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A BSlRÂCT

There is a central nervous system process involved in

selective attention which filters out envi-ronmental stimuli

and enables us to focus on what is most important at any

given moment" Because of individual differences in the

amount of input which is filiered oIt, the amount of stimu-

lation necessary to maintain a comfortable level of arousal-

in a given situation varies among individuals, Perceptual

augmenters, who filter out too little stimulation' are over-

aroused and seek to limit further input, Perceptual re-

ducerss on the other handu filter out too much stimulation

and are under-arousedu leading them to be stimulation seek-

êfS o

The present research examined the possibility that in

biofeedback-assisted relaxation traini.gu augmenters would

welcome the opportunity to lower their level of arousal

whiLe reducers woul-d resist efforts to lessen input from

the environment and their bodies, Specificallyu it was

hypothesized¡ 1) that augmenters would show higher baseline

frontalis EI\|G leveÌs than reducers or moderates u 2) that

augmenters would achieve the lowest EMG level-s during bio-

feedback tralnings and 3) that in self-report rneasures after
biofeedback training, augmenters would report the greatest

decrease in subjective discomfort and anxiety,

From an initial sarnple of 300 undergraduate students

rvho filled out the Vando R-A scale , 20 augmenters u 20 moder-

ates and 20 reducers were selectedu with males and females



equally represented in each group" Pri-or to rel-axation

training subjects completed the Spielberger State-Trait

.ånxiety Index (Sfnf ) and the Nowlis l/iood .4djective Check

List (MACIJ), The EMG electrodes were then attached and

after a four-minute adaptation/baseline period, subjects

attempted to relax while listening to a ten-minute tape

of autogenic exercises and observing the EMG meter" FoI-

lowing this training phase u the subjects underwent a ten-

minute test phase in which they attempted to relax as deep-

Iy as possible using the EMG machine and the autogenic ex-

ercises they had just learned"

I,inally, the subjects completed the STAI state anxiety

scaleu the MACLu and answered four questions concerning

their feelings about the experiment'

Analysis of variance shov¡ed no significant differences

between any of the three groups on baseline EMG' S1.A.I or

IVIACL measures, although significant sex differences were

observed on all the measures. Biofeedback trial blocks

were anaì-yzed using analysis of variance with baseline EMG

as a covariate followed by post-hoc Scheffe multiple com-

parisons. On the biofeedback trial- blocksu significant main

effects were found for groupsu with augmenters maintaining

a lower mean E[1G leveI than reducers during the experiment"

Most importantlyo the significant interaction between trial

blocks and groups confirmed the hypothesis that augmenters

would. be more successful than reducers in lowering their

tension leve1 over trial blocksu Not only did the augment-



ers lower their tension moreu but the reducers actuaJ-ly

showed incrèasing tension levels from the baseline as the

experiment progressed, No significant differences for

groups or sex were observed on the post-test STAI or l/Låcl

scales, although all resu}ts were in the predicted direc-

tlon" In addltion, reducers reported Iess enjoyment and

more boredom from the experiment and less success at pro-

d.ucing warmth and heaviness in their l-imbs" -A sig:rificant-

ly larger proportion of the reducers preferred the training

phase over the test Phase"

These results are discussed in light of other studies

on perceptual reactance and implications for biofeedback

research and treatment are put forvrard"
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STIMULUSINTENSITYM0DUI,ATIoN.eNDSUCCESS
.A'TgroF.EnogÀcK-IVEDIATEDREI,ÀXATIoNTR.{INING

Duringthelast20years,electromyographic(EMG)

biofeedback has gradually established itself as an effect-

ive tool in the behavioural treatment of chronic anxiety

and tension headache (Budzynski, L9??; Budzynski' Stoyva

&.ådler, t9?0¡ Green, Green & Walters, I9?0)" 'Along with

relaxation procedures such as Jacobsones (L938) progressive

relaxation an¿ Schultz and Lutheøs (f958) autogenic train-

ing it is possible to teach cognitive and physical stra-

tegies which Jower muscle tension and reduce overall levels

of autonomic arousal (Brenner, L9??; Budz¡mski and sto¡rva,

1969¡ Green et aI u L9?O6 WaIIace, 1969) '

The discomfort experienced, by the chronically anxious

patient is a state of hyperarousal which is due to mala-

daptive responding to the contingencies of a perceived

threat (Mischeln Lg?g). Relaxation techniques such as bio-

feedbaeku med.itatione progressive relaxation and autogenic

training are seen as method,s of inducing lower l-evels of

physicaÌ and. mentat activity" These feelings of relaxation

are then paired with some conscious thought such as a word

or irnage, whichu Ìike a conditioned stimuluse can then be

used to o,turn on" feelings of relaxation when the person

feels too tense"

Conceptuallyubiofeedbackisbasedonthreebasic
principles" (Pettetier u L9?7) t

1" If a person is given accurate enough information about



?

a neurophysiological or blological function through

electronic or other means, then the person can Ìearn

to regulate that function to some extent by cognitíve

processesø

?u For every change in the physiological state there ïs

a consequent change in the mental emotional state,

and converselyu every change in the mental emotional

stater conscious or unconsciousu is follovsed by an

appropriate change in the physiological state'

3, Bringing certain physiological functions under great-

er cognitive control can have a posítive effect in

combatting the effects of stress and anxiety,

In treating chronic anxiety with bíofeedback-mediated

retaxation procedures these principles are coupled with the

patientes desire to change, and new more adaptive methods

of coping with stress are Jearned,

Typicatlye in treatmento a patient is seen for six to

trselve sessions in whlch he or she is taught to recognize

the physicaL and mental correlates of anxiety and how they

are interrelated" Electrodes are attached to a convenient

muscle such as the frontalis (forehead) and the person

watches a meter or l-istens to a tone which provides informa-

tion on whether the musele is becoming more relaxed or

more tense" The patient then uses physical exercises and

cognitive strategies which are useful in Learning to con-

trol muscular activity"
\Alith regular practice, pati-ents become increasingly
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proficient at producing what Hess (lgZ6) calls the 'orelaxa-

tion response0{s to the point where they no longer require

biofeedback equipment and can produce the relaxation at

will during the d.ay when they recognize high tension le-

velsn

Generalization of relaxatio4" Several experimenters have

demonstrated that frontalis activity in response to stress

is a common factor across most individuals and that of all

the muscles in the body it is the best indicator of over-

aII muscular tension level (nudzynski & Stoyva, L969s

Stoyva and Budz¡mski, 1971+ ) "

Exploring the relationship between frontalis tension

and anxiety, smith (L9?3) tested resting EMG l-evels in 20

subjects from a non-psychiatric population and found a

positíve correlation with trait anxiety (r = '529ø P1'02)
and covert/overt anxiety (r = ,49?, p (.05) as measured

by the Cattell- IPÂ.|tr (f96f ). This was confirmed in studies

by Ha¡.n'res, Moseley & ItfcGowan (I9?5) and Coursey (I9?5).

It would therefore e appear that anxious subjects manifest

higher frontalis tension levels, but an important question

for treatment then arisesl u'Does a reduction in frontal-

is tension necessarily mean a reduction in anxiety?"

lVhil-e there is some disconfigming evidence (Alexanderu

lg?5¡ Alexanderu White and Wallace ' I9?7) u the majority

of studies have found that decreases in muscular tension

or autonomic measures sueh aS heart rate u blood pressure

and galvanic skin response are associated with subjective
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reports of lessened anxiety and lowered ScoreS on measures

of state anxïety, (courseyu L975; Lader and lllatthews, l-97l-t

Townsend, House and .A.ddario, L975; Wallace and Bensonu

Lg72) 
"

One explanation for the inconsi-stencies shown in

research on the physiological correlates of stress is

that individual-s respond to stress with different muscular

and autonomic patterns, (lt'lalmo and Shagass s L949ao L9+9bg

Ma1mou Shagass & Davisu L95O) and that some individuals

consistently respond to stressors with the same patternu

while others fluctuate in their response pattern (Sternbach'

L966). What this means is that some individuals respond

to stress primarily with el-evated blood pressure and

decreased skin resistance u for example, while others pri-
marily demonstrate increased tension in the back muscles

and respiratory changes, and some others do not respond

with one conslstent pattern"

These differences in responding to stress support

La.zarus and AveriLlss (lgZZ) theory of anxiety as being

not a specific response but a s¡rndrome of component re-

actions such as verbal reportsu phygiological changesu

overt expressive reactions and instrumental (coping) re-

actionso This does not mean that frontalis tension cannot

be used as an indicator of arousal because of individua]

responses to stress, Ratheru it would seem to caution

us that while we can use frontalis tension as a measure

of an individual's performance at a relaxation exercise,

we must be careful in comparing tension levels across sub-



5.
jects as they may be showing greater i-ncreases or decreases

of tension in other muscles or organso

Individual Differences in Biofeedback Performaflcêo While

biofeedback and relaxation training have been shown to be

effective in treating chronic anxiety-related illnesses e

several researchers have noted that some individual-s learn

the task better than others.

In training subjects to reduce muscular tension using

EMc feedbacku Alexander (L975) noted that while the experi-

mental group in his studyø âs a whole, significantly re-
duced frontalis tension, only seven of the nineteen indivi-
d.uaÌs could confidently be assessed as having met a strong

criterion of learning the task" In addition, three sub-

jects in the experiment actually showed an increase in
frontalis tension over five training sessions"

Roberts et al- (l.9?6) found. large individual differences
in performance among subjects who used. h¡lpnosis to produce

differences between the finger temperatures of two hands"

Neither degree of hypnotic susceptibility nor any of the

14 Þlinnesota Muì-tiphasic Personality Inventory (lvtlvipf ) scales

correlated with task performance" The only variable whích

did predict success at the task was the subjectso confi-
dence or belief in the procedure or in their own ability"

ïn the course of several experiments involving muscle

relaxation training using EMGe Basmajian (I9?Z) found that
most subjects can learn to condition the firing of single
motor units within a short tLme, but that certain individu-
als experience great difficulty in relaxing"
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To date u very few studies have been done to discover

what the eauses of these differences in performance àTêø

The fol-lowing are sorne personality measures which have

been shown to correlate with biofeedback performance a

Locus of Control, Because the idea of self-control

is a key issue in blofeedbacku several experinenters have

explored the relationship between biofeedback learning and

Rotter 0 s (LgsLt u :l?66) Internal-External (t/ø,) scal-e n which

attempts to measure the degree to which a person feels he

is in control of his life or is controÌled by external

forces and chanceo One would expect that people who are

more internally motivated should do better at learning to

control physiological processesu

Fotopoulos (L97o) found thats âs expected, internals

showed greater control of heart-rate increase than extern-

al-s in the experimental setting under conditions of con-

scious effort and oscilloscope feedback. Howeveru externals

performed as well- as internals at the task when given ex-

perimenter-controlled feedback via a buzzer for heart rate

increases.

In an experiment which correlated T/E scores with suc-

cess at relaxation training (Jordan, L975) found that in-
ternals were significantly more effective than externals at
reducing their EMG levels using progressive relaxation ex-

ercises and biofeedback, The i-nternals also reported a

greater reductlon in subjective tension leve1 following the

training session and retained more of the training in a sub-

sequent retest than the externals,



ñ

In training 13 tension headache patients to control

trapezius muscle tension over L0 one-hour sessionsø Otis

and Turner (I9?5) found that scores on the I/E scale

successfully predicted dropouts from an experiment on EMG

relaxationu the externals dropping out with much greater

frequency than internals. Presumably the externals felt
they had little control over the EMG machine and became

frustrated by their attempts,

Fie1d Ðependence-IndeÞendence, Â measure of per-

ceptual style which is related to locus of control is field
dependence (Witkin and Ottman u L967) " This scale measures

the degree to which a person has internalized perceptual

strategies or is dependent on external cues in the percep-

tual- environment to interpret visual data"

Field independent individuals are not as reliant on

cues in the environment as field dependent individuals in
differentiating figure and ground as measured by the rod-

and-frame test and the embedded figures test,
Dale and Anderson (L975) found that field independent

individual-s were better at speedi-ngu slowing and maintain-

ing average heart rate than people vrho were field depend-

ent.

Perceptual style, then would seem to play a role in
how a person integrates cues from the environment in learn-

ing to control physiological processesu P:.esumably those

who are less reliant on external information for making

decisions can exert control more quickly and effectively"
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.Autonomic Perception Questionnaire (APQ) ( Itlandler ,

l¿landl_er and. Uvilleru 1958)" This scale measures a per-

Sonu S awareness of autonomic functions such as heart-rate u

gastrointenstinal processes and sweat gland productione

which change under stressu It has also been shown to cor-

relate positivety with the Taylor llanifest Änxiety Scale

(ttvt¡s), The APQ was used by Bergman and Johnson (r97I)

who found that normal subjects who scored in the middle

range on the test were best at bi-directional control of

heart rate, High scorers on the ,APQ overestimated their

autonomic activity whiJ-e low scorers underestimated itt

and this apparently hindered performanceø This is con-

sistent with the view that rchat is learned in biofeedback

is greater attention toa and greater use of proprioceptive

cues from the viscera and musculature of the body' Individu-

a1s who are aJ-ready more in tune with their internal state

should learn control of those functions more quickly.

Eqo Strength" High scores on the lr[vlPI Ego Strength

(Es) scale have been found to correlate with ability to

j-ncrease and decrease al-pha wave production in electro-

encephalographic (nnc) biofeedback (Hardt u l9?7 ) and abili-

ty to increase heart rate (Stephens, Harris, Brady &

Shaffer u 19?5) 
"

.4s with Locus of control- and field dependence, in-

dividual-s who perceive l-ess threat fromø âDd greater con-

trol over their physical and social environments are bet-

ter equipped for self-control procedures such aS biofeed-



back"

.&nxiety, Ân important factor affecting performance

at learning tasks such as bíofeedback is anxiety }evel'

Epsteinng?z)hasdescribedanxietyintermsofthe
need for an organism to maintain arousal levet within cer-

tain homeostatic timits in order to survive. i{hen arousal

levelisincreasedbeyond'theupperlimitbystrongstimu-
Ii or emotions the state is experienced as unpleasant and'/

or threatening by the individual" when there is no course

of action open to the individual to remove the source of

arousalu bêcause the source is unknown or because the op-

portunity to remove it is at a specified time in the fu-

ture (e"g" a final examination) a or if the person lacks

the requisite skills in his repertoire, then that state

will be experienced as anxiety" Ât the other extreme,

when arousal falls below the homeostatic limitu discomfort

or boredom occurso

The relationship between arousal and performance has

been examined by several authors (Freeman, l9¿+o¡ Hebb u L955a

MalmouLgsg)"Theypredictthatforanytaskøthereis
one optirnum level of arousal which produces maximum ef*

ficiency in each ind.ividual" If ind.ividuals are too high-

Iy aroused or bored they wiII not perform as well"

Âccording to this theoryu performance is related to

arousal in a curvilinear fashion such that performance

improves as arousal increases until the peak of the curve

is reachedu and then performance begins to deteriorate aS

9.



10"

the arousal l-eveI continues to increase"

To test the effects of anxiety on performance

MacFarland and Goombs (1.974) selected JJ subjects on the

basls of their Tayl-or Nlanifest Á,nxiety scores and had three

groups (nigh, medium and low) try to maintain their heart-

rate at its restïng level" They found evidence in support

of the inverted-U theory of arousal" Moderately anxious

subjects performed best and the performance of the high

anxiety group was hindered to a significant degree by their

anxiety leve1.

Stephens et al (L9?5), howeveru found that ability

to raise heart rate was negativety correlated with anxiety

as measured by Welsh's factor A Scale and positively cor-

related with BarronB S ego strength, which is not consis-

tent with the inverted-U theory of performanceo

Further contradictory evidence from an experiment

using progressive relaxation showed that membership in

the treatment benefit groups âS measured by reduced state

anxiety scores on the Spielberger State-Trait .Anxiety Index

(Sfnf) was best predicted by high scores on pretest state

anxiety (Scopp, L9?5), While the two previously mentioned

studies do not support the inverted-U theory prediction

it should. be noted that Scopp and Stephens et al (L9?5)

used sarnples of college and high school students and may

not have had as many highly anxious subjects in their ex-

perimental groups as in studies using samples from clini-
cal populations,
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st_imulu_s Intensity Modulation, As mentioned pre-

viouslyu indlviduals attempt to maïntain their leve1 of

arousal withtn certain homeostatic limits" (Epstein, L9?2)

constantly confronted with a barrage of sensory and cogni-

tive informationu a person must select the most meaning-

fu1 cues and filter out the rest to keep arousal at or near

an optimum level However, there appear to be differences

between individuals in the extent to which this filtering

takes place u and consequently in the range of those home-

ostatic limits" Some individuals behave as though too

much stimulation is filtered. out and they are stimulation-

seekers, while others who d'o not seem to filter out enough

stimulation are stimulation-avoiders"

One area which deals with these individual differences

in perceptual style is stimulus intensity modulationø oI'

how the Se¡lsory mechanisms of the brain and nervous system

handle incomi-ng stj-mulation"

Before atternpting to hypothesíze how stimulus in-

tensity modul-ation might affect biofeedback performance

it would be wise to explain the term more fully"

Three areas of research in stimul-us intensity modu-

lation are of particular interest" Each uses different

terminology and different measurement techniques u but the

areas overì-ap to a considerable degree in the factors they

are attempting to measure" The areas ares

L, Pavlovos Strength of the Nervous System conceptu

2" Eysenckss Introversion-Extraversion scale, and
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Petrie' s Augmenter-Reducer dimension,

Theorigs of St-imulus Inten-sity Modulation

Strenqth of the Nervou-s SYgþem

Pavlov (as reported in Strelau, L9?5) found that in
the course of his work on conditioned responses 5-n dogs,

there were differences in performance which he attributed

to central nervous system processes, He proposed trqo cate-

gories¡ the weak nervous system and the stt,rong; nervous

system, I{e found that the strong nervous system types

could endure longer periods of strong and repetitive stimu-

li and were more resistant to disease" Other Soviet auth-

ors have used this concept of strength of the nervous sys-

tem to investigate individual differenceso Individuals

are classified as strong or weak nervous system types by

questionnaires and physiological measures such as visual

or auditory reaction times and visual or auditory thresh-

holds" ',{eak nervous system t¡pes, who are at a higher

level of arousal than the strong types, react more quickly

and have lower sensory threshholds"

To demonstrate that Pavloves theories also apply to

humanss Pushkin (Lg?Z) u in an experiment analagous to

production line worku tested vigilance as a function of

reaction tirne to visual stimuli over extended period's of

time and found that weak nervous system t¡rpes responded

more quickly at first but their performance deteriorated

rapidly and the strong types were more consistently ready

3"
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over time and made fewer mistakes"

The evidence from this study and others (tliangan 8r

Farmer, L96? E Teplov, I9?2 ) that individuals differ on

the speed and endurance of responding to stimulation be-

cause of the sensitivity of their central nervous system'

These individual differences then affect personality by

infì-uencing how people arrange their lives to provide them-

selves with the kinds and leveÌs of stimulation with which

they feel most comfortabl-e"

Examining differences in work styles among taxi dri-
vers and foundrymen and relating these differences to the

nervous system type as determined by questionnaires and

visual reaction time testsu Strelau (I9?5) found that the

weak nervous system types spent more tíme doing auxiliary
activities in order to simplify their jobs (preparing equip-

ment, maintenanceo arranging tools). They also took more

rest breaks, presumably because they start at a higher l-evel

of arousal- and fatigue more quickly"

A further study demonstrated the relationship between

nervous system strength and preference for the amount of

stimulation in the work situation as reflected in the choice

of professionu Strelau (t9?5), found that on the basis of

a questionnaire which separated reactive (rueak nervous

system) from non-reactive (strong ner!'ous system) subjectsu

in a group of 33 lawyers, 14 were non-reactives while only

J were reactives (p < .05), This evidence supports the
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theory that non-reactives would seek occupations which

provide more intense soeial interaction" Converselye in

a group of 46 librariansu IJ were at the most reactive end

of the scale while only B were at the non-reactive end"

Sales, Guydosh and Iacono (tgZþ) tested the relation-

ship between need for stimulation and strength of the ner-

vous system as determined by auditory threshold' Subjects

were placed in a quiet, featureless room for 20 minutes

and offered a button whicho when pressed, would provide

them with 2 seconds of auditory and visual stimul-ationu

In the simple condition the stimulation consisted of a

single f! watt light bulb and a 2-second 6OaUo IKhz tone

white in the complex condition there were 2t+ lights of 5

different coloursu randomly amanged, which flashed in ran-

dom 2-second sequences and a 2-second series of 6OA¡, lKhz

toneS which were presented when the response button was

pushed, As expected, the strong nervous system subjects

with the highest thresholdsu who were presumably higher in

the need for stimulationo showed a significant increase in

responding from the sinple to the complex situation" lVeak

nervous system subjects showed tittle preference for either

situation"
In a second experimentu subjects were asked to place

figuresu which represented peopleo in mod.els of rooms which

represented social situations so that the rooms were fil-led

with as many people as possibl-e without being too crowded"

The strong nervous system subjects, as predictedu placed
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significantly more people in the situations, reflecting

greater need for social stimulation'

fntr overs i on-Extrave rs i on

.Another measure of indivídua} differences which has

been shown to correlate with Strength of the Nervous Sys-

tem measures (Mangan and Farmer, L96? ) is Eysenck's intro-

version-extraversion scal-e (Eysenck and. Eysencke 19ó4 ) "

Eysenck proposed that as in Pavlovos theory, there are dif-

ferences in the strength andlability of central nervous sys-

tem processes which make the introvert more sensitive to

stimulation and allow conditioning to occur more rapidly,

0n an interpersonal leve1, Eysenck (l-964) proposes

that conscience u (which he sees aS a cluster of classically

conditioned. fear responses) is much stronger in the intro-

vert, who is more cautious in interactions with other people

and. situations which are potentially threatening in terms

of negative reinforcement" Ânalyzing data from several

independ,ent studies Eysenck (L967 ) found that j-ntrovertsu

who are more sensitive to social reinforcementr are prone

to develop psychopathology in the neurotic and dysthyrnic

categories u rvhile extraverts are more prone to criminal

and. psychopathic behavioür.Sc Eysenck explains these be-

havioursu or at least eontributing factors to Such be-

haviourso BS being due to inter-individual differences ín

the ascending reticular activating system (ARA,S) and other

structures in the brain responsible for arousal level and

seJective attention. These differences affect the amount

of sensory Input allowed to pass through the filtering
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mechanj-sm in the process of attention and consequently

determine the amount of stimulation neeessary to maintain

a comfortable level of arousal'

petrie (L952) demonstrated that while introverts are

more sensítive to pain under normal- circumstanceSu intro-

verted. patients in a hospitalrwho had brain tissue removed

for the relief of chronic pain became more extraverted

after the operation, This study and evidence from the work

of Gray (1970) on animals supports the idea that these dif-

ferences in response to stimuli are innate rather than learn-

êd, although social and cultural influences may play a large

role in their expression"

Pgtrie u s ÂgrmentinF-Red-ucing Dimension

Qne very productive area in individual dífferences ' in

terms of showing how differences in perceptual style affect

a wide variety of behavlours has been the concept of per-

ceptual augmentation and reductíon"

In her ]967 book entitled. "individual-ity in Paln and

Suffering" e Petrie, using -r,he Kinesthetic Figural .After-

effects test (KFÂ), found that in estimating the width of

a wooden bl-ock they had held between their fingers while

blindfolded., after they had had their fingers stimulated

by another blocku some subjects consistently overestimated

the size of the block while others eonsistently under-

estlmated it, The former she called augmenters while the

latter were called reducers" Peop1e who neither augment-

ed nor reduced were called moderates" Petrie and other
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researchers e went on to investigate this phenomenon and

found that these perceptual styles were related to per-

sonality in a number of ways"

Sensory deprlvationu Studies by Petrie' Collins and

Solomon (1960) and Sales (fgZf) found that reducers could

not tolerate sensory deprivation for as long as augment-

€rss The restricted movement and lack of auditory and visu-

aI stirnulation in these experiments was much harder on the

reducers who rated the experience as being physically and

mentally painful-, showing that the lack of stimulation can

be as distressing to the reducer as too much stimul-ation is

to the augmenter"

SaIes (I9?f) offered 30 subjects photographs of Scot-

ttsh tartans that differed in complexity of design and found

that the reducers, (determined by the KF.A test)' preferred

the more complex design while augmenters preferred the simp-

ler patterno He related this difference to a greater need

for stimulation on the part of the reducers" In another

studyu Sales found that when subjects were left alone in a

room the activity level of the reducers was much higher"

Human beings, thenu experience a lack of stimulation

as uncomfortable and avoid situations which are too boring

or take steps to provide themselves with more stimulation

at these times, Conversely, when the stimulation level

increases beyond the range of comforto P€ople have found

ways to decrease sensory input.

Alcoho1ism, .Alcohol has been used for centuries as a way
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to reduce anxlety before and after stressful eventse ê"g,

the actor who has a few drinks before going on stage or

the executive who unwinds wlth a few martinis after ar-

riving home at night" In the laboratory, alcohol has been

shown to have a reducing effect on sensory input in the

auditoryu visual and somatosensory modalities"

In a sample of LZ alcohol-icsu Petrie found that half
were augmenters and half were mod.erates; no subjects were

reducers" Â11 the moderates scored on the augmenting side

of the scale" Barnes (1977) also found alcoholics to be

augmentersu using the Vando R-.4" Scale (L969)t a self-report
questionnaire which demonstrated high validity in measur-

ing many of the same factors as the KFA (Barnes u I9?9) 
"

Although Barnes found a significant relationship between

augmenting and alcoholismu the relationship was reduced to

a non-significant level when age was removed as a factor by

an analysl-s of covariance"

}}âlDa Â.ugmenters could not tolerate as much pain as re-
ducers in a test using radiant heat focused on the skin

(Petrleu Collins and Solomon, I95B). Research by Poser

(1960) using pressure as à stimulus confj-rmed this findíng,
Studies by Ryan and Kovacic , (1966) u and Ryan and Foster

(1966), obtained results which agreed with Petrieøs con-

cl-usions and found as well that there was a significant
correlation between perceptual reduction and participation
in contact sports, Reducers participated more in contact

sports than moderates, who participated more than augment-
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êfSo

Petrie hypothesized that reducers feel less pain

than augmenters and are therefore more tolerant of paín

and fear it less" Since pain can be a warning sign of

il-lness u she reasoned that augmenters would be more pre-

occupied with their health and physical symptoms, A study

by Solon (L96?) confirmed the hypothesis usíng 60 normal

females as subjects" Augmenters scored significantly high-

er on the hypochondriasis scale of the Minnesota lIulti-
phasic Personality Tnventoryø

Need for stimulation, Petrie saw pain as just one form

of sensory bombardment whieh differentially affected aug-

menters and reducers. Âugmenters shun exeessive stimu-

lation of.any sort because they have filtering mechanisms

which l-et in too much stimulation, while reducers are un-

comfortable because of a lack of adequate stimulation,

Augmenters are seen as over-aroused indivídual-s who

avoid strong stimulation as they are already near their
optimum leveI of arousal while reducers are under-aroused

and seek to increase stimulation to attain a more comforta-

ble level- of arousal"

It is this basic dífference in need for stimulation
which ts seen as contributing to alcoholism in the augment-

êrp as previously mentionedo and such behaviours as delin-
quency and criminal acts in the reducer" In a sample of

30 juvenile delinquentsu 20 were pronounced reducers and

only 6 were pronounced augmenters, The deviant behaviour
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and thríllseeking which had landed these children in trouble

with the law was seen as a result of a need for stimula-

tion expressed as restlessness and boredom by the chil-dren

( petrie , l\lcCulloch and Kazdin , L962),

This finding was confirmed by Farley and SewelL

(19?6) who used a scale of sensation-seeking (Zuckerman et

aIs ].964) to test l2 delinquent black adolescents and 3?.

non-de1-inquent controls" They found a significant cor-

relation between high sensation-seeking scores and delin-

quency as measured by frequency and seriousness of the child-
rensB dealings with police and the courtn

Factors- affecting s_timulus intensity modulation

Given that there are basic differences in perceptual

reactance in the nervous system, what other factors affect

the way people perceive stimuli?

Drugs, The effects of drugs are well known both in folk-
lore and scientific investigation for their ability to

alter the way in which people cope with the worl-d around

them.

As mentioned previously several researchers have

found al-coholics to be at the augmenting end of the scal-e

and it appears they use alcohol, which causes perceptual

reduction to lessen the amount of sensory input in order

to achieve a more comfortable state"

A pilot study in which aspirin was found to cause

perceptual reduction showed the amount of reduction was

much greater in the augmentêFSe who performed as reducers
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on the KF,À task after taking ? aspirin tablets (Petrie,

196?) 
"

The opposite effect has been demonstrated for caf-

feine, which has been shown to have an augmenting effect
on perceptual reactance (i-iaslamu L967 ¡ Vando, L969), and

there is some evidence that nicotine also nroduces the

same effect (Vando , L969 ¡ HaIl , L973) 
"

Gupta (1974) found that phenobarbitol had a signifi-
cant reducing effect and dexadrine a significant augment-

ing effect relative to control measurements on the same

subjects. To further investigate how individuals use drugs

to counteract their sensory deficit or surpÌus due to per-

ceptual reactance, Deaux (1976) tested 48 drug users with

the KFÀ. He found that individuals vlhose main drug was a

barbiturate were moderates and those who preferred amphe-

tamines were at the reducing end of the sca1e.

Sex Differenceso Petrie (L967) and Baker et aI (1928)

found perceptual fluctuations which occur regularly with
the menstrual cycle, The women sampled tended tonards re-
duction at both ends of the menstrual cycle"

With regard to sex differences on tests of perceptu-

aI reactance s both Petrie and Barnes (L979 ) report the

most extreme cases of perceptual reduction occuming in
males on the KF.À and Vando tests respectively"

Environmental Infl-uences. The context in which the aug-

menting or reducing takes place is also important. In the

strength of the nervous system literature it has been con-

sistently found that the weak nervous system types are
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more sensitive at lower levels of stimulation but that the

strong types can perform tasks better than the weak types

at high stimulation leveIs (Strelau, 19?5) (leplov, L972)"

The differences between augmenters and reducers in sensory

deprivation have already been mentioneri as an example of

functioning under extremely low stimulation leveIs"

lime of Day Influences n Colquhoun (1960) found differences

in performance at a vigilance task between introverts and

extravertsu with introverts scoring higher in the morning

and extraverts scoring higher in the afternoon" Colquhoun

and Corcoran (f964) found that introverts performed a let-
ter cancellatlon task faster than extraverts in the morning

and Patkai (1969) found that reaction times of introverts

were faster in the morning and extraverts were faster in
the afternoon.

There has been quite a lot of criticisrn of the KFA

procedure with regard to test-retest reliability (Baker et

pl, L97B¡ Barnes, 1976). With so many possible influences

on perceptual reactance this does not Seem sufprising" Per-

hapse âs Barnes (i-976) suggests, we should. look at stimu-

lus intensity modulation in terms of state and trait re-

sponding with tests of physical reactions such as the KFAe

reaction times and sensory thresholds being indicators of

a personos level of augmenting or reducing at the time of

testing" Questlonnaires such as the Vando R-Â scale which

are not as susceptibì-e to day-to-day fluctuations yield re-

sults which are indicative of more stabl-e trait-like be-

havi our.
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Stimulus Intensity Modulation and BiofeedÞack

Deaux (L9?6), studied drug choice in subjects who

rated. high on a drug use questionnaire and identified two

groups s one that used amphetamines frequently and one

that used barbiturates, He related this drug preference

to the KF.A used by Petrie (196?) to measure stimulus in-

tens'ity modulationu

He found that amphetamine users were perceptual re-

ducers who are high in need for stímulation, whil-e the

barbiturate users were in the moderate range of the scale

which demonstrates a lower need for stimulation" He then

asked an interesting question¡ In the treatment of drug

users such as the two groups in his studye would they re-

spond differentially to treatments such as biofeedback or

rel-axation training? An individual who craves stimulation

might inadvertently be driven to increase his or her drug

use by a treatment whieh seeks to reduce the intensity of

stimulation from the environment, whereas the overstimu-

lated individual might greatly improve by finding a re-

laxed and quiet state without the use of drugs'

Three studies have attempt,ed to rel-ate extraversion-

introversion to success at learning biofeedback tasks"

lees (L9?6) used the l[yers-Briggs Type Indicator to

distinguish extraverts and introverts, mild extravertsu

mild introverts and introverts" Each group attempted to

increase alpha wave amplitude during three fifteen-minute

daily trialsn He found that the introverts, as predictedt
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performed significantly better than the extraverts.

Å study on extraversion-introversion and intelligence

as predictors of success at biofeedback by Maphet (19?8)

found that introverts maintained lower tension leveIs than

the extraverts during the training sessions" Intelligence

was not a significant factor in deterrnining successful per-

formance,

A third study by Carlton (1971+), did not eonfirm the

findings of the two previous experiments" Thlrty-six fe-

male subjects selected on the basis of their scores on the

Eysenck Personality Inventoryo attempted. to raise the temp-

erature of their left forefinger during twenty training

trial-s. The hypothesis that introvertsç who are more con-

ditionabte than extraverts, would show a greater training

effect, was not supported,

Surnmary and Hypotheses

There is a central nervous system process involved

in selective attention which filters out environmental

stimuli and enables uS to focus on what is important at

any given moment" Because of individual differences in

the amount of input which is filtered outu the amount of

stimul-ation necessary to maintain a comfortable l-evel of

arousal in a given situation varies among individuals p and

augmenters avold higher stimulation level-s while reducers

seek them to maintain a comfortable state

Biofeedback has been used widely to treat chronic

anxiety without regard to whether this discomfort is caused



25.

by overstimulation or understimulation" It was the purpose

of the present experiment to determine whether augmenters

and reducers experience more anxiety and subjective dis-

comfort than moderates and to determine if augmenterst who

seek to reduce theír level of arousal, perform better at

biofeedback-mediated. relaxation than reducersu who should

resist any attempt to further limit their input from the

environment and from their own bodi-es"

The experiment also attempted to control or account

for variables rahich other experiments on perceptual re-

actance may have overlooked, namelyt sexe time of day as

it affects arousal tevel differentially in augmenters and

red.ucerss and the effects of drugs such as cigarettes, cof-

fee and alcohol- v¿hich some people may use to raise or low-

er their arousal level"

The experiment also compared perceptual reactanee as

measured by the Vando R--å, scale o and Strength of the Ner-

vous Systemu determined by reaction time to see if either

measure had, greater validity in predicting which subjects

would do best at the task"

The reaction time testu which is easily influenced by

factors such as d.rugss time of day or menstrual cycle which

affect perception, is more unreliable aS a measure of per-

ceptual reactance while the Vando R-A test measures the

more stable trait aspects of reduc ing/augnenting"

Given that there are basic inter-individual differ-

ences in perceptual reactance u the following hypotheses
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were put forward to predict how perceptual augmenters and

reducers might differ in their responses to biofeedback-

mediated relaxation training"

Hypothesis I¡ Baseli¡g-Et{Ç., Augrnenters will show higher

baseline leveIs of frontalis tension than reducers and

moderates,

llypothesis II I Muscular Relaxation' Reducers wí11 not

lower their arousal leve1 to as low a level as augmenters

witl during rel-axationu as measured by frontalis tension"

Hypothesis IfI¡ - Sub,iective Relaxationu In self-report

measures after relaxationø augmenters will report a great-

er deerease in subjective discomfort and anxiety.

i{}rpo_thesis IV¡ Reactþn Time and R-Å. Scoresu There will

be a positive correlation between reaction times and Vando

R-A scores.
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ilIETHOD

Subjects" Subjects were volunteers from the introduct-

ory psychology classes who were fulfilling a course re-

quirement by taking part in the experiment and were paid

a fee of three dollars for their participation, The sub-

jects were screened to make certain that they had had no

prior experience with biofeedback or relaxation training"

Initíatly 300 subjects were screened with the Vando

R-A test" Based on their scores on this test u 6O subjects

were chosen to take part in the experiment¡ 20 augmenters,

20 moderates and 20 reducers" MaIes and females were equal-

Iy represented in each grcup,

Instruments" The Vand.o R-A test was administered as a

measure of stimulus intensity modulation" It is a 54-

item, forced-choice test in which high scores are indica-

tive of perceptual reducers and low scores indicative of

perceptual augmenterso A revielu by Barnes (Lg?g) of stu-

dies which have correlated the Vando-test with other per-

sonality measures found retiability coefficients of between

"69 and "9I" Janisse and Dunoff (reported in Barnes6 1979)

found a correlation of -"38 betvreen R-A scores and per-

ceived pain in a cold pressor test" Sales (197I) predic-

tion that reducers are higher in internal and external sensa-

tion seeking has been confirmed in a number of studies

using the Vando scale" Both these findings support Petríe0s

(L967) theory that reducers can tolerate more pain and that

they seek more stimulation to maintain a comfortable level
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of arousal, This would recommend the use of the R-Â scal-e

over the 1engthy and cumbersome KF.å procedure which has the

added drawback of poor test-retest reliability"
Spielbergeros State-Trait Anxiety Inventory (STAI)

(L972) was used to assess anxiety level pre- and post-

test" The STAI consists of two 2O-item scales which assess

transient anxiety states (A-state ) and anxiety which is

more stable over time and across situations (A-trait)"
The Â-state scale has been shown to be sensitive to

decreases in anxiety after progressive relaxation and cor-

relates well with physiological measures of anxiety, The

STAI is also recommended in experiments requiring a short

test of anxiety which wilt be administered a number of

time s.

.A modified version of the Mood Adjective Check List
(MACL) (¡low1is, 1965) was administered pre-and post-test

to detect change in subjective affect,

.& modified version of Schulz and Luthens (Ì958) auto-

genic training procedure wãs used to instruct the subjects

in muscular relaxation, Many studies have shown these ex-

ercises to be of benefit in helping subjects achieve an

awareness of what the muscles should feel like when they

are rel-axed and aÌso relieves some muscular discomfort in

tense individuals which better enables them to remain still
during the biofeedback triaLs"

Ha¡rnesn Mosely and IücGowan (I975) found these passive

relaxation exercises to 'be more effective than progressive
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relaxation exercises which involve actively tensing and

relaxing the muscles prj-or to biofeedback trials"

In order to further investigate how indíviduals re-

sponded to the biofeed.back trainingr subjects answered

verbally four questions rating their enjoyment of the ex-

periment, their degree of boredom during the experiment'

which phase of the experiment they enjoyed most and the

degree to which they were successful at producing feelings

of warmth and heaviness in their limbs as per the taped

instructions.
Apparatus

Reaction Time" Subjects performed a visual reaction

time test which consisted of a light, a timer and a key

whicho when pressedo shut off the timer once it had been

activated"

Erectlomyographic Biofeelþeqlc- GMG)' A BFT t{oder ¿}01

myograph was used to take continuous muscle potential

readings from electrodes placed on the frontal-is muscleo

This muscle has been shown to best reflect overall tension

level and is less affected by posture and gravity than

other muscles (coursey ]¡9?6). Before each session the

subjectss forehead was cleaned with Brasivolo a skin

cleanser, to remove dead skin and oils which mightr other-

wise, affect the accuracy of the recording' Electrodes

were cleaned regularly and checlied with an ohm meter to

maintain less than 10r000 ohms resistance.

Feedback was given to the subjects by having them
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watch the myograph meteru having been instructed to keep

it as low as possible when attempting to reduce muscular

tension" .&n .A,utogen J100 digital integrator monitored the

output of the myograph and computed an average EI{G reading

every l0 seconds"

Procedure

Subjects were administered the visual reaction time

test and then the STAI state and tralt anxiety scales and

the MACL,

They were asked to refrain from srnoking cigarettes

or drinking coffee u tea or alcohol or taking any non-

prescription drugs such as aspirin for at least 3 hours

prior to testing as it has been shown in a number of stu-

d,ies that these drugs cause alterations in stimuLus in-
tensity modulation, Caffeine and nicotine have been shown

to produce perceptual augmentation while alcohol- and as-

pirin cause perceptual reduction (petrie L967),

All testing was done between l-0 a"m, and 2 p*mo to

control for time-of-day effects.

In the reaction time test the subjects sat at a

table r^¡ith a light directly in front of them. The light
flashed l0 times at semi--random intervals of ) to l0 sec-

onds and the subjects responded to the light by pressing

a key which stopped a timer and gave their reaction time

to the nearest hundredth of a second" The reaction time

score for each subject was the mean of the 10 trials,
Subjects sat in a comfortable padded chair and the
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EMG electrodes vrere attached to the frontalis muscle" Re-

assurance was given to the subjects that there was no

danger of electrical shock and that the equipment is only

a recording device.

The subjects were then told to sit as stltl and quiet

as possible while equipment was checked and adjusted and

a 4-minute adaptation period began" The average EMG read-

ing during the tast 30 seconds of this 4-minute period was

used as the baseline measure for the recording session"

The subjects were then given a lO-minute relaxation

training session by listening to a taped version of the

autogenic exercises.

Fotlowing the relaxation training the subject was in-
structed. to maintain that relaxed state for 10 minutes by

keeping his/her mind as free of thoughts as possible and

by keeping the muscles, especially those of the face and

necku relaxed by watching the recording needle and. trying

to keep it as still as possible. 
.

.A,verage EMG muscle potential readings were taken for
every ]O-second period as a measure of relaxation.

Follorving the biofeedback trial the subjects comple-

ted the STA.I state anxiety scaleu the IVIÂCL and the verbal

interview questionsu

Follorving the session the subjects were given a short

debriefing in which the purpose of the experiment r^¿as eX-

plained to them and, they were paid and thanked for their

partic ipation,
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RESULlS

Sample Characteristicsn In the original sample of 300

students who completed the Vando R-A scale the mean score

was )o"3 and the standard deviation was 6,54" The sample

of 60 subjects drawn from this group for the present ex-

periment had a mean score of 30,22 and a standard devi-

ation of 7,)O which accurately reflected the character-

istics of the larger group,

The mean Vando score of the experimental subjects

was slightly higher than those of similar groups in other

studies which have used this scale o âs reviewed by Barnes

(1979), However, another finding that the males scored

approximately 4 points higher than the females is con-

sistent with results of other studies which have used this
scale (Barnesn I9?9) (see Table I).
Fretest Measuresa Àn analysis of variance on the pre-

test dependent measures showed no significant differences

between augmenters, moderates and reducers on baseline EMG

Ievelsu state anxiety or trait anxiety, Hypothesis Ie that

augmenters would show higher baseline EMG leveIs was re-
jected,

Significant sex differences appeared, however, on aIl

three measures with females exhibiting higher leveIs of

baseline EMG (F = 6,920 p ( "01), state anxiety (F = 8.62u

p <.ot) and trait anxiety (F = 4,99u p ("0J)" None of

the interactlon effects was significant (see Tabl-e II)"
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TABLE I

VANDO SCALE }ßANS AND STANDARD DEVTATIONS OF EXPERIMENTAL GROUPS.

Mean S. D.

2L.9 4.L7

30.2 2.09

38. 4 3. 15

30.2 7.30 Marginals

Males Females

Mean S. D. Mean S. D.

Augmenters 24.7 3. 95 19. B 3.29

Mo dera tes 31. 9 1.59 ¿ó. o 0. 84

Reducers 40. 5 2.46 36.4 2.36

32.2 7 .34 28.3 7 .27
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TABLE III

PRE- AND POST-TEST GROUP I"ßANS AND STANDARD DEVIATIONS

ON MOOD ADJECTIVE CHECKLIST SCORES.

t F .rulues are for between-group differences from ANOVA tables.
Pretest F values are for unadjusted means while Post-test F

values are adjusted for Pretest scores using analysis of
covar ialrce.

Augmen ters Moderates R edu c ers

Mean S. D. Mean S. D. Mean S. D. F
_a

va Iue

Aggr es s ion
Pre 0. 30 0.65 0.50 0.7 6 0.7 5 r. 83 0.7 2

Post 0.15 0.48 0.35 0.74 0.45 r.35 0.09

Anx ie ty
Pre 2.40 r. 93 )L\ )\) r. 50 1. 53 T. 82

Post 0. 55 1.05 0.70 2. LO 0.55 L.27 0. 10

Surgency

Pre 4.20 2. IT 4.05 1.98 4. 00 /_. JO 0. 05

Pos t 4.60 1. 90 4.00 1.86 4.15 2.47 0.44

Social
Affection

Pre 5.20 2.26 5.15 t.7 5 5. 90 1.44 1.07

Post 5.7 0 ? q,o 5.75 1 00 5. 95 r.66 0.33

Depress ion
Pre r.00 1. 80 0.90 L.37 0. 65 1.59 a.27

Pos t o.25 0.91 0. 65 1.59 0.45 1.09 0. 70

Dis trus t
Pre 2.50 2.30 3. 45 2. L6 2.85 1. 95 r. 03

Pos t r. 15 1.46 1.05 1. 31 1.65 t.7 5 I. 78

Quiet

Pre s.40 r.56 4.90 1. 91 4.95 1.60 0. s6

Pos t 7 .05 i. 31 6. 90 r.99 5. B5 2.30 2.09

De ta ched

Pre 2.20 ? ?q 2.30 2.08 3. 00 2.38 0. 71

Post 3. B0 2.68 3.25 2. 82 4.05 2.7 4 0.33
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TABLE III (cont'd)

PRE- AND POST-TEST I'IEANS AND STANDARD DEVIATIONS

ON MOOD ADJECTIVE CHECKLIST SCORES FOR MALES AND FEMALES.

Males Females

Mean S. D. Mean S. D. F VA
_a
I lre

Aggress ion
Pre 0.30 0.65 0.73 1. 55 2.OO

Pos t 0. 10 0.40 0.53 1 )) r.28

Anx iety
Pre 1. 13 1.33 3. 10 2. LB IB. 52

Post 0.20 0.7 6 1.00 r.94 0. 63

Surgency
Pre 4.73 2.27 3.43 L.7 7 5.91

Post 4.63 L.97 3. 86 2.74 0.007

Social
Af fec t ion

Pre 5.26 r.7 9 5.56 t- 92 0.41

Post 5. 60 2.0I 6. 00 2. 18 0.15

Depres s ion
Pre 0.30 0.74 1. 40 L.97 7 .65

Post 0. 16 0.7 4 0.73 r.52 1. 01

Distrust
Pre 2.36 1. 95 3.50 2.20 4.32

Post r.20 1.47 1.36 r_. 5B 0"42

Quiet
Pre 5.40 1.7 9 4.7 6 r. s4 2 )t

Post 6. 63 1. 84 6. 56 2. 09 0. 13

De ta che d
Pre 2.20 2.28 2.80 2.28 r.02

Post 4. 16 2. BT 3.23 2.59 2.3L

p<. 05

p<.01

p(.00i

Pretest F values are based on
lvhile post-test F values are
test scores adjr"rsted for the
analysis of covariance.

unadjusted means
based on the post-
pretest scores using
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Due to mechanical problems with the reaction time

apparatus, Scores were found to be too inaceurate and re-

action time was dropped as a measure in the experiment"

pretest Mood .&djectíve checklist scores showed no

significant differences due to perceptual reactance on any

of the factors, wh5-1e sex differences were found shovuing

femal-es to be higher on the factors -Anxiety (F = IB'53,

p < "OOl-), Depression (F = ?'65u P ( "0I), and Distrust

(F = 4")Zu p {,05), and males were higher on the Surgency

factor (F = 5"91, p <"05), There were no significant sex

by R-A interaetion effects (see Table III)"

Biofeedback Trials" In order to make more meaningful

betr¿,,een-group compari-sons on the EMG data, six trial blockso

each cornprising the average of six consecutive EItlG readingst

were formed." The first three blocks were designated Be-

ginning, Middle and End. of the Training Phase in which sub-

jects listened to the tape-recorded instructions on Autogen-

lc exercises" The last three trial blocks were designated

Beginningu llii,ldle and End of the Test Phase in which the

subjects attempted to relax using the technique learned

in the previous phase,

An analysis of covariance for repeated measures (see

Table IV) was performed using the trial- blocks as the de-

pendent variableso sex and groups (augmenterse moderatest

reducers ) as the independent variables and baseline ElvlG as

the covariate (see Tab1e V)"

Significant main effects were found for groupsu with
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TABLE IV

REPEATED MEASURES ANALYSIS OF VARIANCE OF TRIAL BLOCK

EMG SCORES WITH BASELINE EMG LE\TEL AS A COVARIATE.

Source Df Sum Squares Mean Squares F

Groups 2 IB9.t?5 94.58? 4"87*x
sex L 3t.695 3L695 7 "63
Groups X Sex 2 45.545 22 "772 1 .I7
Error 53 Lj79.BBZ 19.43I

Trials 5 3.56? O"7I3 0"52

Trials X Sex 5 B.?85 L.?57 1.28

Trials X Groups 10 33 .B91- 3.389 2 "46*
TXSxc 10 25"6L9 2"56L 1.86

Error 2?O 3?L "24+ L "374

xxp(. 0 1

*p<, o 5
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augmenters having a lower mean EMG level over blocks than

reducers, Most importantlyu the significant interaction

between blocks and groups (F = 2.1+6u P ( "05) confirmed

Hypothesis II that augmenters would be more successful

than reducers in ì-owering their tension level" Post-hoc

Scheffe multiple comparisons (o< = "O5) of the mean EIUG

levels within blocks revealed no significant differences

in the Training Phase, but augmenters had significantly low-

er EMG levels than reducers in aI1 three blocks of the Test

Phase 
"

Not onty did the augnienters lower their tension leve]

more, but the reducers actually i-ncreased in tensron, aS

illustrated in FIG, II, atthough no group differences from

baseline were significant by themselves. In all six blocks

of the experiment augmenterss âs a group, had EMG levels

which were below baseline, while reducers had average scores

above baseline and moderates remained quite close to the

baseline level, Pearson product-moment correlations be-

tveen mean EMG deviation scores and Vando scale scores indi-

cated a significant positive relationship in the Training

Phase (r = "25u p < "02) and in the Test Phase (r = ")6,
p <.002),
Post-Test Self-Report Measures, To test Hypothesis IIIe
that augmenters woul-d show a greater decrease in subject-

ive discomfort after relaxatione an analysis of covariance

was performed on the post-test measures using the pretest

scores as covariates to account for initial differenc€so

I
1

,
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Although all results were in the predicted direction, with

reducers exhibiting higher Ievels of discomforts flo signifi-
cant dífferences were found for groups or SeX on the state

of anxìety or any of the eight MACL scales"

0n the post-test verbal interview data, howeveru

significant results were found on alI four questions"

Ânalysis of variance ' followed by Scheffe multiple com-

parisons (ê< = ,05) showed that augmenters enjoyed the ex-

periment moree were l-ess bored during relaxation, and were

more successful at producing feelíngs of warmth and heavi-

ness in their limbs than \{'ere reducers, Fema}es reported

significantly more boredom and less enjoyment frorn the ex-

periment than males (F = 6,?0, p{ "01¡ F = 5'oZs p( ,o3o

respectively) 
"

Eighty percent of the reducers preferred the Train-

ing phase with the tape recorded instructions, L5% pre-

ferred the Test Phase u in which there was silence, and 5/"

had no preferenceo while in the au.gmenter group onLy )5%

preferred the tape u 30% preferred the silence and 35% ex-

pressed no preference (see Fig, III)"
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FIG. I]I

PREFERENCE OF SUBJECTS IN EXPERIMENTAL GROUPS

FoR PHASE 1(tape) 0R PHASE 2(silence).
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DISC USSION

The findings of this study strongly supported the hy-

pothesïs that augmenters would be more successful at bio-

feedback training than red.ucers" As weIlø the augmenters

vrere also more successful at Autogenic Training, enjoyed

the experiment more and were less bored during the Test

Phase 
"

'¡lhile there have been no other studies which have di-

rectly tested. the relationship between augmenting-reducing

and success at biofeedbacku if one equates augmenters with

íntroverts (Eysenck, I955t Petrie u 196?; Vando u 1969) then

the present research supports the findings of Maphet (f9?8)

and Lees (lg?Z) who found that introverts were more success-

ful at lowering EMG levels and increasing alpha wave pro-

duction e respectivelY"

Perhaps the most plausibte explanation for these find-

ings is that the biofeedback-assisted relaxati-on training

session bears a close resemblance to another experimental

paradigm, that of sensory deprivation" During a bi'ofeed-

back sessi-onu subjects recline in a heavity padded chair

for twenty minutesu in a dimly litr featurelesss sound-

proof roomu having been instructed to keep as calm and mo-

tionless as possible" This experimental procedure is very

similar to that used by Petrie et al, (f960) who studied

sensory deprivation by placing subjects in an "iron lung"

type respirator with their arms and tegs padded to further
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reduce Sensory input, She found that the reducers were

significantly less toÌerant of sensory deprivation than

the augmentersu

In a study by Sales (197I) ' subjects were left alone

in a quletu featureless room while waiting for an experi-

ment to begin and their activity level was rated by an ob-

server who sat behind a one-way mirror, It was found that

the reducers exhibited significantly more activity (e"g"

looking through their purses, reading magazines, walking

around the room) than the augmenters during this time s Prê-

sumabl-y in order to make up for the lack of stimulation in

the environment"

So great is the need for reducers to avoid the dis-

comfort of a lack of sensory inputo âs Petrie (196? ) sug-

gests, that they should prefer physical pain to the boredom

of sensory deprivation, ltlhile the augmenters in Petriens

(1960) deprivation study complained of the physical pain

involved in remaining inactive for so longo orlê subjectu

a reducer stated that he would never undergo such an ex-

perience again for any amount of money because the ordea]

of being confined had been worse than the most agonizing

pain he could ever imagine.

Similarlyu in another study by Petrie et aI" (L962)

of juvenil-e delinquents, who were found to be at the re-

ducing end of the scale o almost all the children said

they woul-d prefer physical punishment to being put in

solitary confinement if they were given a choice.
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The present study found evidence, in physiological

and self-report data, that augmenters are not only more tol-
erant than reducers of the level- of sensory deprivation as-

sociated with biofeedback training, but that they actually
enjoy it and find it relaxing, As reported earlier, start-
ing from baseline EMG levels which were virtually identical,
the three experimental groups exhibited quite remarkably

different responses to the treatment" Reoucers increased

in tension over the course of the experimentu augmenters

lowered their EIV1G l-evels steadily and moderates remained

close to baseline 1eveL.

Whil-e the difference in tension 1eve1 between augment-

ers and reducers was apparent from the first trial block

onwardsu it did not reach significance until trial block 4,

the first trial bl-ock of the Test Phase. During blocks I,
2 and 3 the tape-recorded instructions and EMG meter pro-

vided novel auditory and visual stimulation whichu according

to Sales (1972), would be more inter:esting to the reducers

and decrease their boredomu Proof of this was seen in the

fact that 804 of the reducers preferred the lraining phase

(when the tape was playing) u while onl-y 20% said they pre-

ferred the Test phase or had no preference" In the aug-

rnenters, howeveru only 35% preferred the lraining Phase,

while 6Sø preferred the sil-ence or had no preference"

As further evidence of how differently augmenters and

reducers respontled to biofeedbackg when the pre-experiment

instructions \{'ere given one subject in the reducer sampl-e
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repliede with obvious distatee o'You mean I have to just

sit here and do nothingåuu Anotheru who found the whole

experiment boring said that she preferred the first phase

of the experiment (with the tape ) because u'.åt least there

was something to do in that part, *

Conversely, in the augmenter sample one subject re-

ported enjoying the experiment a lot because 'oItus just

the way I like to rel-ax¡ doing nothing'ou while anothero ori€

of the most extreme augmenters in the male sample u when

asked if he had been at all- bored during the experimentu

repliedu uoNot at all¡ I enjoy being boredn'"

,4nother factor influencing biofeedback performance may

have been the length of the experimentu Ryan and Foster

(Lg6Z) found that reducers judged time as passing rnore slow-

ly in trpo time-estimation tasks" In the previously men-

tioned research by Sales (197I), the subjectsu estirnates

of how long they had waited for the experiment to begin were

in the same direction as in the Ryan and Foster study but

failed. to reach significanceu probably, as SaLes points outo

because the subjects in his study were free to move around

the room and could relieve their boredom somewhatu while

in the Ryan and Foster study the subjects had to sit in one

pIace" ft is likely that reducers derive a greater portion

of their total stimulation intake from internal sensations

like muscle movements and are more affected by the restric-
tions on movement imposed on them by the biofeedback set-

ting"
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In the present experiment subjects were restricted in

movement for 20 minutes, the tength of an average clinical

biofeedback session" In the post-experimental verbal re-

ports the reducers reported a significantly higher amount

of boredom and significantly less enjoyment of the experi-

ment than the augmenters" The post-test state anxiety and

eight M,q,CL factors also indicated that reducers were more

uncomfortable at the end of the experiment although none of

these measures reached significance" It was felt that the

failure to reach signíficance is probably due to two fact-

ors s 1o The MACL and state anxiety adjectives are rated

by subjects on a four-point scale which is probably not sensi-

tive enough to detect changes in affect and anxiety after

only one session of biofeedback training when six to twelve

sessions are usually needed to fully train a subject to re-

Iax, Perhaps a ten or huncì.red point scale vsould have been

more sensitive for the purposes of this experiment¡ 2u Since

the subjects ]cnew they were only to unclergo one session of

biofeedback the reducers were not as uncomfortable as they

might have been if they had known they were to ccntinue

with many more sessions as in a real course of biofeedback

treatment, Even greater differences between augmenters

and reducers might appear after six sessions and the rnost

uncomfortable subjects might begín to drop out of the ex-

periment as in the previously mentioned study by Otis and

Turner (1975),

the failure to find higher baseline EMG levels in



50.

augmenters as predicted by Hypothesis I was most likeIy

d.ue to the fact that EIvIG levels were not measured as soon

as the subjects entered the laboratory but after tirey had

filled out the pretest questionnairese heard the pretest

i-nstructions from the experimenter and sat quietly in the

recl-ining chair with the EMG electrodes attaehed for 3È

minutes" By this time the augmenters would have begun to

relax and the reducers would be starting to feel restless

in the quiet surroundings of the test chamber' Had the

measurements been taken as soon aS the subjects arrived,

the d.ifferences between baseline and final EMG measurements

might have been even greater than those observed"

The most ptTzzling results in this study were the sig-

nificantly elevated pretest level-s of baseline EMGe state

and trait anxiety and MACL factors A.nxious, Depresseda and

Distrust in the female sample' Since no other studies on

biofeedback or relaxation training have reported such sam-

ple differencese these results, taken as a whole, indicate

that the females found the experiment more threatening in

some way, Perhaps the biofeedback equipment and recording

devices, or the presence of the male experimenter in the

isolation laboratory were factors i-n provoking more anxi-

ety in the females,

In summary, the data showed that augmenters reduced

muscle tension to a significantly greater degree and sub-

jectively reported feeling more comfortable at the end of
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the experlment, Since this study simulated only one bio-

feedback training sessionu further research is necessary

to determine if any different results would occur over

several more sessions"

Howeveru if perceptual reactance is a valid predictor

of success at biofeedback then there are several implica-

tions for sampl-e selection and methodology used in biofeed-

back training"
First, the question of the appropriateness of clini-

cal biofeedback training for all- persons is raised, Per-

haps people who are moderate to extreme perceptual reducers

should learn more active forms of stress rnanagement such

as yoga, swimming, jogging, etc, rather than biofeedback

or meditation ln which they become too restless" Alterna-

tivelyu biofeedback training could be made less boring for
these individuals by having shorter training sessions than

those given to augmenters and also providing more complex

auditory and visual feedback to maintain their interest"

fn l-aboratory studies of biofeedback trainings the ex-

perimenter should take the perceptual reactance of the sub-

jects into account when selecting groups or accounting for
individual error in the results. Studies where random as-

signment of subjects to groups is used without regard to

perceptual reactance u the efficacy of various treatments

adrninistered these groups coul-d be confounded by the pro-

portions of augmenters and reducers in each group, Aug-

menters would respond more favourably to low stimulat.ion
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treatments whlle reducers would respond better to high

stimulation treatments,

Studies in the past which have used certain groups

such as physical education majorsu student nurseS or alco-

holics for examples were most likely biased towards one

end of the reducing-augmenting spectrumu which could easiLy

have affected the outcoÍtêø
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Instructions c On the next page you will find a series

of paired statements which you are asked

to regard as choices" In some cases you

will like both choices, In some cases

you wilt dislike both choices, In other

cases you will find the choices neutral.

No matter how tire items strilce Vous how-

evere you are asked to choose between

them, In each case you are to decide which

of the alternatives you prefer in compari-

E_qI to the other alternative and then to

indicate your selection by drawing a circle

around the (a) or (b) to the left of the

statement. It is important to answer all
j-tems" Do not sltip anys It is best to

work as rapidly as possible"



1,
àø see a war drama

b" see a situation comedy

Lø
ã." play sports requiring

endurance
b. play games with rest stoPs

3"
âu raunchy blues
b, straight ballads

4,
âo iazz combo

b" 1001 strings
(.
)o

â.u stereo on too loud
b" stereo on too l-ow

6"
ào own a goldfish
bu own a turtle

r,
lo

ào conservatism
b, militantism

B"
âc too much s1eep

b, too littIe s1eep

9, àø danger
bu domesticitY

10,
ào passenger car
b. sports car

11.
&ø have several Pets
b" Ìrave one Pet

l.2,
â.ø be a shePherd

bo be a cowboy

61.

L3,
à" motorcycle
b, motor scooter

L4.
ão see the movie

b" read the book

L5"
ã.. cocktail music
b" disco music

16"á, do research in the
library

b" attend a cLassroom
Iecture

L7"
àø a hot drink
b, a warrn drink

18,
ão a drum solo
b, a string solo

l-9.
à. too much exercise
b" too little exercise

20.
âo loud music
bn quiet music

ZL,
àu prepare medications
b, dress wounds

22,
â" a driving beat
b, a nice melodY

?3.
B.s hard rock music

b" regular poPular music

24,
àø like athletics
bn ciistike athl-etics
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25,
à" unamPlified music
b, eIectricallY amPlified

musi,c

26,
8.u smooth-textured foods
b" crunchy foods

27"

ào wake-up pil-1 (uo uPPeroo )

b, sleeping pi11 ( "dovrneru')

28"
àø speed
b, safety

to

âs the ge'at1es

b" Dean Martin

30"
àø soccer
b" golf

3r,
ào excitement
b, calm

intimacy
affection

games emphasizing speed
games paced slowly

thinking
doing

competitive sports
non-competitive sPorts

emotionallY expre ssive u

somewhat unstable PeoPle
calm even-tempered
pe ople 

"

be a nurse on an acute
care ward
be a nursing supervisor

be a NASA scientist
be an astronaut

be a stuntman
be a propman

a job which requires a
lot of travelling
a job which keeps You
in one place

climb a mountain
read about a dangerous
adventure

J6.
â" share
b" share

32,
àø

bo

a family of six
a famil"y of three

)7,
ào

b.

J8,
à-ø

b"

39"
ât

bn

40"
âu

b"

4I,
àø

b"
42"

ã,.

b"

43"
ã.ø

b,

44"
ào

b.

45"
àø
b'

33,
âu thril-ls
b" tranquilltY

34"
â" play contact sports
bu play noncontact sports

)5,
âs live in a crowded home

b" live alone

odors are disgust-

odors are appeal-

46,
â, bodY

ing
bu body

ing
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4?,
ã" keep on the move

bu spend time relaxing
llB,

àø have a col-d drink
bn have a cool drink

49.
àø being confined alone in a room

b" being free in the desert

50.
àq security
bn excitement

5L"
â.e continuous anesthesia
b. c ontinuous hall-ucinations

52"
âe water skiing
b" boat rowing

53"
aø hostility
b. conformity

54"
â" traditional art (e"9" Renoir)
b" abstract art (e"g, Picasso)
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APPENDIX B¡ SPIELBERGER STATE-TRAIT

ANXIETY INVENTORY
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SPIELBERGER TR.A,IT ANXIETY INDEXA'

N.&ME D,{TE

DIRECTIONS ¡ Read each statement and then I"
circle the appropriate number to the right )of the statement to indicate how you gen- çø

erally feel-" There are no right or wrong 3"
answers, 4,

?It I fegl pleasantu"'óooooeeoeoÈoooooooeeô

22" I tirg quicklyesooo øøø ø6o€óeø@øo6.oqsøo

23" I feel likg crying"oooøe øøøø@ oøsoøoôeo6

24, I wish I coul-d be as happy as others
Segm tO bgo.?s. oooc o@e o êeoo 6oo o o o oo o o€ o

25" I am losing out on things because I
can't make up my mind soon enough"eea@e

26" I fggl restgdooeooEooêoo6søoceco6D.oooe

27. I am "calm, cool and collected"u,osoøso

28. I feel that difficulties are piling up
so that I cannot overcome them.oooooooe

29, I worry too much over something that
really doesntt mattgfunreco, o.o eooôo o oo

30"

31,

32"

))"

34,

35.

36"

3?"

38,

I am happy" ooø oo o oeoc ooe o o o o oco øo.oooo o

I am inclined to take things hardø o € e s ø

I lack sg]-f-confidenc€" u n o o o o o o ø€ s o o oc ê

I fggl Securgoo o o ooøø ooø co o o o eøo c oo oooe

I try to avoid facing a crisis or dif-
fic ulty" e o ô e o o e Þ ô â ô o o o e o o e o s o o o o o ê e û o o ø

I fegl blugo bo ooe eoooo o o øooo oooooooeo oo

I am contento..ôooeoo ooo@oooooooeooooeo

Some unimportant thought runs through
my mind and bothgrs ñlê'uoooooeoeoeooooo

I talçe disappointments so keenly that
I canut put them out of my mindeoðeoooo

almost never
sometimes
often
almost always

r234
1?34
1234

1234
12)4
123+
1?J4
1234

4

l_2)4
12)4
r2)4

43

12J¿+
1?34
1234

4

4

)

3

2

?I

"uRuferred to on test form as o'Self-Evaluation Questio*-
naire d 

"
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à"
SPTELBERGER STATE ANXIETY INDEX

NÂIVIE DÁ,TE

DIRECTIONS c A number of statements I"
whieh people have used to describe
themselves are given betow, Read each 2^

statement and tñen circle the appropri- 3,
ate number to the right of the statement ¿
to indicate how you feel right norq, that re

is o at this moment, There are no right
or wrong answerso

1" I fggl calm"øo6ooøoøøêoEo6ooø@oe@eeoteøo@, I 2

2" I fegl sgcureoooeoo.eèoeoooo@oooö6oooqôøøe t 2

3t I am tgnsgo o s o o o o s o é o o o o o e o o e ø o o o o ø o o o o o o o 1 2

l+" I am regretful.oooseodooóoôoeooeooooooôoso 1 2

5t I fggl at gaseoooooeooêreâ@oøEoo@ooooøooø. I 2

6" I fgel upset.ooooooøooeooøoø6o6eoeoeaø.ø@ø 1 2

7, I am presently worrying over possible
misfortunesÉ ô øé 6 o 6 e ô ! o o ô o oo o c o o o o o r 6 o o o ê tn 1 2

8, I fegl restgd.oooercoeêoooro.ooeôôo.ooooco I 2

9. I fggl anxiousooscooooeoeeoooÞoococoooôooo 1 2

10, I fgel comfortablg"o'oooooeôoe@èoooooo@@ao I 2

11, I fggl self-confidentooøoooeooeooooôoeâoo" I 2

l.2. I fggl nervousu"nor€ooooooooooóoeoooeooo6e I 2

13. I am jittery"osoec.oooooooøè.o@øooo6ôaoeeø 1 2

14" I fggl "high strungoleo6ooocoøeøooooÈeea6oe I 2

15" I am relaxedoooooooooooo6û66ôosôeÞê.eeeaeo I 2

16. I fegl contgntooo6êeooeosooøoøôeoócooooooa I 2

17" I am worried!..oooooooooeoooeoø6oøêooøoooo I 2'

l-8. I feel over-excited and o'rattled*o""oeooe' I 2

Ì9. I fggl joyfulooeeooooaooôoeóee@'oo'6oec'øe I 2

?O. I fggl pleasantøoeEeoooÊo ø@øøøoeooooooo'eo I 2

âuReferred to on test forrn as 'oSelf-Evaluation
Questionnaire " '

not at all
s omewhat

moderately so

very much so

3+
34
34
34
34
)4

34
34
34
34
3t+
34
34
34
34
34
)4
34
34
34
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SPTELBERGER TR.AIT ANXIETY TNDEXA"

NA,I'{E DÂTE

39" I am a steady persorl",EoÞoooôøôoèøooooøoo I 2 3 4

40, I get in a state of tension or turmoil
as I think over my recent concerns and
intgrestso6ooo6oocaeoaoo.ooûeooôseoeooeoo I 2 3 4

â"Ruferred to on test form as "Sel-f-Evaluation
Que stionnalre'r "
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APPENDIX C ¡ MOOD ADJECTIVE C}iECK LIST
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Beside each word
or NONE, âs they

i itter
layful

SUSDIC].OUS

uiet
de tached
defiant

warmhearted
sad

fearful
carefree
affectionate
resre tful
di-stant
rebe Ilious
clutched u

skeptical
lac i<ì

remote
witt
kindl
sorr
dubious
still

indicate MUCHe or
presently pertain

MUCH

LITTLEø oP D0NgT KNOW'
to youo

LIîTLE DON'T KNO'í¡ NONE
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APPENDIX D¡ INSTRUCTIONS TO BE GIVEN TO SUBJECÎS

BEFORE T}TE EXPERIMENT
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TNSTRUCTIONS GTVEN TO SUtsJECTS TN TiE EXPERII{ENT

This is an experiment on relaxation training using bio-

feedback equipment as a teaching aid" There is no decep-

tion or trickery involved in this experimentu and as in all
experiments at the University of l'{anitoba you are free to
leave at any time" What I am interested in is how effect-
ively you can learn to relax by listening to some taped

instructions and by watching the meter on the biofeedback

equipment"

To explain a litt1e bit about biofeedback¡ It is based

on the fact that for every change in our thoughts and emo-

tions, there are corresponding physical changes in our

bodiesu such as changes in breathing, heart rateu and muscu-

l-ar tension. By tuning in on these changes with equipment

such as you see in front of Vouo we can learn to produce

thoughts that make our bodies more relaxed, The machine you

will be uslng is an electromyograph which measures muscular

tension" Tn this experiment it will be used to measure the

tension in your face and neckp âs these muscles have been

shown to be good indicators of how reJaxed or tense people

are at any moment"

About the safety of this equipmentr the machine op-

erates on batteries and is not connected to the wa11 current

in any way so there is no danger at all of you receiving a

shock. The machine merely measures the current com5-ng from

your muscles as they do their workn

For the machine to give an accurate reading of muscular
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tension you must remain as sti]l as possible and avoid

unnecessary movements which artificially increase tension

leveI" Blinking your eyes or swallowing will produce a

momentary increase in tension but thatø s all right" What

should be avoidedu thoughu is moving your eyes back and

forth and especially avoid clenching your teeth or tight-
ening your jaw muscle.s, which really increases the tension,

Try biting your teeth together now for a few seconds and

see how the needle moves to the right showing an increase

in tensiono Do it now. (5 second pause) When you relax

again there is a decrease in tension and the needle moves

to the left again"

For the next ten minutes you will hear a tape which

will give you instructions on a rnethod of relaxation called

Autogenic Trainingn I would like you to listen to the tape

and do what it tells youó At the same time try to keep the

needÌe on the meter as low as possible"

When the tape is finished there wilÌ be another ten-

minute period in which I would like you to practise using

the A.utogenic Trainíng you have just learned, to relax even

more. Are there any questions?


