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’ One hundred and. sixﬁy su‘edectl were involved in a study of- the re- s m .
.htionship between psychologicel nnd physiologice.l correh.tes of anxiety

The sample couprined 56 mles end 1ob, remles who ra.nged in e.ge fron 16

to 62 years , .with a nea.n age of 29 b, o ) '

‘l'hree instr\ments were used'to-eslsess a.nxiety .'Level.l Twoself-

—enluation inventories ot a.nxiety, the \State-'l‘reit Anxiety Inventory
[ 2

(Spielberger, Gors{xch, e.nd Lushene, 1970) a.nd the IPAT Anxiety Scale
_Questionna.ire (Self—Ana.lysis !'orm) (Cnttell a.nd Scheier, 1%3) were the.

! fpsychologicel mee.mres. Frontal EMG under baseline conditions was the ,
‘iphysiologico.l mee.sure.“ Correlations between the two meesures were deter-»l' |
uﬂ%d by conputing the Peer%on \product-moment correla.tion coefficient». . |
o The results of the stndy indicated tha.t self-evulwsted enxiety, as
.measured by the IPAT correla.ted uignific&ntly with nuacle tension levels, '

: -ag meunred by f‘ronta.l m

;;._-"‘_rs 195‘, P=. Olh) The correlntions or sub-\ _
o -Jective a.nxiety (A-State a.nd A-Treit), as: essessed by the STAI, end

: v_-»-'f‘ronttl mc ﬂensures of muzcle tension were not - significant. | Since the

Ay

" sanple was mply large 'to. provide reliable reaults, discussion rocused

A

on essentiel ditferences in formt in the sm and the IPM.' in exphining

"/ W the results.
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INTRODUCTION
The experience of anxiety seems to be intrinsic to- the hnman con-
ditiqp. It has a universal quality Presumably, man has experienced B

anxiety as long as8 he has existed 8 a species, although the contents of -

his anxieties and the atten-lﬂ _cumstances are, no doubt, a function

of the mores and assumptionsﬁrl_:he cultures in uhich he has lived
(McReynolds 1975). The construct of anxiety- has been extensively're-
, searched from many theoretical perspectives but regardless of its im-
| port, a consénsus as to its nature is conspicuously lacking. (Fischer,
1970) | : _ ,
It is generally accepted that anxiety is both psychological and

physiological in nature, Everyday experience provides many indicators
v'of the close relationship between how one feels and how one responds.

Our language expresses it quite effectively An anxious person frequent;
1y describes himself as "reeling uptight". "having butterflies in his
stomach" "breaking into a cold sweat', or 'having a knot in his stom-
',ach". Research also provides ample evidence or a relationship betveen ,
the psychological and physiological concomitants or tnxiety (Alexander, B
) 1975, Duffy 19725 Greer, ansay, & Bsgley 1973, Schachter &-Singer,
1962~ Valins, 1967). However, the differential importance Pplaced on

‘each aspect varies according to the theoretical orientation of the re-

-

searcher.

Psychological Cogponentiof Anxiety -

Anxiety, as a psychological concept, is ambiguous. This is due to



\ . ,‘ ‘v:_ . '

-‘Cl;gs lsci of consistency in the terminologr used to describe it.. Spiel-

“l’:ffberger (1966 . 1972) s'pecifies the fsilure to distinguish between enxiety

. A,as & transitory emotionel state and a.nxiety a.s a re]ntively steble per—

jsona.lity trait as a source of the problem. :
Generally, a.nxiety is viewed as-an unpleasant emotionsl sta.te :
‘cha.ra.cterized by feelings of tension and worry a.nd a.cccmps.nied by in-‘
‘ cresses in physiologica.l aroussl. Some writers in defining snxiety,
‘,_.'plsce strong emphasis on the cognitive factor. Ls.zsrus snd Averill |
- (1972), for instsnce, rega.rd man as an evslusting organism whose ap- - ,
prsisel of a situstion a.s threatening elicits an anxious response., An-
'_-A‘xiety results when cognitive systems no longer a.llov an’ individusl to | o
o relste mea.ningfully to the vorld e.bout him. Schs.chter (1966) vie‘ws the ‘ s
1sbeling of physiologicel s.rousal as- the crucia.l element in an- anxiety
."experience. Others demonstrate the role of self-verbelizations

. (Meichenbs.mn, 1971) and "interna.lized statements (Ellis, 1973) in med—-

. iating a.n anxiety response. ;dnxiety, then, m.y be viewed as a.n unples.s..'

.‘,ant emotionnl reaction which occurs in a.n individusl who perceives a :
v.‘situs.tion a8 persons.lly threatening., Individus.l differences in person-s
slity dispositions a.nd pa.st similar experiences strongly influence the |
_.‘.‘::.sppraissl An increa.se in physiologicsl a.rousa.l eccompsnies the react-

_:», L

'Measurenent of the Pslchological Component of Anxigzx

Since s.nxiety as a’ psycﬁologicel construct is bssically descriptive, j
efforts to assess 1t include clinicsl evelustion a.nd introspective re-
ports. , Self-report measures of snxiety typicslly use sd.jectives (e g.,

‘ Jittery, restless, unessy) or brief sta.tements (e.g., I feel tense, R :




L sm regretful) describing feelings which the individua.l rates on'a e

e

subJective scale.' Reported reliability and validity dnta or individusl
a7 instruments suggest thst these are useful and acceptable measures or
vanxiety (Cattell & Scheier, 1963 3 Mnrtuza. & Ks.llstrom, 197’+ Spielberger, o

A

£ Gorsuch & Ihshene, 1970) ‘ ‘ : "" § o -

o ety

'. .

";_;-".;ithsiological Component of Anxiety S .‘ e
Mamr redesrchers (Budzynski 1973, Martin, 1961- Stoyva & Budzynoki
'197h Wolpe, 1958) concur that anxiety is accompanied by %arious physio-
’_ " logical changes. These chs.nges are in the direction of increased heart

'-rste, skin conductance, respiration ra.te, blood pressure, s.nd muscle

c tension levels Increased mqscle tension is one of the more comnonly

o 'recognized components of an’ anxiety response..'ﬁ The ms;}ority of clinical"' ‘

‘ ':"_-reports link anxiety with muscle tension. Ms.lmo and Shagass (191‘9 R

v‘_fmm& greater ptwaiologioalf:response ~in\ the autonomic a.nd skeletal nrus-_.:f' '

e -cula.r sygtems 1n patients whose complaint vas' Sanxiety as compa.red with '

' ‘Mchn, 1975, Wilkinson, 1978_,_1:.130 provide evidence of a positive re-
| vr-;‘;.;'.ls.tionship between anxiety and muscle tension.

those in vhal snxiety was a. mino‘b complaint or sbsent 5 and normal con-

" trol sub;jects. Other investigatOrs ( Balshsn, 1962 Hsynes 5 Moseley, &

'o-"

. ».Measurehuent or the Physiol_ogi‘cal C@mmnt or Anxietz




AR .fibers contracting simultaneousu (M"a.]mo, 197,9) = Electrcqy: plw ia "; t
v ': o

| “ f-‘;_i - used to estimate quntitatively thie electricel a.ctivity iq muacle mess

".;j'_(Iader & Methews, 1971) 'Jﬂgis imrolves the detection, emplifica.tion,

e 'a.nd recording of the muscle action potentiels thet e.re produced when s
| ',.-motor units fire (Goldstein, 1972) Although the electricel a.ctivity

D R
-which the electrcnyogra.m (EMG) records actua.ﬁy occurs prior to the R

\
contraction of the muscle, .}"the integreted surrece EMG providea a ‘mea-"

""*.'; sure of electrica.l activity in nmecle which is doubtless related to b

‘\

,'muscle contrection....s (Grossmn & Weiner, 19'66, b2 82) Although any \
S accessible mcle gr?np can be monitored, studi'es nsing E(G nsuallv re- o

. eord the activity of‘ the trontelis (rorehead) muscle beceuse it is con- )

L

'-"fsidered o be a perticulnr]y sensitive indicetor of muacle tension._ \
S Since muscle e.ctivity is reported]y the best single pb;ysiologicel

correlate ont anxiety (Reinking & Kohl 197'5), .&ssess'ing'the M level

& ?.
- of the frontelis nuscle will provide a. velid mea.sure of indivdduel

.....

Siae

. anxiety 1eve1.

:vg,_”through‘either introspective reporte or physiological meesuree. . How-" ” e
| ever the litereture?.’on anxiety suggeets tha.t a.nxiety states can be . .




1969; Matus, 1974; Raskin, Johnson, & Rondestvedt, 1973; Reinking &

be‘ B . ) ' ’ \ ) ' ‘
Kohl, 1975; Smith, 1973). However, results are inconsistent. Signifi-
cant coz_'refl.ations have benn obtained in some studies (Bird, 1979; ‘

Haynes et al., 1975; LeBoeuf, 1977; Matus, 197h; Smith, 1973) while

- nonsignifica.nt correlations have been fcnnd in others (Alexander et al.,

1973, Mathews & Gelder, 1969; Sime & DeGood 1977)
Some factors which may bave contributed to the conflicting results.

of previous studies a.re sample size and type of population. .In general,

the studies have involved relative]y mll samples. A few inves-tigatoré

(Alexander et a.l., 1975 5 Sime & Degood, 1977), in reporting their re-

smlts, actual]y attribute the non-significa.nce of the results to the

small number in the sample. Also, in vie\g of the findings of Cameron

~ G

\‘predominant in some anxious 1ndividua.ls a.nd not in others, a small sam-

(194k4) and, more ‘vrecent'ly, LeBoeuf (1977) that muscular symptoms are

ple remicts the possibility of obtaining a. good representa.tion of .

sub:ject.s\who are muscularly reactive. Thus, low correlations may be
exﬁecteda ) ( ' .

Another cpnsidéra.tio_n is the clinic'ni popu]ationsi involved- in
s-dne studies. Clinica.l pa;bientg are generally eonsidéred to have high-
er muscle tension levels than the norm.l population. Also, Balsha.n
(1962) ha.s noted tha.t “the chronic anxiety observed in psychoneurotic
patients is proba.bly quite djifterent from the a.nxiety assessed by man-
ifest anxiety scales" (p. WhS). This would seem to 1limit ‘the general-
jzapility of the findings. L i

The present stuw, vhich is an outgrowth of Hiebert's (1979) com-

p&rative study of EMG reedbsck and alternative treatments ot amtiety R
r&emined the relationahip between psychological (self-repott mea-




‘ 'sures) end ptwsiologica.l (nmeele tension levels) correlates ot anxiety
Since inconaistent evidence ha.a resulted rrou the previons stndies ’ " most
‘of which used small samples, and some of which involved étient popula-
tions (chrbnica.l.hr a.nxibus subjects), it seen!ed useful to re-investigate
the relstionship using a larger sample. Therefcre, the present study,

comprising 160 subjects from the normal population, was undertaken.



CHAPTER IT
. REVIEW OF THE RELATED LITERATURE

The Nature of Anxiety

The construct of anxiety has great theoreticgl and practical im-
portance as evidenced by the extensive research,iﬁ has generated.‘jAhxi- ;
ety, it appears, is a complex concept with little consensus~es to its A
nature (Fischer, 1970). Several theorists (Cattell & Scheier, 1958;
Endler, 1975, 1976; Eysenck, 1975; Tzazd, 1972), however, suggest that
anxlety is a multidimensional comstruct. Izard (1972) postulates that '
anxiety is "a variable combination of fear apd two or more of the funda-
mental emotions of distress, anger, shame (including shyness and guilt)
and interest-excitement....Anxiety is alweys a complex of fundamental
emotions and their interactions" (p. 102) Anxiety, as conceived by
© Cattell, is a personality trait whose components - are ego weakness, ergic
tension, guilt proneness, defective integration of the self-sentiment
and protension or suspicion.

:Using factor analysis, Cattell and Scheier (1961) identified two
distinct anxiety factors; trait anxiety and state anxiety, Trait anxi-
ety is defined as a relatively permanent and stable characteristic, and
 state anxiety as a transitory condition which varies over time.

Spielberger (1966, 1972) maintains the distinction between trait
and state anxiety and coptends that mach of’the conceptual confusion
with respect to anxiety results from the failure of rescarchers to do

likewise. He points out that trait and state anAi\ty are two related,

vet logically very different constructs. Spielberger defines state
anxiety (A-State) as a complex emotional reaction “consisting of un-

]

7



pleasant consciously-perceived feelings of tension and apprehension,
with associated activation or arousal of the autonomic hnervous system"
(p. 29). A-State is a transitory condition that varies in intensity and
fluctuates over time. Trait ‘anxiety (A-Trait) refers to relatively
stable indiv ; l differences in’ anxiety proneness. A-Trait predisposes
~'an individual to perceive a wide range of stimulus situations as threat-
-ening and to respond with A-State reactions. |
Spielberger Seems basically concerned with the effects of ego-

threatening/sfressors .3n the evocation of anxiety. According to Spiel-
berger (1972), fear of failure and self-deprecation are the basic char-
acteristics of a high A-Trait person. Such a person is, therefore, more
likely to perceive ego-involving situations a8 more threatening than
“would a low A-Trait individnal and to respond with much greater A-State
arousal in such situations. . .

. Endler (1975, 1976) 1s eritical of Spielberger s position on the
basis of its reéstrictiveness to ego-threat as the source of anxiety.

' Recent research (Endler & Hunt 1969; Endler & Magnusson, 1976 Endler &
l ;Shedletsky, 1973) indicates that anxiety isg evoked not only by threats

- to self-esteeA but by physical danger and ambiguous events as. well,

Cognitive worry and emotional arousal have been identiried as two’ other /

dimensions of :¥xiety (Meichenbaum, 1972 1975; Morris, Smith Andrews,
& Morris, 1975;\Sarason, 1975) Consequently, Endler posits an inter-
action ‘model of anxiety (Endler, 1975; Endler & Hunt, 1969) which pro-
vides a- basis fon\expanding Spielberger 8 position by examining the

nsture‘of person-by-situation interactions. Both trait and-state anxiety .

' fare'considered to be multidhmensional constructs (Endler & Hunt 1969)

[

i . !‘ : -, ) X N
| J ( o
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‘ Thererore, an anxiety neaction would be elicited by the interaction of
person and situation provided the A-Trait dimension is congruent with

- the threatening situation.

Behavioral Compggents of Anxietx

_ Other psychologists focus on different aspects of anxiety according
to.their particular orientation, Researchers who are behaviorally ori-» : éé
entedhtend to regard anxiety as a characteristic pattern of conditioned
. responses made by an organism to certain stimuli Eysenck, 1969, 1973,‘
Wolpe, l958, 1969) Eysenck (1969) views anxiety as a conditioned fear B
response. He ‘points: out that pain reduction is the primary drive in
anxiety, and that neutral stimuli associated with pain give rise to

"fear" responses which are very similar to responses to pain. The
strength~of the conditioned fear reaction depends on- the degree of . emot-
ionality or fearrulness and the strength of conditioning (Eysenck 1973)

Wolpe (1958) defines anxiety as the central constituent of neurotic
_ behavior, any persistent habit of maladaptive behavior acquired through °
learning in a physiologically normal individual. Thus, anxiety is the
autohomic résponse pattern or patterns that are characteristically part
of the organism 8 response to noxious stimulation (p. 34). Anxiety

becomes attached through a conditioning process (learning) to neutral

.

environmental events.,gﬂ

From a behavioral point of view, then, anxiety'ia accompaniedwbyf'
an increase in physiological arousal Anxiety can be identified by
observing an individnal,sfﬁehavior pattern under stress vhich usually
containz a 8trong, maladaptive component,



Psycholog_gal Q_ﬁpgnents of Anxiety : _ - ";f l, S gﬁf‘

‘ The importance of cognitive factors in anxiety phenomena are em-
 phasized By many theorists gseck 1976; Ellis, 19733 Lazarus, 1966, .
Lazarus & Averill 1972 Meichenbaum, 1971; Schachter, 1966, Valins,‘_

1967) Lazarus and Averill (1972) regard man as an evaluating organism

whose cognitive processes (appraisal) mediate between his environmentalW

situation and his emotional response.- The individual searches his en-
vironment ror cues about uhat is needed or desired evaluating each in-
‘ put as: tp its relevance and inportance. Every emotion must be under-
'i.‘stood in terms of a particular kind of appraisal. Anxiety, therefore,
-"is an emotion based on an appraisal ot threat an appraisal which en-
tails symbolic, anticipatory, and uncertain elements" (p. 247). Be-
cause the source bf threat cannot ‘be clearly identified no rationmally
: based action to dispel the danger can be utilized (Lazarus, 1966).
o Schachter (1966) Postulates that the evalnative processing of in-

formation from bodily sensations is the crueial element in an anxiety

2

experience. Labels are cognitive1y3 situationally, or socially deter-

‘mined The arousal state is labeled depending on how the individual

understands or explains it The labeling process itself is'influenced |

4 by what the person attributes as being the origin of the arousal. Be-
havior, then, is a result not only of environmental situations ‘but of
, .o
the individual's perception of these situations.',-- &

Physiological changes alone will have little @ffect on emotional

behavior unless the . individual can attribute these changes to environ-p:f

mental stimuli. As a result or a series of’ ekperinents involving false

heart- rate and its‘ertgct on subjective reactions to emotional stimuli

i

10



BN 'states ‘thatr heightenied arousal s associated with anxiety Although

. (Valins, 1966, 1967, Valins & Ray, 1967), Valins\ concludes that bodily

i internalized statements, and automatic thoughta Pplay. mediating beha

-process that generates anxiety

_'}glﬁiological ngponents of. Anxiegz

’fu”nize physiologioal arousal as & eoggpnent of anxiety. Budzynski (l973)

”
-

changes incite the cogS;tive processes 'hich inf uence oneRs subjectiv

and behavioral reactions to emotional stimuli.

»

Other investigators have examined the role that self-verbalizatio
ior and behavioral change. These cognitions appeaﬁ to intervene tween

the situation and the resulting *ehavior.A Meichenbauh (1971), in a
v . o

study of snake-phobic subjects, ound that a-Self-vFrggli:ing coping

model facilitated greater behaviotal and affez:ive change than a mastery v

model. Other studies involving impulsive hyperactive children (Meichen-

baum & Goodman, 1971) and test-anxious college students (Meichenbaum,

1972) have also demonstrated the efficacy of therapeutically attending

'to the individual's self—verbalizations as well as to his overt mala-

daptive behavior in modifying behavior. 'T&ME' T ,,' ' ”‘f-ffgf.
McReynolds (1975) dbserves "the essence,offthe cognitive approach

to anxiety theory is that a person’s,anxietv is the.natnral’resnltant of

'a state of-disarepancies, imbalances, or conflicts.:.among his mental

-Uijthoughts, feelings, and memories" (p. 22).

The cognitive position sees ‘the individual as the mediator between

his environment and his emotional reaction to it. It is the cognitive,

PUEEN

Psychologists, regardlesswof their theoretical orientation, recog—

ifes

individnal variationa-in arousal*patterns do exist, the direction ‘of the

7

e e e~

st
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S

N changes is generally toward increased heart rate, skin conductance,

- Sontag, 194k4; Eysenck, l956),4nost theorists ravor an explsnation based "h

respiration rate, blood pressure, and: muscle tension 1eve1s (Budzynski
1973, Martin, 1961; Wolpe, ]:95@)

| Anxious individuals tend to- over-react physiologically to threat-

. ening stimuli Malmo (1957), therefore, has designated anxiety a "dis-

ease of overarousal", and the highly anxiou8~individual as one who "re-

.acts to ordinary 1life situations as though they were emergencies

(Malmo)J1970, p. 67). FNot only does the anxious person tend to react
excessively, but he also takes longer to return to pre-stimulation level

than the non-anxious person (Budzynski 1973; Malmo, 197Q). ‘Malmo (1970)

o
)f"'

suggests that this oVer-reaction to and slow recovery from stress in ﬁ,ﬁg;v

the chronically anxious person may be due to an- impairment in the brain -

o mechanisms that normally control’ muscle tension (p. 83).

IncreaSed muscle tension levels are often associated with anxiety.

-,__Brown (1977) states that "the most. popular current theory of" the ‘mechan- -

fsms. underlying muscle'tension posits that the organism is aroused' or

alerted' by threatening stimuli and the arousal activates a physiolog-

iTical preparation of the body to take action" (p. 33). Muscle tension

diminishes slowly. Therefore, if muscles are not given relief from
tension by relaxation or change of activity, the muscle‘fibres physio-
logically adapt to the states of increased tension.

Researchers have investigated the relative contributions of genetic
and enyironmental factors in the development of excessive muscular ten-

sﬂons‘ Wbile some evidence for a genetic basis: has been-advanced (Jost &

\

,,,,,

;on environmental‘factors (Budzynski, 1503, Bdugen, Dixon, & Dickel, 1958,

[

1 ’ . ’\ ®
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Whatmore & Kohli, 1968) Budzynski posits that, in some instances, ex-

' cessive muscle tension is maintained through reinforcement. Others

EMG Feedback and MusclefTension

! (Budzynski & Stoyva, 1972; Haugen et al., 1958, Whatmore & Kohli, 1974)

“a

1

attribute its maintenance to a lack of awareness of its Presence, It

seems that people tsually recognize only higher and more prolonged

peaks of muscle tension than they ordinarily produce (Haugen et al.
f958). Whatmore &'kohli (1974) attribute the sustained muscular tension
to a bracing error, which they call dysponetic bracing. It occurs in
situations where quick and vigorqﬁs overt action would be inappropriate.
The origins of dysponetic bracing are not yet clearly determined but it
is considered always inappropriate and detrimental to the individual,
They posit that sustained bracing may develop "via a conditioning pro-
cess wherein bracing becomes conditioned to more and more environmental

stimuli until finally it is occuring in almost anmy situation” (p. 69).
. RN "\'«, . 1 | . ) . . f

Cognizant of the adverse effects of prolonged exposure to excess- -

ive muscle tension, therapists have employed different relaxation tech-
niques (e. g., progressive relaxation, autogeniec training) with varying
therapeutic success. In recent Yyears EMG biofeedback haa been used.

Biofeedback is "the process of feeding back physiological information to

- the individual generating the information (Brown, 1977, P. 3). 1In BMG

bicofeedback the electrical actiyity of muscles is monitored, providing
the individual with information about muscle tension level, Evidence is
accruing that biofeedback is a fast and effective technique for reducing

muscle tension (Budzynaki, 1973; Budzynski & Stoyva, 1972; Canter,

"Kondo, & Knott, 1975, Baynes et al., 1975; Philips, 1917 ‘Reinking &

13



Kohl, 1975; fownsend, House, & Addario, 1575). }n a critical review
published reports on clinical ‘applications of feedback training,'Blan
_ chard and Young (1975) concludl that "the soundest evidence...lies in
the area of EMG feedback training (p. ea1). ‘ \

Studies using EMG feedback usually record the activity of the front-

-alis mascle. Because this muscle is difficult to relax voluntarily
X

(Shagass & Malmo, 195h Balshan, 1962), 1t is assumed that once an in-

q

dividual achieves a high degree of control over this muscle,. the proced-
ure should be readily aﬁplicable to other leas difficult muscle -groups,
Some reports indicate that successful frontalis training has led to gen-
eral bodily relaxation (Budzynski 1973; . Budzynski & Stoyva, 1972).
However, Alexander (1975) found no evidence that frontal EMG training
generalized to untrained forearm and lower leg muscles. More recently,
'Schandler and Grings (1976) have reported that all feedback groups dis-
played significant reductions in both_extensor-(feedback source) and
frontal MG actirity. Moreover, they suggéht that significant reductions
in other physiplogical. response measures displayed by the feedback groups
may further reflect a generalized relaxation effect from the specific
muscle feedback source tovphyeiological systems other than skeletal
muscles (p. h25) o ' , ‘ >
Anxiety has been demonstrated to be 8 multidimensional ﬂhenomenon.
To fully appreciate and comprehend the impact on man, more careful scrut-
iny of these dhmensions and their interactions is called for. In the '
‘present study the relationship between the psychological and physiolog-
ical aspects of anxiety was investigated. With this focus in‘mind, the .

‘following reéearch is pertinent. \ :



Previous Studies

//ﬂi number of previous studies ‘have examined the nature of the relat-
ionship between psychological and physiological correlntes of anxiety.
Studies within a treatment context generally report correlations be-
tween self-report measures of anxiety and muscle tension,levels (EMG)
as a result of treatment. Those not in 8 treatment setting report - cor-'
' relations between self-ratings of anxiety and resting frontalis EMG
level. Regardless of context, correlations tend to be low (Lader & )
Mathews, 1971)

Mathews and Gelder (1969) and Reinking and Kohl (1975) compared
yarious forms of relanation training and foqndjthnt although relaxation
did effectively rednce both frontal EMG levels’nnd nérsonal feelings'of
anxiety, the ‘correlations between the two measures were not significant._g
~ Other investigators’(Alexander et 'a1_. , 19755 Sime & ‘DeGo_od, 1977) bave

breported similar findings. ‘HOVeyer, mnscle tension 1eyel?and self—A
perceived state anxiety (STAI) were found to be significantly related
~ in introverts (LéBoeuf, 19T7) and in subjects vho had received awareness
education (Bird, 1979)

Studies involving chronically annious subjects (Lavallee,'ha
Montagne, Pinard, Anndble & Tetreault 1977 Raskin et al., 1973,1 -
Townsend et al., 1975) also report discrepant'results. While 8 low |
correlation vas ‘obtained in the study by Raskin et al:; T0wnsend et al

found change in mood disturbance and in trait and state anxiety (STAI)

b‘qf'to be significnntly correlated with chnnge in EMG levels Lavhllee et

. Rk ’
al.- (1977) reported EMG. activity vas significantly correh.ted with the :

total score on the Hamilton- Anxiety Scnle, and positively, though not-



significs.ntly correls.ted with the IPAT total scores._ v. .‘ .

The results of studies using resting EMG levels ss the physiologi-
cal measure of anxiety hsve been more consistent. Haynes et a.l. (19'75),
in a study involving the largest reported sa.mple (101 Ss), ound ma.ni-

o vfest anxiety and buelinc mG a.vera.ge vere positively reLsted. This

| finding was supported by Smith (1973), who reported a positive correls.- )

tion betwe n. resting fronta.l FMG level snd tra.it a.nxiety (IPAT), and by
_Mstus (197k), who reported a significa.nt correl&tion between resting

, frontal EMG and extraversion-introversion.

gyp ] otheses‘
On the basis of the preceding discussion, which provides some eve

1dence of a relationship between muscle tension and se]_f-ra.tings of
a iety, and a larger semple, the following hypotheses were delineated~
for empiric‘al investigation:
1. A positive relationship hetveen sta.te snxiety, as measured by the

'STAI-S and muscle tension 1eve1, as measured by fronta.lis EMG

'_ level, will be indicated. . . P

2. . A positive correlstion\ween trsit anxiety, as. mea.sured by the

R S'RAI-T, snd mﬁscie tension level a8 measured by i‘ronta.lis ms

.

level, will bé obta.ined. " o

Pl

3. .Anxiety, as’ mes.sured by Cattell's IPAT, will 'be positively corre-

| La.ted with muscle tension level, es mea.sured by fronta.lis EMG level.
/ .




Sample "

The sub,jects vere the same" as those in the a.nxiety control proaect

| condncted by Hiebert (1979) at the University of Alberta., rrom which the ‘
present study is an outgrowth B ; | R 5

 The sample comprised 160 subjects, 56 males and 104 females._f Sub-' 
-;jects ra.nged in age from 16 to 62 years with a mea.n age of 29 h
l

the 160 sub,j ects s 110 were university students ax?d 50 were non-students.

€ instruments were used to assess anxiety level. ‘Two se’lf#
~ ‘

luation inventories or anxi_ety, the State-'rrait Anxiety Inventory _

'(STAI) (Spielberger, Gorsuch &-. Lushene, 1970): and ‘the IPAT Anxiety -

o

) ‘Scale Questionnaire (sers Ana.lysis Form) (IPAT) (Catte]l & Sche:ler,

' 51963) were tho psyeholagical mea.sures. B ‘ under ba.seline cond.itions

. 'was the ptwsiological mea.sure.

State—'nrait Anxiety Inventory.‘ 'l'he STAI is a, hO item self-evalua-

- .tion :uwentory designed to mea.surg a.nd distinguish between tra.nsitory .‘~ :

'a.nxious sta.tes (A-Sta.te) end rela.tively stable personality dispositions
towa.rd a.nxiety (A-Trait) (Spielberger et al., 1970/; Twenty items. a.sk'

the mmr:mua].l to’ describe how he/she teels at the particula.r moment

'_ : ‘(A-Sta.te items) Twenty 1tems ask him/her bto_. describe Tow he/she gen- '
eral]y teels (A-Tra.it 1tems) | F c - ‘:

The STAI has been used extensive]y 1n enxiety resea.rch (Alemnder '
et a.l., 1975, Bird, 1979, I-eBoeuf, 1977, Ma.rtuz# &"Kallstrom, 3.9‘Th




N

i

Tovnsend et sl., 1975) The test-retest reliabilityacoefficients of th'e

._FA-'l‘rait scale range from .73 to . 86 which a.re high. Those for the A-

| State scsle, .16 to .5h tend to 'be low, ss would be expected for a

o. ¥ measure designed to reflect the influence of situa.tionsl factors. In-

ternal: consistency coefficients which Spiel‘berécr considers a more

mea.ning,ful index of ‘the relia.‘bility of the A—St&te sce.le, are high, .83
""to .92 (Spiererger et a.l., 19'{0) T!/iLe va.lidity ds.ta is reported to be

4"._~'~'Ifsatisfsctory (Xends.ll, Finch Auerbach,JHooke, & Miku.lks. 1976 Ma.rtuza |
e Kallstron, 1974; Spielber et al,, 1970)

IPAT Anxiety Scale Questionnaire. The IPAT a.nxiety scale » & pro-

duct of Cattell's extensive studies of the fa.ﬁ:toria.l structure of per- ' .

.sonality, consy{sts of ho items designed to measure both the overt a.nd

covert spects of a.nxiety (Cattell & Scheier, 1963) | - | °. -

 Reliability data is highly satisfactory. Test-retest relia.bility =

coefficients range from .82 to .93.. Split-hslf coeff cients ra.nge from _
.80 to 91 (Ca.ttell & Scheier, 1963») Guilford (195%) reports a split-,

hslf relia.‘bility coefficient of 81+ in a norma.l popuJation a.nd ,.91 inja.

,mixed normal a.nd clinica.l popu]s.tion.

Validity dsta for the IPAT is also utisfa,ctory. Construct vali\dq

. .ity coefficients a.re reported to be between .85 and .90 (Cohen, 1965)

R Exter 1. validity coefficients are between +30. and- ho, obta.ined by com-

: scores with psychiatric consensus as reported by the suthors. !
"Greer, Ra.msa. ; _and Bagley (1973) report "high and’ signifca.nt" correla- -
tions ‘between clinica.l ra.tings of snxiety and IPAT scores. Cohen (1965)
_.s.nd Smith (1973) report S»ignificant correls.tions bctween IPA‘! scores -

and physiological mea.sures.
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EMG. An Autogenics Systems Inc, 1700 electromyograph was used to
measure EMG levels’for each subject. Surface electro&es were applied
in the standard manner for measuring frontal EMG (éﬁdzynski, 1973;
Wilkinson, 1976). The muscle tension information from each group of

o

four aubject% ras prdceséed Bimultaneously using the Autogenic Systems

‘Inc. 5600 data acquisition center and printer assembly. ’

EMG baseline levels wéfe obtained in tﬁe uéual manner. After at-
taching surface electrodes to the frontal région (two 1line electrode=
placed one-inch above the eyebrow vertically above the center of the eye
ﬁith a,éround mid-way between)f subjeects were instructed tec rrlax asg
campletely ﬁs possibie, using whatever technique they usually frund ef-
fective. After a brief pause (30 seconds) to allow subjects to settle
themselves, EMG recording was bagun. An average microvolt level was re-
corded at IOfiecond intervals over a 90-secoﬁd period.,pThis procedure

was repeated twice. The average over ' three trinls eonstituted the

baseline level for edch subject.
—

Procedure

All assessments used in the study were taken during the initial

session of each group. Each session began with s short explapation by , -

~ the experimenter about .the project in general. Tmmediately thereafter

subjects were given the STAT with the instructions:

A number of statements which people have used

.o .~ to describe themselves are given below. Read

“~ s » - _each statement and then blacken in the appro-
- ‘priate space on the: ahswer sheep o indicate -

- ?.qu' " how you-feel. There are no right or wrohg ¢ -

N ' answers. Do not spend too muéh time®on-any-

+ 77" one-statement bnt glve the answer which seems
to describe your feelings best. ™ The £irst.20 . _ -

statements refer to how you feel rﬁg§_>now, e

[
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the last 20 refer to how you generally feel.
Do not skip any items.

[ 4

As each person finished, the STAI and the Separate answer sheet
were collected. When all subjects were finished, the IPAT was admini-
stered with the following instructions:

Inside this booklet y;L will find 40 items
dealing with difficulties that most people

. experience at one time or another. It will
help a2 lot in self—understanding if you check
Yes, No, etc., to each statement, frankly and
truthfully, to describe any problems you may
have, Mark all your answers on the answer
sheet. Use the "Inbetween" or "Uncertain”
box only if you cannot possibly decide on

A or B. Never pass over an item'but give 0
- some answer to every single one. Do not }
spend time pondering. Answer each immed-

iately the way you want to at this moment.

Upon eompletion of the second questionnaire, all writing meterials
were collected.

A short presentdfgon on the¥oeture of eoxiety,followed. The pse-
sentation concluded with a discussion on muscle tension as a correlate
of anxiety and the function of EMG in monitoriné muscle tension. The
electrodes were then attached to the forehood‘regiohfo?séaeh,}ﬁbjeetiﬁ;"“
: using stendard_pgocedure. When all subJects were ready, the'lights were.
turned oﬂf and they were instructed to relax as completely as possible
usipg whatever technique they usually used to relax After a brief

‘pause to allow subjects to settle themselves, EMG recordings for the.

five minute baseling period were taken.

Statistical Analysis of Data

»

Means and standerd deviations for all scores are reported in

Table 1. To test the hypothesis of a positive relationship between :



psﬁ'chélo‘gica.l (self-report) and physiblﬁéic;l (nfuscle tension leveis)
measu;'es of anxiety, the correlations were determined by the Pearson
product-moment corre]lationAcoefficient. (Ferguson, 1971, Pp. 99).
Havelicek and Peterson (1977 ) have suggested that "the Pearson r can be
.vused in nearly a.llu situations in which theré is a need for a measure of
relationship between two variables, regardless of the shape 91‘ the dis-

triputions of secores or the type of gcales being used" (p. 377).

L
i

LimMations of the Study

v

The present study was concerned solely with examining the relation-
ship between seif-ré;idi“h measures of an_xiei;y gnd muscle tension 1;vels

as measured by ffontal EMG.

A
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‘ CHAPTER IV

SUMMARY OF STATTSTICAL ANALYSIS

Basically, Chapter IV camprises a restatement of the hypotheses de-

lineated in Cﬁapter II, together with a presentation of the related
findings and conclusions. In order to test the hypotheses of a positive
relationship between psychological (self-report) and phxsxologiéhi\~
(muscle tension 1e§el) measures of enxi%ty, correlaﬁione were determined
by caleulating:the Pearson product-moment cprrelatioe ceefficient
(Perguson, 1971). | ”
Lodking first at_the means of all sceres,'which.efe reported -in
Table 1; it was noted that the mean scores of the Self—e;aluagzon in-
' ventories fdr'fhe-éample were slightly higher than those reported in the
handbooks. . No. statement ebout the mean EMG levels can be made at this |

a

t1sie’ Decaiise °f a lack 01“ pubnshed mc baseline’ atas

HYPOTHESIS 1

A peeitiYe relationship between state anxiety, as. measured by ‘the
STAI-S and muscle tension level, as measnred by frontalis EMG level,
© wt11 be ‘indicsted: ' |
ﬂFindiggs.ﬁ
| To teet Hypothesis 1, the Pearson prpduct-moment correlation co-
" efficient was computed. The results of the analysis, as shown in Table
- 2, did not confirm,ihe existence of & positive rel&tionship between

et PRCE B “ £

ArState and muscle tension level (r— 101 p=.203)
~ » . Y
Conclusion P A :

On the basis of this statistical analysis, Hypothesis 1 was not

.0
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Table 1
Group Means of Anxiety Measures for 160 Subjects -
Instrument ‘ Me@n sp N
_ — . ' s
'STAI-S .82k 10.609 a -
. STAI-T - uB.262 9.943
CIPAT 40,81 11.62h4
e 2.0k 1.003



Table 2

Rehtibnahip Between Measures of Anxiety .

Corrélations Matrix
1S : 7

9
1

STAI-S . STAI-T . IMT ™G
STAI-S - 1.000  0.56% . 0481  0.01
STAL-T 0,564 1.000 "0.7'2‘8 0.129
TPAT 081 o728 1.000 0.19

EMG 0.101 - 0.129 . 0.1  1.000

‘Probabilities of T

[

STAI-S STAT-T  TPAT ~ EMG

STAI-S ~  0.000 0.000 0.000 . 0.203

STAI-T . .  0.000 0.000 0.000 - 0.105
VIPAT © 0.000 . 0.000 0.000 0.0k
Es¢  0.203 - - 0.105  0.01h 0.000
‘ Degrees of Freedom = 158




s

" accepted.

A positive correlation between trait aﬁxiety, as measured by the
{"STAI T,. and muscle tension, es niasured by frontalis EMG level, will e ;.h
obt&ined. B }: '4 ‘ STt e R
| Findings o ]
‘The Pearson r was used to test Hypothesis 2., The correlation coef-

P R

'vficient obtained](r- 129, p= 105) did not reech statistical significance. N
Conclusfon (f L :-4;;°f”‘"1'535?7*fﬂ'; SN
On.theebaeis of this analysis, Hypothesis 2 was not accepted.

t -

HYPO’!.‘I:IBB 3 .

Anxiety, as. measured by Cattell's IPAT, will be positively corre-

. lated with muscle tension~level, as measured by frontelis EMG level.
Findings '

The correlation coefficient between IPAT self-report measures of
anxiety and EMG levels, as determined by the Pearson product-moment -
coefficient, was stetistically significant (r=.19h, Olh)

Conclusion “

On the basis of this analysis, Hypothesis 3 was accepted.
_ _ . N

SUMMARY

In summary, subjective levels of state ‘and trait enxiety,

<y ,qr e

Iated to muscle tension levelnins measured by frontal'EMG~ ,Self-_f7"’5’

i ol T cul e

as ’meoaured by the IPA'I.‘ did correla.te significantly v SR

.

vith EMG meesures of mmscle tension. -ﬁ' ;ﬁf
PR T - ',- - "."-: - i - -
. A - N ’5\.‘- "‘ - _ \‘:: _;" \ [



 DISCUSSION AND IMPLICATIONS

' .Discussion of Results

Since mqst experimental literature dealing with anxiety re'pox‘ts

\

low correlations between psychological and physiological meaaures T

o e

P

; £ .e.nxiety, mfz.ny studies use. both types of mea!sures when testing hypoth—

‘o

4 '. eses on anxiety.' ’I'he present study used self-report measures, obtain- :

" 'ed frcm the sm (Spielberger et'al., 1970) and the IPAT (Cattell &

_!Scheier, 1963), and muscle tension levels 5- 28 measu;ed by n'ontalis

EMG. The results of the stud;,r indicated ‘that se].f-report and frontalis

EMG measures of anxiety are positively related‘ " However, the instru-
mént used to assess the sub,jective ratings of anxiety appears tote an
important consi:deration since the IPAT wasbthe only self-report measure
| to correlate significantly with baseline MG level '
The study involved 160 subjects, 56 males and 101+ females,
‘sample amply large to provide rel:la.ble results. Therefore, it seemed
worthwhile to examine the anxiety imrentories in explaining the re-
sults. Of import is the fact that the handbook states that IPAT
scores corl'related significant]y witﬁ physiological measures of. anxiety

(p. 7). A simila.r eorrehtion is not reported in the STAI manual.

- ‘ ._';_;Further inspectiqn of the tvzo inventories highlights essential differ-v»

. ences in format STAI statements tend to be eoneise and evaluative, o

N whereaa the IPAT comprises longer statements situated within specitic

4

RS

- A o x‘ RN,

_;_»,‘g . ". ',—-’..‘,‘.':-".’v.

B example, the STAI atates "I feel overexcited and mttled',“while the

-



II"AT'ssys', '!.I_ tend- to~get over-excited a.nd_'rsttle_d' in upsetting sit- !
: ua.tions."' Or, "I am a steatw person compared to "My spirits generalr
-1y stay high no ma.tter hov msny trou‘bles I meet", and finally, "I try
’.to a.void i‘scing a crisis or difficulty contrasted with "I tend to -.‘ o

tremble or perspire when I ‘think of a difficult tssk shee.d " ~ These

to recanmend the IPAT as the more sensitive instrument ) in a;ssessing_ .

. sub,jective enxiety. o ; . ‘ | »
Although the IPAT was the only selr-report measure to correlate

h significantly with bs.seline EMG level, 1t is noteworthy tha.t the corre-

| lations between the STAI-S S'I:AI-T and IPAT are all aignificant

' Imzlications

4

There is need for further empirical evidence thst a significant
‘positive rela.tionship exists between muscle tension, as measured by
’ frontal MG level ‘and subjective reports or anxiety, ‘a8 measured by
' 'the IPAT. It is recounnended that a large sample be used to obta.in re— o
P
liable results. In order to confirm the positive relstionship_ between
the two measures of anxiety, it is essential to investigatevsnxiety |
'without a t‘rea.tment camponent. Only after such evidence has been ob-
tained should investiga.tion between the anxiety measures after treat-
‘ment be investigated ‘ |
The results of the study further suggest that serious consideration’
should be given to the practice oi’ using the frontalis muscle as the
prime monitoring site in anxiety studies involving EMG» ‘Evidence ex- ‘

ists thst some individusls respond to stress with increa.ses in skeleta.l

.;n‘b--m\.ﬁ -,-‘q,sy-.-w.ixrr‘a'-..i -v.,,-

muscnhr tension, while others . do not, Alao, it seems tha.t responsive

"’c-~n ) et

S

R




individnnls tend*to have idebsyncratic patterns of-mnscle tension where-

by they are able to mnintain different levela of tension in different
regions of the skeletal musculature. Thgrefore, it‘may be more use= .
ful to ‘monitor multiple sites simultaneously in order to obtain re--
cordings from the most reactive muscle group. Furthermore, since many

¢

individuals respond to stress with other physiologicnl reactions, such

as peripherel vasoconstriction, increnses 1n heartrete and respiration,““

:Bd changes in GSR, it would aeem most useful to ascertain the indiv-
idual‘s pattern of*physiologicel reactivity through a stress profile,
‘as snggested by Hiebert (1979), and study the correlations of the most

esponsive physiological perameter and self-report'measures of anxiety.
. e v

8.
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