indicate this to the subject. Otherwise
do' not. Point out that ideally they will be learning to become
moneére]axed faster, and be able to ma1nta1n such relaxed levels
Tong r. ,

After each treatment session discuss medication
consumption with the subject. Subjects should be advised and
repeated]y reminded to monitor ‘their medication intake and to
consult with their physicians about any changes required in their
prescriptions.- Inform subjects that increased relaxation may alter
the effects of their medication, migraine or otherwise. This is

~especially true for subjects tak1ng medication for hypertenSIOn

or d1abetes

o
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(see Reference Note 1)
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: Bjotic Band Monitoring and Recording

. Please use your Biotic Band device to monitor finger temperature
daily while you listen to the relaxation tape. Attach the band to the
middle finger of your non-dominant hand. Place the band with the temp-
erature scale on the palmer surface of your finger and center it mid-way
along the length of your finger. The band should be snug but not
tight. While relaxing try to sit in a comfortable chair with arm rests
so that your hand temperature will not be effected by warmth from your
lap. .

As you practise,tp&pxation note how your finger temperature
increases. On your Hé#gache monitoring form, write down your finger
temperature: (a) afteé? the band has been on your finger for. 1 minute

__and before you start the tape, and (b) at the end of the tape.

"-JJ - please avoid crushing or crumpling the band as they may become
inaccurate with abuse. If you think that your band has broken bring it
in to your next training session. The bands must be returned at the end
of treatment. , : :

BIOTIC-BAND II has a range of 20.0 F divided into two degree inter-
vals which are indicated on the band by the printed numbers. The liquid
crystal squares beside the numbers 1ight up when the temperature of the
finger being monitored comes within that two degree range. Within each
range of ‘two degrees, color changes indicate smaller changes in the
temperature. Each color change equals a change of 0.5 F as shown in
the table below. ‘

Lighted Red-Tan Orange Yellow-Green Blue-Green Blue

Degree
78 78 78.5 79 79.5 80
80 80 80.5 81 81.5 82
- 82 82 82.5 83 83.5° 84
84 84 . 84.5. | . 85 ’ 85.5 86
86 86 86.5 87 . 87.5 88
88 88 88.5 89 89.5 90
90 90 90.5 91 91.5 92
92 92 92.5 - 93 ' 93.5 94"
94 i 94 94.5 95 9.5 ¥ 96
5 2 98

96 : 96 %.5 . 97 - 97.

In taking a reading always read the highest temperature '
~ showing. The purple color which may sometimes be visible
on some squares should always be ignored.



