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An experiment was perfornied to determinhe if contingent reinforce-

ment for diastolic blood pressure decreases caused a greater decrease

~in blood pressure than did noncontingent (random) reinforcement Addi -

t1ona11y,lthe re1at1onsh1p between anxiety, locus of contro], autonomic

percept1on and the ab1]1ty to learn blood pressure contr01 was 1nvest1—

' gated | ">

-

: The results showed there were no significant differences between '

LY

groups’ receiving contingent and noncontingent reinforcement. Reasons

~ for the’failure of the grpup~receiving contingent}reinforcement’t0"-‘

decrease -their b]ooa\pressure may have been that Lhe.feedback received
by the subjects was confusing to them, they were not sufficjent1y moti-
vated py the'reinforeement they reeeived 'they found the experimenfa]

s1tuat1on stressfu] and they did not rece1ve enough pract1ce to master

such a d1ff1cu1t task. These resu]ts cast doubt on the c1a1ms made. by

’severa] prev1ous studies that s1gn1f1cant d1fferences between groups

re1nforced for 1ncreases in blood pressure and groups re1nforced for
N\

- decreases- in h]ood pressure fnd1cate that the subJectSLwere ‘able to

]eérn control of theéir blood pressure by biofeedback procedures. f

Additiona]]y, the results showed no ré]atiohships betheenvanxiety,

lTocus - of cphtro1, autonomic perceptidh and the apility td learn control
of b]ood pressure.‘ This was likely due t% the failure of any of the”

L -7 s

subjects to learn the task because of its difficu]ﬁy and their lack of

motivation. - _\\}f ‘ ]:‘
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CHAPTER I
® f INTRODUCT ION

High blood pressure is a serious health problem. Studies have
estimated that it affects between 107 té'éoﬁ of the North Aﬁer}can
nopulation. In the United States, wi1ber and his associatés (1972).
screenea 6,012 indE%idUa]s; 28.5% of whom he classified as hypertenj
sives. In Canada, in a study using two Edmonton4sh55ping centres in
screening for hyperéension, Silverberg, Smith, Juch1f~§nd Van Dorsser
(1974) found 12.1% of the sample population to be hyper?equye. :

Elevated blood pressure significantly increases the risk of
cardiovascular diseases. -In the Framingham studies (KanneH,"Dawbar,
Kagan, Revotskie & Stokes, 1961; Kannel, Schwartz & McNamara, 1969)
risk of coronary heart disease was reTaped to the antecedent‘leve1 
of both systolic and diastolic bload pressure. Risk was not reléted

solely to “hyoprtensive‘ as comoared to "normotensive”, but was pro-

portional to the level of b]ood pressure--even at non- nypertens1ve

. - —

pressures. fCardiovascular and cerebroévascular diseases aré the main

c;use of death in liortn Amexica. In Canada cafdiovascu]ar-reqa]

'disggges, diseases of the heart and cerébrovascu]ar diseases‘accoUnted

for 62.27 of the total deaths in 1972 (Statistics Cahada, 1974) .
Appﬂbximatejy 90% of the individuals with hypertension are: classi-

f%ed as having ' essentwa]“ hyperten51on, wh1ch by definition means

' that no etwology is known (Laraugh, ]965; Guyton, 1966). A proportion

of'tnese undoubtedly have something organically wrong with them . that

has not been found (Folkow & MNeil,”1971), but others 1ikeiy develop



cessential hypqrtension because the} react to the stres!!s in their en-
Qironment with increases in blood pressure (Gutmann & Benson, 1971).
Although not as harmfullasﬁfixed hypertension, these labile blood
pressure elevations may contribute to risk of acquiring more serious

problems (Kanne],§chwartz & McNamara, 1969).

Medical Treatment of High Blood Pressure

| Although hypertension can be treated Sy the use of drubs thefe
are often harmful side effects resulting from such usage Al drugs
are potentially hazardous to some extent and unless prescribed and
administered with caution, the patient may be seriously injured.
Many peopie are admitted to hoépita]s and eveh die because of serious
reactions to drugs (Martin, 1971).

Drugs used in the treat%enﬁ of hypertension such as reserpine,
methyldopa and gquanethidine héve numerous side effects. They may'
cause sedation and drows?ness, nightmares, bradycardia, diarrhoea, :
nasal congestion, blurred Xisidh and diminished intellectual capécity
(Meyer, 1966). Additionally, -although there is no doubt that blood
pressure can, in most cases, Be decreased Qy drugs, some researchers

[e]
feel that the value of antinypertensive drug %{Tatment has got been

established for the general hypertensive population or £6r those with
essential nypertension (Chasis, 1974).

Biofeedback as a Treatment for High Blood Pressure

Recently biofeedback has been put forth as a treﬁtment technique
for var1ous phyS1olog1ca1 dysfunctions 1nc1ud1ng tens1on headaches

(Budzynsky, 1970), hypertension (Schwartz & Shapiro, 1973), and

-




atrial fibrillation (Bleecker & [r' 1973). Biofeedback consists of
providing an indjv}dual with feedback for a specifiﬁ physiofbgical
function. The method permits modificgtion of functions once considered
involuntary and automatig. Although these functions were, until recent<
1y, considered uncontro}]able by the individual, it has long been recog-
nizedvthat they are under the influence of the individqa]‘s environment ~
/Gutrann 4 Benson, 1971; Wolpe, 1958).

Biofeedback would allow the individual to gain control over the

- function in“question. First, ¢Bntrol would be learned in.the labora-

tory under actual biofeedback conditions, then in the laboratory without
biofeedback, and finally, in'the individual's actual environment. Such -
a techniaque would appear to be especially useful in essént;a] hyper-
tension where the® environment seems to be a large factor in disease
toloqy /Gutmann & Benson, 1971). .

The oaerénrt conditioni‘ng’ of blood pressur?vusing biofeedback tech-
nicues was €irst done using animals as Ss. Miller (1969) successfulty
trained rats to both increase and decréase their blood pressure using

:

2scape from painful shock or electrical stimulation of rewarding areas
in the brain as reinforcements to shape the desired response.. Harrié,
Gif]ian, Findley and Brady (1973) used food and shock avdidancé to shape
blood pressure increases in baboons. These animals were able to produce
larqge zlood pressure changes which they maintained over the 12 hour
daily sessions. =

On human S$ the first studiés_(Shapiro, Tursky, Gershon & Sterﬁ,

1969; Shapiro, Tursky & Schwartz, 1970a, 1970b) usedhnormotensive

¢
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crease and decrease their b]ood pressure and follow up tests: one. and

rolluqv “tudents in dttomptf to detevmine it they (uuld learn to in-

- ¢rease or decrease their ,ysﬂb1wc blodd prescupre.  Results comparing

0

increase. groups with decrease'qroups seemed -to-indicate that they were

able to do so. Similasly, dldst011c blond pres,ure appegred to be

*

controllable (Shapiro, Schwartz & Tursky, 1972) b

Althouqh these studwes produced stat1st1ca]1y significant results,

o o [ o

they were not clinically 51@n1f1cant The difference between the blood

pressure in tRe increase groups ang the decrease Jroups was very small.
As well, this procedure dldeOt how)tht b1ofeedbac¥< is usefu] in
trainingUSubjectS to degrease their plood pressure-—on]yvthat there
were differences between increése and decrease groups. The sfgnifi-
cance of fhe results mgy have been,hue to the‘successvbf the jncrease

group whife the decrease %roup's reduction coyld have simply been the

result of adaptat1on to the exper1mental sxtuation 1f blood pressure

contro] can only be exerted- in the upward d1rect10n it is of iitt]e,

e

‘use 1n .the treatment of hyperténsign.

After tiwe apnarent success Of these studies using normotensive
o - .

. . L L . o ¢ ) .
Ss, several studies were done on patients w1th essential hypertension.

Benson, Shauiro; Tursky and Schwartz (1971) were abTe to cond1t1on

decreases from 16 to 34 mm Hg in systo]1c bQOOd pressure fn six out of

o

seven pat1ents with esﬁentwa] hypertenswon Kw1str6ﬁ3 Engel (1975)
traﬁned f1ve pat1ents wwth efsent1a] hypertensvon to take their own -
b]ood pressure at home and to ra1se or lower systélic bﬁood pressure

both with ané without bwofeedback TAIT five patients 1earned te in- .

= >

) B <

[}
o



three months lgter showed they retained control. ,Home‘sySto11c blood
pressure_fe]] 18 to 8 mm Hg and the patients were able to decrease
home blood pressure from 147 .mm Ho average‘to 125 mm Hg average using
the tgthniques they 1earned in the 1aboratory. :
' Although these results are impressive; they do_not prove the
‘effectiveness of biofeeoback inlthe treatment of hypertension. These
results cou]d be due to the positive expectations of the petients'or,
some other aspect of the exp%r1menta1 s1tuat1on Brady, Luborsky end
Kron (1974) found . that’ hypertens1ve patients who received Meﬁronome
jConditioningr(wh1ch consisted of taped“1nstruct1ons to "relax" and
“tet go" paced with the rhythmic beats o?zan\auditory metronome set

at 60 beats per minute) shoWed‘a signiiicant blood pressure drop when
treatment was jnsti%uted.' B1ood'pressures rose_again.when Metr&nome
Conditioning was discontfnued. Benson, Rosner, Marzetta and K]emchuk
(1974). found a s1gn1f1cant d1fference in syst011c and d1ast011c b]ood
pressure in border11ne hypertens1ves before and after 1earn1ng trans-
cendental med1tat10n. Both these studies took blood pressure measure- .
ments et timesfother than when the g; were practicing. It appears

-

thatvanyftechnique that decreases sympathetic nervous system activity -
may cause blood pressure reduction. . -
In order to demonstrate that'biofeedback is c11nica1fy useful tnc
the treatment of‘hypertension,vit 1S necessary to show that blood
pressure reductions are significant]y different from those produced

by habituation, adaptation or being-exposed to a relaxing environment.

This can be done by compgring the results of a group reCeiving feed-

)

)



back contingent on their blood pressure with one receiving random, but
sim11an,'ﬂeedback. Only one study (Shapiro, Tursky & Schwartz, 1970a)_
attempted to do this. %hey used nprma] Ss and found no signifjcant
differences between the group reinforced for decreasing blood pressure

and the group receivfng random feedback. However, in this study only

25 trials Wece usedl The present study will compare the results of’

two groups, one reinforced for decreasing blood pressure and one re-

celiving randomffeedback for 35 trials. The extra 10 trials may provide

Ss rece1v1ng cont1nqent feedback with enough practice to decrease their

~ §

blood pressure s1gn1f1cant1y when compared with Ss rece1v1ng random

feedback This will be one of the hypotheses tested in th1s exper1ment.

, These studies 1nvo]v1ng the operant cond1t1on1ng of b]ood pressure

in humans used a method developed by Shap1ro, Tursky, Gershon and Stern

- (1969) which provides information to Ss about re]at1ve changes in blood

pressure on each heart cyc]e.vﬁThts methdd'uses a conventional blood
pressure cuff with a microphone mounted in it. | Either diastolic or
systoTic blood pressure can.be conditioned.- The pressure in the cuff
is kept constant at wh1chever b]ood pressure is being cond1t1oned
Diastolic blood pressure was used in the present exper1ment because

the lower cuff pressure requ1red was less likely -to. ‘cause Ss d1scomfort.

Each trial was 50 heart~beats Tong. Th1s was determ1ned by the use of

an electrocardiogram. Respiration rate was taken to make certain Ss

did not change theirvb1ood pressure by varying their breathing pattern.
An electromyogram was. used to determine if Ss were attempting -to manip- °
ulate the apparatus by muscular movements.

(e}
o
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Individual D1fferences in the Ab111ty to Learn Bloed-Pressure Control

Studies wh1ch 1nvo]ved blood pressure cond1t1on1ng showed the
‘effects of individual d1fferences (Shap1ro, Schwartz & Tursky, 1972
Shap1ro Tursky, Gershon & Stern, 1969 Shapiro, Tursky &chhwartz,
1970a, 197ab). Not all Ss cond1t1oned:equq11y we]]. ‘None of these .
studies attempted>to determinelwhat persona]ity'factors might be in--

votved in these differences.

Anxiety and, Blood Pressure N

General re]étionshig,of b1§§§§2_essure to anxgetx Anxiety is

one personality trait- that might be useful in account1ng for the indi-

v1dua1 d1fferences 1n ab111ty to contro1 blood pressure Accora1ng to
WOlpe (]958) anx1ety is the " autonom1§ response pattern or patterns:
that are characteristically part of the organism's reSpohse to noxious
stimulation." A noxious st1mu1us 1s “one that camses t1ssue d1sturb—
ance of a kind: that leads to avo1dance responses. The autonomic res-
‘ponse is generally a widespread discharge of the autonom1c nervous |
'system pred0m1nant1y the sympathet1c division.

One of the physiological responses of man and animals to a nbxioué
stimu]us such as an eieetric‘shock is a rise in arterial bleodppressure
(Pickering, 1968; Katcher, Solomon, Turher, LoLordo, OQermier & Reseorlaz
1969- Yehle, DaUth'& Schneiderman, 1967). An 1ncrease in blood pressure
woqu therefore be part of the physiological response of anxiety.

Additiona]]y, Wolpe (T958) stated that a“stimulus not prev1ously
able to cause an anx1ety response may- acqu1re the power to do so if it

happens,to'be.acting on the organism at the same time that anxiety is

<



“evoked by another stimulus. Using a painfut shock Yehle, Dauth and

Schneiderman (1967) have c1assica1]y conditioned b]Ood'pressure

increases to a conditioned stimulus.

y

©

" Further, WOlpe states that in turn the stimulus wh1ch was first

v

pa1red with the uncond1t1oned response “then becomes a conditioned st1m—‘

u]us to anxiety and the anxiety it evokes may be conditioned to yet
further st1mglj SO that in time, there are more anxiety responses to
conditioned stimuli than to uncond1t1oned st1mu11 * In this manner, .

*

situational stinuli such as storms, clouds, wgjection or even moretor.
\ . ’ S :
less omnipresent aspects of the environment cas be conditioned to
evoke anx1ety responses

Stud1es us1ng animals have demonstrated that blood pressure is

amenable to th1s k1nd of conditioning. Forsyth (1968,_1969, 1971,

1972) subjected monkeys -to avoidance eonditionjng schedules in which

they were required to press a lever resetting a timer. If the timer -

was allowed to comp]ete its cyclg,a noxious shock was delivered to the

°

tail. _This treatment resu]ted in significant increases in blood pres—

sure- to all the monkeys exposed to it, even though they learned the /

task and actua%]y received few shocks. - . : | y/
; - ‘ Y

v

Anderson and Brady (1973) used dogs in a similar cond1t1on1ng
1tuat1on and found not only that the dogs increased their b]ood pres-

sure durnng cond1t1on1ng: but that dur1ng a pre—avo1dance 1nterva]

when the.animals were p]aced in the apparatus and it was not turned on,

there were 1ncreases in b]ood pressure . In these experjments blood

pressure increases were re]ated not only to the stress of avoiding



Shocks, but to being exposed to the threatening environment:v‘ ) o\
That b]ood pressure rises can be caused by\1ong tenn omn1present
_aspects of the env1ronment was: shown by Kas1 andECobb (1970) who found
that 1nd1v1dua]s who had been stab]y employed had higher blood pressure
1evels dur1ng anticipation of }oss of their job due to a permanent

‘p1ant shutdown and during unemp]oyment or probat1onary re- emp1oyment

- than they d1d "ater when they were stab111zed on new JObS

Individual differences in anx1etx_1eve1s and autonom1c~reactiv14y'

According to wb1pé (1958)'1nd1v1dua1 differences in anx1ety Tevel are
due to individual d1fferences 1n genera] emot1ona1 react1v1ty ‘In a -
given situation a h1gh1y react1ve individual WOu]d have a greater in-
.tens1ty of cond1t1oneb1e anx1ety\eyoked in him than an’ 1nd1v1dua1. ‘
‘whose reactivity Wa5‘1ow | Mand]erntMand1er and va]]er (1958) con-
structed a test ca31ed the Autonom1c Peroeptﬁo\‘Quest1onna1re (APQ)
w1th whwch they attempted to determ1ne the re1at1o\\between autonomi ¢~

responses.and the perception of such activity. They,found\thgt\dnd1—
| viduals who reportedvhigh autonomic artivity also showed high autonemic
»reactivity»when under‘sthess, while individuals reporting low autonomic
reactivity Showed low reactivity under stress. Further;'indiyidua1s
uhO'reported high activity tended to overestimate their reactivity,
while those neportiné Tow autonomtc reaetivity tended to underestimate
theirs. ’Mand]er, Mandler and Uviller (1958) found a pos1t1ve corre]a—
tion between reported level of autonom1c react1v1ty and scores on the

Taylor Man1fest Anx1ety §Eaje (Tay]or, 1953).  Thus, h1gh1y anxious

individuals were not only highly reactive to stress, but were overly

N



1d.

aware. of their reactivity, whereas"’w anxiety individuals were unre-

sponsive to stress and 1e§§ aware of their react1v1ty I't may be that
} m1dd1e anx1ety scorers arelnoderately react1ve to stress and accurately
perceive their responses '

Individual d1fferences in autonom]c cond1t1onabﬁ]1tx, ~If high

anx1ety 1nd1v1dua1s are h1gh1y react1ve and very sens1t1ve to their
activity they wou]d.rece1ve‘a‘greatsdeal of 1nterna1 feedback about
.théir physio]ogica1 aetivity. ‘They may'receive'SO much that they

have difficulty discriminating between the activity of one function
and the others, and so have d1ff1cu1ty ]earn1ng to control a phys10]o-
gical functlon using biofeedback where they must. assbciate the external
biofeedback with their internal -feedback. On the other hand, Tow anxi—
ety individuals may receire so Tittle feedback that they will not do
well either. However, middle anxiety individuals“shOUId receive enough
1nterna1,teedback that‘they w111‘be able tolassociate,the correct cues
Cwith;biofeedback, but not sodmuth that_they will be oVerWhe]med. \
: McFar1and'and Coombs (1974, using, the Taylor Manifest A::fety
Scale (Tay]or, 1953), foundathat middle anxiety scorers were ab]evto
contro] the1r heart rates s1gn1f1cant1y better than were hidh and 1ow
anx1ety scorers. Bergman and Johnson (1971) using the APQ, had Ss
attempt to increase.or decrease their heart rates without externa11ted

{

feedback. They . found- that the group with m1dd1e APQ SCOres were better

¢

“able to control heart rate in both d1rect1ons than ‘were the low and
high APQ groups. From this 9t would be reasonab]e to pred1ct that

-middle anxtety and m1dd1e APQ scorers would do better at ]earnlng'to‘
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control their blood pressure than wou]dvh1ghnand low scorers. This will

.

be one of the hypothesgs tested in this. ex eriment.

Internal vs. External Locus of Control and Blood Pressure

e T , |

Another concept that might be uSefu] in bredictihg success using
biofeedback is that of internal vs. externa] ]ocus of contro] o; rein-
forcement (RoRter, 1966; Rotter, 1975) A high internal score 1nd1cates
the dndiVidﬁ%d tee]s he has a 1arge degree of control over the reWards"
" he receives from s env1ronment while a high external score 1nd1cates

|

" he fee]s he has 11tt1e contro]

~

An 1nd1v1dua1 s tota] env1ronment consists not on]y of obJects out-
. side of h1mse1f but as well, h1s own 1nterna1 bodf]y fee11ngs A gen'
eral expectancy as -to ab111ty to 1nf1uence rewards will 11ke1y extend

to ‘the 1nterna1 env1ronment as we]] as the external. " Someone who cannot
controi himself w1]1 uni1ke1y fee] that he can control his exterha] ed-
vironment Therefore, it.would be expected that individuals w1th h1gh

internal scores would be better ab]e to use their own internal feedback
to control their phys101og1ca1 funct10ns. ~In this case they shou]d ..

also be better at assdctatiﬁg'these internal cues with biofeedback and

so do better at']earnipg to control their b]oodfpressure. This is one ;

.
-

of the'bypotheses tested in this experiment.
Several studies have shown that internal® locus of control individ-

ua]s'are better able to exert control using biofeedback. Johnson and

Meyer (1574) used Nowicki,and'StrTck1and's (1973)ve1ternative to Rotter's

(1966) I-E Scale énd found that individua with an internal 10cus‘bf

control were better able to use biofeedback to increase their alpha’
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-aétivity thaﬁ extérna1‘scorers.;Wagner: Bourgeois, Levenson and Denton ’
(1974) used Levenson's (1973)Scé]e which attempts to measure three as-
pects o? 1ocus of contral' Expectance of control by self (1 séh]é);
powerfu] others (P.scale); and chance (C sca]e). Lndﬁv1dua1s more suc-
cessful at using biofeedback to control GSR had sighificant]j‘hiéher

I scale scores.

Usefulness of Personality Tests in Biofeedbacﬁ\Wreatment of Hypertension

If these tests are re]ated to the abi]ity’jl>]eérn blood pressure
conéro] they would be uéefﬁ] in predicting which‘hypertension patients
are likely to benefit the most from biofeedback trqining. Because a
'great deal of time, effort and equipment Hs required for;such training,
an individual with Tittle chance of success might be better off receiv-
ing some oth;r sort"of treatment. =

Stroebel and.G1ueck (19735 derived‘the P]acebo—Active Therapeutic
,Index (PATI) wh1ch they found useful 1in est1mat1ng the current and 1ong
term effect1veness of alpha brain wave treatment. Th1s index consisted
of two scales: The degree of voluntary contro] actua]]y achieved by the
S during biofeedback cond1t1on1ng, and the degree of expectancy wh1ch
was the enthus1asm and the conf1dence the S had in the treatment. In-
dividuals with both good Vo1untary contro].and a hfgh degree qf expec-'
tancy were found to perfo;m~wé]1 in the 1abor§tory'setting.and to-con-
‘tinue practicing after training had ended. Although this would be
USefuluin predicting .long term success of treatment, it does so Oniy

after the S has taken biofeedback training for some time: This is

-~ because the ability to achieve voluntary control using biofeedback must
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first be determined. If the tests used in the present s tudy are-abie to
predict this degree of voluntary control then the PATI 'could be computed
before tra1n1ng began and used to predi¢t*he TikeTlihood of success’,

‘ Additionally, if a relationship between ability to control blood
pressure and an%iety were found, treatment ofvboth blood pressure and
enxiety might prove more effective than either one a?one. An fndividua]
who is hjgh]y anxious and so-unlikely to succeed at learning control of
‘blood pressure, and as well is sensitive to the side effects of drug
treetment, could first receive treatment for anxiety, and later undergo

blood pressure conditioning..

Purposes and Hypotheses

£

The.primary.burpose ef this study was to determine if blood pres-
sure biofeedback training might be useful in the clinical treatment of
hypertension. A re]atedvpurpose was to determine whether objective
tests of personality could predict success in the ébi1%ty'to control -
blood pressere in.a paradigm in whieh Ss were encoeraged to decreasé
their blood pressure The fo]]owing hypotheses wereffestedoin this
research |

1. Ss receivfng contingent blood pressure feeeback will deCrease
their blood pressure more than Ss. receiving rendom feedback (Page 6 ).

2. Ss receiving cont1ngent blood pressure feedback who obta1n
middle scores on the IPAT Anxiety Quest1onna1re will decrease ;he1r
blood pressure more than contingent §s-with high and low IPAT Anxiety
Quegtiennaire scores (Pages 10 and 11).

3. ' Ss receivfng cohtingent blood pressure feedback who obtain

\

N
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middle scores on the APQ will decrease their bfood pressure more than
contingent 55 with high and Tow APQ scores (Pages 10 and 11).

4. Ss’ receiving contingent blood pressure feedback who obtain
high internal scores on the IE ‘Scale will decrease their blood pressure

more than contingent Ss with high external scores (Page 11).
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CHAPTER 11
METHOD

' Design

The‘main part of this study used a trend analysis design in which
an organismic and 5 treatment factor were jnvestigated. The organismic
factor of interest.was anxiety (A) with three levels: High, middle and
low. The treatment factor (G) involved in the experiment was the type
of feedback the S received. WQhere were two levels of this facto?, one
being contingent feedback andithe other random feedback. The stage
factor (T) consisted of seven trial blocks of five trials each. The
independent vafiablee were blood pressure, heart rate, respiration
rate and EMG activity.

The secondary part of the study ueed a correlatbon design. The
independent variables were APQ score, IE sca}e.score, and‘feedback
group. The depende;t variablés were blood pressure, heart rate, res-

e

piration rate and EMG activity.

-

Subjects

Ss consisted of 30 University of Alberta students enrolled in a
first‘year Psychology course. They were chosen from a c]gés of 241
students,/nn the basis of scores obtained during'mass testing, when
they were requested to fill out the IPAT Anxiety Scale (Ca%te11‘&
Scheier;,1963), Rotter's (1966) I1-E Scale and an approximation of
Mandier, Mandler and UVi]]er'sp(1958) Autonomic Pereepiion Questionnaire.

Prospective Ss were chosen in accordance with scores obtained on

.the'IPAT Anxiety Scale. High, middle and low anxiety groups were
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required, with 10 Ss in each group. In order to obtain these groups
the experimenter (E) selected those Ss wfth the extreme high scores and
the extreme low scores for the high and low anxiety groups. Ss with
scores around the overall glrn were selected for the middle anxiety
group.v The high anxiety group consisted of Ss who scored between‘42
and 56, the middle group between 31 and 34, and the low. group between
13 and 21. E contacted these individuals by te]ephone Those who ex-
pressed an interest in part1c1pat1ng were asked if they had a:y cardiac,
blood pressure, respiratory, hear1ng, sight, or psycho]og1cal prob]ems
. and how they would rate the1r present state of health. Individuals with
_no problems were requested to participate'in the exéer%ment as part of
their course requirements, or, if they had already fu]f{lled these; for
monetary payment.A I[f they required one hou# of experimeqta] credit
they were offered $2.50 and if they required 60 experimenta] credit they
were offered $5.00.

If this was acceptable an appgintment was made for the runnigg of
the experiment. Ss fn'eacﬁ anxiety groub.were assigned to randem or V
contingent‘conditions‘alternate1y when they agreed to participate. For
examp]e; the first middle anxiety é_was éssignedlto the random céndition,
the second to the contihgent condition, the third to the random, and so

on.

Apparatus
A number of related instruments were used to measure blood pressure

and provide $ with biofeedback. Figure 1 éives a block diagram of this

systeﬁ.
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A standard blood pressure cuff {Velcrp) was used to apply pressure
to the brachial artery. It was conflected to a compressed air source in
such a way that it could be maintained at a constant pressure as well
as used in the conventional manner.

For comrstant pressure usage, air from the high pressure mdig 1ine
was first roughly controlled by a Swaqelok qgate valve. Next in line
was a large very sensitive valve designed for delivering puffs of air
in eyeblink Fonditioning. Next was another Swagelok gate valve which
served as a bleed to the outer air. Fram there air was fed into a
five gallon reservoir. Frém the reservoir, plastic tubing led to a
three-way stopcock_and a standard blood pressuré manoteter. One of the
outlets on the stopcock was connected with plastic tubing to #he blood
pressure cuff and the otherwas left open to the atmosphere.

Operation invo]véd opening the first vélve to a]]oy air to enter
ﬁhe system, then opehing the bleed valve to a110w.a\moderéte amount of
air to escape. The large vdlve was then adjusted, using ’the manometer,
to set the desired pressure level in the reservoir. QFor‘a trial. the
stopcock was opened to allow air;to inflate the blood pressure cuff.

At the end of ﬁhe trial the stopcock was turned to close off the line
from the reservoir and vent the air in the cuff.

For standard usage, the bleed valve was closed and the intake’
valves opened to increasé pressure ‘in the cuff to th% desired level.
Then these vatves were closed and the bleed valve used to stowly deflate
the cuff. > )

Artery sounds were picked up by a small microphone mounted in the

)
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blood pressuré'cuff.‘ Th%s microphone Was connected to an e]ectrosphyg-
‘mograph (Physiogragﬁ MKJIV)vwhicH servedras a preamplifier. - The output
from this was-fed to a Winddw Aiscriminétor (Modé? LVE 1755).whfch fil-
'téred and émp]ifiéd the sign;1. The lower window Tevel waslused to cut
Out‘noise and set tﬁe criterion level of acceptance for artery sounds
(thjs was(ﬁohg by u;jng diastolic preSsufe plus 5 mm Hg pressure and
setfing the’window at jﬁst below the Tevel at which it p{cked_up an
artery sound for each heart beat). ~The.qctivity'of the window discrim-

-~

inator was monitored on a dual beam oscilloscope. o

The outbdt from the window discriminator was in the form of a

single pulse for each time the wi level was reaéhed. 'The‘pu1se was

e,
ot

: =5
fed to a Beckman Type R Dynograph where it 'was recorded on one channel

and then fied out the back to a pulse shaping, timed, and switched, mono-

——stable—circui t(white box)s e

Beckman skin electrodes were attached to Ss' wrists using adhesive

Eo]]arS»and‘e1ectrode gel. These were conhected diré%t]y to the Beck-
man DynognaphTWheke the input was «charted (this was the electrocardio-
vgraﬁ——EKG); and f;dm there fo anothér window discriminator which was

used to pick off_the R wave o?vthe EKG. This was monitored on another

o

dual bgamnoscil1oscobe;
The_outbut,from this window discriminator wa;'fed into the white

‘box. Heée it was used to opén a time window 300 ms Tbng. If; during

fhis wﬁﬁdow an értery éound occurred, a pulse Qas delivered out of thé

white box to a counter. (General Radio 1191)--the artery sound ‘counter o

--and as well¥to the feedback stimuli (a red 1ight—emiiting-dlode and
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a buzzer). As well, the input'from-the EKG triggered another counter 50
that the number of heart beats were also counted. /fgk?*:i
In order to measure resp1rat1on rate a chest be]]ows was attached '
to S. It was connected to the pressure transducer on the e]ectdosphyg-~
mograph which was connected d1rect1y to the Beckman, where )t was re-
corded on another channel. , N | |
To record EMG activity, tonBeckman skin e]ectrodes were attached
ove: the bicéps of:the left arm, onenabove and one below the bjood pres-
sure coff. EMG activity was recorded directly on the éeckman.
'For~§§ who received ‘random feedback'the dpparatus was the same as
that described above except that the feedhack they received'was'gene—
' reted by a Separate"circdit. n

. : o o A .
To provide non-contingent Ss with feedback, a Ledox rotary selector

was used. Nine channels were uséd.and aidiTTerent percegt'ot feedback .
was set on each channe1'(one each of 10, 2b,y30, 40, 50, 60, 70, 80,

and 90%). Ady channel could be used for a given trial. Two Honter
interval timers triggered the rotery seTector. They were adjusted so
a§ to gi&e §;feedback at the“same rate as his heart beat.

The difference between the feedback reoeived by-the random and
gcontingent %ﬁ was that for contingent Ss, feedback .was synchronized' o
with Ss' heart beat and depended‘opon'whether or not §_produced an
vartery sound; Whtle for the randomb§§ the feedback was not synchron—

ized with heart oeatc(a1though delivered at the same rate as heagt

rate) and it was independent ofs whether S produced an artery sound or not.:

A Kodak Carousel AV-900 projector was used to project pictures on a
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scréen Tocated in front of S. Pictures were al] of scenery-with blank
"slides with'a-éum of money ref]ecting‘how much 'S had earned every’10
slides. Slides were”interépaced with cardboard so that the piCtufes
Coﬁ?d be projected for a short time and then the 1jght froh the projector
~shut off. ° : ; ° o x' : "
- An i&tercom was used to ;ommunicate with §1and”a tapenreCOrdér-was

used to deliver instructions.

. Procedure - R - ‘ “ e

| The data were co]lecteakfandom P—326‘jn the Psychology Wing of tﬁe
Bio]ogica1'Sc1ences Building, UniQersity of A]befta, Edmontqn;.AJbérta.
AT x 7 é]ectricai]y:and aéoUsfiCa11y shielded chamber Qas-used to iso-

‘late S from the apparatus.

[~
7 .

w§_Was'seated in a comfortable chair facing the feedback Tight and

projector screen which were mounted on theﬂopposipé wall of The experi-

mental chamber room. .The blood pressure cuff was attached to the °
: ’ A '

Jpper left arm. Skin electrodes were attached to each forearm, above,

and below.the left biceps and to the left earlobe. A bellows was fast-

o

ened around S's waist. A male E ran male Ss and a female E_ran'feﬁale
ss. |

"~ After §_was:conhected, the following taped instr&ctions.wereJ
delivered: |

Thie research is concerned with theﬁgbilify of individuals
to ‘control certain phystological responses usually con-
sidered involuntarv. - Howevef, control can often be
achieved when information or feedback is given. The
feedback vou Dill receive will be the Flashing of the .

o . B . £
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red Zzg%t which ts located in front of you. Your
task will be to attemrt to contrcl the Dhgstoyoglcal
response by making the light flash.,on and the buzzer
"buzz as often as you can. The green light, above
the red, will indicate a trial Deriod You are to
o g;%emvt to make the red light flash only aurzng a
trial periou,vdnen the green Ztaht is on. Please do
not vae about or tense your muscles during the trial
sesstons and keep vour breathing as regular as pos- -
sible. The exreriment will beg? in by - the cuff on your
" arm being inflated and slowly deflated three times.
FoZZoQing tnze tho cuff will be znflated to a tow
rressure and held there for about one minute, There
°'wilZ be five cuch trials with a rest period between
eaen trial. During tnese trials the green light -
N 211 not e om and you are not required to try and
make the ved light Plash After these five trials,

the cuff will again be inflated to a low pressure:

for 25 trials. Again, each trial will last about
one minute and there will be rest periods- in between.
‘uurang these triales the green light will be twrned '
on to indécéte to you that you are to attemptSto

make the red light fla sh. Remerber, 'you are to do
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‘y@ur breatzzng.  You prZ be zwfbrmed when thzs
thaze is to begin. Please do not hesitate to in-
orm me Tf you feel any discomfort.or if anything
arpears ‘to be wrergz. For exarple, if any of the
assaraﬁas'qomeq locse. You ﬂan’spedk to me through

4

tre micy none to deP rtgnt. Ary questions?
If there were no questions, S was left and the door closed. The
blood pressure cuff was inflated to 140 mm Hg and then deflated at

-2 mm Hg per heart beat to obtain systolic and diastolic blood pre;sUre.

22.
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This was done three times with -a two-minute res;»between“reéd?ngs.

a
©

' After'a three minute rest interval, the.cuff was inflated to the
last d1asto11c pressure obta1ned and held there for 50 heart beats.
If between 15 to 36 artery sounds occurred th1s pressure was def1ned
as median diastolic (Tursky,.Shap1ro & Schwartz, 1972) and used on the
- next trial. 'If between 37-48 artery sound§ occurred; the cuff pressure.
. Was decreased by 2 mm Hg., If 49-50 artery sounds.dccurred it was
~decreased byv4 mm Hg. If 3 14 sounds.occurred the cuff pressure was in-
creased by 2 mm Hg and if 1-2 occurred it wias 1ncreased by 4 mn Hg.
Five'preTiminary.tr1a1s (using thlS procedure) were run tooarr1ve

0
at the median d1asto11c blood pressure., Th1s was the pressure used to

«

begin the tr1a1s when feedback was g1ven ‘ After these five tr1a1s,

¢ taped 1nstruct1ons for the cond1t10n1ng part of the exper1ment were

ol

g1ven as-follows:

Now you will be receiving feedback about the response
you are to atcemptltq control. 'Your task is to make
‘the red lignt fzash and the ?uzzer.sound'as often as.
you can wnile the.green light is om. On each trzaZ
you wiZi'first JFeel the cuff inflate and then the
green light wiZZ go on:. It is important that you
'm@nzmlze your Vovemenps, do not tense your muscles‘
and keep Jour breathing as regular-as Jou ecan. You
.wcll te paid in anﬂoraance with the number of times
“ou are ao7e to make the light flash. Every certain
~nurber of times ‘the light flashes, a picture will be

precjected on the scereenm in front of you. T%ese pzc-

\;,.;:‘ .

tures are all of scenery. Every few ptetures, a sum
lof‘mcned will be projected-: 1nd$catzng how much money

you have earnmed so far.  Any gquestions?



o

If there were no questions, the cuff was 1nf1ated to the median
_diasto1fc b]oodbpressure”(theblast pressure used in the previpu5~tria1s)
and maﬁntained there for 50'heart beats. 'DurinQTthe trial the green
1ight was.turned on and feedback was given. . Contingent Ss received
feedback in the form of the red 1i§ht flashing and the buzzer sound{ng
for each artery sound Noncontingent Ss received “teedback" from.the
random generator The percentage of - feedback random Ss rece1ved for a
g1ven trial was se]ected by - us1ng a tab]e of random numbers.

Dur1ng the entire exper]ment the EKG, resp1rat1on and EMG were-
,recooded on the Beckman. The EKG was used to prov1de Ss' heart rate.
.Resp1rat1on rate was arr1ved at by count1ng the number of cyc]es that
| occurred dur1ng each trial. An est1mate of musc]e act1v1ty was de-

rived by counting the bursts of EMG activity that occurred during’ the

ent]re experiment. »

‘ After the 35 trta1s; Ss were unhooked, led from the  chamber and
requested to fi]] out the APQ and a_questionna}re (Append1x A)
Afterrcomp]eting'the questionnaires, Ss were asked if there were any.. .
questiOns' If Ss were 1nterested E exp1a1ned tg/them what funct10nsh
“he was try1ng to contro] and how the apparatus worked Before leaving

the Ss were requeste ot to revea] to ‘anyone' the nature of the .{

‘experiment.
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CHAPTER 111 “
RESULTS _ [ 0

7 Threebmatn types of data were obtained with respect to i ood .pres-
sure, heart rate and'respfration rate. tThese are considered:j?parately,
g :be’ginning .v‘h'th blood pressur'e This 1s followed by presentaj of .
. add1t1ona] data of 1nterest cons1st1ng of correlations between the three
-persona11ty measures used in the study "and resu]ts of the post exper1-
menta] questionnaire A]] ANQVA tab]es for blood pressure, heart rate,

and resp1rat1on rate are found in Appendices B, C, and D, respect1ve1y

Correlation coeff1c1ents are shown 1n Appendix E.

“B1ood Pressure ‘ ) S B .

. . S » @

Figures 2, 3, 4, 5, and 6 show the mean diasto]icfb1ood pressure

‘ﬁ% the pretiminary anfcond*i t1on1ng parts of the expériment. The 35
conditjoning‘tria1s uere'qrouped in blocks of five trials for graphic
presentation and'ana1ysts. : ' |
| Before conditioning began fite pre]iminary triaTs, usjng the con-
stant cuff pressure systeni were run to arrive at Ss' diastolic h1ood-
pressure. Because three or four trials were sometimes reoutred to
track an S's b1ood pressure level, the 1ast one taken in the ser1es of
f1ve was used as the measure of pre11m1nary blood pressure. | Tab]e 1
shows these bfood - pressures for the six experimental groups |

In order to determlne if there were differences: 1n pre11m1nary b]ood
Zpressures between groups a two factor ANOVA for the group factor (G) and

the anx1ety factor (A) was done None of the F ratios were s1gn1chant,

o
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indicating that there were no significant differences in blood pressure

‘ P
between these groups.

TABLE 1

Preliminary Diastolic Blood Qres?ure fo} the Experimental Groups

*+

x mmmoomomoze DIt opomsromoir oz SEORL SOELSUENOD ST Tan RS RLITR LSS TES TS R S0 14 @ S TR S TELT mesllm FOToam SETrERmiw

ANXTETY LEVEL

GROUP »
Low , Middle High
. N
Contingent 72 - . 72 78
78 82 90
60 66 74
58 56 86 *
74 88 78
——‘*—”~Raqdom~"~71~u!~'"**""AJ=45%}—~"-~~~f-ﬂv' B8 e B e e s e
) 78 : 48 ) 60
50 ' 68 . 72
80 82 74
76 84 72

Note: . Blood pressures are giVen in mm Hg.

Blood pressure. data were first analyzed for the two subject condi-
tioné (G), three anxiety levels (A) and seven trfal bfocks (T) using-a
three way ANOVA with one.factor repeated (2 x 3vx 7). None of the F
ratios were significant.

F{gure 2 shows that:as conditioning continued, the mean blood pres-

sure dropped only stightly. From the ANOVA the T effect was not signi-
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ficant, indicating that this trend was not&siqnificdnt. Table 2 shows

that of the 30 Ss, 10 increased their blood pressure, 19 decreased

h

theirs and one stayed about the same.

~

-
TQBLE 2
Pgrcentage Change in Diastolic Blood Pressure Between Initial
and Finail Conditionfng Triils [:>

el oEmULO oz omonowom oo R FEL L TIA L S®oL 2.2 23 %02 0w T ozozoxotoao o forozo~ . ozoE m - ozm oo s

ANXIETY LEVEL

Low Middle High

— 1)

Contingent  ° 8.8 -1.8 -2.3
-0.5 . -5.9 +3.5
+1.9 L 2.3 +9.9
+6.3 4 -4.3 -14.4

2 +8.0 431 -5.4

Random -2.0 -1.8 -4.0

N -13.6 ' 45,0

+16.3 -9.6 0.0

. -3.0 ° 41.9 2.3
2.5 -0.5 +1.6

Figure 4 shows mean diastolic blood pressure for the thfee anxiety
éroups averaged over random and contingent Eonditions, The three-way
~ANOVA under consideration can only answer the question as to whezpep3

there was a significant difference between these groups when bot
random and contingent groups are combined. The high anxiety dgroup

“
-
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appears h1gher than\theoother two, but Figures 5 and s show that ‘the h1gh—

c

er mean b]ood pressure scores obta1ned by the high anx1ety group was due

to the large contribution of the high anx1ety contingent group. From

-Tab]e 3 it can be seen that the high anxiety contingent group had more

than its share of Ss w1th h1gh 1n1t1a1 b]ood pressure. - As can be seen

from-the analyses, thehA main effect is not s1gh1f1cant showing that

e}

there is.no significant difference between blood pressure averaged over

- trials for the three groups. Likewise, the A X T interaction is not

-mu'\

.significant indicating the trends of the three groups are the same.

- TABLE 3

Initial Diastolic Blood Pressure for the Experimental Groups v

<

ANXIETY LEVEL

GROUP
Low & Middle High

Contingent 72 . 88 102
B | B a8 | 90
63 - 68 | 87

| 64 - 56 86
v , 80 g 89 82
Random o 83 89 | 79

‘ 78 47 64

- 54 66 70

’ 80 84. 70

74 86 73

t

Note: Blood pressures are given in mm Hg.
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fa One .of the hypotheses to be tested was that the group'reéeiving
contingént feedback'wou]d decrease its blood preésure mgrefthan the- ~
group receiving random feedback. As can be seen.f#Zm Figure 3, as con-
ditipning began, the mean diasto]fc b]ood pfessure of the random groub
remained é]mosf unchanéed while for the contingent group it fhcreased
'répia1y over'thé firét few trials and remaiﬁedAtheré for the duration

D . . ’ .
an"contingent groups appear to differ considerably, from the ANQVA

ofﬁe experiment. Although the mean blood pressure for the random -
both the G mafn effects and thé G x T interaction are not sigﬁifﬁcaht,
1ndi¢ating that b]ood'pressureé averaged over trials,‘wasinot signifi-
' cané]y diffegént and that,the form~§f the two curves are the same;

Ffom Figures 5 and 6 it appeérs that for a1J three of the contin-
gent groups mean blood pressure increased between the.preliminary trials
and the firsd¢ five conditioning trials, while for the random groups this
increase was .much 1es§‘(m1dd]e and low anxiety) or even avdecréase (high
arixiety). | | .

‘ InnorderAto investigate this a three—way-ANOVA with one factor re-
peated (2-x 3 x 2) was déne for thg two. subject conditions (G), th;e&
anxiety levels (A), and two experimental conditions (preliminary trial

. with no biofeedback and first five condifioningctrials with«biofeedback).

Both the trial effects (F = 5.86, df = 1/24, p < .05) and the ’ 4

AL

G x T interaction (F = 5.09, df = 1/24, p < .05) were significant.

Figure 2 shows that for the random and contingent gfoups combined, b]oodi
breséure increased, which acéounts for the significance of~the Tria{s-
'effecf. From Figure 3 the contingent group increased its blood pres-

sure censiderably, while the random group's blood pressurei¢stayed
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the same;_ o e e e S _ - 0

Q

" One of the diféerences between the treatmentsureceived—by the ran-.

- ? X . . :
dom and contingent groups was in the patterning of the feedback. Figure

<o

_7 shows a typ1ca1 feedback schedu]e for cont1ngent feedback Ss and i
eF1gure 8 shows a typ1ca1 random feedback schedu]e The" d1fference is
mainly that for the contingent feedback the curves is a sawtooth §D§£@$
wh11e for -the random feedback there is no part1cu1ar shape Th1s was

because for.the contingent feedback Ss, as ‘blood pressure 1ncreased or
o g

decreased, the amount of feedback changed progress1ve]y over trials and

-

then, when two trials wi th too few or too many feedbacks occurred,

the cuffgpressure was changed, resu]ting>in a sudden 1ncrease or decrease
in amount-of feedback Ss received.

s} 6 ‘
Tab]e 4 shows ‘the average number of feedback st1mu11 rece1ved by

¢ the cont1ngent and random groups for the® g1rst five c0nd1t1on1ng trials.

For the f1Pst,twp trials the contingent Ss rece1ved<conswderab1y fewer

A}

feedback stimuli, but by the third trial they rece1ved as manycas the _°

random group A test was done to determ1ne 1f there was a s1gn1f1cant

o
© o

d1fference between the amount of feedback rece1ved by the ~two groups. o

It was found that the cont1ngent groub rece1ved s1gn1f1cant1y less (t e

2:00,"df = 28 B .05) than the random group. e

°

In order to 1nvest1gate “the overall differepnces in reactions. of
the three anx1ety groups further three two factor ANOVAS‘Were,done com- g
paring high anxiety w1th Tow anx1ety, h1gh anx1ety with m1dd1e anx1ety

0
and m1dd1e anx1ety w1th ]ow anx1ety Aga1n, noqe of the- & rat1os were

s1gn1f1cant, 1nd1cat1ng that there were no 51gn1f1cant d1fferences
P o c. e &
-3 a o



between the diastolic blood pressure of toe three groups-and that'the_'

three-curves were of the Same form.

N\

TAéLE‘ix\\ | | o

Average Amount ‘of Feedback Received by Groups for the First

- Five Conditioning Trials
o . .
~ A . TRIALS - o
GROUP : - '
&
| : 1 2 3 4 5

_ Random | - 24.4 © 19.6  18.9 21.5  27.7

Contingent -~ 10.6  14.7 © 21.6 22.7  23.4

Note: Maximum score = 50.

e

One F ratio did approach significance at the .05 level ano that
was the T'effeet for .the high ano midd1e anxiety comparison. -Figure 4
shows that both h1gh and middle anxiety groups started with higher b]ood
'mressure than did the Tow anx1ety group, but as the exper1ment continued
their blood pressure decreased while for the Tow anxi y“group 1t re-
ma1ned the. same. | .

In orger to coosider‘theoreéults of the random and continoent
groups the data from each group was analysed separate1y for the three‘

-

. anxiety levels (A) and seven‘tria1>blotks (T) us1ng a- two-way ANOVA

< A
»:'ﬂ

with one factor repeated (3 X 7)

F1rst the results for the cont1ngent group w111 be considered.
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From‘Figure 5 it can be seen that‘none_oﬁ<the three groups dec¢reased.

. their blood pressure more than the others The AxT 1nteract10n is not -

s1gn1f1cant which 1nd1cates the three curves are of the same form.
Th1s prov1ded a test of the hypothes1s that middle anxiety Ss would
‘/1earn to decrease the1r b]ood pressure to a greater extent than h1gh
and low anx1ety Ss. .
- The next question is whether the overaT] blood preSSure of the con-

tingent group decreased as’ the exper1ment proceeded _Figure 3 shows

_that the cont1ngent group S mean b]ood pressure dropped slightly dur1ng )

“the cond1t1on1ng phase of ‘the exper1ment However, this trend was not
s1gn1f1cant as the T _main effect was. not s1gn1f1cant The mean~blood
pressure -of the contingent group d]d not change s1gn1f1cant1y durfng ’
the course of the experiment: . .

The final question;?s whether there was'a difference betweeh bTQOd
. pressure averaged’orer trials betueen the three anxiet} groups.' Figure_
5 shows that!the'high anxiety contingent group began with a much higher
blood pressure which it maintained throughout the experiment A However,
the lack of s1gn1f1cance of the A main effect shows* that these means
do not differ s1gn1f1cant]y | ' ~ N

Next the random group wi]]Ibe considered Exam1nat1on of F1gure 6
“and the insignificance of the T main effect and the A x T 1nteract1on
indicate that there were no d1fferences in blood pressure Tevels A
between the groups or b]ood pressure changes during the cond1t1on1ng
procedure |

Figure 3 shows'that;the average'blood pressure‘of the random group

stayed much thé same and the insignificance of the T main effect from

[ ]
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the analysis confirms that the b]ood pressure d1d not change as the ex-
per1ment went on. The 1ns1gn1f1cance of the A main effect indicates

. that there was no difference in blood pressure averaged over tr1a]s
'between the three groups. ¢ .

To determ1ne if there were any re]at1ons of 1nterest between any
of. the var1ab]es 1nc1uded in this exper1ment three Pearson Product
Moment Correlations were done; one for contingent and random groups
cgmbined;'and one.for eaeh‘group separatefy. Included in these\analy—
ses were: (1) IPAT Anxiety scores, APQ scores and IE scores; (2)
initiat blood pressure;'initia1 respiration rate and injtial heart
rate (the definition of"initia]' is the mean of the first five condi;
tioning tria1s); (3) changes in blood pressure, heart rate and resp1r— ‘
ation rate (the mean for the iast f1ve cond1t1on1ng trials minus the
initial mean); and, (4) EMG activity and (5) a measure of state anxiety.

For the random and contingent groups combined, the only correlation
coeffdcient to approach signifieance at the .05 level for blood pressure

<

was . that between initial b]ood pressure and anxiety level. . This coeffi-
eient was 0. 3132 Ss with h1gh anx1ety scores tended towards having a
hxgherc1n1t1a1 b]ood‘pressure : ¢ ‘

For the contingent group separately, the corre1at1on coeff1c1ent
between 1n1t1a1 blood pressure and anx1ety score had a va]ue of 0.6369
which s 51gn1f1cant at the .05 level. Add1t1ona11y, the corréﬁat]on
between initial blood pressure and IE score was 0.6840 which is 51gn1-

7f1cant at the .01 1eve] “Ss w1th h1gher external scores tended toward

hav1ng higher initial blood pressure None of the other correlat1on



«. e R | .
.coefficients approached signjftcance.

. The corre]ation'coefficient between change in b100d~phessure and

IE.score was 0.0301. Thus, the pred1ct1on that higher 1nterna1 scorers
" would do better was not substant1ated There was no relationship

between IE score and ab111ty to contro] b]ood pressure using b1ofeedback

\

“For the random group the only correlat1on to approach s¢gn1f1cance

N °

was between change ~of blood pressure and 1n1t1a1 heart rate. . This cor-.

relation wds™-0.4954. Ss with a higher 1n1t1a1 heart rate tended towards

©

:hav1ng a greater change ir b1ood pressure. - R h

1t was pred1cted that m1dd1e APQ scorers would be. more. successful’
than h1gh and Taw scoreks at reduc1ng the1r blood: pnessure using bio-
feedback. VBecause the predicted re]at1onsh1p was curv111near, the eta
fcorre]ation coefficient between APQ-sedre and change in b]ood»pressure
" owas comphted.- Thfs has“dane for both thé cdntingent Qroupnby itself
‘and for the cdntingent_and nandomagfoqps cqmbined. Neither of the
coefftcients“aﬁgroathed signi%ﬁcance. Middle'APQ scorers did not do ;

, : B :

o

better than 16w"and high scorefs.

Heart Rate R o ' oL

'Figures 9, 16 and 11 showothe mean heart rate for the pre11m1nary
and cond1t1on1ng parts of the experwment The fiwve preliminary and 35
cond1t1on1ng trials_were grouped in blockg of five foraana]ys1s and
graphic presentat1ons ' o e e g o ' °
Heart rate data was f%rst analysed using a thfeefway ANOVA'witho'
one factor repeated for the two subject condttions (G), three anxiety -

levels (A) and-seven trial blocks (T). Only one'f>ratio was signiftcant
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and that was for trials (F = 5.39, df = 6/144, p < .01). From Figure 9

it can be seen that heart rate decreased as the experiment continued.
Figure 10 shows that the contingent §§ had a lower mean heart rate

than the random group. However, the group main effect wés not signifi-

cant, indicating there was no significant differeﬁce between heart .

‘rates of the two groups .averaged over trials. As well, the G x T inter-

action was not significant, indicating that the curves of the two groups

o)
'

were of the same form.
Figure 11 shows the mean heart rate of the three anxiety groups . -
averaged over contingent and random conditions. The low anxiety group

. began with the lowest heart rate, which it maintained fairly constantly.

%k ﬁ
..
»
. e Y

The high anxiety group was between the middle and the low groips——main]ys
because of two §§ with very low heart rates. However, the difference \
between the three anxiety levels was not significant, as'reflected by
the insignificance o% the A maih effects. A]thougﬁ tﬁﬁ*;idqle anxiety
group appears to bF decreasing its heart rate to a greater extent tﬁan
the ofher t@o groups, the A x T interaction is not signif{cant, showing
that the three curvés are of the same form. . "

In order to determine if there was a difference betweeﬁvlow and
middle aﬁxiety groups, which from F}gure 11 appear to be the.furthest
apart, a two-way ANOVA with one factor repeated waS’dbng for two“agxiety
levels (A) and §even trial blocks (T). Again, thé 9n1y F ratio that was
significant was that for trial blocks (F = 4.70, gf1= 6/108, p < .01).
There werevno significant differences between low and midd]e aﬁxiety
groups for heart rate. - . l -

-As for b]oodApreséure, Pearson Product Moment correlation. coeffi-



.- 0
< FY A
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cients were computed for initial heart rate and change in hearq;?hﬁgf

For the random and contingent groups combined, the only correlation -

coefficient which was’ significant was that between initial Heart ragte

o P . ‘ ] 1."_w
and change of heart rate. This coefgicient was 0.5545 which is sig-/ "2

nificant at the .01 level. Ss with higher initial Heart rates had a ff#&

aJ i
.

greater decrease in their heart rétes as the experiment pcheeded. ‘
for the contingent group, as with tike randem and contingent grde;
combined, the only coé?e]étion coefficient to reach significance}ﬂég
that between initial heart rate and change in heart rate. TherceE?fi—: v
:; cient was 0.6647, which is significant at the .01 level. o o
| For the random group the correlation coefficient between initial

heart rate and change:in heart rate was 0.4564, whi%ﬁ did not quite

‘reacﬁfsignifiCance at the .Q5 level. For fhﬁs group, initjal

rate was also correlated fairly highly with IE score and g
_blood pressure. The coefficients were 0%3 an:Q.Q :

Ss with higher externa]égiores tended to have a hié%er ?nﬁfialiheart

rate than did low Scorers and é;l@ith highe%’initial heart rates

tended to have a greater change in blood pressure over time.

v “

Respiration Rate

Figures 12, 13, and 14 show the mean respiration rate for the
_— at
conditioning trials, grouped in blocks of f?ve trials. Re%piratiop
» ° -

rate data waseanalysed using a three-way ANOVA.with one factor re-
peated for the two subject conditions (G), three anxiety levels (A),
and seven triagl blocks (T). None of the E_?atios were significant. -

Figure 13 shows that the random group decreased their mean

¢
-

D

@
v
< <



47,

: . "$Y20(Qq [BL4} 3Y] 40} UOLIBLASP
p4RpUR]S 3UO SIU3SAAdaL Q'S "S|eL4Y BULUOLILPUOD GE BYD 403 )
‘SLeLUY BALY 40 SRD0[q Ul “s308{gns [[B 40} 9}ed UOLIr4ldsau uesy &:iz| ednbly
$¥3079 WML - :
L 9 § b IR Nj L .
r I X T 1 I B e N B
- ~ . w N « \ )
. . A 19 .
X
L m
- w
- \ - © .
. _ ...m o
GO _ T A
G 1 JoL 2
‘ X
ca NE p=
- . e
4
- ! c =
-
- ._:W
o=
o l° - i w RS
. .g : 490 ®©
. 4 ‘ s
ars L o . 1 1 ! 1 o °
48l =
-
[ R m

&,



48 .

<

- 9. §

. - sdnoub jusbul
jussaudad J pue y *speruy butuoy
$¥20[q uL ‘“Sdnoub juabu

o

Y Y
I
31
NOONYY pm=mm==
INIONILNOD.
. y 1 Y.
) AN
’ J
54

<

JU0d pue wopued 3

2

y o

7 404 o172 ASp
LPUOY G Y3 Joy

43U02 pue wopued 4o} ajed y
R 32079 WL

€

T T

*KlanLyoadsad
p4RpURYS. 3UO
‘S|BLUT ALY 4O
OL3e4LdSau ueay

14

J!J‘["l,,l V.

L

wmﬁmmx:o_w

19l

JLNNIW ¥3d, SHIV3¥g NI 31wy NOT LYY 1d4S3y

s

3

.

N



° e b © _ " &3
o o ° N Y ¢ : o
Lo SR : ; . ,.c o \ ,,. ’ . o
LT o ° - Eiﬂum%& .8:8@ xo_ n:m m%EE “ybLy :
TN .-, 34l U0 coSm;@n wéncﬁm 3U0 JUSaLdaR 7 ncm ‘WH csletay .
. F::ozszou GE-83yd A6y .mv_upzo L4l 3ALY UL ‘s3030¢ns LLe 404 ..o,
. . m%o.a Em_,xcm Mo| mcm m:%:: :%E LLS 8? cozfam& %mz pl mécmi,
: e e e @aoz %E S ,,
RIS o Ls o9 wm R _y
N 2 T 5 T 3 Tw SO I T PR o
H 2 ,.o N ,
o . T, .7
ES - ° = : Z °
. ALIIXNY. MOT a
° ,“_ © _I |
o AIDNW 3100IW T
ﬁmmxzﬁxfz .
\ B @ u..— ) - '
u, o : ._ T . . L
) 4 HT e o o 3 1 14 e e
o s I N ; ’ Q e I ‘o I - Inn.nv( :a'_,, ¢
. ”c Z,.Ar ° : Toe - g ° N

e}

<t
—

9l

co
—

28

<

JINNTW ¥3d SHIVIHE NI ILVY NOILWHIdSTY

‘o

o



,,, , . - . : ~ A
. - Q

o resp1rat1on rate, wh11e the cont1ngent group 1ncreased theirs. fhe_A R
‘o main effect for th1s was not s1gn1f1cant ‘ However, the G X T interac-
“tion approaches s1gn1f1cance ét the .05 level, 1nd1cating thafgtheltwo-

£ . L. h
curves’ are:not of the same form Thus there was a nonsignificant

°

trend tbward deereased resp1rat1on rate for the random group,- wh1]e
that of ‘the cont1ngent group increased. 1 e F
A1though from F1gure 14 the Iow anx1ety ‘group has a 1ower mean-

w o

o resp1rat1on rate, wh1ch decreasesseven more as “the exper1ment progresses

o a

nenther the A maiin effect-or the A x T 1nteract1on approaches sfgn1f1—:

cance. There are no s1gn1f1cant d1fferences between these groups-o

Ca

From F1gure 12 it can be seen that the overa]] ‘mean resp1rat10n

'rate for a]] ‘groups comb1ned d1d not change as the expertment pro-

- Thi's is ref]ected by the 1n§1gn1f1cance of -the T effect
§

o

Corre?at1on coefficients were)computed between initial resp1rat1on P

[} © . °©
: o

rate, change in resp1rat1on rate, IPAT score APQ score, IE scale score,
'v1n1t1a1 blood pressure, 1n1t1a1 heart rate, change in b]ood pressure,

change in heart rate and’ EMG act1v1ty ~For the contingent and’random :

L

' groups comb1ned the correlat1on between Change in respwratfoﬁ rate

. o

and .IE °score was O. 4616, whfch is swgn1f1cant at the. .05 level. :Ss

w1th h1gher externa] scores decreased the1r resp1rat1on rates less as

. the experwment proceeded than d1d 1ow externaJ scorers. As well‘ ini- ©
<

tial resp1rat1on rate corre]ated 0:4346° with APQ score, which is s1g-

n1f1¢ant at the .05 level. Ss w1th h1gher APQ scores had a higher

1n1t1a] resp1rat1on rate than did 1ow scorers

~

, For the cont1ngent group by itseTf, 1n1t1a1'respiration rate and

change in’ resp1rat1on rate were correlated 0.6647 » which 1s s1gn1f1cant
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at the .01 level. For this group Ss with higher initial respiration
- rates Qeereaeed‘their resbiration rate to a greafeh ektent than did.
those wfth a lower initial rate. Chghge'of respiration rate was cor-
he]ated 0.5032 with'IE scére which does not quite Meach significance
at the .05 1evei. | | h

For the random group initial respiration. rate and change in res-
piration kete were correiated 0.6743 which is significant at the 01
jleve1. Ss with a ‘higher initial respiration rate decreased their-rate
to a greater extent than did Ss start1ng with a 1ow rate. YAs wel]
“initial re5p1rat1on rate was corre]ated 0.7497 with APQ score whlch is
ya]so Significant at the .01 level. Ss with a higher initial respiration
rate hadvhiéher APQ scores. | A

Change in respiration rate was correlated 0.?790 with' APQ Score
and 0.3772 with>IE scbre, neither being'eignificant; Ss wfth“l%rger
decreases 1in respiration_rate tended-to have lower externa]lahd hiéher'

<

APQ scores.
4

EMG activity was cOrre]ated w1th the other var1ab1es in the experi-

ment. It had a corre]at1on of 0.3157 with initial blood pressure-—w ich ~

is not quite s1gn1f1cant at the .05 1eve1. Ss with a higher initial

blood pressure tended to have more EMG activity. None of the other

-

correlations approached'significance"
Corre]at1on coeff1c1ents were a]so computed between personal1ty

measures. The APQ and IPAT anxiety score were corre]ated 0. 3735 wh1ch

7

is significant at the .05 level. The IPAT anxiety and. IE sca]e were

‘correlated 0.3328 which.was ndt quite.§%gn1f1cant at the .05 level.

-
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The correlation between the anxﬁety scale and the measure of state,
anx1ety derived from the quest1onna1re was 0.3602 which is just signi-

.fjcant at the 05 level. &

' o
Questionnaire Results

The quest1onna1re was- g1ven to get a genera] idea of how Ss reacted »

to the exper1ment and to sée '1f there were any differences between ran-
dom and cont1ngent qroups in. the1r perception- of what happened to them.
bThe first quest1on asked Ss was which phys1o1og1ca] funct1on they thought
they were attempting to control. Seven out of 30- Ssaanswered correctly,
four in the cont1ngent group. and three in the random group

The next question was whether they’ fe1t they had succeeded or. not
Twelve fe]t they had- not (s1x 1n each of the groups), e1ght fe]t they &
had part of the time. (four in each group), and 10 felt they had (f1ve
in each gr0up). In the cont1ngent group, four out of five who felt

\

they had sucoeeded actually did decrease their blood pressure, wh11e

<

‘three out of four who felt they had part of* the time alsc decreased

~theirs. Of those who. felt they did not éucceed, four(out ofgsdx in<

a

='creased their blood preséure. ‘
Ss in the cont¥ngent group who did deorease their blood presaure
said they did it by "trying not to try“,v“visua1izing getting angry",
“breathing regu]ariiyh, “keeping thoughts to a minimum", and "relaxing."
Those _who increased their blood pressure "tried to he happy", "concen;

trated on pleasing pastimes", "stopped tooking at pictures”, and "emp-

tied my lungs.® According to the~subhjective reports, there seemed to

[ £
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| be no differences between methods which increased blood pressure
'and those which decreased 1%. | |
- In the fourth question.gs were asked if there was anything that
upset them or made them anxious‘ Out of the 1] that said "yes", fiyve
became anxious when. -they cou]d not get the 11ght to flash, two were
concerned when they f1rst saw the apparatus but felt better 1ater,
» one did not Tike be1ng pa1d one felt anx1ous in anticipation of the
cuff be1ng 1nf1ated, and two d]d not 1ike the cuff pressure At the‘
| end of the .experiment severa] Ss mentioned that the sudden 1nf1atlon
of the cuff 1nythe quiet room disturbed them-ait_was as if someone
ﬁad grabbed them from behind. | “
| Quest1on f1ve asked if anybd1scomfort had been felt at any time.
Half of the Ss reported that they had. E]even of these comp]aTnts were
due to ‘the requ1rement of sitting still in a small reom (e g., boredom,
f]eg fa111ng as]eep, wanting to stretch, and becoming s]eePY) Four _)
° felt d1scomfort due-to the blood pressure cuff. However, 1t was very ” |
slight. :
Quest1on six was a three- part quest1on wh1ch asked Ss how they
| felt at the beg1nn1ng,cha1f -way through, and at the end of the experi- l
mént. For thelr answer they were to choose from a group of words
ranging from “terrified“ to "asleep." No one said they were terr1f1ed
Six sa1d they were anxious at some time, four said they were concerned
at some t1me, and the rest varied their answers between 1nterested
re]axed and sleepy. No one feTll as]eep.

\§s.d1d°qpt appear to consider the monetary reward for increased
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- performance as very mot#vating. SgVeEa] seemed to be éffended when to]d
they would bé paid accérdihg tp_how well they did -and one came right out
to voice Her feelings Sbout it. Atgthe~endﬂof the experiment, seQefa]
i§§ said{they did not care if they received their money or not. 0f all

30 Ss, only one demonstrated any enthusiasm when told he could earn

extra mohey by improved performance.

-
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CHAPTER. 1V

53

DISCUSSION,

Severa],studies have used biofeedbéﬁk procédures in the treatment
of essential hypertension (Bensony Shapiro, Tursky & Schwartz, 1971;
Kfist & Engs], 1975). Results from these étudies indicated that they
wére successfq];‘ Researchbﬁriofito these c]inicaT.studies used‘
nokmoten§ivé Ss and -obtained signifftqnt‘differenceé betwden groups
reinforced for increasing or decreasinéstheir blood presSﬁre (Shapiro,
Schwartz & Tursky, 1972;'Shapiro, Tursky, Gershon & Stern, 19693
Shapiro, Tursky & Schwartz,‘1970a,_1970b). However, neither of these
types of studies can clearly demonstrate the usefulness of biofeedback
training»jn the treatment of4hypéktension. In the studieé using bio-
feedback for-treatinélhypertensigh, there wene’undodbtedTy strong
placebo effects (Strobel'&‘G1Ueck, 1973). In those studies comparing
groups reinforced,for intreaging or dgcreasi;g their blood pressure,
thé significance of the results may have been due to (a) the increase
group maintaining blood pressuré rises resu]ting from expéfimentai
stress and (b)'ﬁﬁe decrease group relaxing and thus decreasing theirs.
‘Although such sigﬁif#cant differences indicate a certain amount of =~
control” over blood pressure, it does not provide ev{dence.of clinical
usefulness. | )

In order to demonstrateAsuch clinical usefu]neés it must be shown
that blood 5re$sure deéreases using b{ofeeaback brocedures,are signi- -

ficantly greatén than blood pressure decreases resu}tihg‘from‘habituation
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, or adaptatipn to the novelty of the experimental situation. The simp]est
solution is to employ a control grbuplwhich receives fhe same instruc-
fions and type of stimuli as the experimenta1 group,ﬂbut, with the
stimuli presented in spme noncontfngent manner. If tne‘contingent group
[Shows an Increased rate of response re]at1ve to the noncontingent group,
then the conc1u51on can be drawn that some form of cont1ngency effect
is operating’ (Crider, Schwartz & Schnidman, 1969). Th1s.study attempted

ito do this by comparing the resn1ts of oné group which reeeived feedback
cont1ngent on its own b]ood pressure with a group wh1ch rece1ved random
feedback

Resu]ts showed no s1gn1f1cant d1fferences in diastolic blood pres-
sure between the cont1ngent and random groups over the 35 cond1t1on1ng
trwa]s However, there was a s1gn1f1cant d1fference between these groups
when pre]1m1nary b]ood pressure (taken before cond1t1on1ng began) and -
initial blood pressure (taken during the first five trials) was con-
sidered. During this phase ofﬁthe experiment the random group main-’
tained its mean diastolic blood pressure at a Eonstant level while
the contingent group increased theirs; : |

Almost all 1nd1v1dua1s will react to stress of any type with a rise
in blood pressure (Ma]mo & Shagass, #952). In this experiment, when Ss
were told they were to begin their task they likely became somewhat
anxious nhichjled to an increase'in_blood pressure. For the contin—
gent ‘group this increase in blood pressure would have resulted in a
decrease fn the amount of feedback being received. This was due tp

diastolic blood pressure naving to pe.b low the constant, cuff pressure
' _ F sta _



o

before feedback was given. Concern over this failure may:- have caused

some Ss to 1ncrease~the1r b]ood pressure even more which in turn re-

' su]ted in still.less feedback. Because the procedure called for two

tr1a1s of less than- 13 artery sounds per trial before the/éuff pres-
sure could be changed to track b]ood pressure, several trials were
requ1red to catch up. Wheg the cuff pressure f1na]1y caught up w1th
the b]ood pressure, .S began receiving more feedback. One very nervous
§_1ncreased his blood pressure 24 mm Hg during this ‘lag an-feedback.

UndeJ random feedback conditions even jif Ss' blood pressure did
increase, feedback was unaffected. Consequently, no such vicious
circles were begun in the random group. . When the amount of féedback
-received by each group was-ana{ysed for the first five conditioning
trials, it was found that the random group rece1ved s1gn1f1cant1y more
than did the cont1ngent group. Such a,d1fference in feedback contin-
genéies could account for the significant increase in.bloodfpressure'
of the contingent grolp, in comparison to the random-group, during
- this phase gf the experiment. ”

This increase in blood pressure between the pre11m1nary no feedback
phase and the feedback phase was also found in other studies. using
s1m1]ar procedures (Shap1ro, Tursky, Gershon & Stern, 1969; Shapiro,
Tursky & Schwartz, 1970a) In these stud1es this 1n1t1a1 blood pres-
sure 1ncrease was: fol]owed by a ma1ntenance of this ]eve] by the group
re1nforced for increasing blood pressure, wh11e the group re1nforced

for decreasing blood pressure reduced the1rs Statistical analyses’

~found significant differences between these two conditions. This was

£
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interpreted to mean that blood pressure had been conditioned (Shapiro,
Tursky, Gershon & Stern, 1969).

What gy have really happened, however, was that the increase
group used biofeedback to maintain the blood pressure increase caused
hy the initial stress of beginning the task, while the decrease group,
after their initial increase, relaxed when they began'to receive more
feedback and thus their b]ood pressure dropped Therefore, rather than
Tearning to contro] blood pressure, all that happened was the increase
group used b1ofeedback to maintain a high level of blood pressure.
Although this reflects a certain amount of blood pressure control, it
'wou1d not be of much use clinically.

If this interpretation of the results of these experﬁhents is
correct, dt does not mean that blood pressure eontrol can not be learned.
It si!@éﬁ(gasts doubt on the cbnc]usion_that control can be learned in
such a‘ghqrt time. \ C

If such experiments are to be used to determine it)blgod pressure

freaily can be operantly conditioned there are several additions which
might allow for more conclusive results. §§'cod1d be run for more than
.one experimenta1 session. The 1earning of a skill takes prict%ce and
4 there is no'reasoh to believe that-this ddes not appr to the autonomic
system as well as the voluntary system. . Repeated exposure to the egperi—
mental situation would also decrease the 1nitia1lb1ood pres;ure rise
and .so eliminate this artifact |

Another useful addition wou]d be to provide Ss with more informa-

_t1on about their performance. As the cuff pressure changed to track
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} ) S
//) blood pressure, the changes in the amount of feedback received by Ss was
no doubt confusing In some cases the feedback received by Ss be1ng
re1nforfed for decreasing their blood pressure may have actually con-
ditioned a rise in blood pressure. For the down §s, who found the
lack of feedback at the beginning of the experiment upsetting, and who
in turn increaseg their blood pressure, there often was a considerable
rise in blood pressure and likely ; rise in anxiety level before the
cuff pressure caugnt ap with blood pressure and the‘amount of feedback
increased. Although the increase in feedback resulted from this
catching up, to Ss the response actually rewarded was an 1ncrease in
blood pressure This was reflected py the report of Shap1ro, Tursky
and Schwartz (1970a) in which most members of both increase and decrease
conditions seemed to infer that the experimenter wanted them to get
excited. . , . |

An apparatus to provide more information would be a vertical line

of 11ghts w1th a*ye]]gw 11ght in the middle, a number of green lights

”'"ﬁ

x“??number of réd 11gm;§ above. The middle light would remain
',3'7(

"t beg1nn1ng b]o&d pressure If blood pressure
-.%ﬁ decreaséd thg;green*11ghts would be pngress1ve1y turned on, an addi-

o

%39' t10na? @ne on eac% tr1a} the cuff pressure was decreased .If blood
N i?pressure 1ncreasedﬂﬁthe red 11ghts wou]d be turned on (or green lights
_nturned off if S had prev1ously decreased his blood pressure).

: ThlS would prevent Ss from being confused when there were sudden

vchanges in amoynt of feedback with no change in response An S who

’ had received a large amount of feedback and whose task was made more

=~ .
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difficult by a decrease in cuff pressure would realize what was gbing on.
As well, a coqnger-cou1d be supplied Which would provide a beqégr idea
as ;0 performance from trial to“trial. @

In any experimeé%a] or clinical situation one of the problems is
motivation. In biofeedback experiments Miller (1969) suggested that
feedback for contro111ng the function in and of itself may be a]] that
is necessary. This apbéars to be true in the ‘control of some phys1ologw—
cal functions. For example, in alpha brain wave studies Ss were willing
to work simply in order to increase the .amount of feedback they received
(Nowlis & Kamiya, 1970). . |

However, in blood pressure studies both moﬁéy and pictures were re-
quired‘to provide motivation (Schwartz, 1973). Lack o% success in the

present study may have been partially due to the fact that most Ss were

not interested

ate
in the money. Several were even of fenddd wh%ééinformed

L o
¥'in accordance with their performance. Also, because

they would bek
both males and females were used in ‘this study, pictures of nude females
were not included as Shapiro, Tursky, Gershon and Stern {1969) and
Shapiro, Tursky and Schwartz (1970a) did in theirs.

The reason for the différedce;in motivation bétween blood pressure
studies And the otherilma} be in the type of feedback reéceived. When
biofeedback is used for most physiological functions S receives feed-
back onI; when he .succeeds in producing the correct response. For
example, in alpha brain wave,research, S receives feedback oh]y when

alpha 1is produced (Now11s & Kamiya, 1970). AHoweveF, in blood pressure

,b1ofeedback exper1ments, S receives 50% reinforcement without contro1ling
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W

anything.: When blood pressure does change in the appropriate di;eg—

o . a

tion the amount.of feedback increases to 75% reinforcement and -then

suddenly decreases back to 50%’when the cuff bréssure is changed to
match the new b]ood pressure 1eve1 This sort of pattern is not 1iké1y

to be- very reward1ng

-

One way to increase the motivational power of the feedback in

blood pressure biofeedback research might be to give more information

about performance. The apparatus already described,:con§isting of a

’vertica1‘1ine of red, yellow and green 1ight§, would provide this in-

T .

formation. This would give Ss something more to work toward than trying
to increase the amount of feedback over and over again. Brener and

Kleinman (1970) brqvided:their Ss"with a manometer gauge and a counter

T and'made no mention of any problems of motivation. However, their

study used bloodvpfeséure in the index fiﬁéer and thus there is no way

-

to ascertain.howfgéheral,the effect was.
In prev1ous studies in which reinforcement was g1ven for decreasing
blood pressure Ss were successfu] in s1gn1f1cant1y decrea51ng their

b]ood pressure over trials (Shap1ro, Schwartz & Tursky, 1972; Shap1ro,

Tursky, Gershon & Stern, 1969; Shapiro, Tursky & Schwartz, ]970a, 1970b)..
However, ih the present study the group which received contingent feed-

_ 'back for blood ‘pressure decreases did not decrease their blood pressure

over trials. There were several differences between the previous
studies and ‘the present one that might account for this lack of

replication. ‘ i o .

First of all, Ss in the successful studies were volunteers, whereas

-




the ones in the present one were not. Research has indicated that

1

' pvojuhteers for any type of experiment are not representative of the

genera] popufation For examﬁ]e, volunteers for hypnos1s research
had a more favorab]e att1tude toward hypn051s (Zamansky & Br]ghtb111
1965) and vo]unteers for interviews about sexual attitudes had more
eexua]]y perm1ss1vematt1tudes phan nonvo]unteers (Siegman, 1956). It
is very 1%ke1y that volunteers for b{ofeedback research would be more
informed about, and havefa mo?e favorab]e-attitﬁde tQWard'biqfeedback
as well” as to exper1menta1 s1tuat1ons in general. In turn, volunteers
wou}d be more 11ke1y to relax in an exper1menta1 situation than wou]d
- nonvolunteers and so.undeﬁgo spontaneous decreases in blood pressure.
Second]y, the preVigPs studies used only ma]ekgﬁ'and some'of the

pictures used for motivaﬁing them were of nude females. This,may have

{

TP . ‘ ' -
‘been more interesting for the Ss and prevented. them from becoming bored -

P

and restless as they apdeared to beein the presenf'eiperiment. 1t 1is
ka]so-possib1e that these pictures were more motivating and caused Ss

to try.harder. Addifiona]fy, some of the vo]untee;s may have‘par§i¢j;
pated for tﬁe money id&o]eed. _They would therefpre have been more moti-
vated than many of the Ss intthe present experiment who did hot appear
to be interested in monetafy?gain.i

The ethef aim of thiefsthdy was to determine if the ability to

“learn control of blood pressure using- b1ofeedback could be pred1cted

Tnree cbjective personality tests were used for this purpose: The.
IPAT.Anxiety Scale Questionnaire (Cattell & Scheier, 1963); Rottef's

°

. {1966) I-E Scale; "and the Autonomic Perception Questionnaire (Mandler,

o

62.
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Mand]er.8~Uvi11er, 1958) ‘ Noneaof these tests were successfu]

*This failure was 11ke1y due to none of the Ss ]earn1ng the task
These - tests were able to pred1ct suscess in the cond1t1on1ng of other :
phys1o]og1ca] funct1ons-—the APQ in heart rate cond1t1on1ng (B]anchard
Young & McLeod, ]912) and GSR (Greene ‘& Nielson, 1966), the ‘I-E in
alpha cond1t10n1ng (Johnson & Meyer, 1974 Nagner‘ Bourgeo1s, Levenson
& Denton, 1974), and ‘an anx1ety quest1onna1re in heart rate condition-
ing. (McFarland & Coombs 1974). 1In these stud1es Ss were given about
the same amount of pract1ce as in tﬂe present exper1ment It m@y be
that b]ood pressure contro] is more d1ff§cult to learn and thus re-

f quires more pract1ce ”

A11 groups showed a significant trend toward a decrease in heart
rate over tr1a1s, Th1s rep11cates what was found in other blood pressure
biofeedback triais (Shap1ro, Tursky, Gershon & Stern, 1969; Shap1ro,
fursky & Schwart 1970a). IncreasedareSpiration rate, heart rate and
_b]ood pressure are a11 cons1dered part of the physiological response
of anxiety (Catte11 & Scheier, 1961).’ Therefore, it would be expected
hthat if one of these,functions deoreased significantly, then.all of
them would. Howeuer; J4n the present study only heart rate decreased

significantlv whqle resp1rat1on rate and blood pressure did not. A

possible explanat1on may be that in-this case a decreased heart rate

Q E-T

f

did rot ref]ect a decrease in anxiety state, but rather a finding by ﬁ‘;

Lacey, Kagan, Lacey and Moss (1963) that when Ss were requ1red to
attend to vrsua] and auditory inputs their heart rates dropped.

~The ma1n f1nd1ng of this study was that Ss d1d«not learn. to



64.

control their blood pressure using procedures which appeared successtul'

in other experiments ‘ However, ev1dence was found wh1ch suggested that
- the pos1t1ve f1nd1ngs of° these other studaes may have been- due to a

f]aw in prbcedures It appears that Ss may not really haveblearned ‘to

contro] the]r blood pressure, but rather, one group ma1nta1ned a b]ood
- @ressure increase caused by the initial stress of.beg1nn1ng the experi-
ment, while the other'group decreased theirs by re]axidg Th1s 1eads",
to the conc1us1on that b}ood pressure conditioning is not 1mposs1b1e,
but it may be more difficult to learn than these exper1ments woll d lead
us to believe. ) jIEWJ

Future research should be‘done comparing the results of contingent

reinforcement with random reinforcemeht. Ss provided with more practicef
cand'increased'information about their performance might produce more

"meaningful 1nformat1on about the poss1b1]1ty of the c11n1ca] usefulness

of such procedures
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¢ QUESTIONNAIRE

What physiological response ar responses do you th1nk you were
attempt1ng to control?

<
Do you think that you succeeded?

If you feel that you succeeded, how did yqu do so?. (i.e., What
was it that you did to make the red light flash on?)

Was there anything about this experience that upset you or made
you anxious at any t1me7

Did you feel any discomfort at any time?.

From the 1ist below, pick out the word that best describes how you

Tofelt: TERRIFIED, ANXIOUS, CONCERNED, NTEREST%D RELAXED SLEEPY

ASLEEP

(a) at the beginninc of the experiment

(b) half way- througn
~{c) at the end

Any comments?
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“wAna1y§i§?of Variance for Blood Pressure of Random and Confingent

Groups, Hfgh, Middle and Low Ankiety Levels and Seven Blocks

of Conditioning Trials

SOURCE DF MS F
S /

Groups (G) : ©0.26 I 2. 46
Anxiety Level (A) 2 0.11 - 4'1 | 1.01
Trials (T) | o 6 1.07° “_ o 0.4
Ax G > Coc0a7 Y T s
GxT ~ 6 . 0.8 - 0.4
AxT 12 036 0.80
AXxGxT 12 021 | 0.46




Analysis of Variance for Bloed Pressure of the Contingent Group,
High, Middle and Low Anxiety Levels and Seven Blocks

of Conditioning Trials

SOURCE DF COMs F .
“Anxiety Level (A) 2 27.51 2.98
Trials (T) 7 6 o 0.75
AxT | 2 2.81 0.45
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Ana1ysjs.of7Variance.For Blood Pressuré of the Random' Group,
.. High, Middle andzLow/Aﬁxiety Léve]s, and Seven Blocks

- of Conditioning Trials

SOUPCE- S DF M R

Anxiety Level (A) - , T2 . 45,00 d.38.
Trials (T) : 6 2.9 0.76
AxT R 293 0.94
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Analysis of Variance for Blood Pressure of High

and Middle Anxiety Levels 'and Seven Blocks

of Conditicning TriaTs
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:?éﬁl

5 -

SOURCE . oF s F
Anxiety Level (A) 1 12.65 9.85
- Trials (T) 6 9.17 2.08

AxT 6 1.98 2.08
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- ) ) . ")
o Ané]ysis of Variance for Blood Pressure of-High;and~Lowvv

- Anxiety Levels and Seven Blocks of Conditioning Trials

SOURCE | O bF MS /F

i - /
Anxiety Level (A) - R B E I 2.58
Trials (T) . : 6 2. L
AxT co 6 >




 Ana1ysis of Varigpcé for Blood Pressure of Middle and Low

Anxiety Levels and Seven Blocks of Conditioning Trials

SOURCE ﬁ - DF . Ms E
Anxiety Level (A) . ' 1 ’ 0.05

. . - ) .
Trials (TY) , 6 0.62
AxT o 6 5.21 - 1.62
N - S,

—
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¢

Analysié of .Variance for Blood Pressure of Random and Contingent Groups,

High, Middle-and Low Anxiety Levels and Pfe]iminary.

o and Initial Trials
SOURCE ’ DF MS F
o
) Y " & ’ .
Groups (G) . ’ . 1
'Anxiety Léve} (A) _ ~ 2
' iﬁfinftgg? and Preliminary
» a » 7 | ,
Trials (IPT) | 1
CGexA T 2
G ,\'. T o0 ot . | oo | 1
R} A ~ Y
A x G x 7 2
*ﬁ * Jo R 05 S g
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Ana1y31s of Var1ance for Heart Rates of the Random and Contingent Groups,

“'High, Middle and’ Low Anx1ety Levels and Seven Blocks

&) - of Conditioning Trials
o T

SEEmE SESmAT S LR SIS e T . s T e S T R e S S S BLST A T T R i mm T g ATas T g S
SOURCE - DF " MS : F
. } N . g !
Group (G) ’ | I B 0.15 | 0.41
Anxiety Level (A) 2 . ~0.88 ‘ 2733
Trials (T) 6 0.11 |  5.39%
A x G 2 0.56 1.50
GxT ” 6 0.7, 0.80°
Ax T 12 0.22 1.03
AxGxT ' 12 - 0.13 0.58°

| g N |
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Analysis of Variance for Heart Rate of Middle and High Anxiety

Levels and Seven Blocks of Conditioning Trials

SOURCE - CODF L Ms o

Anxiety -Level (A) ' R ’ 488.01
Trials (T) - 6 - 11.44 s 47>

AxT . EB’[ ' o~ 3 . 1.40
! .
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ANALYSIS OF VARIANCE TABLES FOR RESPIRATION RATE
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Analysis of Variance for Respiration Rate of the Random
~and Contingent Groups, High, Middle and Lw Anxiety Levels

and Seven Blocks of Conditioning Trials

SOURCE DF MS F
Group (6) o Bl 0 0.74
Anxiety Level (A) A 2 ‘ - 0.24 - 0.97
Trials (T) 6 " 0.49 0.1
AxG - 2 | 0,97 0.39
GxT - o 2. o 1.86
ATy ,'. | 12 0.43 - 0.72
AxGxT o 12 0.43 0.71
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