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ABSTHACT  ~_ -

The study was desioned toexamigg/i;e effects ”'ij

of‘suceessfuIFEMG and thermal féedbackfreiekation
tre&ninm on fronte] muécle tension,, d*vitaf*s?in bt
temoeratnre nlantar akln cgnductance and ocoreu on , i
the. A Trait and Alotate scales of the State Trait o
Anxtety Inventcrx for Children (STAIC). A,central*rﬂ

‘Dnrnoqe'cf the researcn wa°5to'eanoTe—tbe Uﬁy“ical';’_u .

o and psycholov*cal neneraliz@bility of - EMG and

b

thermal feedbacv relaxat1on traininq for chilﬁren.

f o e
: Specific to that ourpose, the 1nquiry contained an
S S ' o ' - \ ; =
‘ eXploration of some of the oaychonhysioloztcal

. ( e
effects of the use of EMG and therma] feedback o
. L ’§ /,‘

re]aiation’techniques.

The 5b.subjeots for‘this study were drawn frem
the 89 zrade six studentg attendinw an elenentary"
school 1n a city of aonrOY1mate1y 600 OOO residents
in northern Alberta.' This vrade six. student bod}
comorised 47 boys and 42 girls, fron which 27 male
et /

‘and 27 female Subjects were randomly selected and '5c

‘asslgned to one of the following zroun3° exoerimental

" group 1,._which received EMG feedbacv relaxatlon

Vtraininp, exnerimgnjal groun 2, .which received :

_thermal feedback relaxatlon trainlnq and groﬁo 3 tI(iv,
|

'(control groun) which received no relaxation training,

LI

beyond the 1nstruction to relax. ﬁfléhb.iwf



Each subiect participated, individually, in
.‘ione orientationFSession,_one oretreatment sgssion
kand"five’treatment sessions, eéch‘of aopraximately
‘uO minutes duration. These seseions were scheduled
‘on consecutive weekdays,'with one subject fron each

group entering the experiment on,the same day, and

- %

- the time dTudgy durinq'which subjects participated.
in the study was balanced for the three mroups. Ald
-.sessions comnrioed an initial nhase of subject |
preparation, followed by a measurinq and recordinc
'thase, of aooroximately 20 minutes during which the
physiological measuTements were made. At ‘the end of
rtthe pretreetnent'endefinel treatnent'sessions all
'fSubjects were required to comolete the: scales of the v
STAICQ Durinz the treatment sessions, the EMG and |
"thermal feedback subjects received visual feedback
iibased on frontal EMG activity and dizital skin
~

'temperature, reSpectively, while the controls relaxed

without feedback. The scores obtained on ‘the STAIC ‘

-~ é.?

u'at the end of the final treatment sésslon and the L

‘ physiological neasurenents made during the final

’treatment session served as the basis for the main “4
lﬁ'cstatistical analysis.;',””',- - B o L | ,v
l_v ~ The results of this studv‘revealed a Sipnificant
'difference in frontal EMG activity between the three

: groups durinq the iinal treatment session (H 1& 07,~
v:x><: 01), with the EMG feedbacV‘groun exhibitinr a

o



lower 1eve1 of EMG activity than either the thermal

feedbeck groun-(U = 36 D <: 01) or the control

v

grouo (U = 99, P 05) and with no simnificant
~ ‘ ‘ o
difference demonstrated between ‘the thermal feedback

;VIand control £rouns (U = 126 D:> 05) ' However,
"”there ‘were no sivnificant differences between the -

" three groups with resoect‘to skin temperature |

)
i,

(F.= .33, p>‘.05)i, skin conductance (F =3, 09, B> 0s),

trait anxiety (Fv= 2\9b n:> 05) and statg anxiety
(H = 5 70, D:> 05) ~These findinms are discussed
in terms of the research objectives and in relation
vto some of the theoretical and Dlactical issues in
the area of biofeedback training for children.  Ini'
addition, some implications for fur%her research and

education are delineated.

Y
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‘CHAPTER 1

INTRODUCTION
v “
Biofeedback Training

-
2

During the past decade, blbfeedbéck traininé hés
‘become increasin?&y ponular in the treatment of anxiety
‘and stress- related disorde’rs.’2 AS Miller (1974) tndicates,
biofeedback.1s "the use of...instrumentation to glve a
person better moment-toimoment 1nformatloﬁ about a snecific
physiologic pfocess that is under the control of: the
" nervous system“but not clearly or acburately perceived
(p. 684)." Biofeedback can be comparatively sihnle, as
when an individual 1is permitted to observe the output of
a conventional monitoring device, or relatively comolex,
as when a verson recelives lizht disolays or audio sirnals
‘baSed on some phySiological funct{gn;‘ Biofeedbaqk training
generally entalls 1nstructidns to élter the feedback
signal in some specified way anq is founded on the
~principle thgt‘the provision of exgeroceDtIVe feedback

enables the subjéct to learn to control the function on

which tﬁe external feedback is based (Caarder, 1971).

Theraneutlc Biofeedback Training

As previously noted, biofeedbac< trainlnz is beinz ‘
used with lncreasing frequency as a theraoeutic bechnlque.

Bioféedback training has been applied, with aovarent

success, to anxiety reduction (Bernthal & Papsdorf, 1977:



Canter, Kondo, & Knott, 1975; Raskln, Johnson, &

Réndestvedt, 1973) and to the treatment of a host of
stress-related dlsorders, 1ncludinz erential hyoertension
(Datey, 1976; Elder, Ruiz, Deabler, & Dulenkoffer, 1973),
mlpraine headaohes (Friar & Beatty, 1976 Solbach & ’

. Sargent, 1977), Raynaud's syndrozg (May & Weter, 1976:
-Surwit, 1973), tension headaches (Q;x, Freundiich, &
Meyer, 1975; Cram, 1??8) and stuttering'(Guitaf, 1975:
‘Lanyon, Barringtoﬁﬂ'& Newman, 1976):

Althougﬁ Biofeedback training has been used more
extensively with adulté?’children have also benefited.
from biofeedback training during the course of ' ¢
treatment for a ?ériety of disorders} including
asthma (Davis,_Saundérs,>Cfeer, & Chai, 1973:

Kotses & Glaus, 19?8), hynerkinésts'(Braud, 1978
Jeffrey, 1978), migraine headaches (Peder &
Grossman, 19?&:5w;rder, 1978) and subVOCalizatioh\JF
(Aarons, 1971;: ?arsky &}Papsdo;f,'19?6)ﬂ

" At this point, it should be observed that
therapeutic biofeedback training‘techpiques,have peen
used in at least two basically different ways, with
. .some applications being Speclfic to*g particular
disorder and others teing designed to bring the
recibient-general:relief froﬁ anxiety and stress-related'
dlsorqérs; By means. of illust;gtidn, the usetof

frdntalteléptromYGgrabhic (EMG) feedback training in ‘

tHe tre tmedt of tension headaches represents a specific

P
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appllcation of blofeedbeck training, whereas‘the,use.of
frontal EMG feedback as a meneral relaxation technique
constitutes a cenerdgl epnlication of blof;eeback training.
This differentiation 1s signiflcant in the present
cente;t, beceuse the current study is primarlly

concerned with the use of biofeedback training techniques.

as types of general relaxation training.

Preventive Biofeedback Training

Some therapists believe thatvbiofeedbach.tralning E
in the early years provides snbsequent protectlen -
against emotional and psychesomatic disorders (Brown,
1974, Engelhardt 1978?'dee'&ﬁPeoer, 1971- Volpe, 1975).

On this basis, it has been reconmended that children

, receive.biofeedback training in schqol (Engelhardt 19?8
-Volpe, 1975){ Unfortunately, there is no empiricall

evidence directly nertalning to-the prophylectic

value of such early training. 'However, a nunber of

public school children are‘currently participating

in Eﬁﬁ,(Engelhardt, 1978 Russell: & Carter, 1979) and

'thermal feedback training programs (Ehgelhardt, 1978).

©
B

Biofeedback General Relaxation Traininc

In common with other types of general relaxation

‘trainlng, ﬁiofeedbeck veneral relaxation training

techniques are desizned to enable the 1nd1v1dua1 to
achieve, at will, 'a state of psychological and

physiologlcal calm, throuah the establishment of.

¢

v



voluntary control over physionlogical functioning

(Budzynski & Stoyva, 1972). Therefore, for the ourpose n; 

of the present discussfon,-biofeedback general

relaxation training will refer to biofeedback training

—

techhiqueS‘eimed at the reduction ofnpsychological and

yphysiological arousal., ) o . .

£

Biofeedbackk General Relaxation Trainins Technigues

" The most common tyves of biofeedback training
to'be usea es'generai relaiation trainiﬁz‘techﬁiques
are electroenceohalopraphit (EEG) feedbac< traininm
(Benjamins, 1976 Hardt & Kamiya 1978) EMG feedbac&
trainihQ-(Canter et al., 1975, Enqelhardt 19?8
Raskin et al., 1973) and thermal feedback training

(Bernthal & Papsdorf 1977, Engelhardt 197§Q£

Howevery only MMG and. thermal feedback traininp have

7

received extensive use, 1n any canacity, with children., _

L]

. In common with more traditional tyves of general

relaxation trainingftechniques, such as Jacobson s
0(1938) bro#ressive'relexationltrainingﬁand Schultz
and Luthe s (1959) autoéenlc tfaining;lEMC'end thermai '

feedback relaxatiqn trainlng entail instruction 1n

the relaxation of striate muscle or perip
'vasodilation'(w11kinson, 1978)' -

EMG feedback relayavion training. -EMC feedback_

'1nvolves the amolification of muscle action
‘»potentialsg(MAPs) and the_feeding back‘of this ‘

’



1nformation to the subject in the form of auditory'
‘,or visual simnals (Autogenic Systems Incornorated 1976).
Durinq EVG f‘eedback relaxation traininq, the subject

I

is simply requested to alter the feedback in a manner

-indicative of a reduction in EMG aotivity. When used
as a- general relaxation training technique, FVG feedbacV
‘traininq is tyoically restricted to the frontal region _
(Alexander, 1975). This common orocedure is observed |
.on the basis of " the subjective reports of EmG feedback -
subjects (Budzynski & Stoyva, 1969, 19?2) ‘ AcCOrding
to BudzynSki:and St“yva~(1969,v1972)v frontal EWG |
" feedback Subjects re ort that'deeb-relaxation of mu3cles
"'inlthe frontal region is followed by a feel}ng of
relaxation in the rest of the skeletal musculature./
.Underlying the use of EMG feedback relaxation
-training and other tyves- of muscle relaxation traininm
- as general relaxation training techniques is,the
assumotion that relaxation ‘of the skeletal
musculatureﬁis incomoatible with Dsycholozical and o
'physiolozical arousal._ At this noint 1t is sufficient
to. note that/this assumotion 1s generally supported o
| in terms of reSearch findinzs (Budzynski & Stoyva, 19?2) :
;‘ Thermal feedback relaxation traininn.' When used )

'
_.as a._ geﬁeral relaxation training technique,‘thermal

Zfeedback trainlnr entails the orovision of audio or——w._;_,
L

visual signals based on fluctuations in skln h

’»temperature (Autogenic Systems Incorporated 19?6)



. , ¢ "
The valmar surface-of one of the fingertips customarily

serves as-the traininv sit and'the subject is
~advised to alter the~feedbaok in a. manner indicative
hof an increase in sgin temoerature (Autogenic Systems
Incorporated 1976) The immediate goal of . such
training is Derioheral vasodilation, which in the
absence of strenuous ohysical activity, fever, or ‘high
ambdent temoeratures is associated with a calm

: pSychologioal and phySiolomical state (Ackner, 1956

Crawford Friesen, & Tonlinson-Keasey, 1977 Bussell

1972).

'VNSome Assumotions Underlyinaéthe Use of ExG and Thernal

R Feedbac Traininm as General Relaxation Training ~
: =25 |

&

"»Technigies; el ‘ ; o " ;

'Anxiety and ohysioloaical state.- A fUndanental
‘assumotion of a11 general reiaxation traininq
techniques is- that anxiety is associated with certaini’

physiological resoonses and is incomoatible with

’ Wothers (Benson, 1975 Budzynski 1973) While there

is an- obvious lack of consensus remarding the nature,~‘
o .
origin and resolution of anxiety, it is generally

"“T.a@reed that anxiety is acconpanied by phy8101081031 rd'ii;

3_'re8oonses that are in the direction of heightened

tfphysiological arousal or a- shirt toward dominance of‘
,.the sympathetic division of the autonomic nerVOus

;fi‘systemﬁ(Bndzynsﬁi@'19?3 Stoyva & Q\dzynski 197&) f{,f



¥

'Conversely, 1t 1s commonly’ rranted thet those

Dhyslolouical responses indicative of a >h1ft touard‘
g

Darasymnathetic donlnance are 1nconcruous with

nxiety (Benson, 10?5. Woloe .1958). Grinker (1966).
therefore, expresses ayWPll acceoted view when ke

observes that "anxiety is arcompanled by a host of

interrelqted orocesses which are 1n the nature‘of

.ectivity prenaratory to emerwency action (o, 133)."

LY
On the basis of extensive reseprcﬁ Forvath and Fenz»

(1971) conclude that "there 1s abundant exidence that
‘most autononic mea ures...are resoonsive ta

heimhtened emotiona] states (n. 1h7) " Or mdre s{moly,

put, thero is sound scientific ewidence to/indicate:

) that tvere 1s a positlve relationshio between anxioty

and‘phy51ologlqelvarouoalﬁ
However, to assuﬁe aarelationshio;betWeen anxiety
and physiological state 1s not to sunpose that the

nhysioloqical state accompanyinz anxietx 1s nrecisely

'i the same for every oerson. As Martin (1961) suvgests,

gl;hGugh the emergencv reaotion "may be’ larmely

1nnate...1t 1s 11kely that as a result of learning or

;-

constitutional oredlsposition 1ndiv1duals tend to have

varlations in the manner in whlch the...reaction 1s

f

BXDTPSSGd (0- 23“) In | ct numerous studies have B

y“indicated that Deonle tend to demonstrate idiosyncretic:

patterns of ohysiolozical activity durinm stress

reactlons (Lacey, 1950 Lacey, Bateman, & Van Lehn,ii



1953 Lacey & Lacey, 1958 Lacey & ,Van Lehn,.1952l;e
Therefore, it is reasonable to subscribe to. Stoyva
‘and Budzynskl s (197&) conclusion that the assumotion'
of a- unlform emermency resuonse reuresents an
oversimulified lnteroretation of the conceut

——a,

| Intenratlon of voluntary and autonomic resuondinn. ‘

Underlyinn the use of weneral relaxation training
techniques that focus exclusively on the’reduction-.

of tenslon 1n the skeletal musculature 1s the assumotlon
' that the voluntary and autonomlc nerVOus systems act in
.unlson (Bud;;nskl & Stoyva, 1972) EMG feedback
‘relaxatlon traininq, for example, 1s used on the basis
‘30f the %uonosltlon that a relaxed skeletal musculature .
ise sufflclent to damoen the. actlvity of the autonomic
nervous system (Budzynski &. Stoyva,-19?3) ¥However, |
vwhlle there is evidence 1n supoort . of the urouosition

: that the voluntary and autonomic nervous systemsv
generally act 1n tandem fGellhorn, 196h Germana, 1969,v'fh
-Hess 195& Obrist Webb Sutterer, &lHoward 1970)
‘;Cameron (19&&) and Le Boeuf (19?&) have encountered

' "subjects 1n whom the voluntary and autonomic nervous

'usystems apuear to be only loosely couoled v Perhaps

.aS BUdzynSki and Stoy/-a (1972) Suggest theSe lndi‘]iduals

» ”iare "the,peoole for whom muscle relaxation does not
'."i'dlminish anxiety (o. hlu)) " Certainly this susgestion .
t.is conslstent with Le Boeuf' (19?&) finding that g

',uatlents wlth oredominantly autonomic symptoms dld
: : : e : L :



L

rnot show imorovement»in either-Specific symotoms or
generali;ed anxiety as a result of traininw in muscle
relaxation, Clearly,.rf muscle tension is not always f‘
a siénifiCant comoonent of the-stress response, athen |
" EMG feedback relaxation traihing may not be eSpecially
useful in the treatment of some individuals. ‘

Generalization of effects. Unlike most other o

tyoes of general relaxation training, EMG and thermal o

__feedback relaxation training are tyoically 1imited

'to sinple sites and it is assumed that the effects

'Tijof training zeneralize. As previously mentioned EMG

| feedback relaxation traininz is usually restricted
ito the frontal reeion, on the basis of the suooositionr’
that the traindnq effect generalizes to the rest of
t _the skeletal musculature (Alexander, 19?5)
vSimilarly, thermal feedback relaxation traininz is
'&eneraiiy limited to a sinlee fingertip site and it
is assumed that Reneral peripheral vasodilation '
results (Engelhardt 1978) ( However, the assumotion_;b
f such qeneralization has dubious suooort in terms,
.Etof empirical evidence.~'w'v . N
) Hesearch concerned with the effect of frontal

;ﬁEMG feedback traininq on the rest of the skeletal

usculature has not been substantial but the findings[?le

..‘,

'V.that have emerqed have proven disappointing.saIn'ﬂﬁfif"4h
’fapparent suooort of their earlier clinical |

tf,observations rezarding generalization, Stoyva and



4

Budzynski (19?“) renorted that "frontalis feedbac<

‘ subjects decreased on both frontalis and forearm FMG
A3

4

_ levels (o. 27&) ‘ however uhile the frontal EMG_

;1‘feedbacg subjeets reduced their forearmrEMG level

vby bsi‘ the control subjects reduced theirs by 39%

;Unﬁortunately(iStoyva and BudzynsVi (197&) failed to

- comment on the statistical significance of these

E forearm tension demonstrated by the control subjeets_;-

Dercentaxes. Clearlj, though the reduction inv;

.had nothinq to do with a generalization ofzrelaxation

fron the frontal region,'since only the frontal LMG

*j;feedback subjects showed a Significant decline in

tfrontal EMG activity.' Therefore, a large pronortion

_of the reduction in forearm tension exoerienced by

'the frontal EMG feedbacv subjects could be attributed

"EMG feedback traininw effect More recent studies"

;:;to factors other than aeneraliZation of the frontal

—

“ﬂconducted by Alexander (1975 Freedman {1976)

: Freedman, Glaros and Paosdorf (1977) and $Teedman and

i L

ffPapsdorf (1976) do not lend credence to the assumotion

RS

'ﬁ.that frogtal EMG feedback training is a. sufficient

- 10

’fcondition for muscle tension reduction throuqhout the BRI

Jnreduction from the frontal region to untrained sitesgfi,;;

Jl;skeletal musculature. Alexander (1975) for example

fﬁfdiscovered no evidence of a generalization of EMG

”:3-jon the forearm and 1ower lep. In addition Freedmangif’”!»*f

it

szf¥(1976), Freedman et al (1977) and Freedman and o



’-»system resultinz from thermal feedback relaxation

'_changes are. greatest at the traininq site (Slatter-

{bTaub 19?6 Surwit 1977. Wand Slattery, Haske}

Papsdorf (19?6) reported findings’indicatinv thatfthe

_frontal EMG feedbacc traininp effect meneralizes to

the nearby'masseter, but not to the forearm., dowever,

as Freedman etfﬁlk (19?7)vcaution, viven the close '

/ AN

proximity of the frontal revion and masseter, it iS

'likely that surface conductance of MAPS between the

%

facial muscles was resoonsible for the apoarent
qeneralization of relaXation to the masseter.

Studies of chanwes in the perioheral vascular

'training have- also been 1imited. However, on the,

| basis of the available evidence there aooears to be

biconsiderable Specificity of the training effect to

the anatomical loci from which feedback is given

-j(Slattery & Taub 1976) . Thus, while temoeratuze

o ;Taub 1978), there is only limited change at

';auntrained sites on the hands (Slattery & Taub 1§76'

“ rWand et al., 1978) and no evidence of concomitant '
“ch&hges in the surface temoerature at other body

'“ﬁsites (Elder, Frentz, McAfee, & Lewis 1977)

Obviously, the lack of evidence for the

"rgeneralization of ENG and thermal feedback relaxationffl.ij

) tréininq effects has serious imolications for the uée:fl

m i . y

“'7of these biofeedback techniqueﬁ in general relaxationif'

h?traialns. 1r the effects or EMG and thermal feedbac<:f7*



‘].fpsychological and ohysiolozical effects of EMG and

by

b}

';elaiétlon traihini’are as circumsCribed/as the‘research
v o \

suvméSts,‘then 1t is dlfficult to. understand how they

-can function as eneral relaxatlon training technioues

' The/Problem -{
‘ The use of EMG and thermal feedbac< traininv as

'general relaxation traininv techniques for both adults

xl

' 5and-ch11dren 1s 1ncreasinq, desoite the fact that the

training effects of,. these biofeedback technlques

‘apoear to be far more 1imited than originally thouvht

KﬂAltb\%gh there 1s a clear need for research concerninz o

~ the zeneral osychoohysioloqical effects of EMG and Y

f:nthermal feedback traininp, there 1s d conspicuous

;-1acc of well contfolled studLes in the area. Therefore

¥
~

tbe burnose of the nresent stucv kas to 1asoond to th

:'cneed for tbe emoirical examination of the general

LR 4

a;fhermal feedback relaxation trainlng.[ Wore soecifically; 

';the current study was desir"ed Lo 1nvesti ate the effects,v)

!
'of these biofeedbacV teobniques on anxiety and

o
N

__ogysiolorical arousal amonv children.

¥



CHAPTER II

REVIEW OF THE RELATED LITERATURE -

bt

Nature of Atety R St

While t e conceot of anxiety is attribu;ed a
significant role. in most psycholovical theories;4there
is an apoarentllack of consensus concernins ‘the nature
of anxiety (Fischer, 1970) It is eenerally agreed that
anxiety is both nsycholoaical and ohysiolopical in natuge
bnzmthe relative stress placed on each asoect varies with
::the orientation of the theorist. »Freud (1936)v for 9‘ |
‘“example, emohasi;es the nsychological nature of - o
;vranxiety when he maintains that it "is in the first
"{place something felt (o. 69) " WOloe (1958)
;3on the other hand, focuses on the DhySIOIO?ical

®

-facet\of anxiety by defining it as "the autonomic _]~'

reSponse oattern or patterns that are characteristically 'f
vpart of the organism S resgonse to noxious-, |

j“y stimulation (p. 34) ;'«_}: - "“lf_
i‘;’fi.y"i.u_ When the snecific nature of. the comoonents of

o

: anxiety is considered additional differences in
'AVi?' e-bnerspective are revealed.; For instance,,somel
inveg&igators differentiate between anxiety and h
fear (Cattell 1972 Lesse, 1970), whereas most |
make no spch distinctio? (bnielberger, 1972- WOlpe,xe
1958) _ By means of further illustration, some ‘
ldedwiwriters recognize the concept of general or o

[ ST
¥

i 13 .; . I ‘ ‘ . 0' . . ‘.. ‘ ') ) :
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‘free-floatina anxiety (Freud, 1964), while others

believe that what avbpears to be undifferentiatedu

ty that is Specific to. :

anxiety is actually anxi
numerous anriety-evokinz timé&i (WOlbe 1958) T |

Although this particular i sue is not easily

~of Systematic desensitization in the treatment of

\

resolved by referenge to emoirical-data, the success \;‘

_individuals apparently suffering from general anxiety;.'

probably céﬁstitutes ‘the strongest argument against

.~

,ﬁov

v}adifferences (Snielberqer v1966) Nevertheless :ﬂge’

'state (A State) and anxiety as a: relatively stable

the concept of free floating anxiety (WOlpe, 1958

1973, 1976) Theorists are also divided with reSpect

to the emphasis Dlaced on anxiety as a . transitory

k]

._personality trait (A Trait) - WOlne (1958) for

‘example, makes oassing reference to individual

differences in anxiety proneness but is almost
O

’exclusively concerned with situational anxiety.’,w' '

.Eysenck (1967f on- the other hand has demonstratedv
'v.high interest in anxiety“proneness to the pointl

‘%\postulatinz inheritgd differences in the f

. neu ophysiological-structure of the visceral brain

% ..,h

ccouﬁ% for individual differences in this
\\

;“\ \‘ . ™

,who are concerned with anxiety as a dimension of‘
"personality, agree with Eysenck (196?) that -

anxiety proneﬁeqs is based mainly on inherited

s

"\

v‘_personality variagie. Of'course, not all inveétigators~f
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X
differentiation between state and tratt anxiety is
relevant in the present context for a number of
reasons. Firstly, when general relaxation training

1s used as the sole apnroach to anxiety reduction,

~ the goal is a reduction in anxiety proneness, but

when genefal relaxetion training’igﬁused as part

of the systematic desensitization process, the immediate
aim 1s a reduction in situational anxiety (Stoyva &‘
Budzynski, 19?&). Secondly, the State-Trait Anxiety

Inventory” ror'cmid“ren (STAIC), which.is designed to

'measure both A-State and A- Trait was used as an

.

anxiety inventory in the current study.

Different points: of view are also evident With
reSpect to the relationshio between the psychological

and physiological compnonents . or anxiety. Some

‘writers subscribe to the James-Lange (1922) hypothesis,

which proboses that the exverience of preceding
physiological arousel ectually constitutes the
eootionaI gtate.‘ However, this view has been
seriously undermined by Cannon's (1936),observation
that organisms continue to %ggifest emotional

behavigr following separation:ofpthe viscera from

the central nervous system.

oy

Other investigators have adopted Cannon's (1936)
approach to the relationshin between emotion and

physiological functioning, which entails the

: aésumption that emotiona1 eiperienpe and phySiologicai



A o

) arousal occur simultaneously. According to Cannon
_ . , o /

(1936), this vrocess in’ nediated by the thalamus and

hypothalamus and involves' an upward discharge from

the thalamus to the cortex and an‘orthoSymoafhetic

Eis

dlscharge from the hypothalamus, reéulting in the
. Secretion of epinenhrine from the adrenal medullae.

"&\N
1‘///2nsonant g?th'Cannon's theory, but by no means.’

L)

unequivocal proof of 1t, is research showing increased

- /// secretion of epinephrine amon? ahxious patients and

(T

healthy subjécts undef stress (Von Fuler & Lundberg,
195L), and the induction of varlous psychological
and physiological manifestations of anxiety through

4

the " administration of enineé ine (Rickles, 1965).
‘{JJ Although the aporoaches of James- Lange (1922)
and Cannon (1936) differ regarding the timing of emotional
and physiolozical events this 1s not thé only voint
oh which they diverge. These positions are also at
odds with resoect to*the tyve of correSponoence between
the psychological and physiological concomitants of
anxiety. While the James-Lange hypothes;S requires
that there is.a uniqﬂe:pattern of physioloéieal '
aroﬁsal forythé’emotion of;ﬁnxiety, Cannon's theory
entalls no such assumption. In fact, one of the‘
criticisms that Cannonl(1936) leveled against ‘the
xifjames Lange hyoothesis was that visceral changes do
not seem to vary from emotion to emotion. However,
1t should be understood that the emotions Capnon had

e

~L



in mind when he mage this observation.wcre those

of the “fight-orrflizht" reaction, such as anger and
anxiety. This'ci;rification 5 necessary, because

" some theorists have gone a step.further than Cannbn .
by maintaining tnat tne‘nhysiologiCal concomitants_
of all emotions are the same (Duffy, 196 Mandler,
1962) Duffy (1962 for instance, proposes that
any emotional condit‘on comorises a state, which is. b\
physiological and nonSpecific, and a direction, which |
is pSychological or,cognitive, According to this
‘perSpective,there.should be no difference between
'the.physioiogical manifestatitns of such disparate
emotions as anxiety and eupnhoria, uith the subjective
.eroerience of suchbstates being determined by
cognitions arising from”the immediate situation.
Consonant with this view is research indicating

’that such dissimilar emotions as joy and anger can
:be eXperimentally induced in subjects infused with
'epinephrine, without any exnlanation of its -
physiological effects (Schachter & Singer, 1962),

On tbé/other hand, numerous investigators have
provided evidence of differential physiological |
reSponses in emot&bns (Ax 1953; Engel 1959, |
Funkenstein, King, & Drolette,A1957, Lewinsohm,

19565 Schachter, 1957). It is interesting to note

that the majority of these investigators have been

‘concerned with preclsely the same emotlons as-



Cannon (1936), that is, anger'and anxiety.
Nevertheless, as Splelberger (1966) antly observes,/
'tge diversity of emotional states is not oaralleled

by an equal number of visceral and endocrinoloqical

oatterns,'or, ir this is the case, these patterns. have

neither been {solated nor identified. Perhaps, as
Martin (1961) suggests, ‘arousal states can be
differentiated from a more general state of activation
iny when “arousal reaches a minimal level of
intensity. | L

origins of Anxiety

”MOSt'theorists are not concefned with.the origin
/of anxiety, per se, ‘but with the etiology of” neurotic
anxiety, that is, anxiety that ﬁs disorooortionate

or inaporopriate to the situation., Different theorists
tend to subscribe to different causes of neurotic
anxiety, including classical eonditioning and

stimulus generalization‘(Wolpe, 1958), operant
conditioning and modeling (Bandura & Waltgrs, 1963)
prolonged stress (Selye, 197&), unresblved intrapsychic
conflict (Freud .1936) acquired behavioral %
dispositions (Spielberger, 1966) and deficienciesyin

{ the nervous system (Eysenck 19673 Malmo, 1970) . |
This variety of postulated causes BLflects divisions

" on a number of basic issues../;&fstly, although it

"is//enerally agreed that neupotic anxiety is both
i .
. |

"

N
.



genetically and environmentally detm"fnin<=:?i\j nd
despite evidence that both heredity (Braconi 1966

, Jost & Sontag, 1944; Shields & Slater, 1960) and
'enviro‘nrﬁent (Bandura & Rosenthal,, 1966; <ye, 1974;
Watson & Rayner, 1920) are inolicated the relative
stress placed on each of these factors varies |
among theorists Secondly, while some theorists

'.consider reinforcement to be a significant factor
in the etiology of neurotic anxiety (Bandura & Walters
1963?, others do notlfocﬁs on the part olayed by
this variable (Malmo, 19703 “Selye, 1974). Thirdly,
some investigators are concerned with unconscious
causes of neurotic anxiety (Freud 1936) while others’
nake no reference to unconscious determinants
(Bandura‘&'Walters 1963;‘Selye 1974). . In addition,'
the part olayed by cognition is recognize; by some |
(Bandura & Walters 1963. Soielberger, 1966) but
not by others (WOlpe, 1958) Finally,‘the imoortanCe
of vicarious learning is stressed by some theorists';
(Bandura Q Walters 1963) and ignored by other |
investigators (Malmo, 1970 Selye, 197&)

E Since Soielberger's (1973 STAIC was used as an

-

anxiety inventory in the nresent study, Soielberger's

CA

views on the oripin of neurotic anxiety are of
[

NS particular interest According to Spielbergpr (1966),*"

'~“A trait is assumed to reflect residues«of oast -

. "

eXperience that in “some’ way determine individual B



‘differences in anxiety proneness, i.e., in the'

disposition to see certain types of situations as
dangerous and to resnond to them'with A-states (p. 18),“
More specifically, Snielberger (1972) suggests that |
"high A Trait. persons...received exoessive criticism&

-

and negative appraisals from their parents which

- undermined their Self confidence and adversely

influenced their self- concept (p. US) ' It is clear,t

therefore that Spielberger (1966 1972)‘emphasizes

' environmental, rather than genetic, factors in the

/origin andﬂetiology‘of neurctic anxiety.v

Anxiety Resolution

Just as opinions vary regarding the origin of o
dysfunctional anxiety, so they differ,with reSpect
to its resolution. Among the'numerous'strategiesf

used in the cause of anxiety reduction are

o counterconditioning (wo1pe, 1958, 1973, 1976),

»

rearrangement of reinforcement contingencies (Skinner,
1953),_the provision of appropriate models (Bazfura &,

Walters, 1963), insight oriented therapy (Freud 1936

Ellis & Harper, 1961 Perls, Hefferline, & Goodman, 1951; .

Rogers 1951) and general relaxation training (Haugen,1 S

3

Dixon, & Dickel, 1958 Jacobson,,1970 Payne,.197o-
Schultz & Luthe, 1959) ~';,f; o .;c"_"‘

As previously indicated, the application of

-

general relaxation training in psychotherapy customarily‘



takes one of.tworforms.. Firstly; some therapists
‘most notablv Wolve (1958, 19?3, 1976), use neheral
'relaxation traininm ‘as 8 temoorary anxiety inhibitor.
durinz counterconditioninm. Therapists operating
"from this berspective do not attempt to bring about
\.some general chanﬁe in the individual, but aim at

desensitizing the oerson to soecific anxiety evoking

~ -
Y

'stimuli or situations. Other therapists including :
hﬁangen et’al (1958), Jacobson (1967) and Schultz N
and:&nthe (1959), use general relaxation traininp !
',&S a means of developing the individual's generall
self- regulation ability (Lowenstein, 1977).

However, while the value of general relaxation-’
"training as a temporary anxiety inhbbitor is well

T'documented (Paul, 1969) the value of - general

1t‘relaxation training as an antistress response is‘

more of a worklng hypothesis than a scientific L

;fact (Stoyva &fBudzynSk1,.197“).

r_MeaSUrement of Anxiegzx"

" As Martin (1961) obseryf _."one‘sltheoretical
approach to anxiety affects how one goes about

]

measuring it (p. 23&) " It is not surpriSing, ;_i

’=r¥htherefore, that anxiety research has employed a- host

l,of physiolomical behavioral and self report measures}fufw:

-hiOf anxiety,_ Both scales of the STAIC for example,;l"f"

F;constitute self report measures of anxiety. HOWPV?Ttr”’;fa



. ] , :
in apnarent recognition of the difficulties

yasSOCiated with seifereport measures,‘SpielberVer_
,(1972) concludes that'"the‘presence of anxiety»statest
in humans can be most meaninvtully...defined inaterms’r
~sof some combination of introsnective verbal reports .
and physiological behavioral signs'(_ 29) RA' |
:inumberuofrinVestiqators;apnear to,share Spielbergerfs.
| (l97é) view"becauSe‘it~is'not.an uncommon practice”'
for experimenters to simultaneously employ self report'
and physiolozical indicators of anxiety (Engelhardt |
v 1978- Payne, 19704 Reinking & Kohl, 1975) - Among'the
common phySiological measures of anxiety are muscle
tension, skin temperature and electrodermal activity
(Fee & Girdano, 1978) which were used in the present
study to exDlore the physiological effects of*EMG and

thermal feedback relaxation training

' Nature of Physiological Arousal

As previously indicated heightened phySioloﬂical't

t.j arousal entails a shift toward dominance of the

sympathetic division of the autonomic nervous system.{'

While the parasympathetic system 13 Drimarily an C

energy-conServinq system, the Symnathetic system tends-"”

to promote energy exnenditure by mobilizing the B
body to meet emergencies.i Thus 1n0reases in B
physiolovical arousal are characterized by 1ncreases

in blood sugar level blood pressure, heart rate,'fj” S

»f



(Benson, 1975). - | IR .

reopiratory rate, EMC activity, blood flow to the

vskeletal muscles and sweat gland activity, and by

cmdeCreases in digestive activity'and skin temperature

.Measurement of thsiolozical State ']_ \Sj‘

Numerous different measures have been used as

T indicators of physiological state, including blood
Vsugar'level blood pressure, brain-wave activity,
A’cardiac output electrodermal activity, endocrinal

:activity, heart rate, muScle tension nulse rate,

. respiration rate, saliVary outout and skin temperature

i'(Martin, 1961) AS noted earlier,imuscle tension, L

: skin temperature and electrodermal activity were,

w:used in the oresent study as measures of. ohysiolovical

'state. The choice of muscle tension and skin
,temperature was oartly zoverned by the consideration
- that measurement of these variables was necessary in,~f'

:-order to determine mastery of the EMG and thermal'

".feedback training, although both measures are R

ngnerally accepted and commonly used indicators of

‘;-_physiological state (Martin, 1961) ' The selection:

:i-of electrodermal activity as a measure of

Ephysiological state was based on experimental evidence -

ei;iindicating that this variable is a particulariy

rjsensitive indicator or chanqe in 1eve1 of physiological

.'->f’t‘:.,arousa1 (Martin, 1961)



Mea"urement of muscle ten ion. In.research

'and to an increésinv extent in clinical settings ’

elcctromyoqranhy has renlaced the estimation of muscle 4

Fs 4

tension, or. muscular contraction, by subjective report,
fvisual inspection or naloation 5 Electromyograohy

_entails the detection, amnlification and recordins -

G
[

of the MAPs that are‘oroduced when motor units fire
(Goldstein 1972) Of course the electromyograph
does not nrovide a direct measure of muscle tension;}_
~ since the MAPs' occur prior to the contradtion of thel
’muscle;b Nevertheless in studies relating variations

"e_in muscularicontraction to chanpes in EMG amplitude o

* the resulting correlations have been high Wilcott A
‘and Beenken (1957) for examole, renorted correlationsr"
in the 80s and 905 between muscle tension and

“"EMG amplitude.: With reSpect to the Sensitivity of

electromyography, which constitutes one of its main
3 :

) '-advantages Green, Green and Walters (1970) indicate

that "an electromyozraohic (EMG) electrode...will
usually detect a continuous firing of motor fibres RN
even though visible signs of " tension may not exist _'f

and muscular feelings of tension may not exist ( ) 7)aW

‘_rWhile electromyography may be annlied to any i‘V:

lffindicator of muscle tension (Luce & Peper‘ 1971)

: accessible muscle, the frontal region is a common

'”site, because it aopears to be an esoecially SenSit1V€ svd

P

Measurement,of Skih temnerature., The familiar r.




mercury—in—glass'thermometer iswunsuitable fOr.most
'research'auolications because-it unduly"restricts
_the activity of the subject and does not provide a
’ remota&y recordable siznal. Therefore, thermome$g§§
‘used for re,earch uurnoses usually have thermocouoles»
:'or thermistors as . sensing elements The thermocouple
"is a simole device formed by the: junction of two .,
.wires made from- dissimilar metals usually couuer and
‘ajconstantan, which qenerates a small potential when
_ fheated (Brown 1972) 7 Among the disadvantaqes of o
dthe thermocouple are its low output and consequent
jneed for high amblification and the necessity for
.iusing special” alloys in the connecting cables to
: (eliminate temuerature artifacts._ The thermistor, on o
,the other hand is a semiconductor that changes»w”.‘o
esistance with ch[nges in temcerature., Modern’

thermistors are manufactured from oxides of" nickel

- manganese,.iron, cobalt couper magnesium and other

. ahrmetals (Brown, 1972) In the past the thermocouple

.waf favored over the . thermistor for temperature

detection, because of its greater linearity of output'-

",versus temperature change.. However, this difficulty

';has been 1argely overcome by the newer thermistor

Aelements such as that used in the present study, which

-~

~exhibit rapid and large changes in resistance for' N

"i?lrclatively small chanqes’in temperature (Brown, 1972)

”,Regardless of the tyue Off88n81n8 element used skin .



temoerature i’s usually monltored at a site on . the
hands or,feet, These locations are oooular because'
‘the’sﬁin of the hands and feet aeneralf§ undergoes
1‘the most oronouneed coollnv during ohysiological
“arousal (Dur‘fy, 1962, 1972) "

Measurement of electrodermal actlvltx ~Since

3._the dioCOVPry of the zalvanic skin reflex by
_Vigouroux (18?9) the electrical prooertles of thei
:°kin have been studied extenSively as indices of

_t,human osychophysioloqical,orocesses. There are @ °

B three baslc-indlcatora;of electrodermal activity
o~ 1n common use, namely, skin“conductance; skln o

,,:'.’

nce and skin Dotential (Venables & Christle,'
bkin conductance;§which was%the indicator
3the-breSentVStudy, 1s measured by aonlyinz "
tant voltame across the skin between two
htrodes and determinina the amount of current
%smitted by the skin (Autgvenic Systems Incoruorated
6) s Since an externally aoplied voltage ls e
'wfployed in. this determlnation, Skin conductance 1s’1ufl
an ex0somatic electrodermal measure (Edelberg; 19?2)
- Skin resistance, which‘is also an exoSOmatic 1ndicator;nf
| 1s measured by drirlné a. Small constant current e
‘lldacross the skin between two electrodes and notiné
the voltape that develoos across the electrodes 1n

n’order to calculate the resistance of the skln

(Ed%éyerv, 1972)' “ﬁlthobgh skln reslstance 1s used-ﬂ



as the electrodermal measure in several inexpensive
- /'/'
P

>
e]ectrodermal feedbaeV device

skin conductance is
zenerally nreferred over: skin resistance, " because .

the apolication of a constant current across the skin

can cause skin irritation and oroduce artifacts
(Autogenic Systems Incornerated

1976) Unlike skin
conductance and skin resistance cskin notential is
an endoSomatic measure

since its detection does not
require the aoolication of an external current

Source (Edelberg,‘1972)

Skin potential is m@asured
by olacing two electrodes on the surface of the skin

and notinz the electrical potential difference
between them fEdelberg, 1972)

Of course, in order

to observe activity, two sites of dissimilar activity
are.required.

: Unfortunately.

owever,
wave is recorded

if -a oositive

g

it is imoossible to determine whether
Jit indicates a oositive resnonse in theafirst site or
la negative one in the other (Edelberg, 1972) This

difficulty is usually anproached by emoloying an

inactive site /Buch as the inner aspect of the ear

- | >
1obe, for one of the' electrodes, or by attemoting to

inactivate ‘one. of the sites by perforation (Wilcott
1959) or Skinﬁdrilling (ShacVel, 1959)
N

While skin
potential acnears to be a relatively popular f; i'ﬁ
qelectrodermal measure, the oractical difficultiesf '
B associated with its detection are somewhat formidable

Irrespective of the tyne of indicator used the palmar

A N
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and plantdr urfaces are generally recopﬁized as the *

~

best sites for the” neasurement of electrodermal
activity (Edelbero 1967)  The oalmar andvolantaﬁf
surfaces are’ not only hﬁvh&y active in dlsolayinv,
electrodermal resnonses bkt are also convenient Si.'
in terms of electrode‘nlacements (Edelberq; 196?)5

. In addition; in the eosencefof ngp;embient‘_‘f o YA
temperatures: the eccrine sweat glends'of'the bélms‘ .
and soles produce erousal rether tben‘heat-foss, , o

‘szeating (w11cott 1967)

-

;Psychonhysiolokicai.Effect§5of'EMG.Feedbacﬁ’Relaxation'

Training SR e A S
: Certain commorr deficiencies in biofeedback res earch'A

make 1t 1moerative to exer01se caution 1n,eva1uat1nr

studles of the nsychonhysiplorical effects of ;MG

,feedback relaxation traininp. For'examolg numerous

X

-1nvest1gations fail to 1nclude any tyoe of- control . gy

- groun (Bowles & Smithv 19?8 Canter et al., 1975

3*fq(Breeden,vBean,‘Scan@

"Staples & Coursey, 1975) In additiori‘ﬁ’ many studies' AR

uane basedgon-a tota 1nadequate number of sub}ects

&
[

}ettQ & Kondo, 1@75, Kapoes &

:fMichaud >1978‘-Mllier“ Muruhy, Miller{ & SmouSe,’

-»5.1976) and 1t s not’ unusual for hMG feedback

in promressive relaxetion (Le Boeuf 197& Montpomer

vorelaxation tralnlnp to be’ sunnlemented by home nractice
P -

e

ﬁaBesner, 19/5, Townsend House, & Addario, 1975)




Since Suéh procedures do not permit evaluation of
the%effeCts of EMG feedback relaxation training,
study g ¥ithout control &roups, investigations with:
less thﬁn tpn Subjects DETr groun and eXperiments in
whieh mixan trainlnq 38 used will be excluded from
-‘diseussion. | ’
Studlés {‘ofa the psychoohysiological effects of

EMG feedback reléxﬂﬁion training, that meet ﬁhe
previously mentioned criteria, seriously question the

ffectiveness of this. bioﬁeedback technique as a tyne
of gepnef?l relaXation trainlnz. With respect to
anXleyy T®duction, such studies anpear'tq produce the
Consiséent finding that EMG_feedﬁack relaxation

raining ls generally no ‘more effective than control.
Droﬁedufes (AleXander, 1975, Coursey, 1975; Coursey &
Franyel s 1974; HayneQ&\MOSeley, & ‘McGowan, 1975;
Mehearg & Eschette, iq;ﬁ:‘Ohn@, Tanaka,‘Tékkyaa
 MatsypgP®s Kurlya, & xomemushi, 1978) This finding -
apPlyes FO both state and trait anxiet%, although
1t Should be noted that all the stud1e§ gited were

conducted with normal adults.

In T®lation to the DhysioIOgical effects of EMG
‘feeqbaOK relaxation training, the vast majority of
stUdyes iMdicate thay this biofeedback technigue

© does reduce musScle tension in the region of the

.tralnip% Site (Carlson, 1977; Coursey & Frankel, 19711,

Fee & Girdano; 1978 ohno et al., 1978 Reinking &

o

29

e
Dy
-



Kohl, 1975), but that this seems to be the extent of
1ts physiological effects. As previously indicated,
investigations concerned with the generalization of
muscle relaxation from the frontal area to the rest
of the skelétal musculature héye generally failed
.to provide evidence in suonortlof such an effect
(Alexandér, 1975). Since this generalization‘gffect
was originally nostulated on the basis ofgghe subjective
reoofts of frontal EMF feedback subjects (Budzxﬁski &. |
Stoyva, 1969),.1t is notewdrthy that when frontal
EMG feedback subjects rqoqrt'a-subjective generalization
effect, 1t 1is uéugl for control subjects tofindicate
a similar experience (Alexander, 1975: Reinkiné &
Kohl, 1975). . L |

The limited number of studies that have exaﬁined
the effects of EMG feedback relaxation- training on
autonomic variables&~have produced equally disanno(hting
resulﬁs (Carlson,#fJ}?:’Fee & Gifdano, 1978: Ohno et |
al., 1978). Carlson (1977), for example, found that
frontal EMG feedback training was assoclated with a
‘decrease, rather than an 1hcrease, in finger températuref
Thus, the direction of temperafure change in the |
frontel EMG feedback group was .opposite to that
eipected if the trainiﬁg had 1ndu¢ed general relaxatibn.
In addition, Fee qﬁd Girdano,(1978) reported that
frontal EMG feedbackﬁtrain;ng did not significantly

reduce autonomlc'nervous system activity as measured

i
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by electrodermal resoonse, heart rate, resniratibn

rate and skin temperature. Furthermore, Ohno et al.

(1978) found that frontal EMG feedback training was

no more effective than control ﬁ%asurqﬁ in reducing

heart rate. It should be observed, Héwever, that

these studies were also restricted to normal

adults. | | .
) Feg studies have been ca;cerned wiﬁh the '%{

psychonhysinlozjcal effeéts of EMG feedback relaxation(

train;ng among children, Neverthéless; it does

apoear that withrbhildren, as with adults, this

bioféedback;techniqué reduces muscle tension af the-

training.site; This Specific effect of EMG feedback

relaxa&ion training hes been'deﬁonstrated‘witw,nopmal

-children (w1lk1nsoh,'1976) and with children sufféring

from asthma (Kotées & Giaus, 1978§'Kotses, Glaus,

Crawford, Edwardé, & Scherr, 1976) and hyéerkinesis

(Jeffrey, 1978). _ However, 1£ is interesting to note

Jeffrey'sv(1978) observation that motor activity in

other‘barts of .the body 1s»no%.;ﬁCOmoatib1e with.

relaxation at the‘traininé site, Acgording to Jefffey _

'(1978), nany of his pyperkinétic sﬁbjects were able

to produce‘significant réductionsyin frohta} mhscle

| tensioﬁ‘Wh;le’mbving a foot or -hand in a repetitive

manner, which suggésts a lack of zéneralization of”

training‘éfféct.‘ Althdumh ﬁherefis no céﬁﬁelllnv B

reason to exvect the psychoohysioloqical effects“of



iy

19745 Thomoson & Russell, 1976) and commonly, involve

W

EMG feedback relaxation traininv among children to
be markedly different from those among adults there |

i85 an obvious need for investiqations conducted with

children.

Psychophysiological Effects of Thermal Feedback

Relaxation Training

Relatively few studies have been concerned with .

the psychochysiological effecto of thermal feedback

_relaxation training, and those that have been»

'conducted are not immune to the common deficienciesﬂ

of biofeedback research. Unfortunately, investigations’
of the psychochysiological effects of thermal feedback

rela&ation training frequently lack control grouos

| (Bernthal_& Papsdorf, 1977, Freedman, Lynn, & Ianni

19783 Mathew, Largen, Claghorn, Dobbins, & Meyer,
1978), are often based on‘extremely‘limited;Samoles-

(Lynch Hama, Kohn, & Miller 1976- Peper &;Grossman,

the\simultaneous application of thermal feedback

L

relagﬁtiOn,training and”other.types of training’

(Eng%lhardt 1978--Surwit‘ Pilon, é'Fenton,_19?8§'”

Werbach & Sandweiss, 1978). 1t studies of the

psychonhysiological effects .of. thermal feedback

-relaxation traininz had to meet all the criteria

.specified in the orevious section, hardly any would

32
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»
to be examined in _the proceeding discussion will be

based on 1imited sanples althouzh those without
control grouos and thdse, entalling mixed training
' will be onitted from consideration. . .
The small number of studiesvthatkdo oualify‘for
inclusion, are based entirely on’adult samples |
V(Elder et ali,_1977:‘8toffer, Jensen_& Nesset,‘l977:
dThompsont& Russelll.1976)‘\ Furthernor“e:‘n'one"‘of~
these investigationswhave included subjective
measures of anxiety. Therefore, despite the fact
that thermal feedback relaxation tralning is being
nused as an apiioach ‘to anxiety resolution (Bernthal &
Papsdorf 19?7, Engelhardt 1978) there is an absence
'jof sound experimental evidence supporting its use in
thi's capacity. With resoect_to.the physiological:v
effects of thermallfeedbaCk relanation training, the
limited number of studies: in the area have produced
"findings which sugpest that this biofeedback technique
exerts a- specific, rather than a general influence
v-on physiological functioning.v It does appear that
‘thermal feedback relaxation training increases skin.a“
temperature in the region of the training site }“
;‘-’(Elder et al.,. 1977, Stoffer et al., 1977, Thompson &.
_Russell 1976),}with a- concomitant change in the :

o Y
U;untrained hand (Elder et al.,v1977) M,However,

'iElder et al. (1977) found no- evidence of a generalizatioan B

of training effect from a traininz site on the right fﬁ
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hand to untrained sites on. the ankles, the forehead
the thorax and under the rivht arm. At the same |

'.time,‘Elder et al. (1977) bserved no changes in heart

arate.or resniration'rate;' In addition, Stoffer et al..,

'(1977) renorted:that success%nl thermal,feedback
_ relaxation training”did not affect immersion time,_

pain ratings'or bloOd'nressure during‘a cold pressor

'postteest._ ’ Ther‘efo’re, the potential of thermal feedback |

training as a zeneral relaxation traininv technique, .

'for adults and children, remains in question.

‘P,leotheses , - ' - ‘ ’i;;f

A number of hynotheses including those delineated
‘t for emoirical investigation in the oreSent study, aré._
Squested~by the precedinz discussion. The basic : |
proposition to be tested _which subsumes the following
sneoific hypotheses is that EM" feedback relaxation

training (mroun 1) and thermal feedback relaxation

traininz'(arouo 2). exhibit snecificity of traininz effect

‘ and are ineffective as qeneral relaxation traininq "

'"techniques for children""' e _Y ”. |

:'l:i;ﬂulThe EMG feedback qmouo,«in.contraSt with theig-ﬁi
'tl.Qchermal feedback grouo and the control groun

(group 3), will demonstrate a lower level of -

'_‘muscle tensionrin.the frontal~region.-‘.j;h_ff

w*ff 2,;} There will be no difference in level of muscle;

tension in the frontal region between the thermal »l[

4



1feedbacv grouo and - the control qroup,

P

The thermal feedback nroun, comcare with the

“EMG feedback grouo and the control vrouo, will

“

'show a hiaher level of skln ;emoerature.l

There will be no difference 1n skin temoeratureie'

between_the EMG feedback«qroup and the control

group.

";There will be no_difference 1n skin conductance

"‘,three zrouos.

"There will be no difference in 1evel of trait |

anxiety between the three zrouos.f

1 There will be no difference in level of state N

anxiety between . the three FrOUDS..'f;_e:f- i

!

\d
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' CHAPTER I1I
'DESIGN AND PROCEDURE
‘rsampi-e-
DR Subjects for this- study were drawn from the 89

glade six students attendinz an elementary school in

a city of anoroximately 600 OOO residents in northern
f\Alberta.u This»vrade six.otudent body comorised,b?
:boys and 42 virls, from. which 27 male ‘and 2? female -
- subjects were randomly selected and: assigned to one.

-f»of the followinm zro/pS‘ exnerimental grouo 1 ‘which

B received EAG feedback relaxation traininz,

‘eXperimental rrouo 2 which received thermal feedback R

»’a:relaxation traininq and groun 3 (control qroup) ’which:

";n_obtained for all subjects.:5Vﬁ“

g:received no relaxation traininz. Parental permission_v}ﬂ

-

'for Darticioation in the study,,which was oresented

'as an extracurricular relaxation training courSe, was}t

'(“

: J'
1

P_..._roce___..dure T i B R TR DRSS

The 5h subjects oarticipated individuaIIY- iﬁ%/l

:ffone ori;ntation session, one oretreatment session and‘__

'ff_five treatment sessions, each of approximately QO

ﬂf*minutes duration.v These sessions were scheduled on

'ri}consecutive weekdays, with one subject from each grouo f{fhf'

’5entering the exoeriment on- the same day. Adherence'

to this schedule ensured that the oretreatment se sion"',i

oS S
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. and the final treatnent session for any oarticular

-

subject occured on the same day of the weev and . ;‘f

that the dav of the wee% on whlch subjects entered

[uthe eXperlment was balanced for. the three vrouos

In addition, the tlme of day durinz which the subjects

particioated in the study was balanced for the three

',groubs in. order to control for the possible effects
vfof diurnal biological rhythms and fluctuations in

'environmental conditions. All sessions were conducted

rin a quiet uell lit room, which was. maintained at a

lconstant temcerature of 70° F (Autogenic Systems

Incorporated 1@76) "‘f?" N s lf; le-
: ~\- B
All sessions comori ed an 1n1tial ohase of

;fsubject prenaration followed by a measuring and

.recording chase of ancroximately 20 minutes duratlon.u

fDuring the subject creoaration nhase, the subject

'"'elreclined on a black Kroken 1ounrinm-chair (Ikea,

.554i;1979) and was connected to a thermometer (Autozen;

’"“ffand an electromyograph (Autogen 1500) The two

df;actlve dermopraph electrodes were attached to the

‘?fball of the foot (same slde of the body as the

’ vz..'v

”;fﬁdominant hand) wlth the referenoe electrode

' u?lattached to the dorsal surface of the foot (Edelberg.,

"11967) rior to the attachment of the actlve

/ .

:ffaddermozraph electrodes the ball of the fodt was:

vnagucleansed with Sterling s Wet Ones, and dried with

E E

: ?Q.f2000) a skin conductance dermograoh (Autogen 3000)»,~l¥f'“



Kléghex"tiséugg; td\hﬁsﬁre f}rn e]éétrode a{taéhﬁentg}

7The temoéréﬁurpfnfbbe'wés étféched to_thé;nélmér_
‘surface of tﬁe_dista] ohaianr nf thekﬁiddle flngpf'
’of th9'dohihént‘hahﬂ.(Autovenic Systen% Incornoratod

. 19?6) Tbe two active E“G Plegifodes were attachpd |

1 1nEEJabové tho éyébrows, wirh a reference-electrode

between them 1n the center of the forehpad (Davis,.

71959)

‘ Durinq the. measurinm and recordinm ‘phase of pach ;f;

e

gsesoion,’averazp Eme\agtivity,«averagp skin tevnerature'iv’

.and averave skin conductance 1evel frOﬁ the Dreviously
p _1nd1cated sites, were measured and recorded 1n‘ -

aalternating sequence.5 Tre ordervin.wrich tne-thféé

"physiolopica’ variables uere measureﬂ‘and recorded
:1:was rotated and balanced for each Rroun. Averaae
FMG activit&, averaze skin temoerature and averavp
' s<1n conduntance IPVPl were monitored and recorded
‘five timps durinm each meaéurlﬁ éndyrécorainz Dhase.  
' ﬁJEach7measur9ment period was of 60 seconds duratinn L
_jand was follo?ed bv a 15 second record1n~ neriod |

e

f3_.‘-¢dur1ng which. thp exoerimenter recorded the dgta for

"fthe preceding measurement period and adjusted thp'ﬁ.= i

e

; tequ1nnent to monitor t%e néxt nhyslolozical variabie. f§5{.
':;}:The data recorded dur*nz the nretreatmoqt SPssions .
Jiifwas used to cAlculatP the nretreatmeﬁt baselinesv whilﬁx

’”the data recorde durlng the final treatnent seqsionulff 

 1uwas used to calculate the final treatmont baselines.ﬂ'wsf-'"”;
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,ﬁeasurement'and recordtﬁt during thevorlentatlon
’session and the" first four treatment ses sions was g
performed in an attennt to standardize nrocedures
across all sessions. Durinq the measurlng and -
recording phase the subjects were no”itioned in .
' such a way that theé were unable to observe either_

" the measurinp equinment or the exoerimenter

recordlnz the data..tl - . E&-*

' Orientation*ses°1oh;

'At' the Beginning of the -
orientation session, which was desivned to adjust N

1the subjects to the experimental situation, the : ,f'_‘w

'sexperimenter 1n§5§itted each subject as follows"'
"‘"Helfg X. We wiLl be working toge%her for about

"740 minutes today, S0 1f you need to use the~wa$hroom;
"hplease do 50 now . All I want you to do ié‘tc-ﬁaké IJI; | v

4;.off your shoes and socks and sit on this chair, while g
'LI measure how well you are relaxing. Which hand do‘l3
\y7you usually write with? I am going to attach this .
"f'sensor to your finaer.. It won t hurt you at all._f;h-“3 I"Jj
k;It is just used to tell how well you are relaxinz.yjut’:' E

vuhg(Temperature orobe attached ) "Please dO n°t tOUCh [v”

jlfthe sensortﬁﬁyour finger or allow 1t to come,into_»:f

| f’dcontact with anythina., Next I am going,to attach

~ u .

'rlﬁsome sensors to your foot after I have wined your

'ﬁifoot to make sure that the sensors stick on oropPT1Y-

/A

'ﬂff(Dermograph electrodes attached ) "Now, I am yoing

"!y}to attach the last set of sensors to your forehead.-'

L s



5 attached ) "Your tas k for the next
?to relax 8s comnletely as you can, but
nfsleen or close. your eyea. Any questions?
1 _v°fortable? Now ju t sit quietly and‘wait
Q‘tell you that we’ have finished W

treatnent session.' The experimenter nrenared

'bject for the measurina and recordinz vhase of
getreatment session as followS'."Hello, .‘7Dc,‘:‘
’ yon d to use the washroom before we start? All

you to do is to take off your shoes and socks .

and on this chair, while "I measure how well you
are reiaxing.”. (Probe and electrodes attached )-f‘.',
“Yonr for the next 20 minutes 1is to relax as 1{r“'”

as. vou can, but do rot go to sleep or closef

'lhxpur eyes._ Any questions? Are you comfortable°‘ Now,.
just sit quietly and wait until 1 tell you that we .

1/ghaye finished." o e o -

| ":Following the measuring and recording ohase of

f7the pretreatment session, and the removal of the orobei

_;'and elgctrodes, each snbject was directed to comnlete t{ff

H”“the scales of the. STAIC as . follows' "Before you

:“leave, X I want you to comnlete these two questionnaires{ fV

‘ﬂfI will rqad the directions aloud for the first one,_73"

jf:while you read them silently."‘ (Standardized directions i"gj;'if

‘,for the. A- Trait scale of - the STAI@ read aloud by
7i?eXperimenter )3 "Now,_ao ahead and 1et me know when
,?{you have finished the first questionnaire.ﬁ (Subject

R R

10
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.comoletes'scale )“"I willinow read'the'directions'

aloud for the seCOnd questionnaire, while you read

) mx.‘;}, .

_tﬁ' zsi]ently." (btandardized directions for the

‘ntA State scale of the STAIC r.add aloud by OXperimenter‘)'
"Now, go ahead and let me xnow when you have finished

5¢’the second questionnaire.ﬁ_ (Subject comoletes scale.)"

| The scores obtained on the oTAIC, ‘at this tine, :ipﬁed

- as indicator°:of oretreatment trait and state anxiety

- levels. T

Treatment sessiono{' Durinz the subject

0

preoaration ohases of the treatment sessions, sﬁbjeots
-/received standardized instructions according to qrouo
membership.' Subjects in zrouo 1 received@instruction
“in EMG feedback relayation}traininy.' (For tianscriot ‘ f;?:d
d}of EMG feedbaok traininz in tructions, ‘see Apoendix Am) }:
-Subjects in group 2 received instruction in thermal o
feedback relaxation training.ﬁ (For’ transcript ofﬁ
‘thermal feedback training@instructions see Apoendix B )
Subjects in group 3 recei;ed no/relaxation training
instructions., (For transcript of no relaxation traininm
iiinstructions . see. Aopendix c. ) Followinz the subjeot
5Ldpreparation ohase of each. treatment session, subjects;
’inin Kroup 1 receivéa EMG feedback, subjeots in arouo 2 ‘?ii'
?fnreceived thermal feedback and squ cts in zrouo 3 '&
;attempted to relax without any tyoe of\ﬁeedback. ,f:l'

o Upon completion of the measuring and rec rding r;ff';';ft

Tafphase of the 1ast treatment seSSion, and the remo;al\\;\;f'7

~. .
Seid g . 3 . L S s
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:ofithe'probe and electrode° each subject was directedfi

sto comolete the. scalc of the oTA%?»as follows:

S"Before you 1eave X, I want you €é co@olete these

.two questionnaires.‘ I will read the directions alogd

- for the first one,’ While you read them silently :

S(StandardiYed directions for the‘A Trait scale of the Q
'n STAIC read aloud bv exoerimenter ) "Now,. no ahead |

.and 1et me' knoy when ydu have finished the firsti

tionnaire." (Subject comoletes scale ) "I~will

now read the directions aloud for the second
hquestionnaire, while you read them silently "o ' ?Q(
(Standardized directions for the A State scale of .the L
| STAIC read aloud by the exoerimenter ) "Wow,~2o ahead _‘
_iand 1et me knowcwhen you have finished the second -

!

tquestionnaire."- (Subject completes scale ) The Scoresv o
. . v_ ﬁ o

n'obtained on " the STAIC at. this time,vserved as indicators'”ﬁA~

"(

f.Instrumegtation - .,-“_f.-“,f(‘fi oy

STAIC A Stg;e scale.v,The A;gtate'(fOrm c-1).

"scale of the STAIC whieh prs designeda£or use with

IB

”~i*nine to twelve year old children, was use%ias a measure

o

e of state anxiety An the pzasent studyu- The STAIC

' A-Sta@e scale comorises 20 items pertaining to the

RV

“_resoondent's feelings at the time of testinz¢ The
VPZO items of the A= State scale were selected from 33

7

::']items derivcd from an. examination of the State Traﬁt



<f

. and ‘then asked to respond to the STA

before ‘the éinal examinatigﬁ'in an i

Anxiety Inventory (STAI) ﬂdf/EEhits and othor‘

“inventories deeigned to measure anxiety in children..

; N

Selectioﬁ“of the figal set of. items for the STAIC,
A-State scale was made according to the joint

considerations of internal,consistency'and construct

validity (Spielberser, 1973). ‘Respondents to the

STAIC, A-State scale are required to éelect one of
three alternative choices for each jteq, by placing.

an X in the box in front of the word or vhrase that
. ( ,

- best describes them at the time. Each choice for which

sgreement is 1ndicated receives the approoriate scalXe
value. High scores on the STAIC, A-State scale are
indicative of elevations in anxiety at the time of

testing (Spielberger, 1973)
Spielberger (1973) has nrovided evidence bearing

| on the construct validity of the STAIC, A-State scale

for a Samole of 913 fourth fifth and sixth grade
students, who were administered the STAIC, A- State

scale with the standard instructions (NORM condition)

A- State scale

?

accordinq tOQyow they belieVPd the ‘would feel just

o

t?nt subject'

"(TEST condition.) As anticipated Soielberger (1973)

found that the "nean ‘scores for the A~State scale were

'considerably hizher in the TEST condition...than 1n

“ -~

‘the NORM condition (p. 9)." Furthermore, each

}individual item significantly discriminated between the

i

A



0

NORM and TESTv?onditloné for both the males and

females (sSxeiberzer, 1973). Reliability data for

the STAIC, A-State scale is avallable in 'the form

of stability and albha coefficients. Based on the

STAIC, A-State scores of 246 godrth, fifth and s;xth

grade students, test-retest correlations for the
v

STAIC, A-State scale were .31 for males and .47 for

females (Svielberser, 1973). These’stabllity

‘coefficients are quite low, as could be expected for

a measure designed to be‘sensitlie’to fhe influence
of situstional factors. .Héwe§er, albha coefficients
for the STAIC, A-State-écale.,baseq on the STAIC, .

A—St;te scale.scoreg of the same 246 students, were
.82 for males and .87 for females (Spielbefqer, 1973);

As Spielberger (1973) indicates, given the traﬁsitdry

nature of state anxiety, this measure of internal

consistency would appoear to provide a more meaningful

L6

index of reliability than test-retest correlations.

STAIC, A-Trait scale. The A-Trait (form C-2)

scale of the STAIC, which was also constructed for
use with upper elémentary childreﬁ, was used as a

measure of trait anxiety in the present study. The

-

20 items of the STAIC ‘A-Trait scale relate tq the

way the resoondent generally feels. ‘The ma jority of

b a

these 1tem§ were Selected from hQ Dreliminary A- Trait

‘ items develooed on the basis of an examination of the

STAI and other 1nventories designed to measure anxiety



amone children. The final selection’nl items for the
STALC, A-Trait‘svalo wns based on thg coﬁb&héd critéria
5f lnternél consﬁgtency and concurrent validity ‘
(Soielberser, 1973). The ‘STAIC, A-Trait scale requires
the child to respond to each item by indicating the
frequbncy of occurrence of tho'bphavior describpd by
that item. In resoondina to the STAIC, A Trait scale,
the child 1is 1nstructed to oelect one of three
alternative choices by placinz an X in the box 1n

front éf thé word that‘best‘describes the frequency of
ghe behavior under consideration.-‘Each choice for which
agreenent is indicated neceives.thi anprooria£e>séale
value: High scores on tge STAIC, A-Trait scale»are

- indicative of a Ei:h degree of anx{ety proneness

|

(Spielberser, 19@3);
Evidence 0 f(the concurrent validity of the STAIC,
vA-Treit scale is showw by- i§s correlations wvith the
Children's lanif@st Anxiety Scale (Castaneda, McCandless, &
Palermo, 1956) and the General Anxiety Scale for Chlldren
(Sarason, Lavidson, Lighthall, Waite, & Ruebush, 1960).
In a sample of 75 fourth, fifth and sixth”pradl chtldren,
.the STAIC, A Trait scale correlated .75 with the Ckildren S
Manifesp.Anxipty Scale and .63 with fhe General Anxiety
Scale for Children (Platzek, 19?0), Further validity "
‘data has been oreaented by boiplberaex (19?3), who

reported ‘correlations between the STAIC, A- Tralt Scale

‘and the Californ{a Achlevement Test for grouns of 80 to

3



\ ihO fourth, fifth and sixth erade children: as ni}ht\

be expected; ell the‘éotyeiétions were nevative, ran;iné

from - ;13 to - .37. Solelberser (1973) Eas alsob

- ﬁurniéhed reliability data for the STAIC, A-Trait SCalé,1
in the form of stability and slohs coefficients. Based
on_the STAIC, A-Trait scéie scores of 246 fourth, fifth
and sixth grade studénts, the test-retest correiatiéns
.were .65 for males. and .71 for females; and the alPhé
.coefficiehtg‘were .78 for"males-§pd:.81 fof feﬁaiés

3

(Soielbercer, 1973).

Eléctromzoaraoh. An‘Aﬁtogen 15004féedbéck myoarébh,:

h capapie of accurdtely reaisterinm EMG activity chances of

_ .ld microvo}fs'guv), was used to-monitdr EMG'aQtivixyrin
the frontal fezion..vThe main co%ponent of the |

!

electromyoqranh”was a differential amplifier witﬁ 1ow'

internal noise Ievélé (.10 uV noise). Incorporaﬁéd.ihto’
| iii/sleﬁ{romyogriih wés;a band vass filter for the |

rejection of EEG‘and,eléétrocardioaraphic‘(ECG) éftiféctstﬁ*

The,electrOmyoqradh'hqghhigh’épmmon ﬁédéwénd 60 hértz (Hz)

rejection characteristics ahdﬁwas~equipped with shieldéd
~electrode §abies to réducé-qxterﬁél_eleétrical

linterferencé (Autoqénic Systémé,Incorooréted;vi976),

Silver/silver ¢hloride-e1éctr0des, embedd ed }n-olasti?li”
1n§h;atdr,d1s¢s, were usédAté détect-ﬁhefMAPS$}“Bi6qel'  
biopotehtiai contact medium wes usedfiﬁ tEe cups of ﬁhen

electrodes, which were attached to the skin with -

,'dbnut—shapédbadhéglve d1scs;



Thernometer, An AutQeen 2000 feedbacl: thernometer,
. 'r . .~ . N
_canable of accurately reglsterine temperature chanses of

L02'F, Was_uted to'monltor'dimital skin'tenoerature.
Incornorated 1nto.the.thermometer_wcs a sunminﬁ émbiifier;
cuh1Ch:convettod the transduced,electrical resiétances,intof
DC voltages and boosted tnen nrooortional to abqo]ute»
temccrature. The thermometer a1oo con‘ained filters, which
. attenuated 511 sivnal information greater than 1 Hz |

for the rejecfion of etatic electricity and other forms -
‘of’hizher frequency electrical 1nterference. A Yellow
fSprinvs Instrument ten?erature Drobe was used with the
thermomcter.' At the tip of.the temoeratu*e nrobe was ‘an ,
‘.epoxy—coatcd precision 11near-thermistor, which,scrved.‘
1‘as the temperature’sensof’(AutonenicHSystems'inCOnborated,

1976). Micronoredtapg\wéé'usedvto.attach'the”temneréture
‘probe to the finzer. ' \ﬁ«“7

Dermorraoh An Automen 3000 skin conductance :f

fcedback d%rmokfaoh canable of reristerinq conductance a
@%anécs df,.bl micromhosbgumno ), was used to monitor:"
olcntar'Skin-conducténce levei.'rTnie instrument anplicc“'
'»an'AC-Curfent 1n‘tné-form-of étlde?:slne'éave,-uhicn
v_had no hizh frequency su%dominant comoonents that could

; be Dicked uc throuzh tke electromyograoh Incorporated

ulnto the dermomranh was an . external control systen, which

':c.balanced the amount of current enterlng the skln throuqh ,

u_'the first aetive electrode with tkat taken out by the ,f'

¢second actlve electrode.- In addition, the dermovraph had



hiﬁh common mode and 60 Hz rejection charaoteri tics .

(Autogenic oystemo Incornorated 1976) 611vef/ s1ilver

L3

| . chloride electrodes embedded in olactic 1nsg?ator‘discsv;-4

LW L
were u%ed with the dermopraoh " These electrodes were

used with Biorel contact medium and attached to the skin

)

by means of donut-shaned adhesive dioCuohW,.

Di&ital 1ntecrauor.~ An Autozen 5100 dipltal
integrator was used'to-eomoute,ave:age~EMG_activity

in microvolts, average skin temperature in degrees

jFahreﬁheit»and:averazebskin*COnduotence'level’1n m1Cromhos;f~

—

' 'over»the seIeeted timeofhterVals. Functions 2, 3, and h
of the 1nteqrator were used for the 1nouts of the,

electromyoyraoh tbe thermometer and the dermozraph

‘_reSpeztively.’ Standard RCA Dhono male cables were used to

® . ¥
~connect the.electromyomr&oh; the-thermometer and the-

L] .

dermowfaoh to.the intearator; The 1pte rat01 oresented

average EVG activity, averave kin temperdture end avera eie

skin conductance 1eVe1 on a dieital readout

Visual feedbaok syetem. An Autogen ?OOO liaht

feedback disvlay wao_uged 1n conjunction with the‘-"f
Autogen 1500 feedback myoqranh and the Autopen ?OOO

feedback thermometer to: orovide ﬁiamond 1iwht reedbackff

to the EMG feedback. subjects (vrouo 1) ‘and the thermalﬂﬁff'”

Vl feedback °ubjeots (RTOUD ?),'resnectlvely.. Standard RCA = tht

'Dhono caLles were used to connect the electromyovraoh

- . i "

and thermometer to inouto l.and ? of the Autogen /OOO

N

respectively (Autoaenic Systems Incorporated 1979),;»,
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CHAPTER IV
B ANALYSIS,’FINDINGS AND CONCLUSIONS

Basically, Chaoter IV eomorises a restatenent

of the hynotheses delineated in Chapter II together
\ .

with a Dresentation of the related findinzs and

‘}conclusions., In order to test the hyoothesized effects. S
B of the different tyoes of relaxation traininz, one

"way analyses of. variance (Fereuson, 1q71,vo. 261)

'and where indicated, Bartlett's test for homogeneity

f variance (Winer,‘19?1 D. 208) were applied to’

'fvthe data of the final treatnent sessions.x Invcases 1
“where’ the Bartlett test revealed inequality of |
| t‘variance between the mrouns,,an aooronriate transformation
:of the data was made (Ferauson, 1971, D. 202) | Wherh :
;the transformations did not result in’ homogeneity J
ifof variance betneen the prouo the Kruskal Wallis

jone way analysis of variance by ranks (Ferguson, 1971'

C 31) and where anolicable, the Mann-Vhitney U testh~f

"f(Seipel 1956 D 116) were used to analyze the data o
”2of the final treatment sessions._ Powever, prior to
g j}testing the Specific hyootheses,lone way analyses Of

'3variance were used to examine the nretreatment data.,_tf,rf

Table 1 shows the means and standard deviations

fof the oretreatment scores for the three prOUDS.,g_nﬁ;lfﬁ

With reference to Table 2 one way analyses of

f?variance indicated that there was no significant



TABLE 1

' ;.
uU"MARY OF‘ P‘?‘"'“H‘AT !N LAT/\

EdG ACTIVIT! @uV) .
GROUP ~ MEAN - 8 D

?rwc FVEDBACV - ':3 17 S 1.23)
THc%{AL FVVDBACK 3.3k 1,360

coNtROL - 3. W 1.38

18 .

18

18

SKIN TEMPERATUHE ('F)

GROUP MEAN . SD. .

CEMG FEEDBACK ~ 91.61 k.81
THERWAL FEEDBACK 92Qd61'f 3;5h :
CONTHOL ;, 1_1 491,58 . 6.25°

18
18

~ SKIN CONDUCTANCE gumho):f*
'GROUP . MEAN 8D

1 jEMG FEEDBACK £ ’28,83'f_?3.79
-THERMAL FEED“ACK '22:67 9,60

y CoNTROL 22 35.,‘12.2o_f"18'

TRAIT ANXIETY"{

~ GROUP — o MFAN__Q"S D

777 - 1EMG FE?DBxcxvf*"f 33.17:; 5.29°
2 THEWMAL FEEDBAGK 3533 3.88. 18

 ‘- fcoNTRoL - 35. 67 };f6&22ﬁ;g_

STATE ANXIETY;f'fﬂ'*“

quup U U THMEAN 8D

2 THDRMAL rEEDBACK 30,17 3.91°

1 EMG FEEDBACK :_15”2?;17 ]~35;23”f3ﬂ18:ff7“[*5 ”“' JENEe

""ﬁiCONTROL ,?_?fj 27.50  5.27 18
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Ny

- difference between’ tre nretreatment means of the

. threé ZTrouos on any of the fiyé déoendént_variables._
iHYPOTHESIsji

The EMG feedbac& 5rouo, inlcortraSt with‘th
thermal feedback grouo and the control 5roup,'wi]1
demonstrate a 1ower 19vel of muscle tenoion in the
".frontal rezion.  | o | |

'Findinms |

Table 3 shows the means and standard deviations :
"or the final treatment EMG activity scores for the

'three groups.t

TABLE 3

SUMMAFY OF E‘INAL THEATWENT EWG hCTIVITY CUV)

‘_GROUP 'fili'fv“dn“AN‘ sD N

1 B FEEDBACK 2, 08;..f;,76~ij;i8 e
-;fz, THERMAL FEEDBACK ;j'a 66 1.4 18
3 CONTROL . 315148 18

S s

A one wav analysis of variance showed that there'dghlf"

dwas a siznificant difference between the final

=Ytreatment EMG activity means of the three zroups

' ng(F\“/8 6b o.<: 01) HOWPVPT, the Bartlett test

:?;_revealed that homozeneity of variance did not exist 7;fdﬁt

svﬂbetWeen the three zrouos ()( 6 Qb n <: ’)5)

jffbince ciorocal transformation d? the data f[ii



[
L
-

o - §
_(Ferquson, 1071 D, 220) did not reqult in equality

of variance between the three vrouou, as indicated

iff Dred1cted direction, between the EMG and thermal

L _'".'-:.‘f‘eedbaCk groups (U
e i,‘j'Concluﬂon

H eethe FMG feedback arouo, 1n contrast with the tf?rﬂal ~711f5~iﬁt

. by the Bartlett test (X? 7. 58 o'<: .05), the f , -
Kruskal Wallis one way analysls bv ranvs was: anolied B .
| to.the final‘treatment;EMGvacpyvity_data. Referring‘
v fo Tebleba :théikrusﬁal wai11e one wéy anely"is by
anks indicated an overa11 51vn1ficantfdifference :
 ' between the three arouos with resDect to averapes
< o, D;<:-01>. Yoo .
o o S -,
| TABLE N T |
KRUSKAL WALLIS ANALYSIb OF,VARIANCE FOR )
__ FINAL TREATMENT ENG ACTIVITY ,mv) | | T
f’,sUmeoF._,f*aGBn;ngF-'mﬁﬁ,L\ CORnECTLD PdOBABILITI 'f;.
_ HANKS .. FREEDOM o B y R
By = 30600 o
lﬁz‘? 657.00 ]*i ff"§ PR T
533:¥>522400;1 2 tho7  1b0? o pgu0l

w1th reference to Table 5, Daired comnarisons

f;between the three zrouns,{usink the Mann Whitney

}~U'test 1ndicated sipnificant differences, 1n the

36 ;><: 01 and between the EMG

/f) X
J

v;eﬁfeedback and control groups (U-— 99,.p <: 05)

: ‘>‘»‘

Statistlcal analysis of the data confirmed that

Ve



: feedback gronotgnd the cqntfol z;oub,_dénonsttateq
a 1ower>1e§elbof nuénle tension in thé frontal |
) region B |
| TABLE 5 |
SUMIARY OF FANN- WHITNEY.U TLbTJ FOR ,"

FINAL TREATHENT EMG ACTIVITY (uv)
comPARISON j'W*FIN'AL‘T‘msmrf;ENT. |

. GHOUPS U PROBABILITY
1r3 99 b .05

| 23 126 C,?’B>.,05-» |
oo
s N\ .

| 4HYPoTﬁESiSf2'

’ Tﬁere W1)1 be a dlffernnce 1n level of muche

’

tension 1n the frontal reqion between the thermal

feedback prouo and tne control aroup. . : (ﬁ~§¢

*ﬂFindingS :.g; V-V'i'?'-f? N {;l# | EEI
: As Table 5 shows the Mann Whitnny U test' o

"findicated tnat there was’ novuiqnificant difference -

‘1-,between the thernal feedbac< and control zrouns ERE
o T : | - e
"(U_=.126 n:> 05 'fé.'fc_ 5 ' .f‘

'“ﬂnConclusion - _ e ' 4

On the basis of thls result 1t was nossible.‘:

nthe hvoothesis that there would be no-
1n ]9v«1 ox_m\oo]e Len ion 1n t‘o Lif.ﬁfﬂi

'JP botwoon tnp thermal ftcdch{

Se oS

e



mrbup énd'the control nrouo.e
g | " HYPOTHESIS 3
"~ The thermal feedback trdun; comnared with the
EMG feedback grouo and the control groun, will show - o

a hipher 1evel of skin temoeratule.f,

Findings |
| Tab1e36 shows the means and standard deviations

of theﬁfinalixreatment‘ekin temperature scores for’

the threejgroune;

TABLE 6

e SUMMARY OF FINAL TREATMENT
“*°V1N TnNDWHATURP DATA (! F)

GROUP

S 1. EMG FeEDaAcxf_
92 53

,6J ,j,xcoNTRpE“v-; 9189

:_2' THERMAL’FEEDBAm9~

4

As Table 7 1ndicates, a one way analysis of

§

,‘variance showed that there was no sigmificant
. -

-ffdifference between the final treatment skin temoerature’
"e'means.of thefthpee'prQUpsa(EJe 33, n:> 05)

'_Conclusion ;:‘,"Ls"

On the basls of this analysi ' HypotHesis 3.

-e

~f wa rejected.



S
/‘\\\"/ ‘
HYPQTHESIS'u‘ L .

here will be " no dlfference in skin tevoerature

between\the EMG feedback yroun and the control zrouo.

s Frndinns - IR SO
.',. . ' As Table 7 1ndicates, a one way analyéfs of

R A

variance showed that there was no siznificant }‘
difference between the final treatment s&in

temperature weans (F 33, o:>‘.QS);

| TABLE 7 .
ANALYSLb OF VARIANC? FOR FINAL TRUATIENT %FIN TE“PERATU@V (! F)
" SOURCE OF  SUM OF " DEGREES OF VARIANCE B PBOBA51L1T27'
" VARIATION' bQUARES FHEEDOM . ESTIMATE A e
~ BETWEEN ot0.mk 2 e T , jv
OWITHIN' | 805.25 st - 1599 - .33 P> .05
e B T T T T e A
: , S o . S ’ o
.Cenclusidn9
- ‘ ‘ -
ﬂ%e conclusion warranted on the basis of this
analysis is that there was, 1ndeed ‘no - _' o ‘.'__.,’
difference 1n s<1n temoerature between ‘the EWG :
: feedback groun and the control group 'f‘ j”d _'5' i
; o 7‘H¥POTHESIS_5
There will be no difference 1n skin cond ctance'"V

level betweeg the three vroups. v

r«‘{@ .
A ;

Findinvq

Table 8 showgftﬁe means and standard devia%ions"

: o
g .



)
the three grouns. -

L]

TABLE 8

SUMMARY OF FINAL TREATYENT SKIN CONDUCTANCE DATA (mmho)

GHOUP MEAN 5D N

1 EMG FEEDRACK 27.55 11,72 18
2 THERMAL FEEDBACK 27.55 .1¥.08 18
3 CONTROL 19.75 4.3 18

Referring to Table 9, a one way analvsis of
variance showed that ‘there was mo significant
‘difference between the final'treatmehf skin conductance

means of the three growps (F = 3.09, o> .05)

TABLE 9

ANALYSIS OF VARIANCE FOR FINAL TREATKENT SKIN CONDUCTANCE (umho)

SOURCE OF  SUM OF DEGREES OF  VARIANCE  F PROBABILITY
VARIATION  SQUARES FREEDOM  ESTINATE

BETWEEN  730.08 2 365404

WITHIN  6026.68 51 118.17 3.09 0> .05

-
i

. Coneclusion

I} L

v ' o o
Statistical analysis of the data confirmed that

there was no’dlfferenceﬂiﬁJ§kiﬁ conductance level.

o+

between the three groups.



=)

There will be no difference 1n~1evel of trait

anxiety between the three grouns.

3
o

Findings

.
M c

'Table 10 shows the means and standard deviations

of the final treatment trait anxiety scores Tor the

o

"

three grouns.

: TABLE 10
SUNMARY OF FINAL TREATMENT TRAIT ANXIETY DATA

GROUP MEAN SD N

1 EMG FEEDBACK 29.00 6,06 18

-

2 THERMAL FEEDBACK 32.50  5.07 18

3 CONTROL 33.33  5.90 18

As table 11 shows, -2 one waywanaiysis of variance
indicated that therg_was‘no significant difference
between the final treétment trait“anxiety means of

the.three grouosv(F =.2.94, p:> .05).

b ~

- TABLE 11

| ANALYSIS OF VARLANCE FOR FINAL TREATMENT TRAIT ANXIETY
SOURCE OF  SUM OF . DEGRLES OF . VARIANCE . F PROBABILITY
_VARIATION - SQUARES ~ FREEDOM _ESTIMATE N
BETWEEN 190,34 2 95.17 -
NITHIN  1652.50 51 32,80  2.94 P> .05

(3
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Statistical analysis of the' data confirmed that
there wds no difference in level of tralt anxtety

. between the three grouos,
HYPOTHESIS 7

There will be no difference in level of state

anxiéty between the three grouos.

' Findinvs

e —————

Table 12 shows the means and standard deviations.
of the final treatment state anxiety scores for the

three grouvs.

TABLE 12
. SUMMARY OF FINAL TREATVENT STATE ANXIETY DATA

- GROUP - MEAN S D - N

1 EMG FEEDBACK 26.83  b.sh 18
2 THERMAL FEEDBACK  30.67  3.01 18
3 CONTROL 26.72  5.61 18

—

A one way aﬁéiys{s of variénce showed that there
was a significant difference between the final
"treatmgﬁt state anxiety meané of the three groups
(F = 4.5, o £ .05). However, the Bartlett test

H

- revealed that homogeneity of variance did not exist

. ‘between the uhree groups Cx' = 6 06. I)<: 05). -~

Slnce a reclorocal transformation of the data did not



resultx}n eQUALILY Ol VHTIANUE USULNEGIH Lile vi s ne ey
8s 1nd1§ated by the Bartlett test (X?’= 16.16,1)<:.01)3,
6he'Krﬁék91-lelis one way analysis of variance by
: 0

renks was apbolied to the final treatment state anxiety
data. As Table 13 shows, the Kruskal—Wallis 5né way
anélysls of varlance by ranks indicated that.the§% g
was ho siwnificant difference between the. three £rouns

v wlth‘resoect to averares (H = 5.70, n:> .05).

TABLV 13

KRUSKAL-WALIT) ANALYSIS OF VARIANCE FOR
. _FINAL TREATMENT STATE ANXIZTY

SUMS OF DYGREES OF H COBHECTED PROBABILITY

 RANKS FREEDOM H
Ry-= 428.50 | -
Ry, = 62b.50
Rq = 432.00 2 5.65 570 P> .0
Concluslon

On the basis of this ana*ysis, it was confirmed that

- there wasS no difference in level of state anxlety;between

the three ‘grouns..

CONCLUSIONS
£

In summary, the above,findings suggést the follbwlng

conclusions:

o

1. AS predicted the EMG feodback traininz was successful

-as a speclflc technlque, as shown by the finding that

-
-

K
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-.EMG feedback mroup; in comparison with the

<control qroup,

training exhibited specificity of training

'-]the thermal feedback traininq, no concluaion could

the EMG reedback groun, 1n contrast with the thermal

i

feedback and control grouns, demonstrated a lower

level of muscle tension in the frontalvrezion, as o
. by _

consequence of training. In other words, the EMG .

Y

feedback g¥bup mastered the EMG.feedback training,
As anticinated ‘the EMG feedback trainlnz was
not effective as a peneral relaxation traininq

technioue as evidenced bv the finding that the

d not exhibit a hiaher level

of 'skin temper ture or lower‘levels of skin N

'conductance trait anxiety and state anxiety,

as a result of traininz.

"Therefore, as predicted, the’EMG,feedback

effect.

Cohtrafy to exPectatioh, the-thermal féedback o

‘training was not mastered by the thermal

1

feedback grouo, as. demonstrated by the findinz

“that‘the thermal feedback groun, compared with

the EMC_feedbackiandeOntrol-gfbdps, did not

show a higher»level'ofvskiﬁvtednerathre,’as a

aconsequence of training._ Therefore in this"“

'instanoe, the thermal feedbac& traininq was not

. ¥

. effective as'a specific technique. o

‘~'Since the thermal feedback 5rouo did not master .f

¥



‘be drawn regarding the efféctivenesskgf thermal
feedback training as a general ‘relaxs‘a_tion

trainine techniq-ue .



CHAPTER V

1

4
: : _ o
DISCUSSION AND IMPLICATIORNS

The main purnose of this resesrch was tp investircate
P . R L
the effectlvehess of EMG and thermal feedback training
as general relaxation trainlnm techniques.for chlldren.

~In generaleterms, the.etudy 1nvelved an eiamlnation er»,_"

L the effects of qu and thexmal feedbac& tralninz on

'measures of ohyuiolomieal and Dsycholoqical arousal.

More sneoiflcally, of concern was the effect of
>'successfu1 ENMG feedbacV traininv on skin tenserature,

'19kin»conductance tralt anxiety and qtate anxiety,v'

and wlth the effect of successful thermal feedback

«

training on EVG activity,'°kin conductance, trait
anxiety and etate anxiety. In Chapter Vv, the results
"of thic study are discusqed both 1n terms of the

recearch objectives end 1n relation to some of the

theoretical and Dractical issueq 1n the area of

biofeedback traininz for children. Followlna the _
discusslon, some imnlications for further research |

I L

f}and education are outlined.
'Xfplscgssldu

‘(if

"f;;EM" Feedtack Helaxation Traininp as a. General Relaxation1f"

‘.Tralninv Technique for Chlldren
As noted 1n Chapter I, 1t 1s frequently assumed

;vthat frontal EMG reedback relaxation training 1s effectlve .

‘.lfu63*w



as a peneral relaxationvtraininv technidue; \Exnressed’
differently, it is commonly suoposed that successful
.kfrontal EMG feedback relaxation traininz is associated
with a reduction in nhysiolozical and osycholozical |
‘arousal. On the basis of this notion, it'has ‘been
recom ended that children receive frontal EMG feedback |
frelaxation traininq in the schools, as a form of |
orotection aqainst the subsequent development of
‘vemotional and osychosomatic disorders (Enkelhardt'
”1978 Volpe, 1975) However, studies conducted with ;
'normal adults strongly surzest that the - effects of vd
: rfrontal EMG feedback relaxation traininm are quite'

flimited,'even within the skeletal musculaturefdf

v(Alexander, 19?5. Freedman et al., 19??), that frontal _i’

‘-:EMG feedback relaxation traininq is generally no more

effective than control procedures in reducing anxiety
(Mehearz & Eschette, 1975, Ohno et al., 1978), and

that frontal FWG feedback relaXation training does

'f]not significantly influence autonomic vayiables

| ”t(Fee & Girdﬂno, 1978"0hno et al.; 1978) Since f
h'lthere is no comDelling reason to exoect the"fijn
:psychoohysiological effects of frontal EMG feedback
"hrelaxation training amonz children to be markedly
f.different from thvose amons; adults it is difficult
.:tto understand how frontal EMG feedback relaxation.

f;;training can function as “an effective aeneral {fﬁf”-dhx

ijfrelaxation training technique for children.' In the

e

L
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4relaxation training, alone, is ineffective as a

-

7Dresent'studv, therefore 1t was hyoothesized that

frontal hWG feedback relaxation trainin? would reduce

muscle tension in the’ frontal revion, but would not

- Siﬂnificantly influence skin temperature, skin

conductance, trait anxiety and state anxiety. As‘

predicted the findinzs of/the current study indicated o

. that f‘rontal BMG feedbac‘x relaxation traininp: da1d

reduce muscle tension in- the frontal region,_but -“t

did not sipnificantly affect either the autonomic

| } variables or “the anxiety measures thereby lendinr

support to‘the 1dea that frontal EMG feedback

zeneral relaxation traininq technique for children.

Thermal Feedbacc Relaxation Traininq as a General
=
Relaxation Traininz Technioue for Children

RN

AS oreviously noted it is also commonly assumed

that successful thermal feedback relggation training

is effective as a zeneral relaxation training technique.f

<

In view of the Dossible benefits to be derived from ‘,?»’

v'_ early traininm in zeneral relaxation, it has been

proposed that children receive thermal feedback |

relaxation training in the schools (Enzelhardt 1978)

However, the limited number of controlqed Studies that':'” =

s

have investigated the efrects of thermal feedback
‘-

relaxation training among normal adults sugqest that

this technique has éircumscribed effects even within eﬂF S
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the vascular system . (Elder et al., 1977) and that

thermal feedback relaxation traininp exarts mo -

significant influence on other bodily systems (Elder

-et‘al“'., 1977+ Stoffer et al., 1977). - In,ﬁ,the current

Study,ytherefore,.it was.hypothééized that.thermal -

feedback>rélaxat10n traininp would increase skin

temperature ‘at the traininm site, but would have no'

i--appreciable effect on EMG activity, skin conductance,"

»

'trait anxiety and state. anxiety.: Contrary to
’prediction, the thermal feedback relaxation training

,]was'not successful that is there was no- sivnificant

difference in skin temperature, at the training site, ;’

t'between the thermal feedback relaxation training group |

£ G and the control groun. Therefore, the hypothesis that ,

. \

successful thermal feedbackarelaxation traininz iS'.

K

'."ineffective as a zeneral relaxation traininp technique

:'could not be tested

The finding that thermal feedback relaxation

tf-traininq was. not mastered by the subjects ‘in the

TN

present study was somewhat surprising, in view of the

claim that normal children rapidly achieve self reoulation;;y ;f,a

of peripheral skin temoerature through thermal feedback

training (Hunter, Rﬂ%sell Russel:d & Zimmerman, 1976

e .
Loughry Machado & Suter,.1979 Lynch et al., 19?6)
However, as Kaplan and Crawford (197&7 iﬁdicate,:thgv,,f.“
determinﬁtion of the attainment of self rexulation of

oeripheral skin temnerature can be difficult Sinceiiugbg,



skin temnerature is affected by such aﬂvariety of
internal‘and external,factors;'»With‘this caution in
mind, it is_imoortant‘tofnote that pone of the
nublished studies‘of.thermal-feedback fraining anonz
normab children have included a no- feedback control
RTOUD . (Hunter et al., 1976 Louzhry Machado & Suter,
19?9, Lyncb & Schuri 19783 Lynch et al;, 1976)
Therefore,.any skin temoerature changes observed
in these studies cannot,twith any dearee of certainty,
be attributed to thermal feedback training.'_This may
well exnlain why Lynch and Schuri (1978) in an |
xtension of an earlier study (Lynch et al., 1976)
were unable to replicate their orevious positive

findings. In any case, the ease'with which normal

children master thermal feedback training aooears

’ questionable, particularly in terms of the findings"'

,of the current study. »
Turning, briefly, to a consideration of thermal
» feedback studies conducted with normal adults it

seems that self-regulation of skin temnerature has. .

been adequately demonstrated. Elder et al. (1977)

L btoffer et al. (1977) and Thomnson and Russell (1976)
for examole, have reoorted sipnificant skin temoerature

:*iw differences between thermal feedback subjects and

no—feedback controls.t Nevertheless,.as Taub (1977)

has indicated exoerimenters have reported varying

r."

degrees of success with resnect to the mastery of fffn'ﬁ



thermal feedback training.
- A number of factors apoear to influence the

<

mastery of thermal feedback training amonQ4normal
adults, sone of which have Dossible relevance to the
findinas of the oresent study. Among these factors
1s the method of control used by the cubject |
Thomoson and - Russell (1976), for instance, found'that
& group: of normaljadults reoorted visual imazery of
'scenes associated with ohysical heat.as the most’
‘iproductive method of control Unfortunately, it whas
'not a predetermined objective of the present study ":
dto investimate the stratezies of'control adobted
“, by the thermal feedback subjects.v.Nevertheless,i—
}7upon comoletion of the study, the thermal feedback
'¢sub3ects were asked vhat they thought or did to try
a '.“”to make the feedback lizht move in the correct

direction. The resoonses ‘to this li,f“oggquestioningf

Sy

=fell into four categories., Aporoximately 56% of the;

':subjects sald they didn't know what control stratezy

. the_ had used about 22% renorted that they had .

focused attention on their dominant hand and willed
it to get warmer roughly 11% intimated that: they
had willed the lizht to ‘move in the Drescribed o
direction and the remaining 11% indicated that they
;~5 had tried to iqnore their dominant hand. There was,

however, no mention of the use of the type of visual

imagery described by Thompson and Russell (19?6)

'Iij_ N )
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At this juncture,‘it shouid also be observed that
a number of” the thernal feedback Subjccts;.ln’anl
‘apbarent'attempt to achieve self-regulation of
,skin temperature,‘altered‘the'positlon of their

dominant‘hand durinq training. - Of course, due‘

to the time lanse between the therna1 feedback

traininz and the questioninq reﬂardinm control

“stratezies, the resoonses ‘cannot be viewed as hizhly

valid lndlcators of the methods of control actually

lused-by the Subjects. Nevertheless further
'1nvest1gation of - the control strateaies used by

snormal chi}dren during therma}4feedback trainina

appearsrwarranted.

- Another factor that seems to 1nf1uence
(/

'self-requlation of skin temoerature :and which appears

. relevant t0~the current discussion, 1s attltude

[N

f_ntoward the task, 5Kaoian and Crawfordﬁ(19?9) Robérts 3

/ l"

and Schuler (197u) and ‘I‘aub (1077) have all ‘noted the -

'Adetrimental effect of skeoticism on the mastery of

“;thernal feedbadk traihinv amonq adults. While<no .

systematic attemot was made to measure attltude

l

toward the task in the present study, 1t was observed

i DN .
that a number of the thermal féedbacv subjects exhibitedi,

va skeptical attitude, either verbally or by means of«j

J

,facial exnression, toward self reculatlon of skin
”temperature. Interestinr]y, such skenticlsm was not

11 observed amonm the EMG feedback subjects 1n relation

s.

Sy



to their task. Possibly, the attitude of .some of
the thermal feedback subjects was Acreflection of the

/'traditional view that autonomic resoonses are not

.

suSceotible to voluntary control. In any case, it
'would be valuable to make a systematic study of the’

relationship between attitude toward the tasx and

W

3

‘mastery of thermal feedback training amonq normal

children.

[T
y
R

IMPLICATIONSf

3 . e

Research Imnlications

. " . . -
0 ‘ 1

A number of imolic@&ions for further research’”

are suggested by the orecedinz discussion. .These

4

research imolications may be deliheated as folfbws,

1. There is a need f?§ more well- controlled studies

of the osychoohysiological effects of frontal

EMG feedbsck relaxati&§ traininz among normal ,

%xchildren.=5 e f . Hf, .

3

2. Investigations designed to determine the factorssvu

L

inflgencing the mastery of thermal feedback
relaxation training, among no?mal children
are needed. | | : | |

; j:‘;#Research concerning the nsydhophysiological
2 _effects of successful thernab feedback relaxation
;ltraininm,,anong normal chtx ’ren, is,also.; N

¢

'indicated.' e ;_3e;”[Q_ e

roEn
Y
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Pract\cal'lmplicntﬁnns - ) N

For the educator, the ‘results of the presenﬁ\\
study entall the following bractlcal 1mpllcafions:
1. Frontal EMG feedback relaxation training, alone; 
would appea; to bé ineffective as a general
relaxation training téchnique for schoolQphlldren.
2. Thermal feedback relaxation Ffaining shou}d not
be construed to be s generaﬂurelaxétion o
training technique’for.use in schoo]s,”pntil

|
-such cavacity has been demonstrated.

71



-

s

Q

REFERENCES | ’ o

"Aarons, L. Subvocalization : Aural and EMG feedback
in readine. Percepntual and Mo*or Skills, 1971

33, 271-306.

Ackner, B, Emotlions and the veripheral vasomotor
system : A review of previous work, Jourmnsl of
Psychosomatic Research, 1956, 1, 3-20.

Alexander, A. B. An exverimental test of assumntions
relating to the use of electromyosravhic biofeedback
as a reneral relaxation technique. Psychonhysiolosy,

1975, 12, 656-662,

Autogenid Systems Incorporated. HandbooX of
physionlogical feedback. Vol. 2. Berkeley : .
Autogzenic Systems Inc., 1376,

Autorenic Sysﬁéms Incorvorated. . Instruction manual
for the Autogen 7000. Berkeley : Avtogenic Systems
Incoroorated, 1979.

-

Ax, A. F. The pvhysiolorsical differentiation between
fear and ancer in humans. Exchoqomatic Medicine,

1953, 15, 433-bb2,

Bandura, A., & Rosenthal, T. L.j Vicarious classical
conditionine as a function of arousal level.
Journal of Personality ahd Social Psycholorx,

1966, 3, 56-62.

. Bandura, A., & Walters, R, H. Social’ learning and-
personality 6(ve]oonent. New York ¢ Holt, Rinehart
& Winston, 196) ' ,

]

Benjamlns J. X. The effectiveness of alnha feedback
trainine and muscle relaxation nrocedures in
systematic desensitization. Paver oresented at

the meeting of the Biofeedback Research Society,
Colorado Sprincs February 1976. , , tag

v

Benson, H. The relaxation reeponse. New YOrk ! William
Morrqw, 1975. R . o

Bernthal, J. R., & Pansdorr, J. D. .ThP<effects'of" /
different forms of relaxation training on test
. anxiety and. test nerformance. Paver presented
* at the meeting of tre Biofeedback bociety of’
America, Orlando, March 1977. :

Bowles, C., & Smith, J. EMG biofeedback and progressive’

SRR .o



relaxation training : Clinical_and home annlicat}on
in a comnarative study of two grouns of normal

subjects. Paper nresented at the meeting of the
Blofeedbaov Soclety of America, Albuquprqup,
March 1978. .

Bracont, L. Le n91ooneurosf e le psicsoil neil .gemelll,
In M. H. Lader and L. Wing (kds.), Physiologzical
measures, Sedative drues, and morbid anxiety.
London & Oxtord University Press, 1966

Braud L. W. “Tre effects of frontal EMG blofeedback
and prorressive relaxation unon hyoveractivity
and its behavioral concoritants, Biofcedbdok’
and Self-Rerulation, 1978, 3, 69-83.

Breeden, S., Bean, J. A., Scandrett, S., & Kondo, C.
5 levels as indicatnors of "relaxation.”" Paper
- oreopnted at the meeting of ‘the Bilofeedbacl
Research Society, Mnnterey, January 1975,

Brown, B, B. New mind, ‘new body. New York : Harper & "

Brown, C. Instruments in psychoohysiology. In .
N. S. Greenfield and R. A, Sternbach (Eds.),
Handbook of nsyohonhysiologz. q;w York : Holt,
Rinehart & Winston, 1972 _

‘Budzynski T. H. Biofeedback nrocedures in the clinic.
' Seminars in Psychiatry, 1973, 2 537- 5&7 -

Budzynski, T. H., & utoyva, J. M. An instrument for
, producing deep muscle relaxation by means of
/. analog information feedback. Jourral af Apolied
Behavior Analyqiq 1969 2 231-237.

" Budzynski, T. Hey & Stoyva, J. Biofeedback techniques-
- in behavior theraoy. In D.- Shaoiro, T. X. Barber,
L, V. DiCara, J. Kamiya, N. E, Miller and .
J. Stoyva (Eds.), Biofeedback and self control.,
Chicago : Aldine, 1972, :

/ Cameron, D. E. Observations on. the patterns of anxiety.

“Anerican Journal of - Psychiatyx, 19&& 101, 36- hl '
Cannon, w.'B.' Bodily changzes in vain, hunger, fear

' -and rage. (an ed.) New York : Harver & Row, 1936

Canter, A:, Kondo, C. Y., & Knott, J. R.' A comparison
‘of EMG feedback and orozressive muscle relaxation
training in anxiety neurosis. British Journal of-

Psychlatrx, 1975, 127, 470~ “77




i

. Carlson, J. G. Lncus of control and frontal
. electromyocranhic résnonse trainineg. Biofeedback
and Self—Requlatlon,,1977, 2, 259-271;

Castaneda, A., MoCandlesS, B. B., & Palermo, E& S. - f!

The children's form of the Manifest Anxle'ty
Scale. Child Develgsment, 1956, 27, 317-326,
s ) »

Cattell, RH. B.' The nature and aenesis of mood states

A tbeoretical model with exnerimental measurements -

concerning anxiety, depression, arousal and other .
mood states, In C. D, Spielbercer (Ed.), Anxiety :
Current trends in theorv and research. Vol. 1.

New York : Academic Press, 1972,

- e ' ;,,..
Coursey, R. D. Flectromyosraph feedback '#s a’relaxation
technique. Journal of Consulting and Clinical‘
Psycho’o_x, 1975, L3, 825- d}h

Coursey, R. D., & Frankel, B. L., EMG feedback as a
relaxatinn technique. Paver vresented at ‘the .
‘meeting of the Biofeedback Research Society, _
Colorado. Snrinps, February 197& . "

Cox, D. J., Freund]ich Ao, & ﬂeyer, R G. Differential -

effect1VPness of electromyozraohlc feedback, verbal
o relaxatjon instructions and medication Dlacebo.
; Journal of Conqultinz and Clinicq] Psvcho]ozy,

Cram, J. R., FMG biofpedbaC{ and the treafnent of
- tension headaches ¢ A Lyctwnatic analysis of

~treatment comndnehts. Paner presented at the .

‘ meeting of the Bliofeedback Society of America,
Albuqueroue, March 19?8 ;
\
‘ Crawford D. G., Friesen, De Doy & Tomlinson Keasey, C.
_ Effects of coenitively induced anxlety on hand
: } ‘temperature. Riofeedback and Self- vaulation, '
T 1977, 2, 139-156, ‘

Datey, K. K. vTemDeratureﬂrewalation in- the management .
~of hypertension. Paver nresented at the meeting
of the Blofeedback Research Society, Colorado
Sprlngs, February 1976 : )

Davis, Je F.. Manual of qurface e]ectromyozranhx.
WADC Technical Revort. 59-134 7 Wright Air
. Development CLnter, Ohio, December 1959

Davis M. H., "Saunders, D. H., Creer, T. L., & Chati,* H,
. Relaxation training facilitated by bilofeedback ‘
o apparatus as a supplemental treatment in bronchial

I



¥

2]

asthma. Journal of Psychésomatic Research,

1973, 12, 121-128.

Duffy, E.. Activation nnd’behavior. ~New York : Wiley,

1962,

‘Duffy, E. Activation.

Ian.tS. Greenfield and

R. A. Sternbach (Eds.), Handbook of

psychophysiolosy.
“Winston, 197Z2.

New York : Holt, Rinehart &

B

Edelberg, R. Electrical orbnertles‘of fhe skin., In
¢c. C. Brown (Ed.), Methods in psychophysiolo&y.

Baltimore : Williams & Wilkins, 19673

Edelberg,'ﬁ."Electrical acfivity of the skin : Its -
‘measurement and uses. in psychophysiology. In
N, S. Greenfield and R. A. Sternbach (Eds.),

" . fandbook%. of psyéhonhysiolozy. New York ¢ Holt,.
Rinehart & Winston, 1972.. e 0T

3

'Elder, s. T., Frentz, K. G., MéAfee, R. D., & Lewis, R« A.

. Learned self-control of surface body temperature.

Paper presented at the meeting ol the Biofeedback

Society of America, Orlando, March 1977. D

" Elder, S. T., Ruii; Z.

R., Deabler, H. L., &

Iy

Dillenkoffer, R. L. InstrUmentalnconditionlnix_”
of -diastolic blood oressure in essential
hypertensive patients. "Journal of Applied

“Behavioral Analysis,.19?3,‘§f-377-382o

Pnglewood Cliffs,

~ Ellis, A;;-& Harpéf;'R;°A;.,A"au1dé tb'rationai'living.-

NeJ. ;}Prentipe-ﬁall,11951; =

Engel, B. T. Some physiolbiical"édfreiatesvof hunger

end pain. Journal of Experimental Psycholog&y,

1959, 57, 389-396

'Ehgelhardt; L{i Awarehpsskéﬁd'rélaxatioﬁ‘throdth
' biofeedback in public schools. Paper oresented -

at the meeting of

;o

the Binfeedback Soclety of

‘America, Albuquerque, March 1978.

Eysenbk,'H;"J.j‘The %lolobléal-béSis of personality.

springfield, Ill.

of three techniqu

: Tnomas, 1967.

"Fee._R;'A;;'&‘Girdano,QD;:A{ Thefrelétive efféctrveness 

es to inducé the troohotrenic

response. Biofeedback and Salf-Reculation, 1978,

-3 145-157.

L. o

Ferguson, G, A."Statrst1Ca1,an51&éis'ih psycholosy

3 N
A

- f
R e

« -



'“;;‘ Gellhorn, E. Motion and emotion.. P3y0h01091°7

and. education. (3rd ed.) New Yorw : @eGraWFHllI,

19?1 5 R ) . : -
L @ ' o ' IR o
Fiséher, W. F. Tneories of anxiety. New quﬁ,: Harper
& Row, 1970. - R

Freedman, R. . Generalization of frontalis EMG biofeedbacV

training to other suscles. Paver presented, At the
meeting of the Blofeedback Hesearch Society,.‘
-Colorado Snrings, Eebruary 1976

'-Ffeedman,-R.,‘Glaros A., & Pansdorf J. Persohal -
communication, 1977 g v

«’Freedman Rey . Lynn, Se J., & Ianni P. Biofeedback
treatment of Raynaud's. nhenowenon. Paper oresented
at the meeting of the Blofeedback bociety of
America, Albuoueroue, March 1078 a

L ' —

. Freedman, R., & Paosdorf J. D. Biofeedback and

forozressive relaxation treatment of sleeo onset
insomnia L control]ed all-night 1nvestication.

,Biofeedbacv and Self: Rpouiatwon, 1976, 1, 253‘271.,f

Freud S. Tke oroblem of anxietz New Yor< :“ PR
' Psychoanalytic Quarterly & Norton, 1936 .v“j) T

- 'Freud, s, New introductory 1ectures on osychoanalysis
New York Norton, 1)6& _ T

Friar, L. R., & Beatty, J;, Migrainet‘ Managenent by
trained control of- vasocons?hiction. Journal
of Consultinv and d]inical Psychohogy, 1)/3' Uh

E6 53

~ Funkenstein,_D. H., Kinq, S..H., & Drolette ‘M. E.
: ‘Mastery of - stress.‘ Cambridme ;. Harvard University
Press, 1957 T SR

]Gaarder K Control of states of consciousness : II.
Attainment throuvh ‘eXternal  feedback augmentin
control of osychoohysiological variables. .

Archives of Genera] Psychiatry, 1971 —i’”u36§;u1:ﬁ'l7g_i

1964, 21, b57-472.

Germana. J. Central efferent orocesses and au v-om”ﬁql
behavioral intewration. Psychophysiology, 1960
6 78 0. ‘,,5 .

',Goldstein, L» B, © Electromyograoﬁy B A measure of .
skeletal muscle reSponse._ In N. S Greenfield and

76



o

[}

.vHesS, w.' R. Dienceohalou

R.A. -Sternbach (Eds.), Handbook of D°10h00hX010]09y..
New York : Holt, Rlnehart & w1n9ton, 1972,

L Green, E.‘L., Green,_A Mo, & Walterq, E..D. VolunﬁSTy‘

control of internal states : P°ycholoﬂical and
physioloqical. In J. Stoyva, T. X.. Barber,

L. V. DiCara, J. Kamlva, N. E. Miller and- ,
D..Srapiro (Eds.), Biofeedback and self- eontrol
Chicago @ Aldlne Atherton, 1970. '

‘Grinker,,R. R. The nsychosomatic asoects of" anxiety.

In C. D. Spoielberger (Ed.)] Anxiety end behnvior.
New York : Academic Press 1—66 : .

Guitar, B. Reduction of stdtterinz frequency using
- analos e tromyo:raohic feedback. Journal of
Soeeeh art Peerinv Research 19}5, 18 672 685

Hardt J V., & Yamiya, J.. Treatinq hiﬂh enxiety
S with aloha-feedback. - Paver presented at the
‘meetinr of tre. Biofeedbac< bociety of America, '
Albuquerque, March 1078 A :

: Haugen, G B.y Dixon, P. H.,,& Dickel, H. A, - A tﬁggabx

~for anxiety. tension reections.- New York }wMaemillan,*u_J,

1958

HBYnes S. N., Moseley, D., & cGowan, W. T. Relaxation el
~training - and biofeedbacv 1n the reduction of -
frontal1s muscle tension._ Psvchouhxsiolocy, 1975,ﬂ--

547 552

: Autonomtc and extraqlrem1dal
functions.t New Yorx 3 Grune & otratton, 195&._,_‘

Horvath S., & Fenz, w. D. Specificity ln somatic

1ndicants of" anxiety in nsychoneurotic patlents.:”_,;_, o
Perceotual and Motor %vills,.lq?i }}, lbz 162 ;,v,_}:

Funter, S H., Russell H.‘I., Russell E. D.,; :

e Zimmerman Re T4 Control of fineertip increases .=

T via biofeedback in ledrning-disabled and normal . °
'fchildren. Perceotual and Motor Svills, 19?6

Cb3,7h3-7ssT T

I‘fea cataloo: 79. 1970- o R

_Jacobson, E.' Drozreqqive relaxation.p (2nd ed )
;~Chicago Unlversity ot- Chicazo Press, 1938

~:Ja¢obsan;eg.' Blolozy or emotlons Snringfield *111 Nt

~Thomas, 196?



' Jacobson, ~-E.  Modern treatment of tense patients. |
’ Snrlnvfield, 111. : Thomas, 1970, ‘

Jame%,VW.; & Lan.o; G. G. 'Thp emotions, Baltimore
w1lllamu & Wilkins, 1922 ' « o o '

Jeffrey, T. B. The pffpnrs of nperant condition&nv
and PWOLtrOWVOV7an10 biofeedlacy nn_the '
re]akn‘ bprnv*nr ot vvnerf‘ﬁotic children,
Paner nresented at the mee eting of the Biofeedback

Society of America, Albuquerque, March 1978.

Jost H., & oontaz, A, w.. The renetic factor in :
autonomic.nervous system functions..DP@ychosomaticﬂ‘,’
Medicﬁne, lghu 6y 308 310. - Lt

E » o
Kaulan, i J., & Crawford “De G. Target training ¢ A
" ‘technique for’ Hqu9981nﬂ self-resulation of 'skin .
tempverature, B\ofPdeaCk and Splf Rpruldtion,,
1979, Ly 87 92,

| Kanpes, B.,_& Vlchaud Js Contﬂnnent Vs, noﬁCOntihaeﬁti
EMG feedback and hend temnprature in relation to
anxiety~and locus of control. BiofpedbacV and

Self-Re iﬁlation, 1978, B Y 51- 60

T

-,Kotses, H., & Plaus, K. Do Fac*a] muaule tﬂnqﬂon_
inflheqcee nealt oxd@rqtq ry f1ow rate in norrtal’s
~and in astpmatic childrens Pauer'nreseuted at .
the. meetlna oI “the Biofeed“ack bociety of America,’

Albuquerque, March 1978.

‘-Kotses, H., Glaue K. D., Crawford P L., Fdwarﬁb :J;'E;;qf
Spberr. M. S. .The effect. of onerant donditioninic: o

- of the frontalds muScle_on_neak eXpiratory. fiow in _i:4‘

~oasthmatic . children. “Paver prPSPntee at' the '
;‘meetinp of the Bioreedbacv Hesearch bociety, Coforado
**Springq Februery 1976 SR T

"'77Lacey, J. 1. Individual differencec‘in oﬁatié""”

“greSDOnse patterns, ‘Journal of Comparative_and
Physiolggical quchologx, 950 ‘E}'»335 350' '

';Lacey, J. Iey- Bateman, D.;F., & Van&Lehn, R. u" '
S ' Autonomic resoonse ‘specificity : An exnerimental

o study.. Psvchoqnmatic Vedicine, 953 _5, 8- ?1.. _‘uf o

;Lacey, J. I., & Lacey, B. C. Verlficetion and extenalon
of ‘the principle of autonomic re3ponsp-stereotyne.,-
American JournaJ nf P"vcholo_x,_195% z_,,SO ?3

”'Lacey, J. I., & Vnn Lehn, R.l leferentlal empha81s
s in somatic resoonse to streqs 1 An experimental



: 4 .

79

.Study. Psyc hOanqtlo Mod\civp, 1552; 1k, 71-91,

Lanyon, R. I.; Barrln:ton, C. Cuy & prman. A. Co
Modification of stutterini throuzh EMG - :
: biofeedbac< P A nrelimirary utudy. ?phavior Thprqox.
1976 1, 96-103. . .

‘Le Boeuf, A. Tre imonrﬁnnce nf individuol differpncea
‘in the treatmont of. . cnronic an¥iety by KeMeGo ow
“feedbaclk _techniaue. Paper nresented: at the '
meeting of the BlofeedbacX Prqearch bociety,
Colorado oprinas, rebruaxy 19?& e i

Lesse, S. " AnXiPtV. Its comnqnpmto, dévplooment nnd -
treatment New Yorx : Grune & otratton, 19/0.

LeWinsohm, P. b., Some individual differences in
! physiolovical resctivity to stress.’ - Journal .of .
" Comparstive and_ Phyciolog}ca‘ Pozcholo_l 1053,
. kg, 271-277. j" T R SR

LN

Loughry Nachado, G...& %uter, S. -Skin nfwﬁeraturé’f
’ biofeedbacv in children and ‘thélr narents. -
. Paper. presented at the meeting of the biofeedback

Society of America, ban Dievo, February 1912>u a,,j_:

Lowenstein, T, J._ Wult&mgdalltv fee@bacv and relaxat*on
trainine in desensitization, of one_client. ‘Paner:
~ presented; at the meeting: of the. bioieedback jij__--ﬁ

SocietyfoﬁaAmerica, Orlando,_“arch 1977

Luce, Guy & Pever, E. Mind over body, mind over" mind‘f; R
-~ Ihe NPw York Times Mazazine, 1971 3u 35 o

Lynch w..c.;_Hama, H., Kohn, b., & Mil]er, N. F. Lt EAE

~" Instrumental control of- ‘peripheral: vasomotor 'jf;ﬂ-J ‘;&”
“responseg-in chlldren._ Psycboohy91olozy, 1976, -sﬁ!'qf
_}, 219 ?21 . ‘:fj°ff T e e Fa

L

Lyngh W C., & Schurl, U.. Acouived control of e
nerioheral vascular responses. In G+ E. Schwartz

f‘and D. Shaniro (Eds.), Consciousness and C

self~ repu]atlon : Advances_ in 1eeearch and thoorx.f '

Vol. 2 New: Yor< 5 Plenum,/1078

Malmo, B. Fmotions and muscle tension._'bgyéhblgéZ  ’g

Mandler, i Enotion. In R. @ rown, E. Galanter, - ‘ :

E. H. ‘Hess and G. Mandler. New dlrection§ in b e
psychologx. Vol._l; New Yorx holt ﬁinehart &

: w1nston. 1962 Qf?;/”,,,

e




 Montgomerv,,D.,D., & Be ner, H. F..QReductinn df" B S \
- chronic onset 1n%omnia throuszh electromVO'ranhlc BRI
"Telnxation training. Paver oresented at the - . =" o

‘Martin, B. The assessment of enxiety by physinloszical

behavinral measures.’} Psx‘holoalcal Bullotin,

1961, 5_, 230 255.

Mathew, R. Jv, Largen, JL. C]aphorn, J L.,. obblns K., -

& Meyer, J. S. Relationship hetween volit 10na1
_a]tersfion in_skin temperature_ and regional
ceretral blond flow in normal subjects. FPavner =
presented at the meetlnq of ~the Bﬂofeedback
,bociety of America, Albuouercue, March 1978

0

May, Do S., & weber, C. A.. TPnDerature feedback training B

for symptom reduction in ﬂqvwnud S -disease -2, A
controlled sindy. -Paver nresented at the meeting of
. the Eiofeedback. Research bociety, golorado Springs, .
February 1976 SRR . R ' R
o . , _

:‘Mehearg, L. E.y & Fsohette, N. 'WMG messures end

subjective rennrts of tension in feedback and

no feedback groups. . Paner nresented at the.
'meetinz of. the Biofeedback Hesealch bociety,
Monterey',January 1975 S r; 

'1;5M11]er, N. Biofeedbac«l: Fvaluation of a ney tochnic.Af'v

New anland Journal of’ Medioine, 197U ?QO 68& 685

.1M111er,‘.. P., Murnhy, B, 0., Miller,: T.,P., .

Smouse, "A. D. The pffpof of EMG feedback and -
,”}orovrpqsive rela¥stion urAinihzghn'°f*p~° renotion S
7 1In dental pztients.  Paoer vresgnted-at the meetina g
~“of. the Biofeedback: Research bociety, Ko '

bprinzs, February 19?6 : )

meetinz‘pf tk@gbiéfeedback Research bociety, 1:‘T”j s

Ry ”Suttéréé;‘J’fﬂ;?&lf",,n;,,; -
‘Thé cerdiadesomatic relationship :

Howard J.fl

- Some reformﬁlatlons.' P?ychoohysiolomx, 1970 6 '.T*fV; ;ﬁ

- 569- 587.«._.;¢;a i

hQIthHOs-Y~' ‘Tanaka) Y...Takeya.f? “Matsubara, H..T*"'

. Kuriya, N.,;- & Komemushi, - S. “Biofeedback : ?ﬂ "[:n
“modification. of frontal. BMG “n normal subjects
Biofepdchv and Self Rprulqtion, 19?8 }. 61 68

E:fParsky, L., & Pansdorf J. D.; EMG biofoedbncv swnnrpnqiqng. _vf"

of ‘subvocalization in reading disabled erade VI
- “students. Paver vresented at:the meeting of- ther
B Blofeedbaok Research Society, Colorado Sprinqs

v.‘...s: R T ] V.:..J' ’



81

February-l@?é' B "\ .. P
. - Paul, G. L. Phyelo]ozica] effects of relaxation . 1g :
: training and bynnotic surcestion. gf%nl of o

Abnormnal P)xcho1o_1, 1969, b UZS«”}?

) e ~j PaYne,lK. An eva]uﬂtion nf re]axatlnn in anxiety
resolution. Unpublished masters thesis o
Univers*ty of A berta, 1970 -

Peper, E., & Gro sman, E. R. PrPWimiharz nbvorvation
R i “of thermal binfeedtack trﬂtﬂihw in children with
o] . . migraine. Paver nresented at. the meetinz of the
Biofeedback " Reqearch bociety, Colorado Sorinzs,
FebrLary 197u L _v .

Berlq, F., Hefferline, R Fey & Goodman, P.,vGestélt
theraﬁy.u New York H Dell 1951, ‘ L

: Platzeb -Di Anx&etv in chinrPn., Uﬁpublished' 
-'.manuscrint Florida State Universitv, 1070

’ Raokin, Moy Johnson, G., & Ronde“tvedt J.-w.( Chronlc

~anxlety treated bv'ﬁeedbacx~induced muscle re}aYation.'”

qurchlve> of pneral Psvchiatrv,,1073, g§ 263~ 267

Reinking, R. H.,’& Kohl M. L. gffects of various-

T forms of relaxation training on phsylological .
~'and self-report measures. of’ relaxations J01rnal
of’Conqu]ti"a qnd Clin*CA] P°ycnplovz{'197>, _2,

595-600.;q

Rlck}es, N K.] ManaQPMPnt of anwlety for the rehera]
»nractitioner. bprinafield lll. Thomas, 065

Roberts, A. H., & Schuler J.. Ihdiv&dual differnncps
“and autonomic’ control s Absorntion, hynnotie

l'.f~teqneratu79.: PdDPI oresented at” ‘the meeting. of i e
cot o the Diofeedback Research SocletJ, Colorado bDrings'
SEL --,,'f‘.:} : aFebruary 197& : ffr SRR B

. Suseenfinility and the CATIAELATAl COopArol of. qbin e

RogerS. c. R, Client centered therany  “it§56ﬁff€ﬁﬁﬁ;*f€"ﬁ'“‘='

practice; imnlications, vand thoori.i Boston‘:f¥¥ ""'

 ﬁffj7ifffffff” “THourhton Wifflin, T95T.

Bussell. H. L.' Flanrtio temmerature chanres durlnv
", relaxatlon and psychotherapy._ ngchonhyqio1ovx,w._“
1972 9y 279. . - ‘ ,

Hussell H.»L., & Carter, J L. Acadomic baihﬁ’ih
" Jearning disabled - children after biofeedback -
‘relaxation training, - Paper prebenxed at tEe

T e P A

W e T ROFENE. R ey



B
i
o
.
o
. L)
‘ e
1}
i
]
ol
;.
N
]
«.
7
=
. . |
. S
4. * ’ :
S ¥
. e
.. : .
N E
Sy
RO P\
; ‘r};i;a&’;-
S¥ R

"SelYe,.H}~ utresq wlthnqt di%tres) . New Iofkn: McGraw '

meeting of the Biofeedback Snciety of America,
San Diero, February 1979.

' Sarason, S. B., Davidson, K. S., .Lizhthall, F. F.,

Waite, K. R., & Ruebush, B. K. Anxiety in .
e]ementayy’school‘chi]drpn.  New York : Wiley, 1960

Schachter; J. Pain, fear and anver 1n hynertensives

‘and nornotpnslveq. - Pgvchosomatic Medicine, 1957,

o1, 19e29. T

Schachter, S., & Sin;ef J. Covnitive,'SOC1a1 and
physiolov1Cﬁl detprminanto of emotional states..
Pkychanrical Rav1ow 1962 6 69, 370 399 ‘

3Sbhultz, J H., & Luthe,=. ~Autnzenic trdininm. "  'g' '

New York Grune & Stratton, 1959,

8

Seigel, S. Nonnarawetrio qtatistirs fnr the behavioral @.
sciéences. New York : WcGraw-nill 1956. e

¢

‘Hil1, 10;& B “‘ Co T

“Shaokel, B. Skin-drilline : A method of diminishing
galvanic s¥in potentials. . ,Arerican Journal of
PAycholovy, 1959, 72, 11&-1?1 S

Shields, J., & Slater, E. Heredity and osycho1oc1ca1-
~abnormality. ‘In H. J. Eysenck (Ed.), liandbeok af
abnormal osycholoﬂv. New Yorw H Basir BoQ's, 1)(0

Skinner,.B. F. bcipnoe pnd human behﬂvior--;NewJYork';fl
Macmillan, 19534 T v e

' Slattery, P;, & Taub E bnec*ficifx_of teﬂoerature
S self rerulationito fPdeQC( lnci. Paper' presented:

"“vat the meeting of the Bioleedbtack Research bociety,,
Colorado Surinrs, February 1076 S -

.

6

. o e e g
Solbach'aP., & Sarqent 7. D.; A fo]low UD evaluation_Q1 ,)*’ o

“of - a“five and. one-¥alf year-mirraine- headacnpv\

'at ‘the meeting of the: Biéfecdback Society of

.f  America, Orlando, March 1977 “u?t~.~‘.~;?_1fjg;fﬂ?;ﬂgv“

Spielberver C. D.1-(Ed ) Anxietv and bekavior.

New York & Academic Preqs, 1066

T SRR R
Soielberger, D. (Ed ) Anxiety Current trend°'1n f_4M ERE
- “theory. and resenroh “Vols 1 :1-N9W,¥0P'u? Academic ® = -

Pn@SS, 19]2 ,\ F L . AT o , .
e a 3

"3study using therma) training, - Paper: oresented _‘jﬂ;;fjﬁff



Soielberqer..c. D. nglljinn“v manual for the
“ State-Tratt Anxiety Inventary for “Cnildren
("Hyw I feel U‘v<1iﬂnn1ﬂr(ﬂl, "~ Palo Alto,

Calif. : Consul ting Pcycho‘orist Press, 1073

»btanles, R., & Couroey, R. D. A comparisnn of_&hG
feedback with twn other relaxation technioues,
~ Paver nresented at. the meetingz of the Biofeedback
Research Society, Wonterev. January 19?5

Stoffer, G. R, Jensen, J. S., & Nesset, B. L.
Cold stress talarnnce as a function of temneratur

()

trainine and \N“te“nnl—e tarmal lncus of .contral.

“Paner nredented at the meeting of the- Biofeedback-

Soclety of. America, Orlartdo, March 197?

'btoyva, J., & Budzynq<1 CT. Cultivated 1ow arousal i
* An antistress resoonse?  In L. V. DiCara (Ed. ) .
‘Limbic and sutonomic nervous sys fn reseanch
New York : Plenum, 1975 .,‘* .

:i”_gugwit R. S. Biofeedbacv A Dossiblo treatment
' for.Raynaud's disease. Seminars in Psychiatr

-1973, 5, u83 49, .

; Surwit ﬁ. S. . The Pffpet of Watoralitv of - feedback
S oon: dir\tal *emnprafu“o autnreculation, . Paner
Dresented at the meetinz Bt the Blofeg back “
Society of America, Orlando, ﬁarch 19

J> ° L

"fSurwit “R. s., Pilon. R, M., & Fenton, Cy Ho¥ B
Behavioral treatment of Raynaud's. dicease. - .
~ Paper presented at the meetins of the- Riofeedback

Society of Amerlca, Albuquerque, March 1?78

o

_7Taub B Self revulation of human tissue’ tewoerature;i"u

In G, ‘Schwartz and. J. Beatty (Eds ), Brofeedback

NG

.;? :*r .

“Theory and reqearch. New Yor{ : Academic Press,

197/ ; {O‘“

ey

© Thompson, D, L & nuosell, H, L.:“Léafh{nq‘vcluhcéfx_;-=v:

ff* ‘control” Ff finfertip skin: temnerature : Issues,
.rquestions end answers, - Paper: oresented ‘at- the:
“meeting of ‘the BiofeedbaC{ ‘Research : Society,,~

: i/.'.'

| fﬂf’fTownsend R.. E., Houqe,_J E., & Addario, D, A

s comoarison of blofeedback mediated requation
Sy and grouw therany 1n the- treatment gf 'chronic
anxiety. American Journnl qf P ychiatrl, 1975,

33

i .

Colorado Sorinvs, Fobruary 1976 ;gkj,  ;: ;:;;}fff“"

:{vE;fVenables, P. H",& Chrlstie,”l J., Mechanisms,; _“;;ffI f]fQ'5



S84

. , I
1notrumpnration.'rPChrdinx techniques, and S Y
quantification of resnonses. In W. .. Prokasy ‘
and D. C. Rasvin (Eds.), Electrodermal activity

~ in . psycholozical re”oarch New York : Academnic
+ Press, 1973, °. : SR

Vigouroux, B. Sur;‘e Fale de 1a resistance éiectrique
des tiscus dads 1'électrBdatarcnostic. Com tec rendus

. des Séences de l1a %ociété dp-aiologg 3_, -
336ﬁ3;9.. . |

: Voloe, R. Biofeedback facilitated relaxation trajninq
in.school couns eling. Canadian Counsellor, 1925,
9, 202-215. co o e P! -
‘ e e P o
Von Euler, Us S., & Lvndberv U.. Effect of flyini -
on enineohrink excretion in air personnel, “Journal -
of Aon]ied Phy iolo_x, 195& 6 551~ )60 e T

jWand G.,_Slattery, P.; Haskell J., & Taub “E.. ;
jAnatowicdl snecificity of the*mal self- rprulatori
effect : Feedrack lncus_on_ the wel darsumi Paver

presented at the meetine. of the Piofeedbac< )
Society of America, Albuquerque, 1arch 1978

. Qazrf‘
Watson, J B., & Rayner, R., Conditioned eﬂotiona1

' reactions.' Jnuan] of vaerimenﬁul b !chalowl,‘

1920 2,,. AL,

L W°rbach M, R., & Sandweiss J.) H. Finmer Teﬂoerature
‘ characteri “tics nf migraineurs undercoinz 7
biofeedbaci- assisted relaxation training: . Paper -
_presented at the meeting of the Biofeedback . . .
Socrety of Amerrca, Albuouerque, March 1978 0\

Werder,. - An. pxnloratogy studx of thldhood
' mivrnge vs*qc thexmal feedback as_a treatment
alternétive. Paner oresented at the_. eting.of -
the Bﬁnteedback Soclety of‘A" 8, AT uquerque,
March 1978 5 ‘-ﬁ- .

Wilcott R, C.7 On,the role of the epidermis 1nfthe
production of -skin- resistance and ootential._
~Journal_ of Cowvaxdtive and Physio]ogical«Peycho]omx.,

1959 .5_."6212 6&9?’ T A SR j’ TR E

' Wilcott R. C._ Arousa].,swpatina and electrodernal
nhenomena. g?ycb01001ca1 Bulletln, 196? _1, 58 72

“vﬂ surface elect~omymnraphy and ‘muscle.: tension..:mwa
Perceptual an LMotor ukills, 1957, z, 295 298

Wy

w1100tt R. C.,, (§een<en. q,: Relatlon of intemrated 'wfﬁ

SR



Wilkinson, M. Relaxation training : EMG feedbtac¥ with
children. Unnublished doctoral dissertation,.
University of Alberta, .1976,

Wilkinson, M. A _re-examination of some assumptinons of
somatic nsychotherany. Unoublished masters thesis,

| University ofAlberta,\ngBT\§ _ .
- Winer, B. J. SLafistiénl“éfinnlnl S in exnerimental

desien. (2nd—ed.) New York-t McGraw-Eill, 137T,

Wolpe, J. Psychotheraby by recinrocal inhibition.
Stanford : Stanford University Press, 1955,

Wolve, J. The practice of behavinr theraoy. (2nd ed.)
NewAYork ¢ Perramon Press, 1973.

Wolpe, J. Theme and variations : A behavior theravny
casebook. New York : Pergamon Press, 1976,




"APPENDICES

A, Transcrint of MG Feedback Trainine” Instructions

"Hello, X. Do you need to use the washroom before
we start? I yant vou to fake off\y6ur shoeé and“socgs
and siﬁ‘on'thisbchairl”while;I héésure how'weLl‘you:aré

. relax1nq." (Probe'ana electrodes attached.) "Todav._l
want you to xatch this diamond lieht disniay, which
shqwsjthe tension(ip your forehgad." (Autogen 7000
iightfdisolay lndiéateg.) '?Qhep yﬁﬁr forehead is

' ‘relaxing, thé‘fiqﬁt wil}'travelxaround the diamond 'in

" this direction." (Direction indicated.) "But, when’
your forehead ié getting tense thé 112ht will'chahée
,#”éirection and-travel around tbeudiamond this wéy "
(Direct\on 1ndicatpd-)" “Your‘task s to keeo the 1ight
", moving in this direction, without letting it slip bacf;
'becaugé this meansuiﬁdt youf forehead 1is getting 1és#

2

tense and that you are relaxinp. Any. questions? Ate
. \l/-

you comfortable° Then we'll bezin." .

B. Transcrint of. Tbormal Feedback .Training InStEULtiﬂﬂS

/

‘"Hello, X. Do-you need to use the washrdom before
we start? " I want you to tave ‘off your shoes anw socks .
and sit on this: ckair, while I measure how wellxyﬁu are
relaxing."” (P;obe and electrodes attabhed.) "Today, I
wént yoq'tqmwatch ﬁhis~d1amondx11qﬁf d?solay,“whiéh“
gho&s thé;téhbératufé of your«hana.? (Autoqen°?600

light disnlay indicated.) "When your hand is getting

[y

86



3

wafmqf. the 1iecnt will travel around the diemn-nd in
this direction." (Drection indiesated.) "But, when

‘yOur hand is getting cooler, the 1ipght will chanép

Ka

direction and. travel around the diamond this wa&."
(Direction indicated.)  "Your task 15 to keep the light

_movine in this direction, withou} lettins it slip back,

Because this means that your hand is getting WaTTer
' . /

<

and that you are rel f. ANy questions? Afe”

you .comfortable? Then we'll bexin, "

»

C. . Transcrint of No Relaxation Trainins_Instructions’

"Hello, X. Do vou need to use the washroosn<beflore

we start? I want you to take off your shoes and socks

and sit on this chair, while I measure how well you .-are

relaxing." (Probe and electrodes attached.) YToday, . 1

want you to relax as comnletely as you can, but do not

go to sbeep dr‘closeryour eyxes. Any questions? Are

) you comfprtable? ' Then we'll begin,"

i
i -



