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vback alone. . -“;f

- 4n muscle £

e

ABSTRACT

v

Four cohorts of40 subjects each were randomly assigned to one.

of 10 treatment conditions utilizing EMG. biofeedback, cognitive

. monitoring training, systematic desensitization, high expectancy

’ discussion group, or waiting list controls either in isolation or in

various combinations Subjects were obtalned by announcements in the

local media inviting participating in_ an anxiety contrbl pProject.:

. Fifty—six males and 104 females (ages 16~ 62, X = 29.4) completed -

their respective treatment programs One-third of.the sample'were

" nonstudents ' g . g - . o .

A three—way ANOVA for repeated measures indicated that | significant

anxiety reductions were experienced in all noncontreal treatment :

%

.conditions : Anxiety decrements for treatment groups employing EMG )
P biofeedback were more consistent across all dependent measures
ori(Spielberger s STAI Cattell s IPAT Self—Analysis Form, and baseline

»fro‘nt&" EMG) . ‘Addi_n desensitization or cognitive monitoring to’ EMG ‘

feedback did not pro uce a more powerful effect than using EMG feed—

‘/t . S L : » . i

De ographic analysis of the data revealed signific_ng differences'

on levels between male ‘and female subjects. fMales,-’

3demonstrated lower initial frontal ‘EMG baselines,wgreater progréss

:uring EMG biofeedback training, and more reduction in anxiety level

fardless of which treatment program was administered. Age differ-.

erg also observed in the EMG data. Baseline frontal EMC ’

'increased with age. EMG decrements during biofeedback training were '

v'greatest in the 50 years and older ‘and - 25 years and. younger age .

AN

v
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categories. Subjects in the 30-39 year old range e&hibited the most
] - A ‘ u
difficulty in acquiring control of muscle tension. *Q : f\ T — ;
Norms .are presented for 5 minute EMG - baselines (N 460) F

&
Some implications are discussed. It would appear‘that EMG hio-
‘feedbeck focusing on awareness and control of muscle tension is more .

"effective in producing anxiety- decreases than some traditional
_procedures Combiningﬂtraditional’anxiety‘treatment procedures with

EMG feed%apk is unlikely to'enhance'the'aﬁéie:;‘EECremggﬁs obtained - R

from;uségg EMG feedback alone. Using‘EMG/feedback to develop‘increased

©

ayareness of chenges in muscleitension levels and cultivate_a skill in
willfully relexing muscle tension'appears to be sufficient to produce

‘significant'anxietyvdecreases without the use of adjunctive procedures ‘h i
}Most SubJects in this study were able to apply these skills to Specific | 3

env1ronmental stressors without a specific program aimed at sub-

stituting relaxation habits for anxiety habits.
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- 'CHAPTER I
INTRODUCTlON

So very close is. the connection between ‘the bodies
. and the minds of men, and therefore between.
"phy31cal and mentél ailments ‘and: their remedles

- Alus Gellius (c. 160 A.D.)
Anxiety is a central tenet in most theories of psychopathology,

‘and most theorles agree that’ anx1ety must be dealt w1th if therapy

- PR

s to succeed (Reinking & Kohl 1975, p. 595) ; Traditionally,'

. e e e ey - .
FRET e e eyt .

'anx1ety has often been treated ‘by focusing on either the cognitive I

’ S
%-~ : aspects of anxiety, promoting insi ht and/or the use of cognitive
L v

’coplng SklllS as anxiety combatants, or.on the behav1o? components of"
>anx1ety, applying the principles of learning theory to change mal--
adaptive behavior . Proponents of biofeedback training have recently

A R
i L advocated treatment methods which have the potential for bridglng

¢

. o these theoretical p051tions

This study_investigated‘the efficacybofbthreewanxiety-treatmen

f\f |

procedures: cognitive self-monitor1ng, systematic desensitization, {

S and frontall EMG training The treatment programs were conducted
’ both in 1solation and in variOus combinations in an attempt to under-

| ‘stand the underlying mechanisms involved ‘ Anxietyvlevelvwas.assess‘

ek‘ 1This was referred to as frontalis training in earlier litera—
‘ture. However, as Basmajian (1976), Budzynski (Note 1) and others
1ave pointed out muscle activity from other facial muscle groups (in
addition to frontalis muscle activity) ‘is registered at: this site.
Therefore it 1is appropriate to use- a more encompassing "label for

" this monitoring site.



using both se1f~report and’ physiological measures Volunteers with;;‘

self diagnosed anxiety comprised the sample.>’

t

This thes1s 1s divided into five sections In\the first chapter

. a brief overview 1s presented The purpose of this overv1ew is to

.‘prepare the reader, in a general way, for the more detarled account _\1
i'presented later. Some basic terminology is reviewed Some of the |
background thinking that led ‘to ‘the formulation of this reSearch is

' 'outllned and an indication of the potential 1mport of this study is

7g1ven In Chapter Two a more detailed discssion of relevant con-

: ceptual 1ssues and treatment considerations 1s presentedﬂ In: the th1rd ’
Chapti{ the research de51gn 1s discussed and treatment procedures are:
outllned . In Chapter Four the data analysis and resultlng conclusions

' are presented ‘The flfth chapter contalns a discussion of the/ .

3 implications ari31ng from this study and some suggested directions

for future research S _d‘? : _ gyi\\\\\\;\;;r R
" Overview, - s R i\\\\\\'
AR : o SR

lngthis_Study, various combinations of three basic treatment

i

procedures were used These treatment programs are mentioned below v

along with reasons, for including the programs in the present study

o

Cognitive Self—monitoring

To facilitate the- desensitization process Wolpe (1969) devisedf

a

vthe Subjective AnXietg Scale, an ordinal scale ranging from O =100 1in

_ ‘ . - , DR .
ﬂ»Hiebert (1976) demonstrated that people can be taught to cognitively

.'7‘monitor their . anxiety level using Wolpe s (1969) notion of SUDS,Vand'

& .



N

that people who learn andipractice:thisvmonitoring technique experience
an ankiety decrement. IHowever, these results heeded to‘be’replicated
and the comparatlve effectiveness of - SUDS monitorlng and other thera—

peutic techniques remained to. be investigated

“Systematic Desensitization'p

| h One basic assumption in systematic desen51tizatlon is that muscle
'relaxation is incompatible with anx1ety . The goaluin desensitizationn,i
is to substitute relaxation responses for anxiOUS responsea’in
usituations which usually elic1t anx1ety Prqgedurally, a person is .
first taught to reiax, usually u51ng a procedure 31milar to. that oute‘r
llned by Wolpe (1958), zfter which they experience graduateﬁ exposure~
to.anxiety eyoking stimull When desensitization is complete, a’
;subject'can'imagine:anxiety-evoking stimuli without becoming anxiouSh
"_“Transfer into daily life 1s usually sufficient to allow a’person to ;:»
'.hremaisgrelaxed 1n situations which formerly elicited anxietv ’

’ Recently, the mechanism underlying systematic desensitization

ﬁas been called into question (cf Davison & Wllson, 1973) Sub—

"~'stantial arguments have been offered which attribute the mechanism

B
s

lunderlyin de;ensitlzation to mcognitive labeling processesr(Schacter,i

"ys,

.‘el966 Valins, 19701, co gitave coping strategies (Lazarus, 1975
:Meichenbaum, 1972 1976), causal attribution (Weiner, 1974),
extinction (Davison & Wilson, 1973), and habituation (Lader & Mathews,
vl970) as well as the classical reciprocal inhibition position
_.woriginally introduced by Wolpe (1958) Recently, Wolpe (1976) has

B istated that other factors (e ey extinction) probably influence the .
desensitization process to a greater extent than he originally thought.

C

. . ,
b



~

However, one fact remains unchallenged sys ematic desensitization

works The common theme throughout substanti 1 reviews of the - « ;

o literature Ce. g., Davison & Wilson,vl973 Fran s & W1lson, 1974

Paul 1969 WOlpe, Brady, Serber, Agras & Liber an, 1973) is that
systematic desen31tization has a. high probabillty\for success when
‘applied to the treatment of appropriate anx1eties\
| In the light of this demonstrated efficacy f& seemed that
systamtlc desensitizatlon would make a "best available alternatlve
treatment” in a study comparing the effectiveneSS of anx1ety treatment’
programs ssThere 1s an abundance of research 1n desen31tizat10n
incorporatlng no- contact or placebo controls (see Dav1son & Wilson,r
1973 Paul l969), however there are few studies comparrng desen31tiza—
T )

tion’ to other anxiety treatment procedures of demonstrated effective—v

ness Such a comparative study seemed de51rable.
o ,

y Biofeedback Trainingr

Biofeedback refers to any technique which uses instrumentation to"

’ give a. person immediate and continuing 51gnals on change in a bodily

vfunction that he is not usually conscious of” (Sullivan, 1975 P 38)
Through biofeedback training a person learns to use the fedback

biological information first of all to recognize different bodily

functions and then to gain control over them. The underlying assump—'

‘tion is that when a person has accurate information about a bodily
function, such as muscle tension level he can learn to~control it

(Karlins & Andrews, 1972 Miller, 1978) When treating anxiety,

/

electromyographic (EMG) feedback 1s usually used. to provide information.

about muscle tension levels and to: teach relaxatiow - The goal of

LR
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The Problem . ‘

a

- therapy is to inCrease-personal»awareneés of muscle tension levels,

and to train personal relaxation skills. When training 1is complete

_the person is able to produce his newly acquired relaxation response

"y

Whenever he begins to feel anxious.

- Although biofeedback ‘programs are'accredited with successfully

- o , ‘ ) SR
treating anxiety (cf. Budzynski & Stoyva, 1973; Connor, 1974; Grimm,
1971; Townsend,; House & Ad%grio, 1975), the mechanisms underlying the

-biofeedback‘process are poorly understood'(Miller‘&_Dworkin, 1975).

, -

Most of the investigaticns/into biofeedback'anxiety control

- procedures have been concerned with the demonstration of an effect.
'Onoe‘a treatment effe¢t had been demonstrated~concern;was expressed

_over expectancy variables and the lack of systematic controlled’ ;

e

1nvestigations (Blanchard & Young, 1974 D1Cara, 1975; Melzak, 1975

Miller & Dworkin, 1975) ‘ Recently, appeals have been made for

research comparing biofeedback to established clinical nrocedures

L bW .
» Gy

(Miller, 1978)1 It_was this‘type of concern that prompted the present

When one considers the theoretical foundations of biofeedback

‘6nfyvthe most preliminary theoretical conjectures have emerged (Miller &

: ;Dworkin; 1975) Although an information theory perspective is uSually

°adopted to’ explain the process underlying biofeedback training

(cf Budznski 1973 Karlins & Andrews, 1972), it seems that othJ‘f

'positions offer more explanatory potential

o)
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,' A behavioral position. With the assistance of EMG feedback a

el

person can learn to deeply relax, a résponse that is 1ncompatible w1th

anxiety (Karlins.& Andrews, 1972; WOlpe, 1970). After training is

- -

complete, a person experiencing a situation wh1ch usually evokes

anxiety can readily elicit a relaxation response instead Repeated

t‘;e11c1tation of the relaxation response ‘to anxiety evoking situations

will result in progressive diminuation quﬂ?e tendency to respond
anxiously. - ThrOugh diligent repetition the habitual anx1ety response

pattern is gradually replaced by a more adaptive relaxation response-
(.

pattern. ' The process is somewhat similar to4that'incorporated in -
in vivo desensitization. However, in a typical biofeedbagk program

no attempt ig made at hierarchy construction, or graded gxposure to

\‘

anx1ety evolv1ng stimuli and no direct attempt-is made to ensure

that the subject does in. fact remain relaxed 1n the presence of

»

anx1ety evoking stimuli. | Wolpe (1958 1970) Clalms it is necessary

to maintain relaxation if. anxiety 1s to be reduced Therefore, most.
behav1or therapists would likely want to combine EMG relaxation
training with SQme other _treatment technique, like- systematic desensi-
tization. If behav1oral formulations contribute substantlally to the

biofeedback training ‘Process such a combination should demonstrate

v

 greater effectiveness than EMG feedback’training alonea. Sinde the

in1tial work of Budzynski and Stoyva (1973) no controlled studies

have emerged S : g

A cognitive position. Meichenbaum (1976) has pffered a cognitive‘

rationale: for the blofeedback process. - His basic contention is that

-

biofeedback training ultimately occurs‘on a cognitive level, resulting

-



'in‘a-change in the subject's perceptions,‘attributions, appraisals,
and his internal dialogue about his ability to control his own physio-
logical responses, cognitions, feelings and‘behaviors (p. 203).
Meichenbaum.concludes byiadvocating anvincreased emphasis, during
therapy, on the cognitive uses to which a biofeedback acquired Sklll‘
can be put. |
erters who view anx1ety as being cognitively precipitated
(e. g s Ellls, 1973; Lazarus & Averill 1972) could offer conv1nc1ng
arguments to explain the success of biofeedback in treating anx1ety
From their perspective, man is by nature an evaluative belng and
vanx1ety develops. when a person's cognitive appraisal mechanisms become

. - 4
,\- distorted or irrational (Ellis, 1973 Lazarus & Averill 1972)

'Moreover, anxiety 1nvar1ably operates on a positive feedback (self-
amplification) model where a‘person s perception of his rising anx1ety
level Precipitates 1ncreased anxdety " That is, as a person perceives
himself becoming anxious, the very perception of the rising anxiety
increases his general anx1ety level. The new higher level of anxiety
causes him to be more anxious, and so on (i.e., within limits, the

. State magnifies).
| From the above cognitive perspective it could be argued that
biofeedback training could provide a means for developing more accuratei
cognitive appraisal processes and becoming better able to recognize’
the physiological ‘cues assoclated with an increase in anxiety level.
After training the person would be better able to evaluate his- anxiety

level, _to recognize those instances where the anxiety level is just'

" beginning to rise but is not yet out of control, and to employ

| . | . " /? | . . . oL X . | } .. v



alternative coping strategies in anxiety evoking situations. The
'combination of awareness and new coping strategies would help\to
interrupt the positive feedback cycle and in*fact could be instru-:
mental in placing perceived anxiety in something similar to a negative
feedback framework (Meichenbaum, 1976).
Meichenbaum (1976) claims that through biofeedback training the
person learns to\evaluate hisqcognitive reaction to his physiological
: responses, and that‘this>evaluation process ultimately is carried out
-at a cognitive level. Therefore it would be appropriate to compare
' biofeedbackitraining with other cognitive evaluative procedures like
\\cognitive monitoring training. Moreover, if biofeedback is a primarily.
cognitive phenomenon, then specific training designed to promote
» cognitive'awareness and to train cognitive evaluation procedures should
enhance biofeedback training. The place of cognitive monitoring
training within such aiframework remains a compelling question for \,

investigation;

/The;present study.r The‘presentlresearch projectjwas designed to
address the types ot questions raised aboVef ‘The design incorporates
many "ditections.for further research” advocatedlby DiCara (1975),
Miller (1978), and Miller andlDworkin (1955). In,addition to no
contact controls, a. high ekpectancy discussion condition wasbincor:

~porated in an attempt to control for ekperimenter variables, expectancy<
variables, and the mystique surrounding electronic gadgetry,c.The

design permitteduefficacy compérisons between various forms»ot EMG
biofeedback~trainingﬁand other'ankiety‘treatment programs of demon-

strated»effectivenessg This project made possible a replication of ‘

\
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Hiebert 8 earlier work (Hiebert, 1976), enabled a comparison to be

made between cognitive and machine mediated self—awareness training,

and allowed for some conclusions to be made concerning the effective—
‘ . oy )
‘ness of such training, Addressing these concerns was thought to have

the potential for providing a substantial cont¥ibution in the area of

anxiety tre&tment prqgedures.

-

" LA



CHAPTER 11

Fl
.

. THEORETICAL RATIONALE

* The Construct of Anxiety

There 1is currently varied and discrepant opinion as to the natureg’
and treatment of anxiety. Spielberger (1975) claims that much of the
ambiguity and confusion in anniety research seems to arise from the
indiscriminant use of the word. Spielberger fur her suggests thatwn\
progress in anxiety research will’ be facilitéted by the adoption of |

. \‘-. B
\terminological conventions that/permit more. precise communication
among investigators (Spielberger, 1975, pp. 136- 139) To this end,
many writers (e.g. Cattell 1972; Lazarus & Averill, 1972'

Spielberger, 1975; Wolpe, 1970) have expressed concern for explicitly

~%describing the manner in which the construct of anxiety is used

This explicitnessxwLuld permit theorists to compare their substanyive
definitions in order to determine "whether anxiety as studied by Jone
author has  any relation to what is being studied by another” (Lazarus &

‘Averill, 1972, p. 267).

The task of defining anxiety is not an easy one (Fischer, 1970;

_Lader,/l§75)‘and ultimatelysno single theoretical erspective,is likely -

sufficient to dxplain the* wide range of anxiety reactions (Ramsay,.

1975). The problem is further complicated when one addresses the -

v
[

) issue of whether it would bé- more appropriate to view anxiety as an -

intervening variable or a hypothetical construct‘ It is probably

safest to view anxiety as;an intervening variable according to the
. . . ] - t""‘ .

10 N
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criteria outlined by Craighead, Kazdinyand\Mahoney (1976?: However,

mogt writers refer to anxiety as/ if it were\a‘hypothetical construct.
The inherent danger in such a practice is that anxiety will begin to

be thought of as an entity. Aé\WOlpe (1970) points out, anxiety is

'‘not an entity, anxiety is a word an\\it can mean whatever one e

\
ascribes. In order that the reader may “understand this quthor s

oonceptualization of anxiety, ? brief outline of the contributing
thcoretical positions is presented in this chapter. It is not the
purpose of this discussion to detail different ways for conceptualizing

anxiety. The interested reader is referred to the excellent accounts

.

by Fischer (1970) and Leavitt (1967) for such a discussion. Rather,

it is the intent of this author to emphasize the salient ideas that

resulted in the conceptudlization of anxiety underlying this study.

Behavioral Components of Anxiety

Psychologjth\with a behavioral orientation tend to view anxiety

-

as a.group of conditioned responses that an organism makes under

, o o - B, .
certain stimulus conditions (cf. Eysenck, 1961, 1967, 1969; Lundin,

1969; Wolpe, 1958, 1973). EysenER'(i969) points out that neutral

stimuli associated with pain (pain being a primary drive) give rise
t0,gjconditioned fear response very similar to.the responSe\to pain.f
This conditioned feggﬁresponse Eygsnck;calls anxiety.

| ﬁKimmel (1975) distf%guisheS'oetWeenranxiety'and conditioned‘fear
on the basis of response duragton and persistance. He points out
that a laboratory conditioned fear response usually lasts for: only a

short period of time (10-20 seconds) compared to the unpleasant

emotional state of anxiety which endures for several minutes or more.

o T

-
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Moreover, the experiehce-of.anxiety is usually_tied to,some-%Pgtru—
. c coL . O < . ] ) 4 3 _‘

mental contingency designed to prevent an aversive coﬁdition.’ﬂThus,'

pe;éeived increases in‘aﬁxiety 1evei é;e'oftéﬁlfollowed by avb}danpe
béhavior. The anxiety reduétibg'foiiowing'thé avoidancégbehaviof
reigfdr;es that'gafticular‘évoidénce behaviorAéndgéeryés go‘emphasi?é
the "avetsiQévquéiities“~6f7th¢ avdidéd sfihulhé cbﬁfigutétion. Thus
‘a ﬁérson ié seidom placed in:a ppsitiqn‘tb'experienéé alnonavérsivé‘
»l¢onséqueﬁce to the aﬁkiéty producing‘situaffgh,  This resﬁlts in,an ,
: éﬁxiety response beiné.Véry resistant tbvéxtiﬁction; whéreas a
‘cohditioned‘fean response répidly.exéinguiéhes upon‘remoﬁal'of the

. D ' S : !
unconditioned stimulus.

Wolpe (i958, 1969, 1973) agrees that anxiety is often conditioned

to environmental st#mﬁgi,‘but he émphaSizes the importance bf the 1‘1“’_“?9”**
flgarneabbehéviofél chégécteriéf393f6f an anXiéty respgnse\réthgr than
 ‘tﬁé drive réduction~charactefistics éer»se;  Accbrdiégjlo Wolpe |
i)(l9585,“§s drive stapes'arise: they-éxcité overt action. If phe
'fesul;ing Behabior is_adéppivé, the drive'étété is dissipated. if
v'vﬁythe resﬁlting béhayior is unadaptive, the excitement ‘is suStaihéd, and
. becomes 1abgléd anxiét&;»'This state of sgétainéd.excitément bftéq_ '

becomes conditioned to environmental events through temporal contiguous -

v
¢

'associatipn‘ﬁith thgse egenfs. Thezresult is an incréésea.tendéncy
for pe;sistent’malad?ptivé béhaﬁioflwhich is,characteristic of most
1neUrosé$. Wélpe (1973) further holds.that'anxiety‘is lafgély-pré—j
priocéptively:précitipated; i.e;, anxiety is precipitated»by a ber4 |

ceived increase in muscle tensionm, which isAinvariably”&he result: of

a person's prior conditioning.
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The above dlscu551on 1llustrates the ease w1th which semantlc

differences could glve rise to appanqu theoret1ca1 discrepancies

- However,/several commonallties ex1st. ‘From a behav1oral perspective,

- anxiety is generally agreed to. be accompanied-by an increase in

-~

v physiological.arousal,'which becomes‘conditioned to environmental g'

o stimuli. There is usually a strong, maladaptive behavioral‘componen{ff

in an anxiety response, and there is generally consideredlto be some.

qualitative difference between fear and anxiety, although the

‘characteristics of this difference vary between theoreticians.

Cognitive Components~of'Anxiety

7 Most cognltlvely oriented psvchologLsts acknowledge the

behavioral aspects of anx1ety, but are quick to p01nt to the ex1stence

of an‘organism which 1ntervenes between the env1ronmental stimulus and

the behavioral response - Some writers. (e. g . Schacter, 1966 Valins,'

1966, 1970) suggest that behav1or is based on the perception, not

. Just the occurrence, of env1ronmental ‘situations. Others (Ellis,

l962~ 1973' Lazarus;'l974 1975; Lazarus & Averill l972 Meichenbaum,

: l972) view cognitive processes as playing a_ more direct, role in pre—

c1p1tat1ng emotional experience Recently, writers like Lazarus

-

v(l974, 1975) and Meichenbaum (1972 1975) have. begun to empha51ze the

role of cognitive coping mechanisms in anxiety treatment.

-

According to Schacter. (1966) and Valins (1966 1970) perceived

physiologlcal changes give rise:to cues which are cognitively pro—

activity geared towards attempting to‘identify’the_eliciting situation.

When an individual éxperiences a state of.physidlogical‘arousal for

13

-cessed as feelings. These feelings in turn result in further cognitiye o
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‘ which he has nﬂ'immediate explanatiOn, he will label the state and

Cu

describe his feelings in terms of the cognltlons available to hfm
(Schacter, 1966), i e., the same percelved state of. physiological
arousal could be labeled as joy, anger, tear, or whatever depending
. on the indiVidual S perception of the env1ronmental situation :vff a’
'state of phy81olog1cal arOusal is experience ’no explanation as
‘to the precipitatlng.stimulus is 1mmediately available, the 1nd1v1dual
‘vls likely to attach uncommon or 1nappropr1ate labels to env1ronmental
stimuli 1n an attempt to prov1de a: higher degree of understanding for
-his aroused condition.' ‘This is the manner in which bizarre or’ {;l’
unadaptive behaviors, whlch are.a part of most anxiety reactions,
develop. | |
The framework discussed above bears a substantial resemblance to
.the position advanced by Ellls (1962 1973) - His school of thought
holds that a person s emotional or behavioral reaction in a 51tuat1on
is primarlly the resultvof the person s cognltive appraisal of the _' - -
situation, rather than the specific situational stlmuli pew se. When
a person s’percept1ons/bel$mfs/appraisal of the situatlon beqome
inaccurate or irratioual or somehow distorted then maladaptive

behavior (or emotion) results The emotional experience resulting

from these misconstrued perceptions is. 1nvariably self- amplifying

1‘1‘2".\

(i.e., a positive feedback loop is established) and self- defeating B B 4
(Ellis, E973 p' 178) From his perspective, ‘the’ accurate perception
and appraisal of -arousal inducing events becomes crucial

: Lazarus and Averill (1972) elaborate the same- point * They state

that man is bv nature an evaluative being, searching_his environment



S

e

for whatisrneeded or desired, evaluating each -input- with respect to.
. _ ] :
its relevance and 91gn1ficance (p 242) ’Thisicognitivelytbased‘“

appraisal process mediates the organism 8 rTeaction to,environmentalb

stimulation, with the_emotional reaction, and the_resulting.behavior,

s

:15

"being a result of‘the‘cognitive»appraisal rather than the environmentalef

stimulation'per se.i~Ankié%y is largely the result‘of appraisal'errors o

’w1th respect to the consequences of future events, the degree of
ideational threat or . the degree of ambiguity 1n ‘a perceived source of -
threat Lazarus (1974) p01nts out that much of -the experience of
anxiety is antic1patory,.i.e., the‘emotlonal experience_occurs‘prior
to the occurrence of an event} A person perceivesba situation,f
anticipates theﬂconsequences,’evaluates the degree ofvthreat, then/‘
» enactsvsome behavioral strategy”usually designed:to reduce the level’
ofxanxiety | | ‘

Meichenbaum (1972, l975) offers additional SUpport to the above

pOSltlon. He env1sions two main constituents of anxiety: vemotionality,

characterizedtby heightenedjarousal,_and worry, characterized.byfself;
degenerating thoughts and undue concernvover PerformanceﬁriBecause of7
‘the. attention it demands, worry interferes with performance even
-though heightened arousal cOuld be facilitative A perceived arousal
_state xhat becomes labeled anxiety is usually followed by feelings of :
'personal inadequacv and denigrating self-verbalizations which increase

the anx1ety level (Meichenbaum, 1976). In this way the very perception

of a rising 1evel of anxiety produces more anxiety, and a positive . ‘/f'

feedback loop is 1nstituted Meichenbaum (1972) claims that treatment

techniques like systematic desensitization are aimed at the arousal



‘experience (1nclud1ng anx1ety) A phy31ological component, character—'

.

‘dimen51on of anx1ety, and that coverant (covert operant) conditioning

procedures are necessary to reduce the worry dimen51on. . (Simkins;
‘ fiitaal

1971 refers to coverants as ”the operants of the mind," wh1ch

by

Meichenbaum claims follow the same pr1nc1ples as overt behavior

modification )

Lazarus (1974) offers a potentlal framework for combining the - ST R

. above perspectives.' He postulates three components of emotional

e

.1zed by changes in arousal level a subJective component involVing

s the perception, labeling,‘and evaluation'of 1nternal -and external -

ienv1ronmental stimulatlon, and a behavior component having instru-

' particular emotional experience would become labeled anx1ety would ff.

4the situation is a prerequisite to the experience of anxiety, and some"

mental as: well as; express1ve characteristlcs. Whether or not .a

' AR}

' depend on. the 1nteraction between these three components.

-

A1 of ‘the orientations mentloned above could be subsumed w1th

'Lazarus (1974) framework All the p031tions outlined above view

anx1ety as being accompanied by a perceived state of heightened

N

arousal Anxiety occurs when thlS perception becomes somehow dis—

torted‘ or assoc1ated w1th feelings of personal inadequacy, and

»triggers off maladaptive or inappropriate behav1or.‘ Thus,anxiety'iS"‘

seen as’. an interfering emotion _ As a result anxious people tend to

‘perceive an exaggerated degree of threat in" many env1ronmental situa—

tions, and an overabundance of s1tuat10ns precipitating this percep—

B

tion (Ramsay, 1975) The 1ncorrect or inappropriate perception of

procedure for realigning perceptions is con51dered to be a central

i

=2
=



%

%

‘stO. lt: - ,‘ . :M);

_part of any therapeutic intervention aimed at reducing anx1ety

Tt t ;
One cannot overlook the prominent position occupied by the
. / |
individual in. the above discussion Although he" admits that the

R L.

8 empirlcal ba51s for this cla1m is still somewhat uncertain Lazarusf

1(1975) holds that a wideSpread movement is beginning towards the -
,r ' Q», -

”_p051tion that cognitive processes intervene between a’ person s

,‘adaptive transactions with the env1ronment and his emotional reaction

&

P

Phy51olog1cal Components of Anx1ety f, , -'4.1‘~, T - ’” Y

One'underlylng theme in the above diSCUssion is that anx1ety 1s-
closely assoc1ated\w1th phy51olog1cal arousal (The author recognizes
the controversial and wide ranging nature of the arousal concept “In

th1s paper arousal is used in a general manner to descrlbe 1ncreases'

‘1n certain types of. phy31ological activ1ty, i. e:,.increased activ1ty

Ta

'in _the sympathetic nervous system and- the skeletal musculature ) Some e

go s0 far as to claim that arousal and* anxiety are the same (Wolpe, L

V'1958) or, modlfied somewhat, that when only physiological variables.

" are considered, there is- little or no difference between anxiety and

arousal (Gray, 1971 Leavitt 1967 Wolpe, 1958)
Budzynski (1973 Note .1) and Raskin, Johnson and Rondestvedt
(1973) point out “that anxiety islactompanied by increases in’ physio—

logical arousal : Although individua \ rousal patterns may differ, the

changes'are usually in the direction o increased muscle tension

»levels, skin conductance, blood pressure, heart rate, respiration

rate pupilary dilation, and peripheral vasoconstriction (Budzynski

.1973 Germana, 1974) The particular physiological response may vary

17
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' they occur automatically and are often below the individual S, level

Jvnumerous ways Increased muscle ten31on 1s one of the more commonly
i that overactivation of the skeletal musculature is clearly involved
: in irrelevant muscles (those not- engaged in the task at hand) seems

. to increase with anx1ety Abnormally prolonged contraction of

-Jparticular muscle groups is common in patients with high anx1ety

-~ with anxiety lével, as measured by the IPAT Self—Analysis-Form (Cattell,

>l957). Bearing this in mind, anxiety treatment usually involves thea

'anxiety (Budzynski 1973 Note 1, Raskin et al., 1973 Stoyva &

18
[ : o ‘

from person to person but the ideosyncratic response tends to

fremain fairly constant across anx1ety 1nducing stimuli.‘ Thus a:

person who responds to an anxiety evoking stimulus with increased

muscle ten31on w1ll tend to react with muscle ten51on 1ncreases E Lo s

A regardless of: the specific anx1ety stimulus Budzynski (1973) points R “'\‘

.out’ that these anx1ety reactions\are more or less autonomous in that

of awareness (p 86). Furthermore, anx1ous 1ndiv1duals tend to react

!
\

'to anx1ety evoking stimuli with exaggerated increases in arousal‘

/,

which are sustained for prolonged periods, and wh1ch diss1pate slowly

‘ as compared to the general population (Budzynski 1973 Note l

Budzynskl, Stoyva, Adler & Mulloney, 1973 Malmo, 1970)

As noted above the 1ncreases in arousal may bé manifested in

i AN .'/

: recognized components of an- anx1ety reactiOn Malmo (1975) states o

s

'in chronic anxiety (p 12)., Buck (1976) concludes that muscle ten31on

(p- 432). Smith (1973) found that frontal EMG correlated significantly

3

o,

cultivation of ‘a low arousal response that can be used to inhibit

p .
Budzynski 1974) The‘hbove d13cu551on of the role of muscle tension

\

<
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in an anxiety response supports the common use of muscle relaxation

as a means for training a low arousal response.

Some writers (e.g., Malmo, 1970 Whatmore & Kohli 1974) postulate

'that the exaggerated reaction referred to above, 1s the result of

impaired physiological control mechanisms, Malmo (1970) claims that

,thetincreasedrmuscle‘ténsion levels in anxious~individuals are the
?‘result‘of a neurological impairment in the mechanisms that control

Imuscle tension Whatmore and Kohli (1974) p051t that all functional

‘disorders (anxiety reactions included) are the result of dysponeSis

)

a: phySiopathologic state caused by errors in“action potentmal output

,AnXiety is identified as dyslimbic fear, ‘where bracing errors and

representation'errors.result in'EXC8551ve activation of fear limbica-
. < : : |

"Gion, usually resulting in. inappropriate behaVior, and often becoming
&
1conditioned t0«environmental stimuli. For these authors, treatment

~consists of specialized training in order to identify and correct the

signalling errors c0ntributing to dySponesis

i

Regardless of theoretical orientation, the physiological compo—

nents ‘of. anx1ety occcupy an important pOSition ‘It is now Widely

s acCepted~that . e anxiety reactions are: characterized by feelings

of'apprehension, tension,,and'activation of the autonomic nervous

MvsystEm (Spielberger 1975 P 129); Fugﬁbermore,-it seems that some

means of controlling .or inhibiting these physiological reactions is o
an important part of an anxiety treatment program

2sis , ) . .
SIS .

e integration of”differing theoretical,conceptualizatidns of

i~xtéty is difficult“and seldom attempted (Fischer, lQ%O);‘ However,



20

such integration is necessary if_one)wishes'to'achieve a conceptual
basis. that permits cross theoretical comparison (Spielberger,‘1975)'

The foreg01ng theoretical positions have all 1nf1uenced the notion of
anxlety underlying this investlgation. However, the contribution’ has
_been differential because of the incompatible nature of several aspectse
'of‘each position. o l
" Spanos and'Barber <l974) object to the'usual tendency iﬁ'croas

theoretical comparisons to emphasize differences in theoretical

orientation, saying this tendency fosters a distorted view of the

Ta
Kl

_research area,'obscures areas of agreement, and often leads to
polemical battles of little practicai vaiue.- In view of this objection
an attempt was made to tease out conceptual commonalities. and to weave
them into a compatible conceptual framework from which to view anXiety.

‘Probably the most obvious common_point is that virtually all
theoretical pgsitions allow that anxiety is accompanied by increases

'ein physiological arousal, (although moat theoristS“would be quick to

add that anxiety is more than just a state of physiological arousal).‘

The 1ncrease in arousal is 1nvar1ably folloWed by behavior designed -

to rednce the arousal level. This behavior is often a maladabtivea

or;inappropriate overt avoidance responée pattern, however most

theoretical posltions could accommodate the ex1stence of maladaptive o

covert responserpatternsy These covert patterns include cognitive

appraisal mechanisms,ecognitive 1abeling mechanisms, negative expecta-

\
tions, negative self denigrating subvocalizatlons, which function

within a pos1tive feedback framework “Th emotional experience of

anxiety is generally‘held to be unpleasght, and reducing the intensity



» of an anxiety reaction is generally con31dered to be rewarding. Moet
theorists agree that’ anxiety\often becomes associated w1th specific
environmental events. Anx1ety generally appears to have some sub- '.
Jectlve 1diosyncrat1c component because of the variation in resoonse
patterns across-subjects; Anxiety generally follows the exaggerated
perception of threat 1n an environmental situation. ‘Anxiety can

therefore be dlstlnguished from fear on the basis of the degree of

objective threat a situation affords.

N . h N

N . ; Y’.‘\ " .
, Definition. "'The notion %f anxiety underlying this s was ‘

formed from the above considerations. Anx1ety is v1ewed as fn

unpleasant, interfering emotional Ssate recognlzed by increases in

physiological arousal. The experlence o xiety is usually

s - »

characterized:by maladaptive behavior (overt avOi nce behavior

or covert self denigration) which tends to be self 5usta1n1ng or T .
even self—amplifylng Anxietv produc1ng situations are- typically >y

perceived as containing an exaggerated degree of threat° things

seem worse than they\really are. This experience of anxiety usually

becomes associated with ¢ tain environmental stlmull in such a way k _ TG

that'certain things in a person' life will predictably, repeatedly,

'

pFecipitate angiety;

[ : -~ The Treatment of Anxiety

Just as there are a. variety of theoretical conceptualizations of
'&‘anxiety, so too there is great varlation in the treatment approaches .
that are used to combat anxiety.’ Lazarus (1974,_1975) describes

' i ®

anxiety treatment programs as fitting into two categories: those that
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involve altering a person{s relationship with his environment and

;
b
)

\those'that alter a person's reaction to his enviro&@ent. The former
approaches deal directly with the problem genera _f,

the anxiety,
while Ehé létter approaches are concérned with redﬁging the intensifx
of the viscgral or motor disturbances that.ochr when‘the problem is
eﬁgounteréd.J It might be épprqpriate tb.iaﬁel3the first category

/

"alteration approaches," for the basic goal is to replace the person's

habitually anxioﬁsbreéponse patterns with more adaptive response-

' for

ypatte?ns, and to labél»théTI;st éategéry 'céntrol apprdachesﬂ
“the baéic gdél is to diminish (or control) subjective résﬁonse to
stimulibwhiCH elicit an anxiety reaction. *

- The present iﬁ&egfigation utilizes both types of treatment
ﬁfograms; Thié_diséussion will éﬁcus on desgribing the»various
treatmént procedures i% genegal fgrms and evaluat?ng some‘of the

related research. Subsequeht sections of this thesis will elaborate

the research procedures in more detail.

Biofeedback

Feedpack systems operate on their ébility to detect chéﬂges in
the envifoﬁment-df their operation, éhd:tb»méke the necessaf? intérnél
adjustments\so that functions remain both optimal and continuously o
approﬁriafé ﬁb-ihe‘deﬁands of their environmeﬁt (Brdﬁn,‘1974, p. 4).

"The‘biofeedbgck‘idea is a simﬁle one: knowledge of the dynamic
, N » v

.istatus pf biological systems will enable voluntary;control over such

a system" (Paskewitz, 1975, p;'371).‘ Typically some physiological
variabléiis'sénsed through electrodes, amplified, filtered, processed,

and displayed to the subjecbﬁig a series Of‘clicks, a variable tone,

22
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Yyary accordinéato‘%
status of the fUnctionibeing monitored; The.informationvthus.

, represented allows the subject to enter alfeedba%k loop with'his )
internal ehvironment where the equipment forms a significant informa—
tion: pathway w1th1n the total system Through biofeedback a person

learns to nse the fedback biological information first of all to

recognize different bod11y functions, and then to gain control over .

-

'n them (Brown,,l974f Budzynski, 1973;'Karlins & Andrews, 1972).

\ \
\

Biofeedback training inyolves three related (nondistinct)
stages (Budzynski, 1973 Karlins & Andrews, 1972; Meichenbaum, 1§76)
In. the first stage, the primary focus is on awareness : thevperson
\learnsito recognize the physiological~parameter being monitored. By
using'the information displayed by the\monitoring eouipmentithe sob—
ject;develops his'ownfidiosyncratic indicatorscof'a particular bodily

N

functionvsuch'as heart rate, skin tempetature, brainwave'pattern

(EEG), muscle tension level (EMG), or galvanic skin response (GSR) . S

Specifically, the person 1earns to become adept at detecting changes

~
\\

“in the physiological function being monitored.

In the second stage the person learns to control the bodily
fnnction being’monitored He is told to not think about'his heart
rate or his muscle tension but instead to direct his" attention at
‘the feedback monitor and try to change the tone, slo. down the- clicks
or make the light come on. When people direct their attention at
~changing a subtle behavior, ‘1ike heart rate or muscl tension, they

frequently'achieve the opposite of the.desired resplt. However, by

' directing attention at the feedback monitor and attempting to change

P
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the rate of clicking or the pitch of the tone, most people can learn
to control the. boaily functipon being monitored (Karlins & Andrews,
1972) |

The strategy underlying the control phase is variously referred
to as "passive volition (Sargent Walters & Green, 1973), "effortless
trying" (Green, Green & Walters, 1969), or passive concentration"

(Luthe, 1972), for when. an individual stops trying and  just 1ets;it

v.(

happen he can produce muscle relaxation, or alpha brain waves at will.

The length of time requiréd varies considerably, with subjects

requiring as few as two sessions. (Gallon & Padnes; 1976) or as ‘many
P _ .
as forty sessions (Raskin et al., 1973) to learn control. Sargent

:.et al - (1973) report that younger subJects train more. quickly, and

May and Weber (1976) report that subJects demonstrating thé most

severe symp toms learn more effective control Controlled research. on

-
/

these matters remains to be undertaken. ‘Some researchers (ﬁerzfeld &

P

Tayb, 1976; Sheridan,/Boehm, Ward 8 Justesen, 1976) report the

facilitative,effect‘of.autogenic,phrases, and other suggestiOn

.

procedures (e.g.’ 5 - slide presentations, relaxation tapes) but others.
(Coursey, Frankel & Gaarder 1976 Keinking & Kohl 1975 Wilkinson,

1976) report that the use of these techniques has little facilitatiVe
value At present the necessity of these "logical training

facilitators"vis at best controversial//

During the third stage of training the subject learns to transfer
\ .

" his control from the laboratory into his daily 1life. The process 1is

y

'knovn'as weaning (Weiss, 1975) and results in the person eing able

‘to willfully produce the required response without the aid of the

24
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feedback monitor. This is usually accomplished by gradually reducing

~ the volume of the feedback signal having several "no feedback" v

|

periods during a training session having the person relax under

/
i

.baseline (no external feedback) conditions, or having the person.

institute periodsvof wilful relaxation into his daily routine. These

’ ' : L
procedures ensure that a person is not reliant on the feedback

monitor to produce a physiological response, rather that the person

o

has developed his own internal feedback cues on which to gauge the I:)
successfulness of his attempts at volitional physiological self-

regulation

o

Typically, a biofeedback anxiety program uses the feedback loop

(

“ to cultivate a low arousal conditibn (cf Stoyva & Budzynski 1975)

. \
which can later be used as an anxiety inhibitor. Some therapists use
alpba feedback (cf. Benjamins, 1976), or respiratory feedback (cf.

.o~

Grimm, 1971), however‘electromyographic (EMG) feedback is more

commonly'dsed‘(cf;“Budzynski & Stoyva, 1973; Leaf & Gaarder, 1971).

Although much of the research in arixiety incorporates_GSR as abphysio—'

logical-indicator of anxiety (e.g., Hyman“& Gale, 1973; Kimmel, 1975;
Lader & Mathews, 1970) GSR feedback,is not widely used in the bio-
‘feedback treatment of anxiety, mainly because'of replication problems

and inconsistent results (Blanchard & Young, 1974).
Y

%

* The decision to. use EMG feedback in anxiety treatment is

appealing on logica} grounds for. muscle relaxation has 1ong been con-
..

sidered tv be incompatible with anxiety (GrOSSberg & Wilson, 1968

S L ﬁ}

Karlins § Andrews, 1972; Luthe, 1972; Wolpe, 1958, 1973). Reinking

and Kohl (1975) report that muscle activity is the best single
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physiolbgicélbgorrelate of anxietngédgially.the.forehead area. is
used as a training‘site because frontal EMGlis helieuedhto be ‘an

iindlcator of general relaxatlon (Leaf & Gaarder,v&@7l)

/ There is some controversy over’the use of trontal EMG as a good'
hlnalcator of general body relakatlon (Alexander 1975; Wilkinson,‘

-1977) Alexander (1995) found no ev1dence that frontal EMG tralnlng
generalized.to'untralned monltorlng 51tev1nithe forearm or lowerpleg.
HoWeuervAlexander's extensive SUhﬁect screening spstemz his'brief and,
frequently'interruptedftraining session, andrhis.method»ofiintegrating
.thegEMG signal'(sequentially switchingwbetﬁeen'the three monitoringv »

. sitesirather thanﬁmonitoring simultaneously),.may have biased his
,ufindiaggi' | L o

ln spite of ohjections to the contrary, there is substantial‘ 'g: y
support'tor the‘use.okaMthor relaXation training (Budzynski, 1973;
(,' -~ Budzynski & StpYVa, 1969; BudZynski, Stdyva'&-Adler, 19703 Leaf & \. RN
" Gaarder:,. 1971 Relnklng & Kohl 1975 Stoyva & %ugzynski, 1975) as “
well ‘as in conJunctlon with . systematic desen51tlzat10n (Budzynski &
Stoyva, 1973)\ Moreover,'many reports Support the clalm that frontal |
EMG tralni,gvi¥ more efficaclous 1n lowering muscle tension than -
- traditional procedures for producing general body relaaation (cf
e o ‘Hayns, Moseley, & McGowan, 1975) |
Although there is beginning to be a reasonable'research base

establishing the effectiveness of EMG assisted relaxation’training,’

there have yet to be any published reports of controlled research inte
[ 'S . .
. . . B (S N
o the comparative efficacy of an EMG anxiety treatment program and
k.3
systematic desensitization; either comparing the two procedures in
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v

1solat10n or in combination (Budzynski, Note 2). Blanchard and Young
(1974) report that the combination of EMG blofeedback training and home
relaxation practice is effective in reduc1ng muscle tension. This’
conclus1on has obv1ous\§mplications in. the area of anx1ety treatment
There are now several research reports comparlng EMG biofeedback

training with other relaxation training procedures (cf COursey, et al

1976 Friedman & Papsdorf 1976 Reinking & Kohl 1975; Coursey &
S

:Chao, Note 3) but a careful search of related literature falled to

uncover any'5uch,comparat1ve studies conducted Within an anxiety

treatment context. Currently, there are a substantial number of case
study reports attesting to the effectiveness of‘biofeedback training

, : e
in a Variety of treatment settings Some writers (e g Miﬂler, 1978;

. Miller & Dworkin, 1974) see such case study reports as a necessary

h(l978) advocates two further stepsrxnythe evaluation of clinical

first 'step in dﬁmonstrating treatment efflcacy 'However, Miller

2Ly

treatment procedures: (a) controlled comparisons with the best

available alternative techniques; and:(b) broad clinical .trials on

large samples under the conditions to be’ expected in general use

Clearly, there is need in the area of anxiety treatment for carefully

v

controlled.comparison studies conducted under conditions that closely

approximate a clinical setting.

Cognitive Self-monitoring ' o o B o , %g’

Hiebert (1976) developed a.program forAtraining subjects in the

cognitivevself-monitoring of anxiety level The - program consisted of

teaching subjects to use Wolpe's (1969) notion of SUDS to quantify

-anx1ety in their ongoing day—to—day environment During two treafment

W
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i

‘sessions subjects‘received.instruction'and examplesﬁof the SUDS

~ monitoring concepts. Subjects also practlce the use of SUDS monitoring

Vla a slide presentation depicting scenes that would typically elicit
a broad range of anXiety reactions. As part of a home practice
a551gnment subjects were 1nstructed to monitor their SUDS levels-

first at "hourly 1ntervals, then continuously throughout the day T f,‘ 7
Subjects 1earning'this monitoring procedure reported an anx1ety
”decrement that was. maintained over a two week follow—up‘period : Since
then the author has used the 1dea of .cognitive monitoring clinically,
/

© with more than 300 persons.v'Clients consistently report bene?itS'
, from this type of systematic self.a;areness training increased
‘feelings of self- autonomy,»progressively lower anxiety levels, greater
,awareness of low anxious or non anx1ous 31tuat10ns; and a greater
tendency for things that "bothered them tto_ 'no longer have any
ieffect." Although the results have not been replicated in a con-
trolled setting, the 1nit1al investigatlon holds promising treatment
: ™~ .
implications.
The ba51c assumption underlying the above discussion is that E l‘"ﬁ
‘ learning to cognitively self—monitor anxie%y level results in a ' J\t
) person learning to recognize his own idios%ncratic indic;%ors of an
aranxiety reaction which in turn provides therapeutic benefit. The_:
Hf position is similar to the first stage of biofeedback training
’(namely ‘learning to recognize the subJective indices of the parameter
,being monitored) except that it occurs solely on a cognitive, non-

'machine-mediated level. From Hiebert s (1976) initial investigation

it would appear possible to parallel the first stage of biofeedback
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A on a’strictly cognitive level.‘ However; comparison betmeen'machineh
and cognitive mediated self- awareness training would ‘be necessary
v before such an inference could be’ drawn. The present study made such ‘
a COmparison posSible:\ |
Most biofeedback therapists include some treatment’phase‘where
clients are instructed to continuously monitor their own tenSiOn 1evels,.'

a process which Meichenbaum (1976) claimgzmust'ultimately ‘be carried

out on a cognitive level Even Whatmore and Kohli (1974) advocate

,that orthoponeSis (the proce&s of teaching patients to identify and-
correct signaling errors) not only include laboratory training’ in the
r detecting and‘correcting of Signaling errors, but also training in,
the routine monitoring of personal reaction to the environment.V\
F:(Unfortunately they do not indicate how this latter - procedure is c
developed ). ‘ = | o o ‘ 'g‘ : §

According to the information theory perspective maintained by
most’ biofeedback therapists preCise information about anxiety levei
(or some physiological correlate of an anxiety reaction) facilitates
'learning to control one's anxiety responses.‘ 1f this increase in
self awareness actually facilitates an anxiety decrement, then‘a
cognitive monitoring program could also facilitate a decrease in
\ ankiety'level. ‘Relatively- little research has ‘been conducted to test
such a proposition._ Furthermore, the comparative effectiveness of
machine-based and cognition—based self-monitoring procedures remained
.to be investigated. The present study was formulated in part, to

fulfill these needs. It represents an attempt to replicate earlier

- findings, and explore the parameters -of the cognitive self-monitdring
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3 process} Exploring the poss1b111ty of paralleling biofeedback
’ training on a’ purely cognltive (non-machine—mediated) level ‘had
:potential theoretical and practical benefit Furthermore comparing
“the results of machine—mediated and cognitive monltorgpg procedures

' could prov1de useful clinical 1nformation

'Systematic Desensitization

h Systematic desensitization (Wolpe' 1958) is perhaps the most
w1dely researched of the behavior therapy procedures (cf. Dav1son &
W1lson, 1973 Franks & W1lson, 1974) Procedurally the SubJect f1rs‘
learns to relax,»a response generally considered to be incompatible
with anxiety. While relaxation tralning is proceeding, a fear hierarchy
(an ordered llSt of anxiety evok"g situations assoc1ated w1th a

particular phobialor anx1ety reagtion) is prepared Next the subJect

1mag1nes himself in each 51tuation described in the fear hierarchy,-

beglnnlng with - the least anxiety evoklng and proceeding systematlcally

i
.

/:through the list while remaining relaxed The criteria for progressing

k from one hierarchy item to. the next is the abillty to remain completel
relaxed while visualizing a given scene  When a subJect can 1mag1ne
himself in a given situationzand experience closg to zero SUDS of

anxiety he proceeds ‘to the next item of the hierarchy When
desensitization is’ complete, the, SubJect can imagine himself 1n the
situation that originally generated the most anxiety and remain

completely relaxed Transferyinto‘daily l1feris usually Sufficient

~“to enable the person_to'expefdence the situations in vivo'without‘ . /
-becoming annious: |

According to‘Wolpe (1958) relaxation and,anxiety'ariéreciprocally"
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Jinhibiting. Aslthe Strength of the situation;relaxatiOn habit'is‘
1ncreased (through thé repeated 1magin1ng of a hierarchy scene while
.remaining relaxed) the situat:on‘anxiety habit is progre551vely
‘dlminished in. strength ‘This is a classical counter—condltioning
paradigm where a: relaxation response is. ultimately SUbstituted for an.
anxlety response As’long as the anx1ety 1evel remalns close to
YZO SUDS during the v1sualization of the hierarchy scenes, anxiety”is
: effectively 1nh1bited (Wolpe ét al. ,,l973) |
' Wolpe s (1958) original explanation of the mechanism underlying

systematlc desensitization Stlll receives wide spread.acceptance
However~the‘theoret1cal underpinnings of systematic desen31tizat10n .
'~fhave recently been called 1nto question (cf Dav1son & Wilson, 1973
_,Franks & Wilson,.1974) The necessity of - relaxation has been refuted
'(Walters, McDonall & Koresﬂb, 1972), the role of expectancy has been
challenged (Wilkins, 1971), the facilltative effect of hierarchy
'construction has been examined (Emery & Krumboltz 1967), the,role s
of,visualization has’ been questioned (Wilkinsf‘197l),.and the,h
fac1litatiye effect of repeated scene presentation has been empha51zed
(Dav1son & Wilson, 1973) Group desensitization procedures (cf
Richardson & Suinn 1973) have. become popular and‘automated self—
' desens1tization procedures (cf. Gershman & Clauser, 1974) have begun
to be,used Both of - these variations hold theoretical implications
~for'Wolpe',s procedure. ‘It seems - at least-safe to.say that the
;mechanisms underlying desensitization ‘may be different from those
Wolpe (1958) originally postulated (Davison & Wilson, 1973). |

' .
' One_consistent observation from the majority of the research is




~-incorporaﬁed'into clinical desensitization proCedures. .Furthermore,

‘ is:reminded of Blanchard and Young's (1974) obserVation that GSR >

.32
that systematic desensitization does work; subjects who receive this
treatment usually experience an anxiety decrement. Consequently

systematic desensitization seems like a good "best—available;'

" alternative-treatment" to usé in a comparison study.

N

Connor (1974) expressed concern‘that‘the methOdologicaltimplica- ‘

tions-arising from'the‘aforementioned?researchuhave not been widely

R SRERE . N . . _ L L~

Wolpe et al. (1973) emphasize.that the therapist must constantly

L
‘-.monibor the felt and observeg.muscle ‘tension in the1r patlents during

hthe desen51tizatlon process._ The implled role of some dev1ce to- A e

T

assess muscle ten51on changes. is clear in Wolpe s statement EMG .

‘ feedback could ‘be used in such a context as an, obJective indlcator

1 . - P

for determlning progress through a hierarchy, ‘or~as a; 31gna111ng device‘

~to 1nform ‘the theraplst or. patient of muscle ten51on increases How-.

. ever, since the 1nitial work of Budzynskl and Stoyva (1973) no

B

.controlled studies_have emerged.

-~

In a research>setting,_physiological monitoringfof the subject

~during systematic4desensitization is,relatively common. Most

: ey o . T - .
researchers use GSR (cf. Mathews, 1971; Lang, Melamed & Harty, 1970),
based on the argument that QSR_and;heart rate'are indicators of

autonbmic arousal, -and anxiety is an autonomic reaction. The reader

B

4

e
wa

biofeedback research has been fraught with inconsistency and replica-
tion difficulties .~ Moreover, if one accepts the relationship between
anxiety and muscle tension postulated by Wolpe (1958 1970) then EMG

would be.a more logicalvparameter to monitor.' Grossberg and Wilson
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(1968) anduLang et‘al. (1910),included EMG in their parameters being

monitoreg and found that EMG was less reactive, and. therefore 1ess
\ .

‘su1tab1e for consideratlon. However, it should be nqted that Lang

et al. (1970) used.forearm'EMG which is a less Suitable monitoring
s1te, and Grossberg and Wllson (lé68) failed to indicate the1r EMG

, monitoring site. Furthermore the latter authors suggest that differ-

. '.,

4
ent procedures may have to be developed for scoring EMG data because :

: it is not an autonomic reaction. Other'researchers (Reinking &-Kohl

1975) have suggested that EMG is the best 31ng1e correlate of anx1ety S
and ‘its useras an anxlety 1nd1cator is becoming more Widespread
(Budzynski, Note 1).

Certalnly the above discussion p01nts to the need for more

research in systematic desensitizat1on. Combining frontal/EMG with

/
e a

'desensitization could provide support for the‘reciprocal inhlbition
B B . . . . //' - ’

-
/

‘,hypo_the‘sis posited by -w'olp'e' (1958).. '»Monitoring/._EM/G -}during-'desen'Sitiza—‘ |
’ tion.nouldvprovide data on changes inimuscie‘tension:levelsvduring o
‘;desensitization.u.6ombining»desensitiaationfwith-formal SUDS training
could_lend‘support forrcognitive desensitiaation position'(siniiar to.
_Meichenbaum, l972),especialiy’it EhG levels did not change during
desensitization. Attribution basedvexplanations foridesensitization
: (cf. Valins, 196%% Weiner; 19i4) would imply that merely'monitoring
anxiety level might be sufficient to reduce gnxiety, i.e., the
increased self- awareness accompanying SUDS training might result in
Subjects developing their own Specific coping mechanisms. The
,comparison between such monitoring and traditional desensitization

“merits investigation. S !
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The Rolé of Expedétancy

Concern has been expressed over the role of expectancy variables
in blofeedback tra1n1ng (D1Cara, 1975; Mlller, 1978) and systematlc
desen51t12at10n (Kazdin & Wilcoxon, 1976) : Appeals have been made to
‘1nc1ude adequate‘expectancy.controls in biofeedback research. Thie'g
is' difflcult as Mlller (1978) p01nts out: "Because most bidfeedback-
procedures are so impressive, a less impfessive‘procedure is not'ani
adeouate eontrol“‘kp. 387). For this reeson attention plecebo groups
‘may not constitute an:adequate.expectancy'cohtrolz they do nof{
engender,as>mucﬁ anticipation of>pOSitive‘therapeutic outcoﬁe as
_procedures like EMG biofeedback, o§ systematic desensitizatioo.

There is a popUlaQ notionfthat emotional exoerientes like ahxiety
steﬁ from some 1mba1ance in undeflylﬁg personal dynamlcs If one
'adheres to this psychodynamic propos1t10n'then anxiety can best be
treated by‘attacklng_the roots of the problem rathervthan merely
‘focusiﬁg on the overt énxiety symptoms. Aithough the above notion~
is nof oithoUt';heoretioal supﬁo&;’(cft‘ﬂolland, 1973; Meador & ;‘p‘ B

i - <

- Rogers, 1973§-Mosak & Dreikers; 1973; Perls, 1969), there seems to

i
L

“be a deafth of syétematic reséerbh'to support the‘existence ofvsoch

underlying dynamics. It seeméd/the;efore that a satisfactory oigh

e#pectancy condition'could‘be attained by adopting‘a discussion-group
- ; _ .

formaf: whieh addressed these un![yiing concerns. ' The program for .

such a group could be accomplished by’ consulting with psychologists

having existential, transactlonal analy31s, gestalt or client centered.

orientations,"to findAout the types of concerns and issues they would

address in anﬂanxiety treatment group. ‘A list of euch«concefns might



include: self- perception beliefs, values, goals, self autonomy, i

other—directedness, self-destiny, and self—reSponsibility. These

issues could then form a "hidden agenda" for 'a discussion groupA

focusing on altering underlying factors that trlgger off an anxiety

L3N

reaction so as to produce,lasting relief from anxiety. In this way,

a highf%xpectancy condition could be attained which,wpuld approximate

' the potency of a biofeedback program.

Research Implications

<As has been previously described, there is

training program usually experience therapeutic

‘current controversy

‘surrounding the question of why personsrtaking part in a biofeedback

effect. Research

incorporating the con51derat10ns mentloned above could have many

explanatory implications. If counter conditioning is the mechanism

underlylng biofeedback treatment of anx1ety, then combining‘biofeedback

i

raining w1th systematic densensitization should produce a more positive

effect than us1ng either procedure in isolation

Alternatively, if the

/

combination does not produce a greater. anxiety decrement than\biofeed—

back alone, then a stronger case'could be made

position based on 1nformation theory.

for an explanatory

. If the awareness’ phase of biofeedback training is an important

se

component, then exploring and comparing alterna

procedures, like cognitive monitoring training,

' Moreover, ‘'since monitoring one's arousal phenom

cognitive framework for biofeedback training sh

tive self awareness
becomes viable.

edSE% providing a

ould have a facilitative

effect. Specifically, combining the'SUDS notion with biofeedback‘

\
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tralning should result in a greater anxiety decrement than e1ther'

used in isolation.

| In the,light of the directions for future research nentioned
earlier (ﬁiCara, 1975; Miller, 1978) a study investigating the
effectiveness of EMG biofeedback, cognitive_self-monitoring and

syStematic desensitization would be of clinical_import. A design

incorporating high expectancy and control conditions would strengthen

the clinical inferences that could be drawn. Monitoring muscle

: ‘ : o ,
tension levels during relaxation training and desensitization could

prov1de information concerning the accuracy of self-reported anxiety

experiences and the role- of expectancy in anxiety treatment, Using a

-

variety of dependent measures would enable some statement to be made

regarding the most appropriate measures to be used in research of

oo Yoo

this'nature. These concerns had a major impact in the formulation of

the present study

&, . ' .Hzgotheses :

°

- The above mentioned con51deratlons can be more explicitly stated
as.testable hypotheses< ' -
- 1. Persons receiving treatment in the form of EMG biofeedback

» - L

‘training\or instruction in cognitive monitoring will experience an

anxiety decrement as evidenced by (a) pretreatment—post treatment

. f’(\ '-)‘“ /
score CO%EéEﬁFOBS on all anxiety measures, (b) treatment -control
A AN A .
’(placebo) bpst- treatment score comparisons, and (c) treatment—control

(no contact) post- treatment score comparisons.
0

2. 'The anXiety reduction~hypothesized in #1 will be retained

N
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‘
_over\time, as evidencédAéy the self—fepo;txpf{a,randqm sampling of
subjec£s oné mOnEh"after the'terminatioq of treatment.
3.K>Biofeedback training and instruction in éognitive monitoriqg
will be equélly”éffective:in producing an’anxiety décrement, as |
eviﬁénced bylintér—group comparisﬁn éf postftreatmeﬂt apxietyilgvel.

4, ~People who recéive bidfeedback trainiﬁg within the cognitive

L .
framewbrk proyided by cognitive moﬁitoping tréihing will egperienpe
a greater aniiéty redustion than people who receive either b&ofeedback
training or instruéfion in cognitivevﬁonitoring in ié&lation, as
evidenced by inter-group comparispnkof boét*treatmenf anxiety lévei.
5. Persops'who_receive é&steﬁatic desensitizati?n';s an” adjunct
to biofeedgack training or cognitive m6nitoring training will experience
a greater anxietyvreauction than persons who receive biofeedback
training in:isolation,_as evidenced by incer—groupbébmparisbn éf.‘
post-treatment anxietx ieval.‘_ | .
6. Péople who receive systematic desensitization as anhadjuhgt
to biofeedback training will expe}ignce a greate:Laﬁxiety‘reduction3‘\
N . o P : p
“than persons who reéeive’traditional systemaéic deséngitization,‘as
evidencéd by inter-group compériéoﬁ of pbsg—tfeafmént éﬁxiet& }evel.
vae féseérch désign;\éémpiing; aSsessmgnt, treatmehp.and énalysis

procedurés;by which the above hypotheses were tested, will each bé

discussed in'Subsequentﬁchapters-of this thesis.
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CHAPTER III
|

PROCEDURE AND DESIGN

1y

The hypotheseS‘}isted in the previous chapter could have been
- s
tested in a variety of ways.. In this chapter, the procedural

characteristics of the present study are discussed. -Initially,'the

A

- research design is elaborated The sampling procedures sample

~

constltution, and physical facilitiesfare discussed next. - The

dependent measures’ used id fhis study are then briefly discussed
/ ‘ :

and finally»the,clindcal procedures for_each treatment group are

detailed. ' L ‘ . ) R

!

Research Design

v

The research design used in this study was essentially a two '

stage,.five group, repeated measures design (see Figure 1).

-t

During stage one the primary emphasis was ‘on'” awareness of

anxiety In stage two, Subjects either continued with ‘the treatment

format commenced in stage one or entered a habit substitution con~
dition incorporating systematic desensitization All treatment groups |

(groups 1-4) received six 50 minute treatment sessions. All subjects' o
i

were pretested at the beginning of session one (see Tl in Figure 1).

All dependent measures were also administered at the beginning of

session three (commencing stage tw0, see T2 in Figure 1), and again

as a posttest during session six (see T3 in Figure 1). Waiting list

\

control subjects (group 5) were told that it was necessary to obtain

38 .
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Tl N T2 " )
Group Number Treétment Prpce&_‘f‘
(Factor A) (Gn0uijumber) g
1 " EMG Biofeedback - | Cf"‘ﬁ% t?ai‘ﬁ“g‘ e
Training S @asgste‘nﬁatsi;: desens‘itiza;t;i;m,,’(l )
“ ! , 7- i’!\'l‘ : "" lr‘:.
2, Cognitive - SN Cpntinpe monitoring (21)
Monitoring : .§{“wlsyStematic desensitizatidn (22)
I iy g
i e B I B
‘ : EMG Biofeedback Continue monitoring CBI)K
3 . Training and : ;
Cognitive Monitoring Systematic desensitizatiﬁn (32)
. . vé’r"
aA High Expectancy Continue placebo interaction Oy
N Dlscu551°? Group Systematio desensitization (42)
by ¥ R
5 . Waiting List ’ : Continue no contact (31)
, - Control o v -
“ . T
3 -:z,{ |
Flgure 1. Schedule, g; testing and tYr %ment .
administe At Tlg T2, and T3 i P
s
2 o _&

T

The group number in parentheses is used to identify treatment

Note:
procedures in subsequent pages of this thesis.
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a stable 1nd1cation of their anxiety lewvel before treatment- could

begin.’ These subjects completed all dependent measures o;’\he same

" days as subJects ass1gned to ttreatment conditions. 'After the three

o
6

- assessments referred to above, waiting list control ~subjects were"-

. - oo i)

assigned to biofeedbackfpracticum students for treatment. All treat-

ment programs were conducted in groups of four. Therefore at any one

t1me there were potentially 40 subJects in the study When one group
of 40 subJects (a* cohort) finished their respective‘treatment programs’

there would be 'a ohe week break; after which another group of 40 sub-

‘jects (cohort) would commence treatment. Thus each cohort was a

replication of'an earlier group.' In all five such replications were
condu:z ted creating a potential sample of 200 subjects. . Howeyer some
of the cohorts were only partially ﬁalled and in the end 173 subJects
volunteered to take part in the prOJect. A random sampling of subjects

from each cohort were contacted about a month’ after “the termination of

pepurp9§ES-

treatment. for &low—
. 'J‘J

ampling'COnsiderations”

s : . 3

Subjecrs were obtained from announcements in the lpcal media and
iF . B

to large undergraduate classes inviting particiﬁhtion in an anx1ety a ?

control pro;ect. A press release was issued through the Univer51ty

-

e .
public relations department to all media north of Red Deer. ‘The press

release. stated that there was a project comparing different anxiety
“cedures ‘being: conducted at the Unlversity of Alberta and

v

that people were 1nvited to telephone the number listed if they wished

to participate. The class announcements consisted of an abbreviated

5

5,
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kfdrm'offthe press release. .Any Questions concerning.details'of the

various programs were. answered by saying that’such details would bias
the research and,therefore would not be dlscussed until the progect
was completed.“ The‘classes were chosen‘tobrepresent a wide sampling
of students from all departments{and,faculties.

It was initially planned to conduct four replications of the

“research design before Christmas. However, the third cohort was only

partially subscribed and no one volunteered for the fourth time period.

‘Therefore, it was decided to issue another. press release in early

January and conduct two more replications of the study in order to W

~obtain sufficient numbers to make data analySisvfeasible.-*Of the 173

°

“subjects commencing the project, 162 completedbtheir‘respectiVe treat—~

ment programs This represented a6.36% drop#out rate. Basically, all

subjects who w1thdrew from the program were feeling too, anxious -to

_ continue treatment "The reasons for non—attendance ranged from

A -

vpressure over term papers and exams, to’ marital proBlems, to appre—

hension about student teaching; to hassles 'at work. In,each case of ~
attrition, the treatment program continued with the remaining group
members. When the study concluded one subJect was randomly deleted

from each of. two groups (groups 31 and 12) so that all treatment cells
il

contained 16 persons. y Y

Subjects' ages ranged from 16 to 62 with the“mean age bein@ 29.47

[y

'years. The somewhat high mean age was due primarily to the large non~

o o T
student portion of the sample (30. 2/) A mere det@ﬂi&&”demographic
breakdown of the sample is given in Tahle 1 and Tabfﬁ 2. 1In Table 1

\ Ll
the'depographic Variables were tabulated accd}ding to cohort, inv
v‘ . : 'V(:g?" [ ‘
P T - . "‘g:;\'_‘? i .
" N C , . -
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- Table 1. 5 , S e
Demographic Data for ..\60 Aﬁx@oulrSubjactl‘ . : ) o '
Demographic Descriptors . Mumbers of persens in each Category i " AR Suroary
Variable cacoqor(zntion . Cohott 1 Cchorxt "2 Cohort- 3 v Cohort 4 Cohort § . Total ) %
- M < s R 4 . - N
Age: ’ 20- § t 2 1 ° u
*=29.4 2l - 24 . 7. 14 < ] ?
S s T i "1 s 2 s 2
-39 | ;s 3 k] ] .
40 - a9 _ 2’ s A, s ) “
504 o Sl 1 1 1 2
Bex Male o ‘ 1s 13 . 13 11 56 o 34.60
reiale v 2 22 . 25 27 104 © 7 es.40
Lelf assemsed . Righ 16 s 4 20 ¢ 69 T 43,10
Aanlety devel . edium . R 1e SO 17 2 “ 52,90
Low 1 2 ERY 1 LI ) L 3.0
‘;:,‘;c:ﬁ:i::" Yos 4 7 : 1 . 3 . » }J.oo
care . ¥o ) n 29 123, o 77.900
cocupition ;. Student : % - 20 im0 -sss
Edicat fon ¢ 10 s a8 L 2mas
Arts . 0 K 3 1 10.00
. . .scs".ne‘. o s e 17 10.63 o
Eogineering ° ° o .3 1.88 *
S Othar | . 3 s . » 18.13
Mon-Student . L) ' [t SR | o7 9 R’ U S0 { 3%.28
l::::::.l ltvud-nt Bewspaper ) o 25 . 20 5 2 .8 [ '37.60 . ’ Y
- "City Newspaper ] 1 1 + 10 16. 28 18.50.
Television | P _ 2 ' 0 14 8.0
» ‘Radio 2 o ‘o e s 2.9 g
R Class Announcement 6 2 . 1s 10 ™ .20
Other 2 2 ) 4 B | n 6.5




Table 2

‘g:'_.o_gr-mlc Daty .!or 160 Sub jects Subdivided According to_Treatmont Condition . ’ '_ or
Demograjhic macrir_\‘ t‘ou. . s Mumbers of Forsons 1nq‘eAch‘:;1:(eatn-cnt Group* T o Summary
Variable ' Categorization . - 11 12 2 2 .90 a2 ai 2 5 52 Total L%
Age: 20- 5 3 s 3 1 4 2 . 1 2 30 18,75
Sl 24 3 5 5 4 [ 3 . 6 3 2 a 25.6)
R 2529 3 2 3 ™o ' 4 1 1 4 s 29 m.i:
30 -39 3 3 0 s 3 3 6 3 . 3 ) 20,63
40 - 49 2. 3 2 2. ° 1 2 2 3 3 20 12.50
. so+ ° o 1 2. o ‘1 1 0  URTEN 7 4.38
. R (yesrs) - 2.3 209 26.8 320 262 282 3l.4  26.9 - 32.6 3.7 29.4 e
Sex male s A | 5 5 3. ) ? 4
Pemale. .. e 1n n - 13 s 12 s 12
Comgn 8 .6 [ ? 6 9 7 [ s s
Medjum s 10 u s 0 LAREEE R ?
Low . ° ° 00 0 2 2 1 1
Yes ] 4 3 s 3 4 ¢ 2 3 s
peychiatric o1 121w n n 12 12 14 131
care . ‘ , - N
Occupation Student 12 11 10 a2 n 10 .1 s .
R Mucation s 'y ‘. e 7 s . 3 5. 4 2
Arts ] [ 2 3 1 2 ‘2 1. 1 3
B ‘Boténce 2 2 s v ° 2 2 2 o’ 1
"Enginesring . o 1 ) 0 1 ° o 1 o °
Othor 2 4 EY 2 e -2 3 s 3 2
Bon-student 4 5. 2 e.. & s g 2 s .
Referral Student News- : ) .
scurce paper . 7 . s 5 s 1. s » s - 37.60
City Mewspaper = = 1 3 12 2. a2 3 3 3 20 16.50
Television e 2 1 T TR * o . o . 1 3 n 0,16
Gane ey e s s 4 e « 3 2 N « .20
' Other - 1 ° 12 2 2 2 ° ‘1 [ u

6.3

¢ Treatment groups Arc'nu-b..rod asccording to Pigure 4, page 39..
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Table 2 the results were tabulated according to treatment condition.

- Equipment and Facilities

a

. All sessions were carried out in a standard 10' x 16' 1lab.

Ll

—

'Subjeets;sét onocomfortebie lounge chairs (uSuéliy used for relaxation
tnaining),ithe experimentet sat.in a‘chairvfacing the éubjeots, and "
the feseerch.assietent at a table adjacent to the expetimentef. A1l
Eﬁg units‘Wete)noueed on’BOQk caeeS'behino‘tne subjects. The data
acquisition eonipnent'Wes on the table in front of the'reeeerch,.
,assistant. . |
ALl EMG’levels were measured using'an«Autogenice_Systemellnc.,
1700 eleotromyograph.v'Each sUbjé@t had‘their ownoEﬁci»\A‘one‘second
tesponsevaveraging> ‘ wae,nsed inigenereting theffeedbeﬁknsignal and
. a‘100;206 Hz bandpass was used, as recommendeé'by the menufaetutert
:Ihe'muscie‘tension information from all‘fourbsubjectsgwas'ptoceseed5
sinultaneously'using the Aotogenics Systen Inct55600 data acqoisitLon
center ano printer aseembly. Electtodes wete applied“in the standard

manner for measuring frontal EMG Lcf. Budzynski 1973) and 1mpedenc s

of 10,000 ohms or. less were maintained throughout

-

Dependent Measures

" Three dependent measureS'were‘USed in this stndy' the IPAT Self- :
Analys1s Form (IPAT) (Cattell, 1957), the State -Trait Anxiety Inventory
(STAI) (Spielberger, 1968), and frontal EMG under baseline conditions

These measures are‘discussed in turn below.



 IPAT Self Analy51s Form -

manifest

-

The IPAT is a 40 1tem 1nventory 1ntended to medsur
L

anxietyrlevel ‘whether‘it is Situationally determined o) relatlvely

,1ndependent of the 1mmed1ate 31tuation—£€attell & Scheier, 1963).

rIt has demonstrated adequate rellabillty (Gullford 1959; Scheler,
1963) and va11d1ty (Cattell & Scheler, 1963 Cohen, 1965) and TPAT

lscores are. reported to correlate highly w1th physiological measures

of anx1ety (Cohen, 1965; Smith, l973).

State-Trait Anxiety Inventory

. I : . : . -
» 1 R ' .

_IhedState—Trait Anxiety Inventor? (STAI) is a 40 item self-.
“\evaldation questionnaire ‘designed to meaaure and distinguiéh hetween ‘ﬁ
'stable individual d;ffereneesvinvanxiety oroneness (A—Trait) and | o : -t';
transitorydanxiety reacti#eneee (A—State) (Spieiberger, Gorsuch & i" )
Lnshene, 1970).‘ It fe”comoosed of 20 items that ask a subjett to

reepond.accordingvto hom:he ”generally feels" (A—Trait items), and
_ZO;items thathask a subjeotito,reSPOnd according to hom‘he TfeelsA

o . : .
right now' (A-State items). Thiskscale has been used extensively in -

'anxiety research (e.g.,‘D'Augelli, 1974; Martuza, 19743 Spielberger,

1975; Townsend, et al., 1975)\and'demonstrates adequate reliability'

[ SR
P s REA B i, L

(Kendall, Finch, Auerbach, Hooke & Mikeuika, 1976;,Spie1berger et al.,

1970) and validity (Kendal et al., 1976; Martuza, 1974; Spielberger, |
1975; Spielberger et al., 1970). 'f@‘
EMG Level L 0t

EMG data*was obtained in the manner usually adopted in hiofeedhack

°

research'(cf. Townsend et al., gl975; Wilkinson,_l976). After'attaching



: “H [\ . ) .
surface electrodes to the frontal region (two positive electrodes
placed one inch above the eyebrow vertically above the center of the

eye with a ground mid-way between) the subjects,were‘told to relax as

B

much as oossible, using whatever strategy they usually‘used to relax.

SubJects were given about. 30 seconds to settle themselves, then EMG

\
vt

recording was begun Ten second average microvolt levels were recorded

'with a 90 second average being output for ‘the initial, middle and _

final ‘90 seconds of a five minute baseline period.

.. Treatment Procedures

SUbJeCtS were assigned to treatment condltions in a seml random
(read nonsystematic) fashlon by the secretary for the project. The

available times were read to the SubJect, who then chose from among

the alternatlves " Each treatment group. began with a. short explanation

about the project 1n‘general, followed by administratiOn‘of the:STAI

and IPAT; 'Following conmletion of questionnaires all subJects received

a short presentation on the nature of anxiety which concluded witﬂ a‘ .

.

»

discussion on muscle tension as a correlate of anx1ety, the*monitoring

of muscle tension using an EMG,‘and a -5 minute EMG baséline period.
This procedure requiredfabout 35 ‘minutes of the first session. After
the 5 minute EMG baseline subjects then began their respective treat-

- ment programs The§e programs are outlined below,

o4

- Group 1: EMG Biofeedback Training &

All subJects in EMG feedback conditions received six, 20 minute

,training sessions. Three 90 second probes “of EMG activity were taken

" at the 2. minute, the lO m&ﬁute and the 20° minute point in each training

46

P A
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session All subjects received ind1vidual information about muscle»
tension levels via click feedback " presented through headphones In
raddition, all subJects were instructed to practice ”duplicating the -

) ,
same feeling state associated with slow clicking” for 15-20 ninutes
at‘home every day between.sessions. A short discussion about observa-
tions, awareness, strategies, etc., followed each training Session‘

In the firét EMG training ‘session (which occurred immediately
after the assessment and introduction perlods descrlbed above) subjects
,were 1nstructed to focus their attention on the clicking and to explore
a variety of strategies that might be successful in slow1ng the
vclicking rate. ' This exploration was to be conducted with an obJective
attitude -focusing on the clicklng,vdiscarding Strategies that'didn't
bproduce the desired effect and working w1th strategies that vere
accompanied‘by slower clicking In additlon, towards the end of " the
first session, subjects were instructed to do a mental scan through
~their bodies for any different feelings or sensations that might be
assoc1ated with the slower clicking.

In session two the three stages in the biofeedback training ~
process (cf Budzynski 1973) were explained and a discussion abOut
the nature of passive control was developed.” In the second training
ses51on, subJects were instructed to become more selective in their
. exploration, with the goal in mind of developing a strategy that
would reliably produce and maintain a slower rate of clicking

In the last four sessions emphasis was placed on identifying the

personal ideosyncratic feeling indicators that could serve as internal

feedback to tell the person when they were. in a relaxed state. To give-




©

{;‘;‘k
A

opportunity to!&taetice controlling muscle tension in a variety of
situations, subJects remained hooked up to the EMG and received
feedback during the post training d1scuss1on period of each session.
‘In session four the idea of a stlmulus cue to elicit relaxation was
vintroduced, and subjects were instructed to rehearse their cue several
times at the‘end of thentraining session when the clicks became quite
slow. In session five transfer. .considerations were 1ntroduced Sub-
jects received some periods where the’ volome was turned of £ Whlle they .
produced. or malntsined relsxatlon,brece1v1ng a periodic return to
‘feedback condition in order to check out their perception of being
relaxed. In sessions five and six subJects received instruction in

using their stimulus cue to enhance their ability to relax¥ prior to

BN

N
anticipated stressors. ,

i

Group 2: - Cognitive Monitoring Training

Aftap»the.assessment and introductory portions'ofvthe initial
session,'subjects in group two received 1nstruction 1n‘the pse of
Wolpe 5 (1969) notlon of SUDS to cognitively self-monitor anx1ety
level The analogy of developing a mental speedometer to measure
anxiety level was used to help explain the process involved. After
discussing this proceJure for self-monitoring subjects were informed
of the possible benefits of self-monitoringiand the results. of an
rearlier research project utilizing this treetment program (Hiebert,
1976). SubJects were then instructed to monitor their anxiety (i. e.,
‘_SUDS) levels at omne hour intervals recording their results on the

pocket sized pads provided

In session two discussion centered around difficulties encountered
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with the monitoring program and awareness gained from the Systematic
.recording of anxiety level. A series othlides were then shown
depicting a w1de variety of different 81tuations ranging with respect
to the amount of anxiety that might be experience (e.g., walking in
. a park driVing on a mountainous road, seeing a lizard, standing on
.the top of a 40 storey office building) gSubjectswereinstructed to
- project themselves into each situation and monitor their anx1ety
leVel. hFrontal EMG was also.recorded for subsequent correlational.‘
use. The order»of the slide sequence was varied between groups to
counteract interdependency effects in the correlations. For inter—
session practice, subjects wereAinstructed.to monitor anxiety level

. at 30 minute intervals for 2 or 3 days,, then to monitor at 15 minute
intervals even though they continued to record their SUDS readings

every 30 finy Subjects were told that the reason for this pro-

cedure Mas to- develop the habit of attending to their anxiety level

-

in anfobjective manner?: ‘typically people monitoring in this way begin
to datch themselves earlier in the sequence of becoming.anxiOUS, |
which allows them the option of- responding earlier in the arousal
-sequence‘ before the anxiety begins to interfere too drastically with
their functioning.‘ The use of the monitoring pads would gradually be
faded out, until the person was monitoring anxiety“level on a strictly

cognitive'level.

7

In. session three any difficulties and awarenesses were again
discussed, after which subjects were instructed to begin fading out ¢
the use of the monitoring pads.

In session fourrthe monitoring pads were collected and checked to
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make sure the subjects had been,doing the intersession practice.
Subjects were then instructed to focus their attention on the coping
mechanisms used'after an increase‘in anx1ety 1evel was noticed.

Inlses51ons five and six group discussion focused on indiv1dual
coping mechanisms used to reverse(perceived rising anxiety levels,
~perceived benefits of the cognitive monitoring program, and ways to’

maintain_the habit of systematically monitoring'anxiety level.

. Group 3: EMG Biofeedback Training Augmented
with Cognitive Monitoring Training

This program was essentially a combination of the programs
operating in groups one and-two ‘The first session for group 3 was
.didentical to the first se551on for group 1. \In the second session,_
ghe notion of,cognitive monitoriné as a means for enhancing transfer
in a biofeedback training program was 1ntroduced after the training h : L
period SubJects were 'given monitoring pads and assigned the same !
1ntersession practice as subJects in group 2 Biofeedback training

continued as outlined for’ group 1, and cognitive monito}ing training

- continueéd as outlined .for group 2.

’Group 4 - High_Expectancy Discussion Group

After the assessment and-introductory portions of the initial
session, the notion that anxiety reactions:stemmed from underlying
personaludynamics was introduced in group 4. The idea was developed
that often personal value systems and belief patterns, issues of self—
'autonomy and other directedness, and a person's sense of general well-

being -and self—directedness lay at the heart of anxiety reactions

 The way to offer.real, lasting relief from anxiety was td focus on_;

.



these underlying causes, ratherthénnwrely the anxiety symptoms. In
Subsequent sessions, the discussion in” group 4 focused on the "under-
» . lying causes" referred to above. Group interaction was promoted and

an attempt was made to include.each group member in the discussion.

v

Group '5: No Contact Cantrol

The agenda for this group has been-previously outlined above.
Persons in this treatment condition were told that it was necessary

" to obtain a-stable indication of anxiety level before treatment could
I - Srin ‘
begin. This would be done by having these subjects come into the lab
. i~ o
on three occasions to fill out -some questionnaires, and to?relax for

5 minutes while_a machine measured muscle tension levels. .The dates
: ! - ) . ) .

of these assessments coincided with the assessment dates for the

treatment groups. After the no contact condition was finished, these
[ : “ ' ‘
subjects were assigned to biofeedback practicum students for treatment.

Poamatic Desensitization Conditions

ter two sessions half of the subjects in each treatment con-
dition began a syste;etic desensitization programldirected at a

person anxiety producing situation. Thefﬁirst two ‘sessions were
identical for desenSitization end nondesensitizationssubjects and are
outlined above. The desensitization'procedure wes identical for all
subjects and was introduced in e§Zition to tbe existing treatment |
nroéran. Invthe first desensitization session'(session 3), a counter
conditioning model for substituting relaxation habit for anxiety |

habits was introduced - The steps.in a desensitization’program were

’then\futlined and sample hiersrchies were discussed. .Subjects 6ere :

i




as a homework assignment. This session concluded with a brief ' S \

o anxiety wag exﬁ?ﬁ%enced Subjects in groups 1 andn3 continued to g0

the scenes they were going to work on during that session while the

'relaxation sequence followed and the hierarchy presentation concluded

then given index cards for use in constructing individual hierarchies

relaxation exercise (for groups 2 and 4) or an EMG training session -

(for- group® 1 and 3).

Session four for all desensitization subjects began with the
checking of indiv1dual hierarchies for possible sequencing or
spacing difficulties. This was followed by a 20 minute EMG feedback

training session for groups l_and'3, and a-short‘taped relaxation

Al -

sequence for groupsv2 and 4. Following the relaxation period taped

instructions for ‘the presentation of hierarchy scenes were given. '
/

Subjects were instructed to prepare the scenes they were g01ng to worR

+

on that day prior to the relaxation period (while the EMG electrodes

'were being applied). During the scene presentation subjgcts were

instructed to visualize each scene three times (times of 5, lO and

20 seconds were used with a one minute relaxation period between

N

zscenes) and . then ‘to: (a) proceed ®0 the next .item if no increase in -~

anxiety was experienced or (b) remain on the same item. if any

&, 4

LARF

Y

‘ ﬁeedbaok:duringfﬁﬁe desensitization procedure. Subjects in

i

ns.
£ Y

v EMG electrodes were being applied An EMG training session or a

s . ; B . . ;
M . .y & . A% Y
. 8 : ) : NP .
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39
the session. A commercially available relaxation tape, and self- : ’
densensitization tape was. used for all sessions (Fitzsinmons, 1977).

.

In order to maintain equal therapist contact | acrosf "all groups,

all desensitization subjects were posttested during séﬂd&on six

9
regardless of whether or not they had finished their“hiefarchies.

»

Subjects not finishing their hierarchieJ were given the choice of o ’hh.

completing the hierarchy at home, or arranging an additlonal session

for that purpose. - - ' .

Summary

This was basically a two stage; five groupirepehted‘measures

'design comparing chahges in anxiety level accompanying EMG biofeedback

o

training, cognitive monitorlng training and systematic desen51tizat10n

\j .
The study utillzed high expectancy discussion and waiting llst control

» 1968), Cattell's IPAT (Cattell, 1957) A% Baseline
'“ﬁ_ o . Il

> Subjects were self—diagnosed anxious persons ranging

(Spielb

- groups A_nxiety levegls were meaSured by SpielbergegSIAI .

frontal ‘W8
from age 16 to 62 (i'. 29.4) and encompassing a wide variety of work -
settings (two- thlrds of the sample were students). The result of the

2] .
v
Y ’
\ . I

3ol

° study follow in Chapter Four.

&8
'
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? ‘ 'CHAPTER 1V

“y

DATA ANALYSIS AND CONCLUSIONS:

The number of treatment groups,-fepeated measufeS'design, andvt
number of dependent'measutesfused\in,this study make data analysis_ ' | .
' difficult. .Therefore an overview of the'statistical procedures;used
and tne general findings will be given first, to act as an advance

organizer for the interpretation of the tables and figures appended

to this paper.

Overview

".Data Wete analyzed using a_threeeway.analysis‘of'yariance"
according tofFigure 2. The results of this analysis,'for'ail
dependent'measureS’are.presented in Appendix A. All tteatment grouﬁs
demonsttated significant anxiety decrements. 'Howevepf/tne anxiety
decreases were not equally consistent‘or reliablefacross all treatment -
groups ‘for all dependent measures. Basically, tteatment groups
employing EMG biofeedback demonstrated more consistent anxiety

reductions acros5'all dependent measures . Subjects assigned to cog-
P . . - »

nitiye-monitoring training apd systematic desensitization conditions

; -
i

‘demonstrated 31gnificant anxiety decrements on some dependent measures.
However, adding/either cognitive monitoring training or systematic
'desensitization to EMG biofeedback did not produce a more powerful

effect than using EMG biofeedback alone. Subjects.in thefhigh e ‘ s

La

expectancy discussion group experienced anxiety reductions on the ‘_ o i

smallest number of dependent measures. :~n - S o A
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Anxiety Level

o

Treatment Stage

y

i’retest

()

_Posttest‘i

(T,)

Posttest 3
(T,)

Treatment

- Factor B

'Mdde

Factor A

.vEMG biofeedback

training

Cognitive
monitoring
training

“Monitoring

1. Training/vA 3.

Biofeedback +
.cognitive
‘monitoring

High expectancy

- discussion group

..Waiting_listu

.2EMG biofeedback:

training

Cognitive’
‘monitoring

Desensiti-
zation

)
'

2. Systematic 3.

Biofeedback +
cognitive
monitoring

. Highwex?ectancy
discussion group

:',’51'

. Waiting list

control =

Figure 2.
: scores.

Diagram for data analysis. L

Table entries were group mean’
One, set of data incorporated IPAT scores, another

incorporated STAI-S scores, another STAI-T scores, and
another EMG levels.
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g - Data Analysis 2 : . L

The results of the data analy51s are presented in more detail in
the remainder of this chapter . First the research'hypotheses listed
‘in Chapter lI w1ll be dlscussed, afterwhich some analyses of related
concerns will be‘presented For ‘the sake of clarlty, the hypotheses

will be dealt w1th sequentially, beglnnlng w1th hypothes1s #l

[}

Hypothesis #1
Persons receiving treatment in the form of EMG biofeedback
‘tralnlng or 1nstruct1on in cognltlve monltorlng will experience.

*
.an . anx1ety decremeﬂi, as evidenced by (a) pretreatment—

posttreatment score comparisons on all anxiety measures;
(b) treatment-control (expectancy) posttreatment score

comparison,'and'(c) treatment-control (no contact) posttreatment

score.comparisons.v é

s ‘ .

'Findings. The three—way Analyses of Variance referred to above | J.
dep1cted a 31gnif1cant times effect for all dependent measures B
‘2(2¢30Qég= 44.6,_p_<,01, for STAI-S scores; 2(2,300) = 76.36, p;<.0l, .

for STAl~T'scores; F(2,300) = 39;61; B.<-01 for IPAT scores; and °
f(?,jOO) 27. 02 pg: .01, for EMG levels. (The group means for
STAI-S, STAI- T IPAT scores and EMG levels are listed in” Tables 3 to 6
and portrayed graphically in Figures 3 -6.  The summaries of Analysis

X
of Variance 7bpear in Appendix A.)

. , D -
The above data suggest that on the average, subjects experienced g@ ,tQ$v

a reduction dn anxiety regardless of which treatment program they :‘fQ

‘ received Significant interaction terms for some of the dePendent

J‘, : ) ; - ' . @



Table 3

Mean.STAI;S_Scoresﬁfgr 160 Subjects

Treatment

Times

.2‘

43

47

40.

47

45.
"49.
42,

43!

- 42,

46

625

750

875,

563

625

313

063

.063

.000 .

375 .

| 40.375
35.063
36.688
41.875

386250

142.7é§§§_'

©.35.750

AT

41.938

-k 41.000

“36.
33,
34
)37)
¢ 38.
36.

36.

34

40

40

938 -

688

[688

125
500
875

188

.938
688+

125"

&3
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Table 4

‘Mean’STAI—T Scéres for 160 éupjects

Treatment ‘ : . » R Times

B L , 2 3

RS R 49.938 44563 :.39.438»
{ e o | 48.063 - 43.063 ;'42.375 .
T 42.813 40.125 37.813
2 ‘;‘51.2501‘-  48.063 '45;313
1o 49.375 | 48.188  44.688
2 53625  47.938 45.250 °
1 © 4s.ess) 42.313 36.875
2 46625 4h.625 41.313
1 47250 44313 | 44.563°

2 . 48.000 45.563. 43.688

&



) .
o |
LTV Tes e
: 0‘{@3; ‘Mt;an IPAT SchveS for 160 Subjem‘ 2
'Treétmei;;t; » o . VI ~ , v‘Ti_}n‘e"s '
- ;ﬁ:'i S 1 2 3
1 41.188 37.500 32.875
2 39.563  38.750 35.875
1 35.938 32.188 29.000
2 43.750 g Ai;12§‘ | 34.000
1 43.438 40.438 - ~34.250
2 48.063 42.563 39.938
1 34.375 31.@25 25.500
) 38.875 39.625 37.750
1 39.000 39;813‘ 38.938
2 0'41;625\ 43.750 42.500
.
- .
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Table 6
‘Mean 5 Minute EMG Baseline Levels for 160 Subjects
Treatment - ‘ ’Q((ﬁ ‘Times -
wT
A B 1: 2 S
| e = — T?‘
1 1 1.720 1.495 11.200
& ‘ o

1 2 ° 2.221 1.730 ©1.426
2 1 2.147 1.878 1.415
2 | fgk 2.397 2.291 " 2.947
3 1 “1.898 2.056° 1.433
3, 2 2.445 11.689 1.357
4 1 2.001 - 1.858 1.737
4 2 1.535 1.577 1.440
5 1 2.158 2.157 1.968
5 c2 1.915 '2.083 1.872
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DESENSITIZATION

@

Y )
/

/

'

. STAL-S SCORES
50L ’ r
1 I «BF -

. °SUDS
45y p  *BF+SUDS
oDISC
46 s CONTROL.
44‘P -

42
4014 4
381 1
361
R 34 L
T T N T3

NO DESENSITIZATION

Figure 3. Mean STAI-S Scores for 160 Subjects
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STAI-T SCORES,

541 .
1 «BF
524 oSUDS
] +BF+SUDS
.| o DISC
3071 +CONTROL
481
461
441
42
4014
. 38..
1 w
361 » % SR . L
N B ) 3N Ty | T3

DESENSITIZATION " NO DVESENSITIZATION /

« Figure 4. Mean STAI-T Scores for 160 Subjects.
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« BF
oSUDS
«i *BF+SUDS
. oDISC
+CONTROL

-

32[
N 30; . . E S
281 !
} |
261
R A T 1 T, T3
DESENSITIZATION. NO DESENSITIZATION
Figufe 5. Mean IPAT Scores for 160 Squecfs.
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+BF
_ oSuUDS
- «BF4SUDS
o DISC
sCONTROL

21

$ | ' . 3
5 MINUTE EMG BASELINE 5 MINUTE FMG BASELINE

© DESENSITIZATION - NO DESENSITIZATION

Figure.6. Mean Baseline EMG Levels for 160 Subjects.
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- anxiety decrement for A x C IPAT means (i

-t

measures suggests that the anxiety decrementsarenot uniform across

i/

all treatment groups. Specifically, the significant A x C inter-

f‘action for IPAT scores|, F(8,300) = 3.34, p<. 001, indicates differ— ‘

ent1a1 reduction in anxiety level, across time, for the five treatment

"groups. (The A x C IPAT means are listed in Table 7.) The Scheffé-'

" Multiple Comparison procedure was used to determine the critical

1 YZ 35.4'8). Significant

1

reductions in anxiety were found in groups 1, 2, and 3, but not {Q

groups 4 or 5, Sch(8,300) 315.52, p<-05. (It should be noted that

this procedure is identical to the tests for simple main effects

discussed by Winer, 1962.)  Scrutiny of the pretest scores in Table 7

vrevealed large’ differences in inltial anxiety I@Y}l which cg:ld
;account for. the posttest dlfferences An analysis of covari

using pretest scores as a covariate was conducted to address this

concern. (The adjusted means from this analysis appear in Table 8

and the anaiysis‘of covariance appears in Appéndix B.) 5ignificant
- between group differences were found in the adjusted IPAT means,

B F(4 149) = 4.04, p<.0l. Scheffé Multiple Comparisons indicated

that adjusted IPAT means for groups 1, 2,vand 3 were significantly
lower than group 5, Sch(l 149) > 3.91, p< .0S5.

A significant A x C.Jnteraction was also observed in the EMG
data: F(8,300) = 2)49,511g.01L‘ (The‘AJx C EMG means are listed in
Tabie 9). The results of Scheffé Multiple Comparisons revealed
aignificant reduction in muscle tension levels only in groups 1 and

[

3, Sch(8,300) »>15.68, p < .05.

\
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Table 7.

’ ¥ \:.»- “"’”;
Group }H@E/M2§ns for A x C Interaction

af i

8.
£

i
L]

ye

. ‘. - ) ‘ﬁ» “ yiﬁ._ . . .
R e T TR Timesg v - Decrement*
ey ]

40.38 38.13 34.38" 2.25 . ©6.0Q
2 39.84  36.66  31.50 . 3.18 - 8.34

— ‘ 3 o aslzs 41.50  37.09 3.75 ¢ 8.16 .

4 36.63 -~ 35.63 3.65 1.0 5.00

S5 40.31 41.78  40.72  -1.47 - .41

*Decrements greater than 5.48 are significant, p< .05.

£ J
Ay - ‘0
N 9.,, ° o
>
. Y )
. M
. . ‘B‘«
. % 5
: b ‘ ML T A
B _ Table 8 - _
. : * s ' . . & @

Adjhsted Grbﬁp!IPAT Postﬁést M%%nsIQSrfFactor A‘

!

Treatment Group | o Unadjusted Mean, : « ° Adjusted. Mean* j

iy

i
. e

: . i . ST ‘- - : ( . .
1 - 3438 0 0 LT Fosaaar
* T e T o e

1

2 - T BL.s0 e U 3340

s . o 37}pégilf%i" iﬁA'  i32:93’?
5 . , 45}7?1 f;;}f1/ s 40.87
o : v : : DU : ‘Y,’ IS -
. Prestests sdoresf(Tl)-were used as #he;ésvéé}gfe; A L
N \
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!,
>
Table 9. ’
_.Groub EMG Means for A x C Interaction i
Times _ Decrement’;
Treatment - ° . : ‘
Group 1 2 3 T 77Ty
1 1.971' 1.612 1.313 .359 .658
2. 2.272 2.084  © 1.831 .188 441 €
3 2.172 1.872 1.395 .30 .777
4 . 1.768 .- 1.717 1.588 .051 .180
5 2.036) 2.120 1.920 . .084 .116

!

*Decre‘me‘%ts greater than .53 are significémt," p<.05."

-
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; ; A

- Sy
Conclusions. Hypothesis ﬁ&sls partially confirmed Support

was obtained for part (a) . on all dependent measures.  In part (b)

signlflcant ankiety decrements were evident  for groups l 2 and 3,

Signlflcant decregbgzs in IPAT scores and EMG levels were ev1dent

.1n groups l and 3 but\n\\significant decrements were observed .in

N\ - : . :
group 4_on either of‘these\measures. Part (c) received support from-
- L ::\//. . Q ) ) .

.the EMG data where significant,betweenvgroupidifferences were

'
i

_;found.‘

Hlpothesis #2 SR C 4

'

The anx1ety reduction hypothes1zed in #1 will be’ retained

, *
over,time, as ev1denced by the self- report of a random saﬁpling
of subJects one month after the termlnatlon of treatment

‘Findings. A random‘sampling of subjzctsifrom each cohort was

"xcontacted bv telephone about one month after posttesting The'

‘experimenter explained that a follow—up contaet Maé beung made aqg:n

“

. f nﬂ e f@:ﬂ%
¥,

e T

fasked;two questions: (a) "Have yEu noticed@any chaﬁges ip yoﬂf

anx1ety since the research projec finished’” and (b) “Was it your ;

'initial impression that the program helped reduce your anx1ety or

did it really not help that much9"f The responses to these questions

are reported.inhlable 10. These results were anlysed using a Chi

*

square. test of independence.‘ A significant;relationship was found

betdeen the initial impression‘ofptreatment'effectiveneSS‘and the

méintenance of the treatmént éffect, x2 = 3 79 P<+ 05 When the

o

' results are analysed according to perceived benefit of treatment one7',g

. month following treatment termination 73 92 of the subjeets in the

-

o
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. 2.
3 R .
b Table 10
&:3_; . - ij :Summary of;FqlloQ—up Responses
- ‘Tréétmént-Effect :
Impression -~ Maintained Not Maintained ., . “Total

Yes it helped - . 29 B 5 R 7Y

o vv N6, not‘really“ f" S 7 B 5 ) : o1

TOTAL - 36 100 46




o

followrup sample reported substantially less ankiety.

i

| N - .
. B >

R . B ’ o .
donclusion. 'Hypothesis #2 is substantiated.

HypotheSis #3

EMG. biofeedback’ training and 1nstruction in cognitive
monitoring w1ll be equally_effective.in‘producing an anx1ety o,
decrement; as QVidenced by inter-group comparison of posttreat—

ment anxiety level. Coo s :

‘H“Findings;. ‘The results of the Scheffe Multiple Companisonsllw

referred to above indicate that subjects receiv1ng EMG b1 ofeedback .
'training, groups 1 and 3, experienced significant reductions in ;{ib°
muscle ten51on levels, while the reduction demonstrated i |

nitive monitoringugroup,~group 2, was not significant.

were found on any of’ the other dep ndent measure
v '@
‘Conclusions. Hypothesis #3 must, be rejected Altvcugh»no inter-

—_— { B
group}differences—were found, aJsignificant reduction in muscle

This

would suggest that EMG biofeedback tfgining is more efficac10us in

tension was evident in groups 1 and 3 but not in group 2.

producing muscle tension decrements than is cognitive mon#toring
training. : o , ~".l’ RE

, 4ypothesis #4

-

framework provided by cognitive monitoring training will

o

¥t
experience a greater anxiety reduction than people who receive

e g either biofeedback training or inatruction in cognitive

,""“\4

People who receive biofeedback training within the cognitive

.70
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‘/groups 1 2 and 3 Significgnt muscle tension decrements were

7cognit1ve monltorlng training alone ‘f

el

. monitoring in isolation,.as evidenced by intergroup comparison ke

of posttreatment anxiety level.

o

Findings As reported earlier, there were no signlficant

between group differences in the anxiety decreases demonstrated by

observed in groups 1 and 3, but not in group 2 (see Table 9). j¢”;'

Conclusions As”a whole, hypothesis #4 must be rejected.‘ \

' Support was”obtained for concluding that the: combination of cognitlve

R : >,~w3~

\monitoring training and biofeedback training was more effective than

L 1

combined treaﬁment was not

'significantly more effective than EMG'

eedback ttaining alone. E

§ ‘/7
- .

Hypothesis #5

2

Persons who receive systematic desensitization as an adJunct, L
X BRI

-
to biofeedback training or cognitive'monitoring training will
experience a greater anxiety reduction than person who receive
biofeedback training or cognitive monitoring training in

1solation, as evidenced by inter ~group. comparisons of posttreat~sv

ment anxiety level. . ) | '( v o :_;;

.v~Findings The Summary of Analysis of Variance iven in-Appendix,

A shows a significant difference between the IPAT sp re: of subjedts
'receiving desensitization and those not receiving desensitization,

‘ F(l 150) = 6 76 25;.01 (Appropriate group means are given in_\

N

,'Table ll ). Specifically, subjects in desensitization groups had

higher initial IPAT scores, a condition which remained throughout

P SRR R L T e | é"s

Bp
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P~

7

L
A £

" in IPAT sCores were unlikely to be the result of pretest differences

alsp reflected by the 51gnificant B X c interaction in the STAI s N

—_
.necessary to attaincsignificance.‘ Mean differences greater than 46!

b'no significant reduction in EMG levels for groups receivfng

44

e
- .

Fl

treatment. Analysis of Covariance confirmed that posttest differences
: R . ke ‘. “r . . i -

cha e

F(l 149) = 4.72, p;<.03{ (SeelAppendix B fot the Summary:of'Analysis,.
of Covariance -and Table 12 for the adJusted means )

‘Greater anxiety decrements in nondesensitization conditions wexe

data, F(2 300) = 3.77, ;1§103. (See“Table 13 for the relevant group
means . ) Using the Scheffe Multiple Comparison procedure, the Qriticao

anxiety decrement was found to be 4 63 for scores in. the same row,

;s' o ) hd
ﬂchh(2,300) 6. 06 05 and 2, 98 for scores 1n the same column,
.4,' ! N
'Sch(l 450) 3 84, pg: 05 Both the nondesenSitization and desenSiti— L<2
zation groups demonstrated significant decrements in STAI*S scnres o ‘ﬁgﬁ "
’ during the course of/treatmentw Inib§§11y (T ), STAI S scores were e é%?:’

Significantly igher for desensitization SubJeCtS, but no significant,

‘between group differences were eVident in posttest scores (T ) L L

However: it should be noted that this»effect is‘dueryﬂdmarily to .the :
EL
significant anxiety decrement which occurted between Tl and T2, prior
to commencing the desensitization program. A more clear demonstration o :
of the role of &'sens‘itizati'cmv was obtained by anal‘ysing‘the sig- T
nificant A X BxC interaction;~F(8 300')"= 2.26,'235.03. (See‘
TabLe 6 for the appropriate means.) The Scheffé procedure mentioned

earlier was used to determine the\m\gnitude of the EMG decrement - e SR

were found to be significant, Sch(2 300) >6. 06, p< .05. (Mean : S T 7/‘

differences are given in Table 14 ) Scrutiny of Table 6 indicates

B I AR S Nt 1 A i bl

g
i

g

«
.
¥

<
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: .  Table 12
- , s
Adjusted_Group IPAT Posttest MeanQ‘fof'FéCtot;Bv

‘ . " : . » T N - . .
Treatment. . B N
2 s - Grouwp ., @& Unadjusted Means, Adjuste®l Means*

o

%}‘ RPN - o
‘1“:"-1 1 1 . .é;w,qwﬁ" L R B - . o 32. 11 - » 33 . 77
o s ‘3“:"‘“7‘ ' : . ' . o Lo .

. . 3 PR . . ) S o
2 T : . R 0! -1ﬁ Ry

Y, 2 ! . . . T " : \ . e - -;3&: 01 ¥ &
R T T S

- )}:; T

36.90

X

o

- B Table 13
Group. STAI-S Means for B x C Interaction

P

R

S . Times

o p o ) ‘- y o '»j' “ -, - i . .
*Pretest-scqrés (Tl) were used as covariate. - el

43.0 395 37

T T S S 36.6

74
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Table 14 \

_Group EMG Means for A x B x C Interaction

T

Treatment

we

Decrement*

. ‘-[ B e . . : .
*Decrements. greater than .46 are Signifiﬁggﬁﬁdg<pp5ﬁmf

Lo e ol g
e .
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‘were receiVing desensitization (i.e;; between Tz and T3). Groups 12 -

" Hypothesis' #6.5

i

desensitization (groups 12, 22, and 32) during the time when they

and 32 demonstrated.a significant muscle tension reduction prior to
the introduction of desensitization. The EMG decrement for group 22
was not significant. Alternatively,ﬁall‘ofvthe nondesensitization

08, : . o .
groups @oups 11, 21 and 31) experienced signi‘;ficant,reductions in

. . ) L3 ) L . N 4 "‘ Y R
muscle tension. ﬁ%;; ! ,
- : 3 .

_ Conclusions Hypothe51s #5 must be rejected. 1In this study ' -

systematic desensmtization seemed. to have a nonfacilitative effect

.on other treatment procedures.

a5
[ S

>
)

.V’y,i', .o

People who receive systematlc desen51t1zation as an -adjunct
- ?
L”"t:o bgpﬁeedback training will experience a greater anxiety
reduction than persons who receive traditional systematic

desensitization, as evidenced by inter—group cOmparison of

posttreatment- anxiety level.

:lFindingsm Thevresults of the Scheffé Multiple Comparisons
described above suggest that EMG augmented desensitization (groups 12.
and 32)xfs‘a more‘effective treatment than traditional desensitiza—.
tion'(group 42) Subjects in group 42 did not demonstrate a
significant EMG decrement whereas subjects in groups 12 and 32 did

exhibit significantﬂdecreases in frontal EMG. e

- Conclusions. Hypothesis #6 is supported -However; a nord of

'vcaution is;in'order.! The higher initial EMG 1evels in . groups 12 and

Y
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32 would lead some to argue that intergroup differences are largely -
rESponsihle for the significant resultsdreported above.  These inter-
group differences in baseline EMC also raise a question‘concerning
the interval nature of EMG data. It is'possible that the decrement’
of .225 pv in group 11 is.comparable tovthe decrement of .491 uv

) in group 12 considering the baseiine differences (1.720 uv‘versus

2.221 pyv). Clearly more research is necessary before a categoricaiﬂ

oA . e

claim can be made.

 Additional Analyses

f o
[+

Therapist Effects o _' ‘ NN . o . . {}

In thlS study theeeXperimenter acted as the therapist for all

' treatment‘groups. A quesgion immediately arises concerning the

eyt

extent to which differential therapist expectancies might account for
’ L ' - .

‘ variations in treatment-effectiveness Th order to deterhlne therapist
equivalencea.d.perceived treatment effectiveness across groups, all ‘
subject% were;ééked to rate therapist sharacteristics (cbmpetence,>

" likeableness, understanding, genuineness, etc.), and perception of

treatment program (meaningfulness, ‘effectiveness, etc. ), at the

'conclusion of treatment (cf. Shaw, 1976). .This rating scale was

administered by the research assistant'with‘the therapist absent

‘(A copy of this scale is given ip Appendix C ) A Kruskal—Wallis one

way -analysis of variance by ranks indicated no significant differ-

-

' ‘ences between groups on either of these,dimensions. (See Appendix D )

"Therefore it seems unlike;y ‘that, differences in anxiety decreases
5‘ P

‘across groups is a- function of therapist variables.g.



Additional support for the above claim was disconered after
analysing the treatment dnta collected for wait list controls.

When the project waé finished approximately 20 peqn}g‘yeré still on

the waiting lise and intercsted in recelving trentment;. To
‘accommodatétghese people, two graduate student biofeedback therapists
; wcre hired to conduct EMG training programs. These two therapists
ﬁetc briefed infthe experimental and data collectionuprocedures for
the studf and assigned case loads from waiting list,

Upon completion of treatment, two, ‘two-way analyses of variance
for repéated measuces were conducted tq‘dctcrmine the equivnlence;of_
thergpist functioning: 'a‘3(gneranist)-x }ﬂfepeats>~AN9VA was.con_
ducted on the treatmenc data'fgcc‘Table 15 for the groups means and

»Appendix E for'tne Analysis of Variance and Anclysis of'bovariance)
and a 3(therapist) x 5(training session) ANOVA © was conducted on EMGHiv

l’»-.

rbadings during,training All subJects-where ‘complete data were ,

Z’.’(ﬂ

avaiiable were included in this analysis. Althougﬂ'all subjects S

F e
£ 7

SR B ' o) <

re eived gix ﬁraining sessions, complete data were only available

£4r Five of the sessioné”due to equipment féiinre. No significant
therapisc differences were‘found in any cf the ANOVAs. The analysis

of covariance on’ the treatment neans-indicated a signiiicant fherapiétx

ey

effect for STAI-T7scores, f(Ziéé) = 4.96, (Bg;.OZ Scheffé mdltiplé
comparisons indicated thaE a significant/difference in adjust?d post—
test scores betwaen therapist l (the experimenter) and therapist 3, PN
Sch(2 28) . 7 57 2_ . No other between therapist~dffferences

were significant.; Therefoféf-the\majbrity qf‘evidence would support

“the-pgsitidn‘thac Subjecps7benefitted equally from treétmentffegardléﬁc:ﬂ&ﬁ'.

N -



N \ % )
v : \ Tﬁ:}; E .
4 5 & ' %g
s Lol &
LR S T
. .iﬁ,‘% L ﬁ'.;
‘\‘ ‘. ‘." ‘,_ "t
123
) 3
Table 15 -
" ezx Mean Pfetest', Posttest .Meahs on all Self-Report Measures
bt - for Three Different The/rapist Groups -

oo e Test Time '
Dependent - - Adjusted
Measure = Therapist Pretest Posttest ~ Posttest
- oo ‘ . < ' . 12 . )
STAI-S - . Th 1 43.63 - 36.94 /36.75

Th 2 1 42.90 " 34.30 v 3644
Th 3 . 42.67 38.50 38.75
. L : A
. S / -3 h " w}@‘.f’ A . .
STAI~-T . Th17, . 49.94 %944, 37.60
Th 2, 46.50 #42.10 43.24 |
i Th 3 44.33 ,42.00 45.01
IPAT “Th 1 42019, 32.88 - 31*73 \
N ¢ . Th 2 . 37.80 . 34,60 36.55
Th 3 /. 40,17 39,33 39.12
' 5 e \ g

4
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h‘suSpipion several two—way analgges ofﬂyarianq% ﬁdr zepeated measures-

9

, of which therapist they interécted with. . . . r

¢ * h
e,l, . . ) . . u N -

Vari&tion across Cohorts‘

e Procedurally, this study utilized four replications of the - same

. 1:&» D
) sign The question arises as to whether or notosimilar results

»

above, a 3—way analysis of variance for repeated measures was per—

formed on the data from each COhort'as well as from the total sample.

v - ] ) Lol

the total group data is.essentially»the same as that refleEfEd/ih the

<

data for each cohort.

Intercorrelations among Dependent Measures

to

This Study"%sed,four dependent measurest It is of interest to

investigate the intercorrelations between the dependent'measureéﬁ The

A
‘

correlation matrix of\préteétyscorés appears,in Table 16. As can’be

seen, there is a significant correlation’between‘the selfhreport

- measures. Of interest also is the higher correlation between the

STAI S and the STAI T, and thetlower cOrrelation between the STAI S
- .

.and the IPAT. ' ‘L' iffﬁd

. The IPAT was the only self—report measure toocorrelate signif&—

cantly with the initial EMG baseline measure.

Demographic¢ Analysis: Dependent Measures

e

Post hoc scrutiny of the data suggested that treatment outcome

\

may have been related to some: demographic variables. " To test this

‘

N N

A

[ | N . g -

re obtained for all cohorts | As part of the data, analysis presented

- As can be seen from_the\tableS'in Apggndik F, the‘pattern;depicted in

.(demographic variable x time) were conducted. Those variables where 'l

80
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. +Table 16

e : Rglat:(onship Between Dependent Measures L e

' Correlations Matrix
u. B . ; ‘\lr . ‘ I .
Variable ‘ - STAI-S - STAI-T  ~ IPAT

STAI-S  1l000. . 0.564 - 0.481
STAI-T | © 0.564 - 1.000¢ 0.728
IPAT T 1 % o.728 1.000

CEMe .0 o001 o 0.129 0 0.194

\

Probabilities of T

ab- T -

Cel

Q.

Variable . $rar-s  smf-r TPAT

L STAI-S __ 0.000 . 0.000 ?‘( 0.000

STAI-T Lo 0.000 .+ 0.000, - 'L 0.0g0
. < o - 3 Lo TR

IPAT ' ' 0:000 .- 0.000 r.'pzooq‘\; :

i
\

MG - - 0.203 0.105 . -0.014 |

Degrees of Freedom = 158




"significant differences were observed are reported below-: S\gv.

‘ PRI T TN - o
ﬂ%Zg . Significant differences were observed in muscle tension

vdecrements across time for different age categories. " (See’ Table 17

"'ffor mean EMG levels and Appendix G for\%he Summary of Analysis of

= Variance.) These dlfferences wefe not reflected in\gny of the self—

T : N NS .
- report measures :

v,

v Scheffe Multiple Comparisons 1nd1cated that 51gn1ficant EMG

decrements were experienced in the 25 years and younger, in the 30 39

years and the 50 years and over age categories, Sch(2 308) 6 06
A o

o E.< 05 Signiflcant differences were also evident in: initlal base— Bt

4F,line EMG 1evels The 30 39 years and the 50 years and over age

"categories had significantly higher‘EMG levels than those whose age

-

‘was 29 years and younger, Sch(S &62) >11 15 ;1< 05 Upon completionr,

\of treatment, significant differences in EMG 1evel were: . still

:_observed between 30-39- year olds and those being 25 years and younger,'

,:Sch(5,462) 1l 15 Eﬁ< 05,'other differences were ‘no longer signifi—f T

canta ’
| Generally speaking, younger Subjects (29 and under) demonstrated

.lower muscle ten31on than older subjects (ages 30 39 and 50 or more)

"Additionally, younger subjects (25 and under), older subjects (50 andf

.over) and subjects aged 30-39° demonstrated greater muscle tension 'x

'decrements duri g treatment than subjects ages 25 29 and 40 49 v ' J{‘

Sex. Significant male female differences were observed in IRAT '
/ .

) scores and EMG levels. (See'Table 18 for the means and Appendix Ik_

for the Analysis of Variance and Covariance) The analysis of

g o B
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.
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 Table‘18 . .
Mean Scaresffor:Séx;(Féétdr A) o
Across Time (Factor B) =~ ' . ‘
Test Time o

LU v
LT e . .
B R

1 2
132.88" -

.- Variable - -

‘IPAT

I

'maieu:f ',37.37,v‘;: 135.40.
. 40.58 37,247
v j

S

" female' - 42.20

. male a0 i o 1284
female L2200 2.0% - 1790

wh




"'ﬂqlcovariance produced no* significant differences in IPAT posttest ,5:” J:f‘*'i'i
'3lscores covaried over pretest, hOWever,_there were still significant 'vfﬁﬁ.f’“

;_ differences in adjusted posttest EMG levelsx F(l 157) 3 7 34, p_< Ol
From the above analysis it would appear that male subjects not

lt-only hig lower EMG levels than female subjects, but that males ;,_‘h S

'eXperienc€ﬁ ‘a greate& decrease in musple tension levelfvduringlthef>h
course of treatment.‘ - 7 - ' =R T
Self—assessed anxiety 1evel As part of ‘the demograkhic question-fgulf» 2

‘»"1 : TE

vnaire administered in session 1 subjects were -asked to rate their

\

‘anxiety level on a three poznt scale high medium or low._ TQ\

B | ’a

ry_ascertain the extent to‘yhich treatment outcome COVaried with per—j,'

;ceived anxiousness,_se1f~assessed anxiety lével was:entered as one

’factor (having three levels.‘ H, M L) on a two—way analysis of Tl b' i‘ifi?T’
'fvariance for repeated measuref A signifﬁcant group effect was fOund ,“’.fs" ‘t;
:‘.for STAI T scores, F(2 157) = 7 55 p_<.01 (See Table 19 for the ; - a;i‘*--

f } mean STAI T ‘scores and Appendix I for the Summary of Analysis of >7:‘v'; N
?‘Variance ) This would indicate that subjects accurately described ;la.e‘t,:lr‘ﬁ
their anxiety level as being high or: medium or low. The resulting

’significant group effect could be attributed to differential treatment‘

effectiveness between groups or’ to pretest differences (the group x ‘/

L} [N
times interaction was nonsignificant) To test this proposition/‘g

Analysis of Covariance ‘was conducted, with pretest seores as the -

s

covariate (see Appendix I for the Analysis of Covariance) No sig- ,g_: L

‘ nificant differences were found in the adjusted posttest scores,‘

indicating that the significant group effect in the Analysis of T

Variance was probably due to pretest differenqes.;iif;, a-_"‘,55’7f_.;;fv]3§llf
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Analysis of Biofeedback TrainingﬁData

' '»d{‘hfi It was postulated that presenting biofeedback within a cognitive L

X

”) monitoring framework (treatment group 3) wquld facilitate learning

to self-regulate muscle tension. To test this suspicion two analyses{-
N "1

of variance for repeated measures were conducted, one for the first S ég"

i

"90 seconds in each training session (beginning) and another for the ?
]ﬁfinal 90 seconds in eacH traininghsession (end) The mean EMG levels
:,;'are presented in Table 20 The Summaries of Analys1s of Variance
fxare presented in Appendix J ' A significant times effect was observed"li
'2'in both cases, F(S 310) = 8 59 E.< 01 for beginning scores,_ﬂ;':f"(i
3;F(5 310) = 4 98 p_< 01 for end scores Sdheffé multiple comparisonsh;ri;
f;indicated that the significant decrease in beginning EMG scores was ]5:

battributed largely to the EMG (no cognitive monitoring) group (group 1)
- .

:)n:The]significant interactiou in the EMG end scores, F(S 310) 2 24
: B

o f2:= 05, suggested that the muscle tension decreases were not consistent\ "’F_‘

0

ifor both groups ‘effe multi c0mparisons indicated that the EMG

“»decrements had attained significan'e by the fourth training session.“"
behe EMG decrement between sessions 0l eeand six for group 3 was, not
."isignificant.‘Theabove data would suggest thatpresenting EMG biofeed--lﬂ

, I

;back training within the cognitive monitoringiframework has a s

o deleterious effect on the rate of skill acquisition = s o

p.Demographic Analysis Train g Data

Post hoc scrutiny of the EMG data obtained at the beginning,and

”-?}.end of each training session suggested that further analysis of the

vnidata according to demographic catégories was”'hpropriate.t In each

Fo
L

Ip1~case two way analyses of variance for repeatediﬁ aSures\were conducted
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e _ Table 20

| Mean EMG Level for.Sis Training Seguly

e L AT Traming'séssionﬂ_‘v

o
-

~ Probe " Group - 1 2. 3 o4 s
| Beglaning 1/ " 1.760 - 1727 1.587  1.437 1.430  1.235 .

/3 . 1.700 . 1.747 1;675 f 1.761, '1.405 1.415

q

LMEMd 1 pegp 1420 1.306 . 1.162. 1.133 1.196

2 L7 1317 1.280 . 1.437 1.262 1.308 :




| . \ . .
. . ’ N
: . S . . . o o

on t?é EMG beginning and EMC end data The signiﬁicant results are

- reported below

— Lo . . .
. s

Age. Mean EMG levels for the beginning and end of each training
bsession are presented in Table 21 The summaries of Analysis of
Variance appear in Appendix K A significant between groups effect,
F(4 59) = 4, l p_< 01 and groups X times interaction, F(20, 295) 2.33,
p_<’01 was . observed in the beginning scores Scheffe results |

. indicated that subjects in the 30—39 year old category haddhigher

Y s, Sch(4 354) 9.6, p<. 05 and experie ced less
‘reduction in‘muscle tension, Sch(5 295) > 11 2, p_< 05, thaanubjects '
"who- were older or younger - This effect was mainly due to the pattern
of scores for the 30-39 year . old category beginning muscle tension
levels increased in sessions - 2,03 and 4. before returningrto initial
levels in sessions 5 and 6 Although beginning EMG levels in session 1
were highest in the 40 years and older category, this group demon—
strated a significant reduction in beginning EMG levels over the six
s | training sessions, Sch(S 295) ll 2 p< 05 | | |
B A significant between groups effect F(4 59) 74, 11 11< 01 and
groups X times. interaction F(20 295) = 1. 59 2}5 05 was also. ‘
. observed in the EMG'end scores This effectjyas due mainly to differ—;
_ences between the 20 years and younger and the 40 years and older age
: grOups, Sch(4, 354) >9 48, p}i .05. Again subjects 40 years and older ”
demonstrated significant decreases in EMG end levels, as did subjects
rages 2i-24, Sch(5 295) 11.25, p<. 05. 7
-gf“ Thus it would appear that 30-39 year old subjects had higher'

muscle tension at‘the beginning of the training session and that the

ot}
'
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\ Table * L v \
"' Mesn EMG Levels for Age Groups. for d
v \Six Training Sessions o S :
o o - = '
; . \ Lo ‘Training Sess'ions_ - Y
) "Age . — . e
Probe Range : N 2 3 T4 5. ‘6
Beginning . 20 - 1.58§:\\1.417 1.363 1.179 1,208
- 21-24  1.756) 1.535 1.360 1.467 - .1.300
R . L p | “\‘ . | . . \\\
25 - 297 1.493 |'1.575 1.367  1.367 . 1.238
' A S '
30 2739 . 1.753 0 2.595  2.440  2.448  1.763
40+ 02,309 - 2.072  2.191 2.126 - 1.944
End - .20~ - 1.33 1.060 0,964 1.061 0.984
21 - 24 1.634 1.333  1.179  1.134- '1.112
25 - 29 1.361. 1.264 . 1.325 1.222 1.172 1.248
U 30-39 1845 1.641 1.453° 2.020 1.414 1.873
40 + 1.987 . 1.899 1.894 1.427 1,567 1.299
‘ ;
* . '
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‘such a manner so as to permit normative comparisons with subjects

progression of ‘scores is‘most?eratiqfin'this'age\group’(see Tabie 215.‘

Further,,21-24 year.old'subjects,fand subgects 40 yearbfandwolder‘
’demonstrated the largest reductions in EMG levels during the course

of the six training sessions ‘- I

. . ' ‘ ’ .
Sex, Mean EMG ‘levels for the beginning and end of each training

session are presented in Table 22 The ‘summaries” of Analysis of

Variance are'given in Appendix L. A significant between groups effect

; was observed in both the beginning EMG scores, FQ, 62) = 16. 14, p_<.01

amd the end EMG scores, F(l 62) = 16.58, p <. 01 Specifically, the

EMG levels for male subjects were ‘lower both in the beginning and - at

'the end of each training session Both male and female subjects

"demonstrated significant decreases,in beginning ‘and ending EMG levels

across the six training sessions.

Initial Baseline Scores

‘After baseline,EMG,readings are obtained thevsubject invariably

inquires*as to.how their readings compare to those of other subjects.

Answers to such questions are difficult because of the ‘dearth of

normative information This author is \unaware of any publ}hed EMG
baseline norms. Even though 160 subjects is not a large norming

sample it was deemed appropriate to_compile the EMG baseline data in

<

‘possessing similar demngraphic characteristics to the subjects in. this

study. Appendix M c0ntains\hist6grsms of raw frontal EMG levels

obtained from a five minute baseline, The data is presented in

3

' Table 23 along with the appropriate deciles It.isthoped-that this"
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) N ) ) . : S . o
. S ‘ ‘Mean EMG Levels for Males and Females : o
S T e or Six Training Sessions A :
- i . . . .

- 4 IR B S
Ly g7 Training Sessions

Probe Sex -

it

1 2 .3 4 - 5 .6

- Beginning ~ Male 1.368  1.305 1:132 1.044 1.009 0.9731

Female! 1,933 1.979 1911 1.910 1647 1.523

: . o - o ‘ :
End . . Male - '1.268 1.032 0.922 -0.884 0.857 0.929

Femate  1.746 1.557 1.467 1.533 1.388 1.433

b
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Table' 23

L

Five Minute Frontal EMG Baselines on 160

Self—Diagnosed Anxious Subjects

o

Raw Scores )
Decile Male Female - Total Sample.
~ .
1 .892 & below w 1.555 & below 1.036 & below’
2 1893 - 1,036 11.156 - 1.333 1.037 - 1.282
3 .037 - 1.306 "1.334 - 1.454 1.283 - 1.432 -
4 .307 - 1.412 1.455 - 1.694 " 1.433 - 1.622
5 413 - 1.629 1.695 - 1.931 1.623 - 1.774
6 .630 — 1.758 . 1.932 - 2.124 " 1.775 - 2.044
7 .759 - 1.861 2. 125 - 2.371 2.045 - 2.325
|
- ) ~
8 .862 - 2.284 12.372 - 2.758 . 2.326 - 2.742
9 :285 - 3.050 2.759 - 3.342 2.743 - 3.298
10 .051.& over $3.343 & over ' // 3.299 & over
A\
Mean 1.75 2.20 ) 2.04
Standard - o —
Deviation .75 1.09 1.00 |
. \\
c’
8

AN
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initial’ effort may promote the sharing of lqeh dat;,by other reqeardhera.

[3

+

‘4
) .

Additional Findiwhs
o

'

N « .m
‘The question sometimes arisea concerning the exia gf thera—
Peutic strategies that will\facilitate rapid change. It will“be
.;ecalle( that the first two. ter times in this study were only one’ . Y

week apart., During that week the primary emphasis in a11 tre&ment "" i

R

conditions was on awareness. 'In. some groups there was’ a systemtic

approach to training awareness via EMG biofeedback training and/or P v

©

-cognitive moﬂitoring training. Is another group the appreach was less Fy

structured. ,In order to determi'ne the differential effeets thes‘e o v i 3,}\

group means are presented in Table 24 and the summary of analysis' L "
o .. I

.of variance 1is given in Appendix N. Significant reductions in IPAT
scores were observed in groups 2. and 3, Sch(1, 155) >3.91, p_< 0‘5 .‘:
" and group 1 Sch 1, 155) >3.52, P_*< 06. This result wou‘ld suggest ‘

that a systematic approach «tQ awareness of anxiety is more effective .
. , “ l. VL
in producing rapid anxiety decrements than- discussion oriented

SR .
. . S [
. ~. - T .

approaches. . ' s o R
g . ‘ ) ~ L ) V ‘G‘ : Q’ )
R ) o R ‘ Simar . . B ) * . : o . .;‘
- = ‘ ‘ - Do L i
R \‘\‘\—l\“ i . . . .
. The data and relevantthions have been preser}ed/above. . In ST
general anxiety treatment programs incorporating EMG feedback were -
a Lo

found to be more effectiVe than programs not having EMG biofeedback
L3

- roc?edurea with EMG biofeed- o /

‘as a c0mponent. In\ fact combinin_g_,t

back training was seen to’ h!ve a deleteri us effect’ in some cases. ,

\‘-, \
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Table"24b

Mean IPAT Scores During Awareness S I |
‘ Stage of Treatment f o '

.

o K)é - - Test Tihe ; B 5 |

i . h . e
ST

Lo

o 40.38- & 38.13

o398 = :36.66
Coas.s ‘iz};so

36:63 . 35.63

b3t s
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Differential treatment effects’were observed for certain demo-
. ,/ . .
) > -
graphic varlables. Age was found to be ‘a factor 1nfluencing both

/

'trEatnentboutCOme; and degree of skill acquisition in- EMG biofeedback

training.‘ Sex was‘also~found to have differential effects‘ males

s v

'demonstrated lower anx1ety levels and lower muscle tension than did
. . ’:(_ : :
females.; v S A

It should be noted that the conservatlve nature of the Scheffe

.
i

o procedure might tend to 1ncrease type I1 error. However, it could

’,‘ i
7

also be argued that u51ng a-: conservative test 1ncreases confidence 1n.

\,."

the reSUlts. significant dlfferences resulting from a stringent
test would be shown to have an even smaller probabllity of occurring
by chance if a. less conservative procedure had been employed

Some discu581on of these results and the 1mplications arising‘

-

from thls study w1ll be discussed in Chapter V ; Additionally,_some\\_i”ﬂ

direCtions for’ futurE’researdh 1n thls area will be offered

Iz A . : . Eve
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| CHAPTER V' =~ ‘ g R

DISCUSSION AND IMPLICATIONS

Summary of Results

It would appear that -EMG feedback focusing on awareness and

control of muscle - ten51on is more effective in produc1ng anxiety  »

vdecreases than some traditional procedures Combining traditional o
anx1ety treatment procedures with EMG blofeedback is unlikely to
enhance’ the anx1ety decrements obta%ned by using EMG biofeedback ,f.: I

: alone. Using EMG biofeedback‘toﬁdevelopsincreased awareness Tof

".ii,changes¢infmusclebtenSiQn 1eve15~and‘to'cultiyate a‘skill in‘willfully

R vinitial work of Hiebert (1976) in cognitlve monitoring training was:

i'relaxing-muscle tension appears to be»sufficient to'produce’Significantg
anx1ety decreases w1thout the use of adJunctive procedures Most
N subJects in this study were able to apply these skllls to spec1fic -

environmental stressors without a Speclfic program aimed at sub—'

',’stituting relaxation habits for anxiety habits ' In this study, the

N N R eIt

; 1nclusion of a speclfic hablt substitution program (desen31tization)

;v'in thggtherapeutic format did not have a facilitative effect ‘The FE

ﬁrepllcated with similar results Discussing basic life issues that

are part of a person s anxiety experience was accompanied by anxiety o
: reduction on some dependent measures.« This alludes “to the role of
1life - style change in long: term anxiety reduction These_issueS’are ' ST

b

‘discussedvin,more detail below.;




S ‘Clinical Significance

i

In research of this nature concern often arises over the possible

'distinction between statistically 31gnificant results and clinically

significant results. Basically the question is, "Regardless of ‘the :

" statlstical results, how much did people change during treatment””‘

Some representative examples are glven below to 1llustrate the type of

clinical changes that were observed ' ‘4 L id-
Generally Speaking, the most dramatic\changes were observed in-

l .x‘

group four One female subject J) decided ‘to confront her supﬁrvisor-'

and change JObS both of which she had contemplated for years . A

:marked change in J's. appearance was also observed specifically her.

& -

" face took on ‘a more youthful appearance The change was. ‘so marked
ithat the relief research assistant (who had been preSent‘on day one d-‘
.but who had not. met with the group again until day six) failed to
» recognlze J on the final day of treatment f A substantial reduction

in fldget behav1or was observed in another male subject This subJect h

also demonstrated a- large reduction in muscle tension during the ‘
course of treatment Another male subJect (A) was certain that no
change in his anxiety c0uld be accomplished in only three weeks. By

the third week he revised hls statement to say ‘that the change

certainly would not be maintained _ In the follow—up contact 'A
' expressed surprise and pleasure that the anxiety relief had been R

" maintained Two subjects in a later cohert were friends of A and had

v

1hvolunteered primarily because of A s recommendation.

. 98




e

B toleran
‘ pressure at work -and recommended our study to - thr'

"'is not to say that all subJects experienced profound anx1ety relief.

"was not working at’ all Upon closer questioning B stated that she
v~didn t really want to be relaxed arobnd snakes ,she onlw volunteered '
JOREAR - & take part in- the study because her husband wanted her to. A, salesﬁ’

{ffmanbin group one was convinced that his fear- of addressing groups of

- three weeks. He reported no therapeutic benefit from treatmen-'

:above examples are typical representations of people reporting no

'»v‘therapeutic benefit in this study

‘programs

SUDS leVels resulted in her staying more relaxed, even in situations'

that she usually found quite upsetting Annolder female subject'in
. i : RO o

p one reported being kes sirritable with her husband——more' _
and feeling 1ess hassled Am 1e subject in gro p one

. |
reported t e disappearance of a tension eadache during the fourth

'itraining session. A male subJect in grOup WO reported feeling less

\

of his neighbors

\

‘ Generally speaking, the self—reports of subjects\empha51zed an.

'increased sense of well being and control over their anxiety ' This -

[ v ,
A snake phobic SUbJect B, in group three reported that desensitization

people was. too severe and too long—standlng to be alter much in- T

To summarize, there was generally speaking, not only a statis- f

_ ‘tically significant effect but substantial clinical change as well

The number of subjects recommending friends and relatives to the

study can be taken as an indication of the perceived effectiveness of o

«

the treatment procedures The practice of recommending friends was
::observed in all treatment conditions which further attests to the per-

':ceived equivalence of the therapeut\\\effectiveness of all treatment

LR

ook
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Limitatiqns’andrPosSible'Squtions,'
: “”;" f§j7 ?fgff " ‘ |
In most research studies certain problEms arise that place

limitations on the conclusions drawn Some of the most prominent

N : . 4 L o "','--;‘

'”; concerns are discussed below and alternative procedures are suggested

:fwhere appropriate.;h- I T IR Ll

'{Generalizability'
In ‘any study investigating the effectiveness of clinical treatment SO

procedures, the extent to which the research conclusions can be ‘ixo

v
A

:"\generalized to a clinical setting is. an important consideration. The

t.broad crbss section of subJects, the wide range of ages, the type of'

| s

pﬁf-furniture and physical arrangemeats in the lab all enhance the ",;Fi?Vz
4 \, g .

'appropriateness of generalizing therresults to al clinical contextz

. L f"‘““f; : R

.However, some limitations do’ exist.w SubJects Were randomly assigned‘

. fu, .
‘to treatment groups, a- condition that almost never exists in a
: i . ‘

';clinical setting.; Randem group assignment resulted in some subjects{

receiving a treatment{that was not maximally appropriate; e. g., “some ;
. subects experiencing diffuse anxiety were assigned to desensitization
EgCOnditions and experienced diificulty identifying a theme for hier—..(“rtﬁlu

I

archy construction

This difficulty could be anoided'bywesenblishing definite criteria o

K . ‘-p.. .

wfor matching client problems to therapeutic treatment procedure. Anﬁrx

S 4,—‘ B \. - : . s 4y
independent therapist could assign subjects to treatment groups on -
-_the basis of these criteria and a detailedhistoryconducted at a’
pretreatment assessment session.“ Such procedures have begun to be

N

:used in research of this nature (Hardt Note 4) 'i' ’_‘f_ g

o \“g’ :
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‘In this study: muscle relaxation~wasiusedltoLinh‘bit_anianxions’"‘H” B

ftresponse.g A problem'arises}wﬁgn'oﬁe}onsidgfsithatiﬁa3y”peop1gfdo;7r

A

'Sreact to anxiety inducing stimuli with muscle tension ﬁnCreaSesg

w.vPOt:her common parameters of physiological reactivity‘in_
17periphera1 vasoconstriction, heartrate and respiration _ncreases
pand changes in GSR It is reasonable to deduce that a pe son who ”fi“

'7Qreacts to environmental stressors with peripheral vasoco‘striction

: fmay not experience much anxiety—inhibitory effect from muscle tension

"iittraining Recently some therapists (cf Budzynski Note 1) have used
o _;a stress pnofile to determine a person s pattern of physiological

'sreactivity This is accomplished by monitoring several different : “.i;,v

dphysiological parameters while the person experiences a variety of
7'standard stressors.‘ Biofeedback training usually follows utilizing»_
tjthe person‘s most reactive physiological parameter.i Thus a person

"'*f”who reacts‘with muscle tension increases will commence an EMG bio—'_;

“' o

feedback program, while a person who responds with peripheral vaso—i'”

:vconstriction will embark on a hand temperature biofeedback program.
In this. way a person 1earns to self—regulate his own idiosyncratic‘ :
physiological anxiety response To this writer, the procedurev

‘.

ﬁoutlined above has more logical appeal than training muscle relaxation !

and assuming that it will have ‘an anxiety—inhibitory effect for all
'*people : L . .

Care was taken to enSure that the treatment procedures used in
tthis study closely approximated those used by practicing clinicians._,.'

_ ,The physical setting and the broad sample used in this study enhance,
’the extent to which the results of this study are useful to clinicians,‘

B T
AY .




) have affected treatmént outcome. Prd%ably the most salient area for

"iA possible reason for this larger time requirement may have been that '

‘electrodes and the recording of data.

[

"However, the above concerns should be kept in mind when applying the ‘

: [
results of this reSearch to clinical situations

[ . 3 i

:7Pr06edural‘Concerns e

LT

The content and step-by-step procedure for each treatment program

~

’rwere carefullyplanned and tested in pilot work In’spite of these

fprecaufions some procedural difficulties were enCOuntered which may

e

i |

-3concern lies with the amount of material covered during the Course of

o

l L o :
»treatment. The. pace of the sessions was’ not rushed but each minute

was necessaryﬂin>order»to~cover,the agenda for that session. _The o

therapists assisting in the completion of treatment for persons on‘f

'the waiting list at the end of the program reported difficulty 1n‘

o

remaining within the time lines that existed in the study Typically

"the se551ons 1asted 10 to 15 minutes longer with these therapists

\~‘ Df

G

"the other two’ therapisﬁs\had less experience with biofeedback than the
j:author however, it is also possible that too much information was
‘fpacked into ‘some sessions._ Certainly longer sessions would have been

i;necessary without a research assistant to help in the application of o

¥

\./

The design of this study stipulated equal numbers of sessions

.‘hfor all 5ubjects in all treatment programs This wasknecessary in"

5 R E R L
order to control for therapist interaction time. However, controlling

fforntherapist interaction timeicreated other“problems.::Some subjects
-did not learn control over muscle tension within the six treatment

E sesSions. Some desensitization subjects did not finish their A

s 102
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"to a criterion of 2.0 Uy or a 50/ reduction in baseline frontal muscle

,session _were not allowed to commence treatment in the second or sub—

103

‘hierarchies by the sixth session Subjects not completing hierarchies

were given the opportunity to receive extra sessions in order to

‘finish however, all subjects were posttested ‘during session six

'regardless of whether or- not they had demonstrated control of EMG

or completed their hierarchies. ' ‘ . \ ' L
0 ‘ ) L&)

In he future, it might be appropriate to follow some criterion
oriented guidelines cast within certain maximum theﬂgéist interaction

time constraints For example EMG biofeedback subjects could train

’ -

-

tension or 10 training sessions, whichever .occurred first Desensi—
‘tization subjects could complete their hierarchies or receive five -
"desensitization sessions whichever occurred first Subjects would be

'posttested upon the attainment of the criterion, rather than at a

#7

set time interval This procedure would more closely follow a

cP&nical practice than predetermining the number of treatment sessions :

for all subjects.

L

. Another procedural problem was encountered by subjects not keeping

their initial appointment ggIn all cases, subjects who missed the first

sequent sessions - and the: treatment group continued with fewer than

four subjects This could have been ‘avoided by having all subjects
complete a pretest and history taking oné week prior to treatment ;

onset. An adequate supply of subjects would then be the only

'condition necessary to reduce "no shows" to. minimal proportions If /)

the volunteer rate experienced in this study is typical, the adeguate‘

- supply of subjects would not be a matter for concern

|
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In spite of the above procedural difficulties,. it was possible‘ -

to maintain a high degree of similarity in content, sequence, and rate.

of presentation across cohorts and across groups sharing common

‘treatment procedures In fact the research assistants expressed \.
:urprise at how closely ‘the agendas were~followed de how consistently

‘the .treatment programs were conducted across cohorts.

A vt-remains somewhat surprisingﬁ -Basically, EMG augmented
\desensitization was more . effective than traditional desensitizatlon,
but not any more effective than EMG biofeedback alone. The- combination‘
of EMG biofeedback and systematic desenS1tization in this study is

¥

-
really best viewed as EMG augmented desensitiaation rather than a

Y

s L

‘bcombination of tWtf\agﬁtmeﬁt programs. Therefore the question still

remains as to whether or not adding desensitization to a biofeedback

!

A‘program enhances the treatment effect, i. e., given that subjects

-

.learn to willfully control muscle tension levels and are instructed

-

in procedures for'transferring-that,skill outside the laboratory
setting:and.applying;th6i55;11vtQLQertain idiosyncratic stresses,

can theSe subjects“bring that skill to bear on specific anxiety

_Uhabits'themselves; or,isnit'more-efficacious to use a systematic

babit‘substitption program to accomplish this’effect? This remains

-

an important_clinical question to be addressed. : .-
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L)

Y Future Directions

1978) suggests that the final stages in the validation of

Mil1
clinical brocedurés include ‘controlled comparisons with the best
availableHAther treatment techniques, and broad clipicﬁlftrials with

\ v :
large samplég under the conditions to be expected in general use.

Bronfenbrennér (1976) and Goldman (1976) both advocate the ultimate
. : \ : .

|

testing of @linigal procedures upder conditions that closely approxi-
mate clinical sgttings. With these éonsiderations~in miﬂd;’it WOuiﬁ

Ee poséibie to dévise'a sequel to tﬁe stuay presentéd'in this thesis .. -
that‘ﬁould follow these gineral ggidglines and inébrprOate some df

the suggestions made in the earlier part of this chapter. Such a étﬁdy
might commence by‘cdnduéting an individual‘histor& and a stress profile

on all subjects. This could be followed by the administration of \
. ) . [ ]

pretests and a short tapeslide sequence’explaining the nature of

anxiety, and the role of biofeedback in anxiety ffeatment. Sﬁbjecté

would then be.assigned to treatment group by the intake assistant on

. the basis of pre-es;ablished clinical criteria. This intake procedure

would occur approximately one week before treatment commenced to allow

~

scheduling of>treatment groups. The group fofmat worked- well in .the

present study and ¥ould be retained in thg.sequél.as a means of .
attaining a larger sample. -
In order to investigate the apprepriateness of biofeedback .
: ‘ . reed -

training in ;he_physioiogica‘ y deviant modality a screening procedure )

"like the one mentioned above would ,permit the investigation of

‘several client-treatment variaﬁ}es. It would be possible to address
N . - \ B ! . ‘

the appropriateness of utiliziné\bioféedback training based on the

A
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stress profile by having half of the subjects "train on thel} most

physiologically reactive modality while the other half experienced

‘an EMG.training program.' All subjects would train to pre-established

eriteria similar to thosé mentioned earlier in this chapter. Subjects

- who could identify an anxiety focus (as opposed to a pervasive

feeling of anxiety) would be,assigned to.phobic condition. Subiects
experiencing moreudefuse anxiety would.be_assignedkto a nonphobic
condition. cHalf of the phobic subjects would‘receive systematic
desensitization after training criterion,levels had been met, the other
half wﬁuld enter a follow—up condition. Upon concluding treatment
subjects would be randomly asgigned to one of three follow—up

conditions. Subjects of follow-up in condition 1 would complete

follow-up assessment one month, three months and eight months after

treatment. In'follow#up condition 2,‘subjects:would_complete follow-

up. assessment three months and eight moriths after treatment Subjects

3

in. follow-up condition 3 would complete follow—up assessment eight

"months after treatment. VFigure 7 giwes a graphic representation of

this prdcedure. ‘ o - w ' T

~

. Such a design would compensate for many "of the limitations of

K

;the presentjstudy. The group assignment procedures would increase the

chances of_appropriate'treatment while maintaining minimal therapist

" bias 1in group composition The establishment of training criteria

would permit more valid. conclusions to be drawn qﬂhcerning treatment

efficacy. The manner in which desensitization is introduced in this

~design would permit statements to’ be made concerning the efficacy of

using biofeedback and desensitization in tandem, as well as

L . o
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“ \

i ' [ v

-

.investigating ths efficacy of using desensitization with nonmuscle-
tension biofeedback modes .. Tbe foilew-up procedures”wonid;ahed‘light
on the. effectiveness of differing follow~up sc iules.r

\This type of study would no doubt enhance the srrangth of the
conclusions that could be drawn concerningathe efficacy‘of biofeedback
training and alqprnat1Ve anxiety treatment procedures. Itrquld be
possible to conduct the study, or portions of the study in a variety

of clinical settings,'using a variety‘of therapists. Such a practice
) . * %

[

would also add strength‘to the results. Such an undertaking would be’
.expensive in terms of equipment costs; client hours and therapist time.
Furthermote, the cooperation necessary for such'an undertaking might
.be'difficult to.obtain. ‘Hoveven, research invthése or similar f L

directions_woﬁld,undouthdly enhance the knowledge pool in the

clinmical-applications of biofeelBlback training.



T R :
; TR 0 e o i

. . . . . . ) v

ATl B
- ] N
S . )
, © . ;
E -
oo ® B
el
R - ) 1 .
| -
. C r“
¥ ,
AR
. =
: . o)
, . . .
o
R 1]
| , o
~ ) ¢
. B
. m *
. g . )

(,

109




e

;‘ oo

A o
T

-REFERENCE NOTES '

. BUd%ynski' T. H. Anx1etg and psychologlcal stress ‘A biofeedback
_approach. Paper -presented to'.the Training Workshop for Pro-
fessionals sponsored by The Biofeedback Society of America,

Sturbridge Village, Massachusetts, October, 1976. T ' FIR

Budzynski, T H.1 Personal communication, 0ctober 2 1976,

Coursey, R D. & Chao, . Differentlal effectlveness of

relaxation techniques in a post- training non-feedback- session.
‘Paper presented at the eight annual meeting of the Blofeedback v
Society of America Orlando March, 1977.

e

Hardt, J.‘V.v Personal communication, March 1978

o




R

?

‘ REFERENCES

‘111

:."'-‘.‘




112

RemRECES

Alexander A. B. An experimental test of assumptions relating to
' the use of elegtromyographic biofeedback as a general relaxation ,
technique., Psychophy51ology, 1975 12 1656~ 662 : o R
~ Basmajian, J. V. Facts vs. myths in EMG blofeedback -Biofeedbadkiand‘
Self—Regulatzon, 1976, 1, 369 371 : R

P

O

Benjamlns J." The effectlveness of. alpha feedback tralning and muscle
relaxation procedures in systematic desen51tlzat10n Biofeedback
and Self—Regulation, 1976 1, 352 (Abstract) R i
Blanchard E. B. & Young, L D. Clinical applications of blofeedback :
’ training: A review of ev1dence Archives of General: Psychratﬁg EETI
1974 30, 573 589. ' ‘ ' L - R

-Bronfenbrenner, U. The experimental ecology of educatlon -~ Educational
‘ Researcher 1976 5, 5~ 15, : o

Brown,'B" New mind, new body——blofeedback New‘direotions for'thécl
mind.  New York Harper & Row, 1974. PR S '

;Buck‘ R’ Human motlvatlon and emotion 'Neerork: ’Wiley,'l976

Budzynskl, T H Biofeedback procedures in. the cllnic In L Blrk
' (Ed ), Behav1oral Med1c1ne New York: - Grune & Stratton 1973 :

Budzynski T. H. & Stoyva, J. An instrument for’produc1ng'deep T
: muscle relaxation by means of analog information feedback.
Journal of Applled Behav1or Therapy, 1969, 2, 231 237

Budzynski T “H. & Stoyva,'J. Biofeedback techniques An- behavior Sy
therapy. . In.D. Shapiro, X. T. “Barber, L. V. DiCara, J. Kamiya,
"N. E. Miller, Y. 'J. Stoyva (Eds.), Blofeedback and self—control
'1972. Chicago: Aldine, 1973.

‘Budzynski, T..H. Stoyva J. & Adler C.<'Feedback—induced muscle
relaxation: Application to tension headache, Journal of o
Behav10r Therapy and Experlmental Psychlatry, 1970 1, 2054211,

" Budzynski, T. H., Stoyva, J., Adler, C. S. & Mulloney, D. J. EMG bio-
feedback ‘and. tension headache' A controlled outcome study. ‘
Psycyosomatlc Medicine, 1973 35, 484-496. S :

Cattell, R. B. ,Self—AnalysiS'Form.)’Champaign: IPAT, 1957.
Cattell, R. 'B..'Conment on Drs Lazarus and Averill s paper. Inlw

C. D. Spielberger (Ed.), Anx1ety . Current . trends in theory and
research (yol 2). New York: Academic, 1972 :



113

a

Cattell R. B. & Scheier, I. H. Handbook for the IPAT anxzety scale ;
' questlonnaire (self—ana1y51s fbrm) Champaign, Ill . IPAT; .
1963 ' U o v ‘ _ '_#,,/«~”’7'
: Cohen, J. The IPAT anxiety Scale.' In O Buros (Ed ), The sixth
-mental. measurements gearbook Highland Park'~ Gryphon Press,
1965 : . '
B _ , ‘ - : - o i, , .
*-Connor,, w H. Effects of brief relaxation training on automatic
response .to anxiety-evoking stimuli. Psychophy51ology, 1974 ll
: 591 599 ‘ i : “
'Eicoursey, R., Frankel B. '&4Caarder, K. EMG blofeedback and autogenic o
' training as relaxation techniques for chronic sleep—onset T
insomnia. Biofeedback and Self-Regulatlon, 1976 1, 353
(abstrhdt) : . .
“Craighead W. E., Kazdin, A. E. & Mahoney, M. J. Behavicr modifica- .
e tion: Pr1nc1ples, issues and appllcations . Boston: HOughton5-
'l{. Mifflin, 1976 : : Y o o ‘ BRI
: D'Augelli; A R Changes inwself reported anxiety during a small
. ‘group experience. Jourmal of’ Counsellng Psychologg, 1974 21,
202 205. \', e ; . .

‘(1Dav1son, G. G. & Wilson G. T Process of fear reductlon in
systematic‘desen51tizat10n Cognitive ‘and - soc1a1 re1nforcement
ffactors'in'humans Behav1or Therapg, 1973 4., R SRR I

DiCara, L{f Introductlon. ‘In L. D1Cara, T X Barber, J Kamiya,
N. E. Miller, D. Shapiro and J. Stoyva (Eds. ), Blofeedback and
self—control 1974. Chicago Aldlne, 1975 S

"’Ellis, A;. Reason and emotlon in psychotherapg New York 'Lyle:“
B Stuart 1962 . P
_tEllis, A. Rational emotive therapy. In R. Cor51n1 (Ed )5 Current

‘ psychotheraples Itasca Peacock 1973

; Emery, J. R.,& Krumboltz, J D. Standard vs. individual hierarchies ‘
~in desen81tization to reduce test anxiety Journal. of Counseling
Psychologg, 1967 14, 204 209. Tt o

Eysenck H. J Classification and the problem of diagnosis IncH;.J,_
Eysenck: (Ed D Handbook of abnormal psychologg New York: Basic
Books, 1961‘ o el

»Eysenck H. J. The blologlcal baSlS of personallty. Springfieid: o
Charles C Thomas, 1967. B . . e S

,Eysenck H J Psychoiogical aspects of anxiety ’ In M. H. Lader (Ed )
stgdles in anXJetg Ashford Kent: Headly Bros., 1969.

o AN




. -

‘Freedman, R.. & Papadorf J D., Qgsii:dback and Progressive relaxation, }.”.

“y

- Gershman, L. & Clauser, R A. Treatlng insomnia w1th relaxation and
' desensitization dAn a- group setting by an automated approach
Journal of BehaVJOr Therapy and Experlmental Psychlatry, 1974 5

e

Fltzsimmons,lC W. Self—desen51t1zatlon. ‘An audio tape d

by Psi Can Consulting Ltd., Edmonton, 1977

Fischer, W, F Theorhes of anx1ety New York Harper & Row, 1970

Fsanks,sc M & Wilson, G..T. Flooding, modellng and behav1or;‘

rehearsal. In C. M. Franks & G. T. Wilson ‘(Ed
‘Teview of behav;or therapy Theory and practz
Brunner Mazel 1974 Lo

treatment of sleep—onset insomgia: A controlled all-night T
1nvestigation ‘ Blofeedback and elﬁ—regulat;onq)1976 L, 253+27l;‘

Gallon R. & Padnes, S. C. EMG blofeedback and the
Blofeedback and Self-requlatlon, 1976 l :325.
Germana,l Electromyography Human and general

(Part C) New York: A\Academlc, 1974

31 35

'Gray,,J A ’ The psychology of fear and stress . Ne

'”,Creen, E E. Green A M & Walters,.E D Self—regulation of =
‘internal states.w In J. Rose (Ed.), Progress in cybernetlcs o

‘Grim, P, Anxiety change produced by self induced muscle tension ‘and
by relaxation with respiration feedback Behavlor Thérapy,‘l971

Goldman L A revolution ‘in counselﬁng research

vGrossberg, J. M & Wilson, H K Physiological changes accompanying
tions. - Journal of

Guilford, J. P. The IPAT anxiety scale. In 0. Buros (Ed-. ), The fifth -
Gryphon Press, ' o

Hlll 1971 Tk
(Vol ,3) New York: - Gordon & Breach 1969.

2, ll l7

Counsellng Psychology, 1976, 2 543—552

the visualization ‘of fearful and neutral situa
Personallty and Soc1al Psychology, 1968, 10 1

mental measurements yearbook Highland Park

Hayns, S. N:, Moseley, 0: & McGowan, W T. Relaxat
‘biofeedback in the reduction of frontalis musc
' Psychopbys;ology, 1975, 12 547—552

s.), Annual

MGX-IESPOHSE

(Abstract)

In R. F Thompson
and M. 'M. ‘Patterson: (Eds. ), Bloelectrlc recordlng technlques "

y“Yorkil

' JOurnalHOf

24~ -133..

ion training and

le ten31on.

y .

hh
e
“

13t§ibnted“

0

ce. 1974 New York

McGraw-

PRV

o114




IVQ§»

v‘:g y psychotherapies.' Itasca Pea ock 1973 ,

,\“4 and Cllnlcal Psychology, 1973 40, 108,;14*‘ T

= kazdin A E. & Wilcoxon, L A.. Systematic desenS1tization .and

s Kendall P. C., Finch, A. J. Jr., Auerbach, 5. 1. ; Hooke J F. &

: Lazarus, R S A cognitively oriented psychologist looks at biofeed-.f

Herzfeld G M. & Taub E Effect of suggestion on’ feedback—aided

' A self-regulation of hand temperature.’ Bzofeedback and Self- o

. regulation, 1976 1y 315 (abstract) RS
v . . ‘ 'v ) : R ..
Hiebert, B A, The psychotherapeutic value of subjectlve upits of" :
disturbanc%. Unpublished Master s thesis University of Alberta,v

1976

Holland G A.- Transactional analy is ‘In. R Corsini (Ed ) Current

o

B KRN N
Hyman E T & Gale, E. N. Galvanic skin response and reported
anxiety during systematic desen51tization _ Journal of: Con8ult1ng

Karlins, M. & Andrews,.L M : Biofeedback ,Turning on’the power,of = | -
the mind. New York Warner 1972 ST -

nonspec1f1c treatment effect A methodologlcal evaluation

Psgchologlcal Bulletin, 1976 83 729 758 R : :“" v"u‘v__.,'

Mikulka P.Js The ‘State-Trait Anxiety Inventory A systematic
evaluation.- Journal of. Consulting and Clinlcal Psychology,,1976
44, 406 412 R S : ‘f ‘ )
. . o /‘ o - '\ . ST,
Klmmil H. D ' Conditioned fear and anxiety.» In C. D Spielberger & _
]I G, Sarason (Eds ), Stress and anxzety New York Wiley, 1975

. )‘ i

'iLader, M." The nature of - clinical anxiety in modern society In ' .
LoD Spielberger and I. -Gy Sarason (Eds ), Stress and amxlety I

New York: Wiley, 1975 RN cCh L

Lader, M H & Mathews, A M phvsiological model of phobic Co
anxiety and deSensitizatiOn. In T. X. Barber, L. V. DiCara,
J. Kamiya,vN E. Miller, D. Shapiro .and J. Stoyva (Eds. Yy
Biofeedback and self—control. Chicago Aldine, 1970 :

. ~ .
Lang, P, J s Melamed B. C & Hart J CA psychophysiological analysis L
-of ear modification .using an: automated desensitization procedure

Journal of Abnormal Psychology, 1976 76 220-234

c N

' Lazarus, R S Cognitive and coping processes in emotion lnf .
BWﬂmr@dLCwmmmvmwofMMnmmem Nwduh

Academic, 1974

/

~‘back. . _The Amerlcan Psycbologist 1975 30 553—561. ;

~

_ Lazarus, R.:S, & Averill J. R. Emotion and cognition. With special

-reference to anxiety In C. D‘ Spielberger (Ed: ), Anxzety
" Current ‘trends: in theory and research (Vol 2) . New" York:

_ Academic, 1972

T /

P




&

116

1Leaf W B. & Gaarder, K. R; A simplified electromyographic feedback

apparatus for: rélaxation training. = Journal of Behavior Therapy ‘
and Experlmental Psycblatry, 1971 2 39 43.

K _Leavitt, E. E. The psgchology of anxzety. vIndianapolisf Bobb—

Merrill 1967
Sy _ . R
Lundin R.. W. Personality A7behavioral,analysis. -London?
’ Macmillan 1969 : e A@ :

Luthe, W.. Autogenic therapy., Excerpts on applications to cardio—
- vascular disorders and hypercholesteremia. In J. Stoyva,. o
- T. X. Barber L. C. DiCara, J. Kamiva, N. E. Miller & D. . Shapiro

(Eds.), Blofeedback ‘and self*fontrol 1971, Chicago: Aldine,
1972 . ‘ : R S L o

Ty

‘fHalmos'R ‘B. on emotlons, needs, and our archalc braln New‘York{' '

Holt Rinehart & Winston 1975

o galmo, R.. B.~ Emotions and muSCle tens1on Psgchoiodg;Today, . o

3(10), 64 67, 83

n,Martuza, V R Validity of. the State—Train Anxiety Inventory in an

academic setting Psychological Reports, 1974, 35 363 366

\

”‘dMathews A M.. Psychophysiological approaches to the inyestlgation.

of desensitization and relaxation procedures Psycholqgical,
Bulletln, 1971 76 73 91, cl e .

o i

"'_Mayr b. S & Weber C. A Temperaﬁure feedback training for symptom

: ”reduction in primary and secondary-: Raynard 8 Disease
T Biofeedback and Self—regulation, 1971 1, 317 (abstract)

.Meador B.'D. & Rogers, C. R. Client centered theraoy.» In R.. Corsini‘

(Ed ), Current psychotheraples. Itasca: Peacock 1973

Meichenbaum, D. Cognitive modifications of test. agxioms college
* -gtudents., Journal of Consultlng and Cllnical ﬁ@@chology, 1972
39, 370-380.

rMeichenbaum, D. A self instructional approach to stress management

A pronosal for stress inoculation training.. In C D. Spielberger
& QQrason (Eds ) Stress and anx1e€g. New York: _ Wiley,

N

‘ognitive factors in biofeedback therapy Biofeedbackf
atlon, 1976 1, 201-216 _ L C

1’mise of: biofeedback——Don 't hold the PA h-yet.5
Today, 1975 9(2), 18—22 B . < ;: Ca

Y




v

‘Miller, N. E. Biofeedback and. visceral‘learning. Annual Review of

Psychology, 1978, 29, 373-404.

Miller, N. E. & Dworkin, B. Visceral learning. Recent difficulties
with curarized rats and significant problems for human research.
In L. DiCara, T. X. Barber, J. Kamiya, N. E. Miller, D. Shapiro
and: J..Stoyva (Eds Y, Blofeedback and self—control 1974. Chicago:
Aldlne, 1975. &4»_, ;

Mosak H. H. & Dreikurs, R. Adlerian psychotherApv In R. Corsini,
Current psychotheraples Itasca ‘Peacock, 1973. o

Paskew1tz, D. A. Biofeedback instrumentation Soldering closed the ‘
loop. The American Psqchologlst, 1975, 30, 371~ 378
) f

, Paul, G. L. Outcome of systematic desensitlzation. In C. M. Franks

(Ed.), Behavior therapy: Appralsal and staRus iNew York:
McGraw-Hill, vl969. 3 . S

!

' Perls,‘F;:S.‘ Gestalt therapy verbatlm. Moab, Utah: kReal'People

Press, 1969

-.Ramsay, R. W Research on anxiety andvphoblc-reactions. In c. D.

Spielberger & I. G. Sarason (Eds ), Stress and anxiety. - New York:
- Wiley, 1975. :

Raskin, ] Johnson, G. & Rondestvedt, J W. Chronic;anxiety treated
by feedback—induced muscle relaxatiOn A pilot study.~ Archives
©of General Psychlatry, l973 28§ 263-266 s
/

Relnklng, R. H.. & Kohl, M L. Effects of various forms of relaxation
v training on physiological and self-report measures of relaxation.
-~ Journal of Consultlng and Cllnlcal Psgcholo y, 1975 43, 595-600.

Richafdson; F;,C. &-Suinn, R; M. ‘Effects_of two short—term/desensi—

~ tization methods in the treatment of test/anxiety. Journal of
'Counseliﬁg PsgChology,‘1974 21, 457-458; :

. E. Psychosomatic self-:
. Birk (Ed.), Biofeedback:
& Stratton, 1973.

Sargent, J.: D., Walters, ‘E.D. & Green,‘
" regulation of migraine headaches,
“ ‘Behavioral: med1c1ne New York: 'Gr

Schacter;vsr "The interaction of cogﬁitiv and physiOlogical deter-
minants of emotional state. In C. Spielberger (Ed. ), Anxlety ’
and behav1or. New York Academic .1966 '

Scheier, I.® H. Recent data on IPAT anxiety tests."Information
bulletin #13. Champaign IPAT, 967 '

Shaw, B. F. Comparison of cognitive/therapy and behavior therapy in
"~ the treatment of depression. Journal of COnsultlng and Cllnlcal
Psychology, 1977, 46 543-551 : :

- . ) . : ' . ' . ./

’
/




' - “Valins, S. The perception and iabeling‘of bodily changes as deter-

Sheridan, C. L. , Boehm, M. B., Ward,-L. B. & Justensen, D. R. 2
Autogenic—biofeedback, autogenic phrases, and biofeedback
compared. Biofeedback and Self-regulation, 1976, 1, 315.

" (Abstract)

Simkins, ‘L. The reliability of self- recorded behaviors. ' Behavior
Therapy, 1971 2, 83-87. ;

Smith, R. P. Frontalis muscle tension and personality. ' Psycho-
phy51ology, 1973, 10, 311- 312

Spanos, N. P. & Barber, T. X. Toward a convergence ‘in hypnoeis
research. The American Psychologlst 1974,-29, 500-511.

Spielbefger, C. D. The State-Trait Anxiety Inventory Palo Alto:
Consulting Psychologists, 1968.

Spielberger; C. D. Anxiety: State-trait process. In C. D.
Splelberger and I. G¢___;asﬁh (Eds ), Stress and anxiety.
New York: Wiley, 1975.

Spielberger, C. D}, Gorsuch, R. L. & Lushene,.R[ E. STAI Manual.
Palo Alto: Consulting Psychologists, 1970.

Stoyva, J. & Budzynski, T. H. Cultivated low aroysal: An antistress
- response. In L. V. DiCara, T. X. Barber, J. Kamiya, N. E. M111er
-and D. Shapiro (Eds. ), Biofeedback and self—control 1974.
Chicago: "Aldine, 1975. :

f‘Sullivan, E. A. :The future: Human ecology and education. Homewood:
-~ ETC, 1975. S
Townsend, R." E., House, J. F. & Addario, P. A .comparison of -
biofeedback-mediated relaxation and group therapy in the treat—"
; ment of chronic anxiety. American Journal of Psychiatry, 1975,
132 589- 601.

Valins, S. Cognitive effects of false heart-rate feedback. Journal
of Personality and Social Psychology, 1966, 4, 400-408.
. " - \.

minants of emotional behavior. In P. Black -(Ed. ), Phy51ologlca1.
correlates of emotion. New York., Academic, 1970 -

Walters, W F » McDonald, D. G. & Karesko, R. L. Psychophysiological
-responses during analogue systematic desensitization and non-
relaxation control procedures. Behavior Research and. Therapy,

- 1972, 10, 381-393. :

®

Weiner, B. An attributional interpretation ' of expectancy-value

theory. - In B. Weiner (Ed ) Cognltlve views of human motivation..

New York: Academic, 1974

118

N

+ e s




Weiss, T. VYeaning in biﬁfeédback training.
' Psychiatry, 1975, 132, 1220. '

« ' il
Whatmdre, G. B. & Kohli,:'D. R. The phg51opathology and treatment of
functional disorders. New York: Crune and Stratton, 1974,

Wilkins, W. Desensitization: Social and cognitive fac@&ts underlying

the effettiveness of Wolpe's procedure. . Psychologlcai Bulletin,
1971, 76, 311-317. . '

'Wilkinson, M. A critical view of the current use of electromyographic
‘biofeedback in general relaxation training. Canadian Counsellor,
1977, 11, 182-184,

Wiikinson,‘M. Relaxation training: EMG feedback with children.

Unpublished Doctoral dissertation, University of Alberta, 1976.

Winer, J. B. Statlstlcal principles in experlmental design (2nd ed.).
New York: McGraWAﬂill 1962

*****

Wolpe, J.. Psgchotherapy by reczprocal Jnhlbltlon. Stanford:
Stanford University Press, 1958. .

i 7 N —— e = el

Wolpe, J. The practice of behavior: therapy (lst ed.). New York:
Pergamon, 1969. . .

Wolpe, J. Emotional conditioniﬂg: A rejoinder to Davison and Valins.
Behavior Research and Therapy, 1970, 8, 103-104.

Wolpe, J. The practice of'behavior therapy (2nd ed.). New York:
Pergamon, 1973, : ' \

Wolpe, J. Theme and variations: AAbehavior‘therapy casebook.
New York: = Pergamon, 1976. B

Wolpe, J., Brady, J. P., Serber, M., Agras, W. S. & Liberman,rﬁ. P.
The clurrent status of systematic desensitization. .American
Journal of Psychiatry, 1973, 130, 961-965. ' ‘

119

Y




p




Y

APPENDIX A |
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SUMMARIES OF ANALYSES OF VARIANCE FOR THREE-WAY ANOVA'S
© FOR REPEATED MEASURES |
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&? . . .
) > ’ - . [ -
Summary of Analysis of Variante (STAI-S)

S ' ve -
i ot , Sum of Deg'i'ees of ‘Mean _ E
' Source . Squares Freedom Squares F P
Between Subjects ©37970.81 . 159
A 668.63- - 4 . 167.6 0.69 0.60
B 156.38 1 156.38  0.64  D0.42
AB ' 659.50 4 164.88 = 0.68+ 0.61
Subjects within . o . | N ’
groups ° . . "36486.31 - 150 . 243.24
C . . A\
. - o . \, \.\‘ ‘ b N T
Within Subjects 23886.69 320
c °  5058.88 2 2529.44  44.62  0.00
AC | 589.00 8 7362 1.3 0.24
“Bc 427.00 . 2 215.5q\ 3.77  0.024
ABC .. 805.88 8 - 100.73 1.78 .0.081
C x Subjects within | S ' i
groups : 17006.88 - 300 . ’ 56.69 »
v
- \
. [
- ,? )
‘g&\“""—“;’»“vt::w-mur) . ’
o I .



T

4.7 Source

, Summary of Analysis

Pt

of Variance (STAI-T) | .

-

_ Sum of
.~ Squares

"Dégrees:of Mean

'Freedom = Squares

Between Subjects 44095

B o 123

AR 01

Subjects within : . - °
groups S 40867

L4
06
.00

59 ,

I3

.69

159

R Yo P

10723,

o

150 272

4 253,

77"

42

45

1.37
2.65

0.93.

'0.25

.10

W45

52

| Within Subjects f‘fr 9476
¢ e 30,
ac L e
B¢ s

© . ABC. - 23,

C x Subjects within
’groups . ) . 5929

0
62

75

38

81

.38

320

2 1509.

300 19,

31

.84 -
.19

.98

76

000
.14
.63

.10
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Summary of Analyéisxof‘Variancé (IPAT)

: ‘ " Sum of  Degrees of Mean _ o _
Source : ~Squares  Freedom ‘Squares F P

 Between Subjects - ' -69570.31 159

3348.81 - 4 837.20  2.01  0.09

2818.06 1 | 2818.06  6.76  0.01
AB w8501 .4 212,53 0.517 0.73.

‘Subjects within L o
groups . 62553.31 150 .. 417.02°

-

‘Within Subjects - 13014.69 320

c S | 2448.56 2 1Y .28 39.61 0l00
AC B | 825.13 8 103.14 3.3 0.00

BC V_ - -58;94 o 2 ;.44,471 iféﬁ '“0,24'
aBC . Bo.4k 8 47.55 T1se 014

C x Subjects within

groups e 9272.50 1300 3091 J//:

“



Summary. of Analysis,of'Vériance-(EMG)a;_;hlﬂ

125 -

Source "

" Sum of
Squares -

: Degréesvof |

Freedom

Mean

Squares |

 Between Subjects
iy
. 5
1
AB

’Subjects.within '
groups o

326.25

14.38

.651°

11.17 ..

300.05

159

PRSI

3.1,

4

<13
.57

L2464

~ Within Subjects

i

A
BC

‘ABQ

i.C'§»Subjéqps within
groups: v

112.31

15.42

320

F— "
/.
i .

300. -

7.71

w71

.23

.65

L29

.00
B ) ]

W45

.02

T




APPENDIX B -

© . TWO-WAY ANALYSIS OF COVARIANCE
- . "EOR.-IPAT SCORES
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Summary of Analysis 6f_CoVarian¢é

Source -

ss - -4af = Ms. . °F

1307.02 - 4 . 326.75  ©4.04

381.16 1 38L.16 . 4.72
340,78 .4 8520 -1.05

1204241\ - 149 - 80.82 =

©-,004

.031

381
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. - FEEDBACK FORM
Rate eechjof:the{folloﬁing characteristics.of*thé'réeearch’directort' -

(Bryan) on a 5 point ‘scale from. 0 (not at.all) to 4 (very much so).’ ™
likableness
competence . :
“ability. to relate to people‘
knowledge- of the -area
. ability to explain concepts
. flexibility - e
i efficiency E : -
e .trustworthineSS L
consistency . BT SR
. credibility - 7 '

NNR RN RN NN
Wiy W W wWwwwww
O A N 3 S S SN
C

Ff4£'454ge_kyk-kibf+u '

" Ooocodocoop.

Raue each of the followlng statements about your treatment group

on a 5 point scale from O (not at all) ‘to 4 (very much so)
. . . o f

sessions were mean1ngfu1
sessions were relevant'
sessions were helpful =
the program was effective’

WwoWw
o g N

cooo
[
N RN

o

: . v : : ‘ £
- Do you feel less anxious now than you did when the program first -

/ Ve
Comtments: 2 ~{
r‘ﬁ/:" . K
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' ANALYSIS OF FEEDBACK FORM -
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*
\ .
!
- - Kruekal—Vlallis\Anilygis ‘of Variance’
B A\
: o \
- A—
Variable N . \\ Sums of Ranks
‘ - A ‘ "I'r%tment Oonditisn ) .
11 12 21 . 22 “31 32 41 ) 42
N , :
; - ) \: P . e
Therapist 1099.50 1099.50 1222,50 913.00 ° 862.00 1279.50 "1082.50 956.50
' L el S\ t
Treatment . . B R N e - o
group ~1164,.00 1111,50" 21146,50 1202\..00 993.00 913,00 = 1000.00. $85,00
N ] . . ’.\; . )
Analysis of Variande - .
~ ~ . . \\' .
"~ Variable opr T H oor}\ectec; H P
‘Therapist S 7.00 6.931 7.\00 .45
" Treatment’ : i ‘
‘ .group | 7.00 3.540 . \3.6 0. «80 -
o e
S
/ :
/ . \
; A
\
\
\
/ \v
\
\
\ e

o

o
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APPENDIX E
ANALYSIS OF VARIANCE AND COVARIANCE FOR -~ /

THREE DIFFERENT, THERAPIST GROUPS
(THERAPIST x TIME)
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Sﬁmmary of Analysis of Variance of STAI-S Scores

Source of

MS

Variation 'Ss DF F
Between Subjects 3736.75 31
'A' Main Effects 41.62 2 20.81  0.163  0.85
" Subjects within : -
groups ' " ° 3693.25 29 127.35
Within Subjects 1969.00 " 32 )
_'B' Main Effects - 574.89 1 574.89 14.027 0.00
'A*B' Interaction  45.04 2 22.52 0.559  '0.58
* 'B' x Subject o
within groups 1189.58 29 41.01
»
: M -
Y
s
o €
1§ /«K‘
/1&]‘
"r R \
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Summary of Analysis of Variance of STAI-T Scores

-within Groups - 468.88

/

-

w

Source of oo i o . .
Variation = .. 88 DF MS S P
Between Subjects | 5686.94 31 -
'A' Main Effects - 22.96 2 ©11.48 0.06 . 0.94
Subjects within o ” .
Groups 7 5666,81 29 195.41
Within Subjects 1464.00 = 32 |

‘ L U _ U
'B' Main Effects 451.32 1- 451.32 - 27.91 - 0.00

S S ’ , o :
'A*B' Interaction . 164.09 2 . 82.04 5.07 - 0.1 = -
"B" x Subject ' . :
29 . 16.17

[
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" R . ; et
. Summary of Analysis' of Variance of IPAT Scores
Source'.of ) i
Variation _ Sss  DF MS F p
.Between Subjects f-l-(_)237f.94 ,31
"' Main Effects ' . 125.67 2 62.84 0.180 0.84 -
Subjects.within o \ ’
Groups ~10139.44 29 349.64
Within Subjects -  1461.00 32
'B' Main Effects 231.52 1 231.52 7.852  0.01
'A*B' Interaction ©133.15 2 66.57  2.258  0.12
" 'B' ‘x Subject ‘ S N ' .
within Groups © 855.06 29 29.49 '
Y
\ ’
g
, .
- g

4
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f Summary of Analysis of Covariance for &L}
| ' '@Q**é".
! o Homogeneity of Regresgiﬁﬁ? ool
Source - DF SS

Diff. 2 47.164. 23.58

Error 26 ©1512.266 48.16

°

l 4
. - 8 : R
Analysis of Covariance L e .
Source - “DF -« . ss . - Adj.F

(W . - a . . oy &

Grp. : 2 . ;£36.69 g5

With . 26 . 55.69 o

'
* L} -
+ ‘. -
. s .
1 - 8
H £ °
c
- E (] o
v - g
: “
8” "
¢
.
L]
’
A . ~ R
- - ‘),
4 . . e °,
. ! . o
.
. .
&
\ ‘ ‘
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o
Summary of Analysis of Covariance for STAI-T Scores

o o »

»Homogeneityuqf Reéressioh

Source “DF  .ss . wMs . F _ “p

Diff. © % . 83.560  © 41.780 . 1.358  .275

Error 28 . 799.897 . . 30.765

‘Analysis’ of Covariance

Ad 2
. 5

Source o o DF " MS .

Grp. .2 . 156.560. . 4.962 . .0l4

‘with . .28 S ass2 G

“ . . . . . LT - . .. '. .
L . S
B - i

e ) RN R

Ly
RPN
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Summary of Analysis‘of Covariance for IPAT Scores

) Hdmoggneity of Regrgésibn

DF 8§ - M  F  p

Ciew

. 2 159.698 - 79.849  1.374 - .271

28 . 1510.098 58.115

.. Analysis of Covariance

.Source

k3

DF omMs T F P

Grp.

With

2  145.252° 2,434 106",

28 | 59.667
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" Cohort 1: iSTAIfSiScores',

‘Cell Means

L
(o-]

v .‘-'\, 2

2

~

LU D LWL NN
B RO BN B RO b NS R

4575 415
46,00 32025

35,75 . ... 41,25

43,25 . S . 33.50
139,75 , 40.50
47.75. 3 36.25
42,25 ©.35.75
32,25 = 33.00 -
44,50 ' 80.75
©41.50 . 39.25

,35
27.

37

30.
736\

35

75
50
.50

00

00 .
.00
33,
27.
- 40,
-39,

50
00:
50 -
00

" -

© Summary of Analysis of Variance -

Source

s$s - DF . Ms

. Between . Sydidi

'.Aﬁ '>

Subjects within
Groups '

- 3831.06 - 30

4997.25 39
. 657.38 4 164,34
297.69 1 297.69

21113 4 52,78

127.707

’ lﬂ29

2:33

0.41

0.30
0.14

0.80°

Within Subjects
C

AC

¢

BC.

ABC

'C«x: ubje ts
-within, Gro\ps

4275.38 80
1197.060 2
02.81 8 37.85
205.38 . é 'm;02.69

k2194 . 8

2148.19 60

598.53 .

52,74

35480

16.72

- 1.06

2,87

1.47

0.40

0.06

0.19
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Céhortvlz STAIfT.Scbres

CéllaMeéné

;i N R L L

>
td
"
N
w

46.75 40,50 39.50
44.25 0 41,75 ST 44,25
44.50 ~ - 47,50 ¢ - 45.00 -
47.50 40.75 : -38.50
-~ 48,00 . - 46,75 43.25 "
o +52.25 ©46.25° 0 41.50
T~ 47025 ' . 42.25 Lo 37.25 .
43,25 - 43.50 0390750
46,25 - 43075 0 0 T 46,50
41.75 o ALI5 4250

d

| VU R WWONN R
N T R

i

- Summary of Ana%;;is.éf Vatiance

— R : ——F— e : : : ——
Source . | . SS-‘ DF - - MS . F P

o

' Bet&een Subjecﬁs .f>‘6149.31' '39'
A-i e ,rv .’237.88’ |  41 . 59,47i 0;31"
°B ' » » ;A. | ' 32.66. 132,06 0.17.
CAB. . i . ’122;38 o4 130.59 "7‘0516

$bjects within B S R

S 2 DR =

Within Subjects ~  1862.69 80"

194.91  11.81

c . 389.813 -
AC L 211.56 26.45  1.60 0.14

BC - 1.81

ABC 269.00 . 3363 2.04  0.06

C x Subjeéts. o .
within Groups. ' 890.50 - 60 16.51’




Cohort 1: IPAT Scores

' Cell Means.

L
-

S

CUTU R B W W NN e
TN NN B N R R

'39.25
36.25
43.00

“42.00
45.00

48,25

37.'50

41.25

-39.00

36.50

36.25 .

- 37.25

41.00

41.25
41.00
~ 38.00
33.75

41.50
«38.50

35.00

33
=35,
39.
.34

36

35

- 35

75

.50 -
.25

32.
27
39.75 .
.50

.00

25
75
75

75
00

Summary. of

. 3 v r R M i
Arialysis ‘of Variance

" Source

S§ -

PR

MS

~ Between Subjects

a
B’
U AB

f Subjecﬁs within
" Groups"

 10031.19
376.13,

563

424,44

©9225.00°

4

4 ® 10611

--30

39

9403

5.63

307.50

.31

.02

35

.87
.89

.85

._ With1n Stbjégtsv
¥ . ——

| BC"
ABC

C vaubjectsb
within Groups

 2600.69 -

690. 44

1257.56
1.88

193.31 -

1457.50

- 60

80

345,22
 32.20
- 0.94

024,16

24.29

14,

21

33

.99

Qo4‘0'

.00
.25
.96

45
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Cohort

" Cell Means

1: ‘EMGLBaéeline

v

Levéls h

>
o

1

.02

-

GUEDEWWNN R
R R R N e R

R NP RNE R S

334
.809
.733
.800
919
.665
477
441
.436
442

i NN N R

.235

.128
.528 .

410
452
.718

497 \

317

.894

649

1.033

1.646
1.651 -
2.098

1.257

S 1.281

2.414
1.369 -
1.762 -

1.643

" Summary Qf.An%iysiS‘df Variance

Source .

SS

~DF

MS

Between Subigcts o

“; A

Y
Subj;cté‘witﬁin,
-~ Groups

14,

- 654

- 83,

474 -
.813

.570

550

541

39

30

< 0.570°

0.703

3.638

2,185

0.32

0626

 W;thin Sﬁﬁjécts
. c -

AC
o BC‘

ABC

C'x Subjecfé_w
within Groups .

15,

244
696
476
380

.288

404

80

q:}. 8 4 8

0.435

©0.190

0.161

05140

- 1.15

~ 0.004

0.005

0.265

0.344
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O _l : Cohort 2: ‘STAiés Séorgs‘*

N .

Cell Means

>
w
S
N
(OS]

46.00 - . 50.25 T 46.75
" 46.50 . 33.50 . 1 34.50
. 48,25 . 46,00 © 43,00

55.00 46.75 42,00

46.50° . 49.75 42,00

50.00 35025 36.25.

37.50 - 31.00 42,75

47.75 < 51.00 - 37.75

47.50 - v 40,50 1 40.00

40.00 - 35.75 o 39.75

U AP WONN R ]
TR RN NN

Summary of Analysis of Variance

o

Source . 8s . . DF M F. p

.1 33tweehkSﬁbjééts 15962.56 - 39
A 505.63 4 1.1 0.27 © 0.90

B o ~ 76.88 1 76.88 0.16  0.69

| AB 1220006 4 ¢ 307.27  0.65  0.63

. Subjects withim | |
- Groups 7 14151.00 30 471.70

| Within Subjects - 6606.69 80 ——
I 594.25' 2 w2a3 - s 0.01
AC - © 180.38 8 22.55 | 032 ., 0.96
B¢ 3150 2 15075 2.4 0.13
ac 109156 8 136.45  1.94  0.07

C x Subjecﬁs RRTIFTI » L e
within Groups .= " 4229.00 - 60 - - 70.48

)
g
LT temzza
N -
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Cohort 2: STAI-T Scorps '

 Cell Means
A B 1 | 2 A B
1 1 54.75 49.25 44,75
1 2 53.25 . 43.00 38.75 -
2 1 42.25 \ ©41.50 39.00
2 2 47.50 49.25 44,25
3 1 52,75 . 53,25 150.00
32 52.50 46.00 . 44,75
4 1 40,50 35,75 . 86.25
4 2 51.75 . 46.75 42.75
5 1 47.00 42.00 \ 137,50
5 2 38.25 . 39.25 \ - 37.25
J
"Summéry,of Analystis of Vafianée
1 X . li
Source T - 88 DEJ  MS- F ! P
. Between Subjects ‘ 11589.25  39 : ‘ \‘,
' o : Sl Ll
A : 1440.44 4 360.11 1.19 0.33
B 1009 1 10.19  0.03
AB. - 1089.38 . 4 ©272.340.90
‘Subjects within o :
Groups - 9049.25 300 - 301.64 -
. g B A . P
Within Subjects 2696.69 80
¢  852.44 2 42622 18.16
ac . 262,44 g 30.30 - 1.29
BC 615 2. 3.33  0.14
ABC 187.06 8 - 23.38 - 1.00
C x Subjects o : -
within Groups - 1408.00 - 60 23.47




Cohort 2: IPAT Scores

Cell Means

A B 2
L 43.75 44.75 41.00
1 2 39.00 39.00 34.00
2 1 30.00 29,75 30.25
2 2 40.00 36.50 32.75
3 1 44.00 44.75 36.50
3 2 '47.50 49.50 45.50
4 1 33.25 129.75 25.75
42 40.50 39.25 39.25
500\ 1 41.50 40.75 . 37.75 -
5 2 38.75 44.75 . 42.50
Summary of_Analyéis of Variance
‘Source s oss . DF - MS T p
»Betweenlsﬁbjects ./ 16830.31 39
A . 3149.25 4 537.31 .20 0.33
B 407.00 1 407.Q0  0.91 0.35
" AB 876.63 4 $219.16 ).49 0.74
Subjects within
Groups 13397.44 30 446.58
Within Subjects 1992.69 . 80
e 294.88 2 147.44 .46 0.00
AC 124.75 8 15.59 .68 0.70
BC 18.44 2 19.22 .40 0.67
ABC - 184.81 8 23.10 .01 0.44
C x Subjects . ’ ‘ T
1369.81 60 22.83

~within Groups
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" Cohort 2: EMG Baseline Levels

! Cell,Meaﬁs .
A B 1. 2 3
11 - 2,248 1.461 1.240 //
1 2 2.377 L 1:441 1.262
2 1 0 1:968 .2.006 1.358
2 2 2.035 1.944 2.141
3- 1 1.997 3.395 2.038
3 2 3.092 . 1.612 1.454
4 1 1.496 | 2.011, 1.701
4 2 1.622 1.807 1.284,
5 1 '2.284 _ 1.990 1.903
5 2 v 2.208 | 1.966 0 1.943
- : A
- Summary oé Analysié of Variance
. ') ' ! 7’ { -
Sourge o Sss + DF . MS T F p
Between Subjects - 90.583 -39
A 6.425 4 1.606  ° 0.58 = .0.676
B . 0.110 1 0.110 . 0.04 - 0.?45
 AB - 1.557 4 - 0.389 0.14 0.965 v
Subjects within . : . ;
Groups 0 .82.490 30 2.750 :
Within Subjects - 45,312 80 : g \ | R
c |  5.182 2 2591 6.0l  0.004 ;
ac 4736 8 0.592 1,37 0.227
. : » . \J " ) A
BC ‘ 2.370 . 2 1.185 2.75 0.072] - ,g
. . . . , . 5 . Q . l
ABC - 7.154 8 0.894 . 2.07 0.053
C x Subjects .

~within Groups = 25.870 60 0.431

.
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' Cohort 3: 'STAI-S Scores
)
!
. Cell Mgans
A BYY 1 2 3
1 1 43.75 35.24 31.75
1 2. 49.50 " 38.00 39.75 °
~ 1 41.75 30.75 - 28.75
R 2 42.75 43.50 36.50
3 1 58.00 41.00 38.25
3 2 : 53.50 46.00 41.75
4 1 43.50 38.00 '33.25
4 2 .- ' .42.75 38.75 38.25 .
5 1. ©31.75 44,50 35.25
.5 2 '51.00 ' 38.50 - 42.75
! RN ) . - Y
. ‘ Summaty of Analysis of Variance. -
- Source SS DF MS F P
Between Subjects 6534.25 39
‘ s - .
1144.25 4 1:.87 0.14
612.13 1 4.00 0.05
4B 191,94 4 0.31° 0.87
Subjects within’ . '
Groups 4585.94. _ 30
Within Subjects 7170.00. 80 :
S 1779.31 2 13.62 ~ _ 0.00
AC 525.56 8 1:01° - 0.44
-BC 56.31 2 28.16 0.43 0.65
| ABC 889.00 8 111.13 1.70 0.12
. ‘ //
C x Subjects l . 2
within Groups 3919.81 60 65.33
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v o o
Cohort 3: STAI-T Scores :

. ‘/ , | S ~ .. Cell Means '

. » Oy )

1 : 2 ' 3

=
2
o

50.25. 44.00 © 35.00
46.00 | 43.00 . 41.50
41,75 35,25 32,75
53.50 . 50.25 45.50

Lo PSP WWwNNPRE
NHENHNDENFEN

3 52.00 51.25 -, - 47.25
61.00 - 57.75 52.50
40.00 - 38.50 . 34.00
, 43,75 - 41.25 41.25
. . \ 43,25 42.25 e 43.50 *
‘ ' .50.75 43,50 £ 40..00
: Summary of Analysis of Variance ' _ .
_ : : —
Source : .88 DF - ° MS© - Y F p
. . i ’\-;" o’ ] ) N
. Between Subjects. 10161.19 - 39 s ’
A . . 12610.06 4 652.5® - 3,22 - ‘/0;03 ~
864.06 1 864.06 4.26 . 0.05
‘3&3 “ =, .. . BT ' )
. g08. 568, 4 152.14, ~  0.75  0.57.

23.63 0.00 -
0.67 0.71

2 1.66 1 0.08 0.92  *

“ABC . S 8  136.01 - 1.79  0.10
. ¢ within Groups ® :¢ 1209.00 . 60 . 20.15 ¢y
. y . .{r . : ;L . ?'\h. : . . ) : e fo‘ 4
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‘Cohort 3: ' IPAT Scores

, Cell Means s
—r— '33%:— !
A B .1 2 y{ @
1 1. 38.25 . T 32,25 24,00
1 2 38.25 37.75 35.25 -
2 1 33.25 - 25.50 20.50 -
2 2 42.50° 36.25 32.75
3 hy 44.00 o 47.00 40.25
3 a2 50:25 . - 45,00, 40.50
- 4 1 24.00 - 24.00 18.75
4 2 .34.75 _ 37.75 35.00
5 1 29.00 32.50, 32.25
5 2 38.25 42.50 41.75
N N
' Summary of Analysis of Variance-
Source \ 'ss _ DF» MS . F p
Between Subjects .214&5;505 239 -
Ve . 3 E .. . . ’ f’* .
A 4 825.25° 1.59 >
‘. ‘B 1 2017.19 3.88 :
R 53481 2 133.70  0.26 0.90 .
Subjects within : 7
Groups 15609. 50 30 - 520.32 ..
- : . — e :
Within Subjects .3817.38 80 5;
c . " 580.88 2 1290.44 7.22 0.00
ac 584.75 8 . 73.09 1.82° 0.09
BC  44.56 2 - 22.28 0.55 - 0.58-
ABC ' 194.69 98 24.34 0.61 0.77
. : ‘ ' . B
C x Subjects . S ‘
within Groups 2412.50 60 ¥ 40.21
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R

o Cohort 3: |EMG Baseline Lével%f g

| ’ ‘l _F:
a fCell~Means

as

1. = 2  ; S 3

>
e

.599 =
.488
.617
.377
.891
.569
.428
.770 ,
410 e
.831"

.005

.820

.678

L4020
.662
.036

.023

712

.280 L
.318 -

.480 e
2243 s
.350 -,
.094
2302 - SRR
.046 RO
.233 ‘ /{
524 . ' ;
123 R
.182 - S

VNS B WWw NN
RENENHN RN
O N N I S R S I Y
N b b R R i B e
NN B = N e

Tr

Y i b,
g i

El

e Summary of Analysis of Variance

. . i !

:Source o , Ss ' ‘DF o MS. .« F s

,Bétwéen Subjects - 49.937 . 39

A 110.601 4 2.650 ¢ 2.37. - 0.075

AB . 3.048 . 4 0.762 0.68  0.610

Subjects within . - -

Groups . -+ 33.563 30 1.

i
=
O
a

- Within Sﬁbigc;s~"  .- 22.753 780 - . . .
o R 197 2 2,098 7.99 0.001 »
ac  ': S 1491 s 0.186 7V‘Qg71;  . 0.682
B - o 5737 2 2869 011 0.897
Aéé | | 1.261 8  0.158  0.60  0.773

C'x Subjects - | PR S
vithin Groups ~ 15.747 60 0.262

)




E Cphér; 4: " STAI-S Scores
- Cell Means »
S ‘
A B ¥ | 2
1 39.00 34.75 33.50
1 2 46.00 36.50 33.00
2 1 37.25 30.75 29.50
2 2" 48.50 43.75 40.00
3 1 139,25 139.75 37.75
3. 2 47.00 35.50 34.50.
4 .1 47.25 38.25 135,25
4 o 50.50 54.50 36.75
5 1 44 .50 42.00 47.00
5 2 51.75 50. 50 - 39.00
| Summary of Analjsis of,Variancé,f
“Source ss ‘DF MS F b
‘.Befween'Subigcts 8895.75 ,“39
N . . . :v &) : N C :
‘A 1363. 44 4 340.86 - 1.61 0420
/B 691.25 1 691.25 3.27 0.08
AB 493.25 4 123.31 0.58 0.68
Subjects within f ' S Y
Groups 1 6347.81 | 30 211.59
Within Subjects 5834.69 80 ’ | -
c 1438.06 | 2 719.08" - 13.16 0.00
AC 278.94 4 8 34.87 0.64 0.74
" BC 338.69 2 169.34 . 3.10  0.05
ABC 501.81 8 62.73.  1.15  0.35
C x Subjects o \ P B
3277.19 60 564.62

. within Groups

e
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‘Cqﬁort b4 . STAI—I_Sgorés*

'."CéllfMeans‘

N

g
(o]
[
-
W
ol

48.000 - 44.50 ; ©38.50
48.75° - 44.50 - 45,00
42.75 : , 136.25. . 34.50
~56.50 15200 E - 53.00
44,75 41,50 = 38.25
48.75 ‘ 41.75 . o 42.25
55..00 o 52,75 40.00
. 47.75 . 47,00 S 41.50
52.50 . 49,25 o 50.75
61.25 ’ 57.75 - . .55.00

1

G B DWW N R
PO N R bt RO R

- Summary’of Analysisﬁéffyariance R oA

'Betweep sugjgccs - 15502.13 39
| TA | L ;,1871.75   ;4;A | 467.94 121 0.33
B 72031 1 72031 1.8 . 0.18
L mB L L292.6 4 323.11 © 0,83‘57 o051 %

- SubjeCts“withiﬂ - : ’
Groups = = N 1&617.63 30 387.25

v

v

" Within Subjects - 2355.38 - 80

c . 911.50 = 2 455.75  27.10  0.00
o AC . 229.75 8 .. '28.72 171 0.12
BC | 6338 2 3169  1.88  0.16 -

ABC - | : /' 141r88 ' > 8 ' >17§73 1.05 . '0}41"
LR - ) . ; - .

C x Subjects ‘ ‘f A o s .

within Groups J 1008.88 .60 '16.81

L ] . . o : ;
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Cell Means

. “tm;

. Cohort 4: IPAT Scores

Lo

L4

<G

S
o

1

2

VDR R WW N R
N o SV

43,50
44,75

37.50
- 50.50
136.75

46.25

42,75

39.00
4650
53100

36.75
41.00
32.50
50,50 -
+29.00

..37.75
- 39.00

40.00

: 47.50"

32,
139,

75

25

25%50.

46.
.0p
.50
.29,
- 37.
50.
.. 50

24
41

75

75
00
25

Summary of»Analysis-of Varianceﬂév

PLE

v

e

ks

.75 .'.

Between.Subjects

A
B
AB

Subjects

.Groups

within .~ .
| - 13443.38

1922606

~ 2901.06

12 .
1817.50

1064.13

30

39

-1817.50

3

1725.27

b

266.03

o oass11

1.62
4,06

RPN
/0,59

- 0.67

O.20»

0.05

-

{Within Subjects

3

A T e -a'c' 3

o
AT

ABC

Cx éhbjécts' _
ﬁithiﬁfctoups“»l

:'l3199i38' 
-9’_795,ésf"
374,00
- 5142.00‘””

210.75 -

 1677.38

80

i1§0‘

- 46.75

726.34

@,

o k
597.53

1.67
. 71.oof "2.54

0,94

27,96

S 14.22

0.00

0.0

0.12"

0.49 -
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Cohort 4: EMG Baseline Levels

/‘

" Cell Means =

>
=

T JE AN S E R A T

045
.554
.300
653
.134
646
.599
.582
.084
.720

1.294 1

1.879 1

3.207 2

" 2.351 2.714

2,015 1

2.986 1

2.008 S |
1.365 . 1.277

©2.631 2,510 ,

o 1.694 C .- 1.887 o

U S W RN e
T N A N e N
o
~
©
‘H_MHHHPNHH'H

Sﬁmmary~qf Ang}ysis_éf Variance -

vsogrce . - . 8§ ‘DF isﬁﬁs' | | F o o

|

”‘Between Subjects . 102.775 -39
A 15340 4 - 3.835  1.43 - 0.249

s oa1s 1 0115 0.04  0.838 .

s FORN
PRl

a0 e.652 4 1.663.  0:62  0.653

Subjectawithin - - .
* Groups ° B . 80.667 B 30. 2.689 -

" Within F‘Su_bje‘cts_"if ’ 29.%05. 80 - |

¢ . 5208 2 2.614 1282 10,000

AT o ,‘ 4,645 8" :_0;581;'~ 2.69 0.013
sc 1797 - 2 0.899 4.7 0.020

ABC '..‘ 4401 8 0.550 2.55 0.018

C x Subjects : .
within Groups ©12.935 60 0.216 .

ek St e e A

“
e nae s Gl b e
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APPENDIX G

' ANALYSIS OF DEPENDENT MEASURES
' ACCORDING TO AGE
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| B
ERR

Analysis of Variénce on'EMGvLeVels

Age x Time = SR IR °

e

&pmmgryaof Analysis of Vg;iance "{égii
g :

Source. , ‘ ‘ .. 78§ DF MS

- ' REREN v -
b T - B NV

e . L N . ST

~ Between Subjects  326.25 . 159 | ' RO
'A' Main Effects | 58.44 . 50 11,67  “7.16 ©0.00

Subjects within

Groups ©251.24 154 - 1.63

B

L . : - Ph

 Within Subjects . 112.37 320

"B Main Effects . 13.60 2 6.80 . 22.97 0.00
'A*B' Interaction® 7.16 100071 2.42 0.01

. within Groups = - 91.16 308 0.30
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APPENDIX H

ANALYSIS OF DEPENDENT MEASURES
ACCORDING TO SEX

158



Cd
Co- %
Analysis of Variance for IPAT'\Scdr’_es
Sex x Time
~ Summary of Analysis of Variance’
Source SS DF Ms F P
Between Subjects < 69544.00 159
'A' Main Effécts 2893.36 1 12893.36 6.86 0.01
Subjects within = ‘ :
~ Groups '  66650.75 158 421.84
Within Subjects 11610.00 320 "
'B' Main Effects 2070.33 2 1035.17  34.77 0.00
- 'A*B' Interaction 4.59 2 2.29 0.08 0.93
'B' x Subjects
within Groups 9049.31 316 129.78 ‘,
\
|
_ |
g.gjgﬂﬁ 3 <
a $
=
a
L

159



within Groups

w
j Analysis of Variance for EMG Levels
 Sex x,Time
Summary of Analysis of Variance
Source -S8S DF . . MS F P !
Between Subjects 326.25 159
' S ’ ' 3
'A'" Main Effects 27.24 1 - 27.24 14,40 0.00
Subjects within L o
Groups , : 299.01 158 1.89
Within Subjects 112.35 320
“ N ) .
'B" Main Effects - 14.64 2 - 7.32 - 23.90 0.00
'A*B' Interaction ~ * 0.21 2 0.10 0.34  0.71
'B' x Subjects b v .
96.73 316 0.31 )

“

160
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Analysis’ of Covariance for Sex: IPAT Scores .

& Test for Homegeneity of Regression "
Source ' DF - ss - _ s MS F p
Dif ‘ 1 6.504 6.50 072 0.78
Err _ 156 14032.25 189.95 //
/
| o | /
) Analysis of Covariance _ /o K
‘ ' L3 : ’ / :

. Source . | DF ' MS A Adj. F p
Group -1 49.15 ©0.55 0.46
Wth C157 8942
R SQ = 0.5256 -

Group. Unadj. Mean Adj. Mean

Male .. ' | | 31.88 T 34.57

Female N F, 37.24 35.75




162

Analysis of Covariance for Sex: EMG Levels '
Test for- Homogeneity of Regression
Source_ DF | o S‘S‘ Ms F - P y '
Dif 1 L4329 0.4329 1.045 02308 :
Err 156 64.63 ‘ 0.4143 %
‘ . 3
i
- , | 1
Analysis of Covariance o e ) ?
. , - - Q- 4
Source - DF ' Ms "Adj. F P *ii
Group 1 3.040 7.336 0.008 o 'g'
Wth 157 . 4144 b
R SQ = 0.3516
Group . . Unadj. Mean Adj. Mean
- Male 1.284 : 1 1.420 ¢
Female . 1.790 1.714
| T |
;‘
o~
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. e -?’ o . / o t i
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" Analysis®of Variance on STAI-T Scores

'

- (H,M,L x Time)

-

3

' éummary of Analysis of Variance \
L awes — -
Source 'SS DF - MS K P
- ' hA L
Bgtween'Subjects 44095.%4 159 !
'A' Main Effects - 3588.52 2 1794.26 - 7.55  '0.00
Subjects within . ’ ' ' . ) .
Groups 37306.88 157 -237.62
Withif Subjects 9476 .00 320 |
'B' Main Effects 753.25 | 2" 376.63  18.66  0.00.
'A*B' Interaction 132.80 4 . 33.20  1.65  0.16
: o , .
| L 4 B
**B' x Subjects _ o - 7 . _
within Groups - 6336.94 314 20.18
. .
\

i
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. Within Subjects -

165

Betﬁeenrsubjécts

'A' Main Effects

séﬁbjects'ﬁ§;hin

Groups -

,'6§544;003‘f

4197.78.

R I

163307.38 -

159

N

1w

Agéiysis«éi Va:iahcé on IPAT Scores -
A "_(H;M;L x Time)
o ' et R v
‘Summarybof Analysis of Variance
L L b .
,Sogfcé Ss 'Df .MS Fo P

2098.89 ~ '5.21 . 0.01
| i . |
9403.23 7'g~>‘!13'_s-

r3

fo Main Effects

’A*B"interactiqnv

_:'B’ x_Sﬁbjects,-

within*quuQS ao

11610.00 . .
757,277

' 6.49

9408.56

320

J"""zg.ge - EO

o

SR

378.637 "+ 12,64 | 0.00

5 0.99 -

4 L 30 O
LS Tt

1.62 7 " 0.05
TR Ty o




ﬁh

. Grp ‘v

3 3o
 Medium -

Analysi% of;Covariaqce'for.STAI+I Scores: o

(H,M,L x Time) ’

,Tést;for ﬁ@hogeneity of_Reg;essioﬁ,

T - - - e

DF - 8§ ooMs o TFS, 0T g

2 287.941 13397 2.500 0.085

US4 8254.926 - ¢ 53.603

\_ AﬁﬁiysiS'of vaarfﬁhceg'v

_Source

With

R SQ 0 4652

. 2 .73008200 . 5641 . 0.570

‘;156 o 54.634

‘Unadj;‘MéAQ‘ o Adj, Mean

g froupﬁ

High -

péw‘

h 45924 %ggg_ L 42,585

o 85924 Y

39.616 . 41.615

37.875 g 43,940




il s

" R SQ =.0.5099

Analysis‘bf Covériande:forilPATTScores ;
(H,M,L X Time)
.

- Test’for'Homqgeneity Qf_RegresSion

Source -

DF sS S Ms . F Cp

Dif

Err

2 ©386.203 . 193.102  2.17%2  0.117

. 154 - 13677.491 88.814_ e _kh'a///’f_

»

~ Analysis of Covariance -

Source -

DF - Ms -

Wth.

2 12156 ¢

156. . .90/151

Group

Unadj. Mean

';'High7°
Medium

-Low.

139.303

.QA .32;9§5,:

28.000
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CONN

Analy31s of Variance on Beginning EMG Levels _j!yé

Group X Sessions

.

o

e Summary Qf;Analysis of Variance. .

Sourcé o _'_SSA

DF . Ms . F o p

v

'A' Main Effecs Q.74

Subjects within

Groups - oo 196,51

S

Between Subjects = '197.24 -

1  -0.74'   "5Dy23'€§b' 0

~Withfr'snbjects 75 96
; A \T""

'B! Main Effects A 9 04 IS

g e o | .@
s TB''x Subjects ws fg %
“ : within Groups o ': 65327

1&%&1 . "A*B' Interaction f;- i 65{

L3100 0udl

© 0:170

..0.000

169
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‘Analysis of Variance on End EMG -Scores . T e AR R
T S LR

Group x Sessions

o S L ;§;_ﬂ» ‘:_'; ‘ : T E
s : ?Summaﬁyjof Analysis-df Variance L ","3 N

Source -~ ss  DF Ms .0 BT

1116.03. NS

K

Between Subjects

A" Maid Effects  0.08 0.84

24

Subjects within') T
&Qréupsv e l;§n§5

WP PR RS LI SR

Within Subiects" 77.66 37326’:.-, L B

'B' Main Effects . 5.58 511200 4.98 0 . 0.00

i 'A*B' InteractiOn 2051 -5 0 0.50 ¢ 2.24 - @S
A X . S c s ' :
+; -within Groups 69.57 310 - -.0.22 - .

k2
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ANALYSIS OF . VARIANCE FOR AGE CATEGORIES
o ' A’CROSS‘:TRAINING SESSIONS
@ . - . Q‘ & i N
) .
! ‘ " .C.. | . ‘ _
: 33 K R v .
. ) !
B Y > . B {
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Y

Analysis of Yariance on Beginning EMG,Levels

Age x Sessions &”

At . fv . .. Summary of Analysis of‘Variénce‘;i

Source . 88 . DF  MS F

Be;ﬁeen Subjects ©197.24 ff 63

2P . 'A" Main Effects ’\-43,773}f‘B 4.

450

0l a1

0wt Swbjegrasethin 0 g Se
o ' Groups R ¢157:17 - 59

o o . - S

" Within Subjects - 75.96 320
- 'B' Main Effects  9.53 . 5
: 'A*B'(Ihteracfion" 9,30 .20

'B' x Subjects T
- within Gréups =~ - 58.86 295

g b e
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A‘nalys’ig of Variance on End EMG Léirels

‘* cAge x Sé\ssions ‘ | L , o

.o P ¢
w o AR .
' G 0. . .

Summary of Analysis of “Variargce '

© Source j - ss -  . DF s ' g o g

o T R ' T k.

Between Subjects 116.02. 63 3
- = ' T e

]

'A' Main Effects 22%;, /. 5.73 3.594 0.01
o s : g o ‘

‘Subjecté within o ‘ '
. Groups - 94.06 59 1.59

. [P i, - .6 :P“ - . - E
Within Subjects 77766 320 : _ - ' Pl

"B' Main Effects 5.26" 5 1.05 4.685 0.00

'A*B" Interaction.  7:11 = 20 0.3 1.585 0,05

'B' x Subjects .
within Groups 66.21 295 - 0.22
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. . ANALYSIS OF VARIANCE FOR MALES AND FEMALES
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Analysis of Variance on Beginning EMG Levels
Q‘ Sex x Sessiods |
\
¢ Summary of Analysis of Variance
Sburce 4 : - 88 ' DF _i'MS i_ F p
Between Subjects 197.24 63 ' S
'A' Main Effects 40.75 Lo 40.75-  16.14 0.00
L A : L T .
Subjects within o | 7
Groups .. 156.50 . 62 2.52
Within Subjects 75.96 3%0
v ‘ ] . - s , : : .

* 'B' Main Effects 791 5 - 1.58 . 7.45 . -0.00
TAKRY T . o :
A gﬁm;nggggsgggn s wﬁl.k?za - 5 | 0.23 ¢ 1.06 0.38
'B' x Subjects - T E ‘
within Groups 65.79 3100 ., -0.21+

\
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Do ‘ﬁ- s,%"kal Jf& & 176
’ ! 5 w\ \ “ ‘ % .
| ‘. , 4
S . .
\ » Ju
3 ' //’ >
~ Analysis of Variance on End'EMG.' Levels
Sex x Sessions. -
Summary of Axna'lysis‘o.f Variance
Source .+ SS _DF ¥ - F .- P
Between Subjects 116.03 - 63 | N )
'A' Main Effects 24.48 1 264.48 16.58 0.00 . "
‘Subjects within =, - ‘ T 2 a /
Groups ( . & 91.55 62 - - . al.48 ' . 1
S ORRR v ’ R ‘1 N -
; " . ) T Y o
‘Within Subjects 77.66 320 v v ‘ \
- f ) ; 3 o . . T
'B' Main Effects 5.37 e 5 1.07 4.64  0.00 " \ ‘
'A*B“»"I»nteract:ib‘n '0.3.2 5 0.06 90027 ‘ 09,3 ~, \
'B' x Subjects S ; S ] , N ‘-\ '
within Groups ¢ 71.77 7 . 310 0.23 - - .
) . : ; P : c | ,:!‘
| e
; -
. i . ’ 5:#3}
. i . - _[.i
@ ‘-_'
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' HISTOGRAMS OF RAW EMG DATA
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EMG BASELINE FOR 160 SUBJECTS

, ‘ e .
201 b . .
19+ /% .
18 21¢ i L .
17+ Zé .\'{'\ o -
16 A7 - RN
15} 1 SN
A1
14 F %é .
L 417 1,0
13, Y
noo12t i » \
PR || :
S 10} 42 -
o s A 7 ,
= Z -7 :
Sosta s
7f % 37
Zz 4 . .
6 a9 : A !
St Z Z .
~ 17z 2 !
Y 7 i } .
3 7 7 -
2 A1 ¢ i
2 7 7 k o
1 A 4.7 i
0 ; Az ik : , . S
, 5 10 15 20 25 30 :
Q ~ INTERVAL NUMBER - | & £
. e e / ' . é "', :
Inte‘rval 5 Interval "/L : " "
" Number Width | Number W1§_r
1 0.56 0.78 16 . 4.05;x ,;., ¥
2 0.78 1.00 17 4.27 /. -
-3 1.00 1.22 3 18 4497 1 o 'M‘T_IJ
A 1.22 . 1.4 = 19 4.1 ( o
5 1.43° 1.65" e 1200 ) 493 L M
6 1. 65 1.87 .- b L 15 VI
'8 7209 L2431 . 23 $5.58 0 -
9 2.31 2.55 . A 26 ~-5.80 S
100 2453 0 2,74 f 25 6.02 Rt
AX 0 2076 0 2,96 $26 6.24 B
12° 2.96 - 3.18 27 6.45 . IR
13 3.18 =" 3.40 o 28 T 6.67 )
14 3.40 3.62 " 29 6.89"" et
15 3.62 3.83 30 ' 7.1
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