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. pared- the rﬁsults w%th each treatment used separately. While

" there was a significant reduction of distolic blood pressure,
R ' )

LY

ARSTRACT . .

» : BIOFLLDBACK A3 A CLINIEAL TOOL.IN * et
: . . ) THE_CONTROL OF T.SSENTIAL UYPERTENSIQN ’ ST
- o ' Mordechal nlick ) ‘

- !

Beeause™ of theﬁgotential far-reaching;implications of *

I4 - » . o, .. .
learned control of autonomic bodlly'ﬁqnctlons,athe field of.

bivleedback is growing rapidly. -Neyertﬁbléss, the usefulneéé‘

‘of biofecedback in general, and, in particular, its effectiveness

. . T
in the reduction of elevatéd blood pressﬁre hai yet ¢to be demon-

‘strated. Results of studies using»biofeedbaék to lower blood

¢
> . e A v
prossurée are often contradictory. In addition, many qf the
4 - f 4 - a

succesful studies ‘E&dbit methodological preblems ahd/or the .

presence of uncontrolled confounding variablés. Centrelling for -

-

thege difficulties, we attempted to demonstrate whether bioféed- .

back could be a ciinically;useful tool in the, treatment of essen-.
—_ ' 3 4 . / ' - . - ' .

tial hypertension. Despite near optimal conditions of fegdback, .
N ' ‘ — .

reinforcement, amd attentional factorss our-six hypertensives

b
-

" did not shiqw a ,significant reduction in systolic blood pressure

from baseline levels. we then attempted to use self-monitoring

biofeedback in cohbination with relaxatiop training and, com- . .

- v
.

. 4 1 . . . '
it was across sessions regardless of treatment. These results , -

with{fﬁe'faff/that many very differeht treatment
, . L. St - .

are ‘consisten
approaches produNe the saﬁe rqsultﬁ; The possibility that all

these approaches , Pe/simpiy demonﬁtrating habifuation’to;the

v ° S < 8 .

' { e . .
measurement of bl od\p¥essure per se <15 then discussed.
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"+ INTRODUCTION # : . (; .o

'4 ' . . ‘ ‘\ K . .
Until the late 1960's, &t was'assumed that acquiring

,vpluntary control of autonomic bodidy~functions was virt-

2

. ‘ L% '
ually impossible. Thus, Kimble (1961) stated the very.

Qidespreadfﬁelief that “for autonomically mediated behawipur

"

‘the evidence pqintsAunequivocally'to the conclusion that

* such responses can be modified by classical, but not instru-

L : . . a - “
mental, ~traininﬂ maethods." In spite o%'this, people have

,"'

fj lorng bcen fasc:nated with Péggrte that Indlan yogis could
- voluntavlly éiow their heartbeat, lncrease their body

o temperature, or survive w1th very llttle oxygen. It is thus

not surprising that when Neil Miller and hlS associates began‘

o
e to report gucces es in 1nstrumed¢ally tralnlng autonomlc “

-

‘reaponses in curarlzed rats (Mlller 8 Bycara, 1967; MlllGP 8

Carmona, 1367 ‘Miller & Banauz121, 1968 ahd Miller 1969), . -
w4 dr ¥ . y
interest and enthusiasm were hlgh and very rapldly the fleld '

14
e ‘ .

of biofeedbackrand self-regulation came into being. o

. 3

One of the Erojected applicafions‘qf_biofeedpack is in
the treatment of -essential hypértensi?h, Ihi; dirsease 1is
- . estimated to effect between 25% and 36% 6f the U.S. popula-
© tion (Nationql\Centen.for Healfhtsiatitics,lgﬁﬁé, 1964b ,1966 3

- L)
Stamler, stmler, Riedlinger, lgera € Roberts, 1976; Sheps

a4

¢ Kirkpatrick, 1975) and it is as iated with increased risk

- of coronary aﬁtery‘disease and «cerebrovascular accidents
— T ‘ r o
B S N .

- . d - ’
: n . ) .
- ‘ - ~ {

N .
£ . 7 - —_
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United states today (United States Depar‘tment(o.f Health,

B K
.neither experimental group was significantly dif ferent from

N .

(kansiel s Doawber

-
-
~

Feo ., l{f‘}&skiﬁ'g‘ & Stolm{e}s,,lSGl'; Kannel,»

bchwartz & Macnamara, 1969) the major cause of dedth-in the

»

v o -
1967 . 5217 regulation of Llood pressure and, in particular,
the 1bility to voluntarily lower blood pressure ley;%}‘s would,

-

-

v

th:“:‘e’f/;m, constitute a-major breakthrough with very far
reaching benefits to hypertensive patients.

Han'@‘st‘udieé investigating the effectiveness of biofeed-

back in lowering blood pressure have been reported (e.g., see

~gilancha‘r'd & Younrm, 197u . S‘chwaftz, 1973y and Schwartz ¢

";:h«xpix*o", 1973). iiowever many of theese experiments have used.

normal subjecis. Typically in thése r‘eport.s, half theé subjects '

4

were reinforced far lowering their b lood pressure and the

{ . : . .
other half were reinforced for incrgasing their blood pressure

~

(Shapiro, Tursky, Gershon & Stern, 1969; Shapiro{ Tursky & -,
Schwartz, 1970a: Shapiro,.@‘skye Schwartz, 1970b; Schwartz,
Ghapiro & Tursky, 1971; Shapirb, Schwartz § Tursky, 1972). A

common methodological flaw in thesé&l studie} is that they

-

usually reported only a siaﬂ,nificant difference between the

inforced to decrease blood pressure. liowever, when a random

b -«

retnforcement control group was added (Shapiro et al, 1Q702)

L4 ~
L4

> .

the control group. Furthermore', the ‘magnitude of change in

a ’

- .

s

sroup reinforced to increase blood pressufe ard the group re-

A

-

o e v W

e = e
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“even thgugh Benson et al.

3
Elder et al.

‘ small - typlca}

.the entire group being 16.5mmHg.

blood pressur‘e dlSplaX d by both e,cperlmental groups ‘was

/

ly SmmHg or lesa.

)

v
d!

Some studles Have used a cllnle%l populatlon diagnosed

as essential hyper‘ten81ves. ‘Although Schwartz jand Shapiro
. . ’ FZ [ ‘

(1973) 'and Miller (1375), using hypertensives, both failed

td get reductions in diastolic: blodd pressure; in another
study don‘e by Benson, 3hapiro, Tu~r*sky and Schwartlz\ (1971),
five out of‘ seven subjects showed.signif'icant decreases in
theiv systolic blood pressure, with'the avérage decrease for :

Elder, 'Ruis, Deabler and

Dillenkoffer (1973) were successful in 'lowering tfhé diastolic

[T T

blood phéésure of their six subjects receiving feedback ahd

PR

relnfor‘cement by an average of approx1mate1y 20%. However,

Thus ,

»

both these experiments exhibit methodologlcal flaws.

.

(197)) continued to record blood

B AN

Y

pPessure changes in up to five separate baseline sessipns

LI

@

(representlng 7500 blood pressure determinations), the

(1973) study uses only 20 readlngs taken over a

RN o anon < sl

4o mlnute pgmod as their baseline. Furthermore, though

Sackett, Haynes and Gibsgn (1975) estimated that among hyper-

' tensive patients non-compliance (i.e. not taking prescribed

médication) r;lay be over 50%, néither of the above studies

controls for the igsue of ‘compliance 'si'nce’no.moni'toriggl'of
medication - either before or duz“ing the study -~ was .reported.. ‘o

E)




It'is entirely possible, theréfbre, {hat subjectscassumed
to be taklng medlcatLUn may not in "fact have been 601ng s0 -

prior to the experlment but began to do so after enterlng

the study. ©Not controlling for the issue of compliance,

' . o -~ - L}
therefore, confounds the results and makes‘themfuninter— ;-
"“” . . \ . I . . :
pretable .- y
¥ s . ‘ ‘ i‘
' In summary, many studies. attempting t% lawer bléga/ ot
- - . . , * ) « . . . _’ 4
ot ~ - . pressure via biofeedback have used normal subjects and, }
n ' ¢ ‘ . : \ .
reported minimal or no changes. Some studies using a, . . 4.
. ‘, »
) ‘clinical population of essential thgptensives also report : g

// , .
., i no reductions.” Others reﬁbrt success 1in lowering high blood
pressure but either use 1nadequate b&seIines or fail to

control for the p0551b111ty of 1ncreased compllance with

‘o

- drug therapy ‘during the course of the study. The present
E : v :
|

the51s therefore attempted to determine whether u51ng a

\d

%
mean1ngfu1 basellne and e11m1nat1ng the questlon of compllance,

[d]

. . ‘ ' biofeedback would produce cllnlcally useful results in the

" treatment of éssential hyperten31vesn " - . ,

. .
' .ot - [ .

v B o -

RIS
3
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W - . . . - EXPERIMENT 1 . « ‘
‘- L4 . * + . 3 - N A
. - 4 - ' ' ’ '
N . . s A o . - : . N .. D

L wee

S TN T e ) . h ‘
- .The first experiment addressed the question-of -
~ L 3 '

v .,

i" o ,/Whetheﬂ blofeedback can be viable techhique‘in the
~ - . treatment of essential H@perggn51on It thus éttemé%ed-ui :
- : ‘ , to determlne whether- blofeedback can produce medlcally
*\i ih f {not just statistacally) 51gn1flcaqﬁ pgdugﬁloéé in the
; ) ~Bloqd pﬁeséhre Eeyels‘of:esséntial hypertensives,.redubt—

- 1ions suff&gient to bring the blgod pressure to within or

close to normal rarge. ¥The ﬁresent study wds a}so!deéigned .
v . v . e 3

. , “to determine whether reductions in blood pressure are poss-
. - ible using equipment. that'could be readiPy available ~¥o. fhe

éverggewc;inidian, and whether the effects will be ddrablé

, 4 v . SN
~ ~ enough tg last dver a period of time. : K , ST
) . . — v '

i \ . ‘: - M
. < '\““’ Lo -\(. ' ) ' ) . e ) /J
D " . METHOD ‘ . _
. “ -+ 7. SUBJECTS
’ -“:' * .
’ Subjects weyge, solicited via neyspaper advertisements

y 2 ! ’\ . -

.and notices on local university bulletin bbards (see

a
g wbemin s

v

. ' _ _" '- Appendix A)., All Yespondents fil}éa out a detailed quest~-
Jﬂz .

£

N ionnaire (see' Appendix B) and were screened by a partici-

}
. - ‘pating, medical doctor to ascertain a) that the subjget was . }_
' i

a

g .
LI “ an essential hypertensive and not suffering from some othep

. a . 3
» . . T . “

L _ disorder of which elevated blood preisure is a*®ympton; b) '
“ > A . !
¥ X [] - " »* ]:’E 'S . . . . - ' - }




-+.+". that the subject was rot taking any gedicatiqﬁ for his .
hypertension or arty other' medication such as tranquilizers,

bir{th control pillg, etc. that effect blood preséure level

' (this will rule out the question of compliance raifed by >
3 ’ P Stogg and DeLeo, 1976, in mte}'pretin% resuits)k and ¢ ' . )
' ' .that the subjef:t would not be changing his lifestyle in any "
. - '_ way that might effeet his blood pressure (e.g. dlet:mg, ' ’
) lncreased\exerc}se, _ete.) for the duration of the-study. L
. ¥edical screening included 111:"i.narmalysis, intravenous py:lc— ) C o~
gr‘ans and pex*lpher'al vein renins. , In addition, all subjects '
accepted for the study‘ were required to leave a deposit of '
'1620.00 which wouldsbe forfeited if the subject failed to ’
camplete the s’cudy.' B N i
C Six subjects who met the above criteria and.who were
« 0 S able and Jwilling to meet the study schedule were chosen. 6 -
'Ihe subj,éc‘ts were five men and one waman with a mean age of
.. 39.5 years (standJar‘d deviation=6.7) who had all'been A

dia,g;SQsed as essential hypertensives BY their family physi-
c?an. ‘this diagnosis was verified in each case b;/ the con-

. sult:mg phy51c1an <through the medical screem.ng des

.

—- abdve. Blood pr*e/%sure readlngs were taken during the Y

\ lnfake mtervlews and ranged from 138/90 to 160/102.

_ . ALl sub]eqﬁa came to the psychology labora'toples of
. Concordia Unlverslty three times a week ¥ six ‘weeks. Bach
s R
. . ,
. « 7 “,.
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v =11=-

' e . . ‘

subject was assig;:xerdﬁa‘ fixed hour of the day and all
- his sessions took place at that-hour to avbid the blood

ha ' pressure changes that are associated’with ‘different times 4
’ 4 ' »

- ‘ of the day. Since the major purpose of this study was to
o ~ deter‘.mlné the clinical viability of én optimal. ‘biofegdback ' , -
’ ) ‘ ;)ackage , ’we were not concerned with possible mediational , . t
. . .effe:cts, whethe}J these be muscular, central or ‘cégnitive.
. ! Furthenmre, all elements associated with blofeedback were

J.n_c\l\!ed in the tralnlng sessions with an at'te_mpt to optl-

- mize the contribution of eachs Thus the treatment package

at

!
«
R

. . -4
. included a) visual feedback of "systolic blood pressure, b)

VA , verbal an“c'i monetary reinforcement and c) maximum placebo .

@

Y oa e Wt WML

factors including the constant presence of two expem.menter's

- and the use of,_.'imposi_ng _equipment.

-
DN

-

Pl

\ 4 ) o { ' ‘ ‘ - ’ ) a - ,
( ' . - _ N » d‘ . : "I‘ ! . )
. _ . EQUIPMEN a
Equlpnent used in the study was compmsed of 1) Borin--
* 8P sphygrmlanometer and pulse rate measure ('10A Electrorucs
' and Optical Company, .Ltd., Tokyo, Japan), 2) Feedback therm—

ometer BIT 302 (Biofeedback Tec}mélogy, Garden Grove,

~,

1

- . ’. , California), and 3) Feedback myograph BFT 401 (Biofeedback ' : g
‘ ‘." @ . Technology, Garden émve, Califomia): Tk;e sphygmomanome ter B T, *3 -
- ‘ is capable of taking blood pressurg and pulse rate measure- ' ’

-.ments once everZ\ZS to 40 secdnds 'd ding on the bleed-off '

{\ . PR S ?
v em A AR g Y e A pn aie ek A .




"~ Schwartz -(1972),

a

speed used énd,xhe pulse rate of-thé subject. While this
+ +.i's far- less than the number of determinations oﬁtainable

, _ C . i :
with the feedback system desc¢ribed by .Tursky, Shapiro and. -

%hat system'is relatively complex and
requ1res hlghly Skilled personnel to maintain its operatlon
and it 1s*thus Beyond the scope of the averasf cllnlclan.
How§ver; follow1ng tpe finding by Brenner, K;elnman anq
Goesling (1969) that the degree o{ cardiavascular control

,is a direct function of the dmount of augmented sensory 5

~
¢

féedbaqk provided during training, we attempted to maximize

. . P

the amount of bloodsbressure information fed back to the

subjects within the constralnts of the flonitoring system
*

used. The temperature and EMG measuréments, while not

~

gefmaine to the preseht study, were included to maximize

equipment:placebo gffebt. ' i Yo
: ' N »
. & f —
~ w -t
" PROCEDURE . - .
LA A )
. During eaeh sessidn, the subject was _seated in a semi-

. L »
L . - "
reclining positién and the blood pressure cuff, thermistorsy -
, P .
and EMG electrodes were attached., Two éxpeiimenters,wéieﬂjﬂ
LY
ih the Room at all times --one to measure blood pressure’

.

and (durlng tralnlng sessxons) PPO]ect its value on ‘a screen
appropr;atg, provide’ relnforcement“
- -

experimenter recorqéd temperature‘and EMG level ,at the time

and, where{, The other

b

. . Y

1 "
. .

R ) o - . o

[

.
P N
v

PPy N
a

.
"
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]

~ "Xof "€ach systolic'blood pressure determinatidn.~ The subject
. f -a A

then sat quietly for 10 minutes to allow blood pressure ‘to °
. stabilize. 'For the next 40 minutes, blood pressure measure-

hents,were taken approximately every 40 seconds. For the

— 2 I

4

- ; ‘ first three sessions, no .feedback Kis given to the subject,
and these readings were taken as thé subjects' baseline ‘ y

' . measure. During the next 15 gggsions, after eacb determination
. s . p }
; " of systolic blood pressure, the dctual numerical value was “

e projected on a screen directly in front of the subject. The

actual.blood pressure readings were used rather than the
1) . '

~ ﬂ e ~ N .
bipdry feedback often used in such studies (e.g. Benson et al., 3

ST e ‘' 1971; Shapiro et al., 1969;.Shapiro et al., 1970a; Shapiro -et
. ' N * .
. T ﬁ} al., 1970b) since direct feedback was shown to be superjor by.

;o ~ Blanchard, Young, Haynes and Kallm%n (19714)‘.*u
Before beginning the lgﬁ%réihing sessions, each‘subject

<

B o was 'informed that his actual systolié blood pressure level

would be displayed on’ the sc“en in front of him after each

TE"

PUgppr Ty
i

, 8 ’ . -Vqétevminatidnz that monetary reward would be provided for

~reductions in bloed pressure level and that each amount earned

o~ “would be displayed on the sc¢reen. He was also told that ﬁev %

\

» * _ ‘ . .
was to try to lower- the number on the screen - i.e. his

systolic blood pressure - in any way that-he-could.
4 . c (~' : N - °
' Reinforcement was givern as follows: the mean of each 10 oy

N e ~ f

- >
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- Rlood pressure readings was used a§s the ‘base for rein-
force@ent during the following 10 readings*(th?s modified
. sheping progedure wae'useq sinea Miller, 1969, obtained
?ehanges of 20%-with ;haping as compared to 5% without).
for each reading which was lower than the last base\by
- oﬁe mmﬂg) fhe experimen%er said '"good" immediately after
displaying the numericel value oﬁ the screen and, in addition,
N displayed "5¢" on the screen to indicate that this amoeny,
: - . was earned by the Peduction.}h blood pressure. For each -
reading which ‘was lower by two or three mmHg, the experi-
mentér sald "very good" and dlsplayed "10¢" on the screen.':
. u ' ¥f. the readlng was. 1owé¥ by four mmHg or more, the experl-

-

- . * menter said "excellent" and dlsplayed "15¢" .on the’ screen. ‘\

. 0 " RESULTS T S
Means of systolic blood pressure per session Qere cal~

culated fef’each subject (for actual scores, see Appendix C)

3

oo .and a repeated measures&analy51s of variance was performed
yleldlng a highly 51gn1flcant between sessions efﬁget’ (see,
Table 1). To determine where the 51gn1f1gance lay, a Scheffe
\ . -test was performed showxng a 51gn1f1cant difference between'
f ‘.the first three ae% the %est three treatment sessions (F=

o 1141.33 critical.value, .05,.= 1047.09; p<.05). However |
1 I 4 . N
i * r . [ o . @

|

»

J

s
i
;
i
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TABLE ‘1. e e .

, - .. SOURCE TABLE - REPEATED MEASURES >
, ANOVA, SESSIONS BY SUBJECTS . . . -
B ) , , . . \? ot . 5
——— A . - - - - - - : i
‘SOURCE SUM OF BQUARES | D.F.,{ MEAN SQUARE| F
TOTAL 9{27.'02 N |17 b
. 2 4 t
~ROW (BETWEEN ‘ 5) :
SUBJECTS), 537192 \ 1114.38 i
COLUMN (BETWEEN : A ’ ax |3
, SESSTONS) 1588.68 N 93.45 .095
. . = %
R X C (ERROR) " 2566.42 85 30.19 2
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* 7 there was no significant difference between the three base- -
line sessions and the 15 treatment.éesgions (F=.90). While S
- . : t » - ’ . :
) . . . N
individual differences between gpé means of the three base- ° i
. line séssions and the means of the last three treatment . %
P . . N ! . . -
’ ,sessions ranged from -16.8mmHg to +5.ummilg-with an average . %
’ . R ' . ~"’f
' change of -L.9mmHg (see Table 2), the difference here too u
- . ) ; . . o l . ’;
. was not’'statistically significant (F=213.7)._ ¥
v F . N » ! ) ° '3
T Since ‘there was no significant change in systolic blood %
R pressure from baseline level, the projected follow-up was - i
« . B N ’
. | ' ‘ %
not carried put. ) - ;
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- * TABLE 2 .
° DIFFERENCE BETWELN.THE MEANS OF THE THREE 2
BASELINC SESSIONS AND  THE MEANS OR THE LAST Spuay
' THRLL TREATMENT SESSIONS . )
- - r i N -~
SUBJLCT XBL CRT, TREATMENT MINUS .
. S 1,253 1314515 BASELINE
3 i 141.1 | 124.3 ~16.8
‘ \J ‘ 2 '1:38.8 1412 2.4 0 T
e 3 148.6 143.4 - 5.2
4 136.4 126 .6 - 9.8 N
‘5 139.0 133.7 - 5.3 o
6 126.6 132.1 : ¥ 5.4
- MEAN FOR | ° ‘ B
R ALL 6 Se. | 138.u 133.5 . 4.9
& S |
— , l ’
* ‘ 1 .
. -: v s_’
N . . .
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. . DISCUSSION

P ) -
The ‘sraph of mean systollc blood presoure for all

.

(see Flgure,l) showed a marked increase in

X -~ o (SN

er

-p

51X subjects

r

SJStOllC blood pre ssure during treatmentw session one 4&s

Compared to ‘the’ threefbaseline sessiois, The curve then

a

gradually declines until the last three sessions reach a

mean- level of W. 9mme lower than the mean of the three'
o ' ‘ v
Baseline sefs%gns.iidﬁlle this .decrease 1s not 51gn1flcant. : oo

the dacreage from the first thrce to the last three tralnﬂpg

sessions 1s.

.

over, treatment sessions (from the first. three to the. 1a;t .o

Thus, if we were to.look at just the decline

A

‘ .
three), we would see a highly 51gn1f%cant change with a
1

mean: decrpase of 11 3mmHg ! . Obv1ouslv this’ decllne does

.

not show a decrecase in systolic blood pressure as a result

of bibfeedback, since the thrce baseline sessions and the

last three treatment sessions are ‘not significantly diff-

.

ernet from one #another. ‘/hat it does'show is the importance.

of examining change in p%}ation to an adequate baseline,

The humping effect that we obtained at the beginning-of ) .
r

sirmilar to-.the effect reported by Paskewitz

14

As Orne (pers—

B

puttlng some -

reatment is

and Orne (1973) in aipha'teedback training.

onal correspondence - Appendix D) points out,
p :

one in 4 learning situation tends to raise,

-

in the initial

M - L
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: p aae, the physmlogmal parameters measured. 'Ihe'subjecj: i : %
[ '.‘ . ;;i
. then. subsequently "learng" to volitionally reduce that *’ 3
” I . o
' parameter until it reaches the 1evel of thé"omgmal base- ! A
. S
 line. Dr‘ne (Appendlx D) further suggests that’"t‘s type a L
, » | o 3
) ' of effect is’ ~mr§ clearly ev1dent whén the learning 51tua‘clon .
P ¢ . \
L . —
. o is .one which tenés tQ cause a change in the parameter beJ.ng .
s o o ! F
v J_nvestlgated.". It is. likely, then, that the feedback and - - /4
v . ‘I . LY > ?
N o . dcmnds introduced in the first ‘greatment sessions were the o §
- " cau¥e of the initial hump.’ /7’ i o g
:‘ ML) - / ! ‘-' : ~§
- T Overall, in spite of close to optn_mal conditions of - _ ‘ A
L] - .
) '[ ‘;
/ feedback mlnforcermnt and equlpment placebo we failed to N ‘f
» o N i
. g show any significant decllne in averagé Systolic blood Y - <
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. ¢ pressure. ). . ) )
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- reported:in Onesti, Fernandes § Kim, 1976) and Benson €

" EXPERIMENT 2 h
Lo . ‘ % L T
\ C

.
&

-
.

' % ., . . . .
Given:i%gﬁlack of results with biofeéedback alone,
it was deci to run a second Study USing a different

type of biofeedback andsTo compaXe the results with a ”

in the ¥irst experiment ®it was deciqed to use a different
Y . : T . -

}ypé of paradigm - one Which would not involve.differences °

ment recording séssions.,

". between paseline and trea

Patel (1973) obtained re

16 out of 20 hypertensives fising a combination of yoga
. 2 ’
and biofeedback. She assumed that the result%,were due

- , .
essentially to the biofeedback alone, the yoga simply X -

making the féedback more effective by allowing the subject

to cpncéntrate more carefully on his blood pressure changes.;

&
It has, however, been .demonstrated that relaxation training

-

alone'can lead to substantial decreases in blood pressure

(Benson, Marzetta & Rosner, M74; Benson, Rosner, Marzetta
. . R ; i P

» . . . ‘ !
* & Klenchuk, 1974%; Blackwell, Henenson, Bloomfield & Mogenheim,

1975;‘Broay,»Luborsky £ Kron, 1974, Jacobson, 1839; Paﬁl, .
1969; Tasto & Shoemaker, 1973). Benson (unpublished data,

Greenwood (1976) in fact have indicated that even where
. $ .

g, %
'

B

2N

D AT A

Sl asbenh v s .



1

.using (?th relaxation tralnlng and direct blood pressure con-

. - ~21- '

biofeedback seemed ® be successful, thé key factor was

-~ *

probably relaxation afid not biofeedback. We decided,

.

’ ° N . A . ' :
therefore, to use re)axation to compare with biofeedback.
Gutman and Benson ( 1971) demanstrated that the pattern

of responses in labile hypertension reflects a repeatedly
. 8

) <a
activated "figﬁ? or flight" reaction ;elatéd to stressful s 3(
'énvironmentél eveh%;.\ This pre%aration for éomatic action” . 2&
is similar to anticintipn.of activg.§Xercise (Obrist, Webb, ) Z
¢ Sutterer, 1970) which involves incfeésed'muécle tension in '
prepargzion,ﬁér'aggression or withdrawal. Schwartz and ‘ i
Shapiro (1973), therefore, suggest that it would seem frugy“}. i

ful to expldre techniques attempting to reduce syﬁpathetic

Ll aTitat

L. N . My
activity in aggressive anxiety situations by teaching patients

to relax somatically. ’ This notidn is further supported By
Datey, Deshmuck,—Davli ¢ Vineker (1969) who demonstfated that “
yogicd-exercises, which were desié:éd to prodgce Eomplete
mental and physical relaxation, significéntly reduced Q;gpd‘
pressure in hypertensive patién¥s: Schwartz and Shapiro
(1973) fgrtheb ﬁuggest that a combined treatéent approach
trol .t chnlques 61 e. blofeedback) may be better than either
one alone- in that the biofeedback directs onels attention to

-’

the abberant system and possibly increasés one's awareness .

. . N . i
wabed '+ g s hos e L ot L - -
. . N
! .

' . L3
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o 5 hnd‘céntrol of it.'fupihermore:_sbhwértz and °hapiro
j?' f' . (1973) suggest that btzfeedback might Qs.used as a monltor
| L .; ) | —1 é= not to be direc 'controlled but rather- as an. H T
- N : .
. ~ . R '+ indicant" of.sucqesg/i:%Zther areag; Thus, by meanS'afjthe . 'é
%“j-: ~ﬁ§ _ ’ fqedbackg‘espégzgliy if made avai&ah;e iﬁ-the patieﬁrfs - ) %
‘ ' {

normal environment, the patient may learn to recognize what

kind oﬁ‘thogghwg, feelings, situatfions &nd actions lead to .
increased blood' pressuré-as well as how successful he is in

’ . D . ’ .
- - changing his lifestyle and/or envirenment in order to reduce’

,‘ the blqu‘gressure. hoemaker and Tasto (}975) maké essen-
- \ \ .

-tially the same sugge ‘tion., I"Another area of lnvestlgatlon

4 DN
which ig pertlnent to enylronmekt%} factors 1nvolvesrtest1ng \\‘
u A ’ -

~

*“;//khc extent to which the subJect can control - hlS env%ponment

'»iﬂ“order to lower his blood pressure.. The patlent mdx galn ,
. ( . ’ -
1ncrea01ng control over env1ronmenta1 factors which precdipi- ,i'

‘. -
’ -

tate, his blood preSsure, or the\patlent may, in some

14

way, adjust .to the environm\htal factops" (page UO) N

*
»
. s . . v

- Zh summary , relaxatlon alone’' s . been shown to be effec-,

4

tive in reduc1ng blood pressugﬁﬁ and it has beéen suggested

i+

that‘a“cpmﬁﬁnatﬁon of relaxation and bidfeedback, especially

va,

T

@ f-monitoped bioféedback, may be more éffective than either

v DR L

“alone’; /Mt is possible, of course, that @he"g@ofgedbact/yroce_
. LY . f B B . .
'dure.USed.ip this study may more properly be coensidered self--

monigpring.) The second part of this thesis, g?e@efore; attemptec;

-

¢ . t
" to show, whe'ther a combination of ‘biofeedback in™\the patient's

t
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\ N .
- o . P : .
normal environmént and training in progrnessive muscle

‘

~ relaxation ‘is, effective. in reducing the blood pressure
\\\\%evels offessengéal hypertensives and whether it is more

;_ﬁffectiveéghan either biofeédback or relaxation alone.

.
e T , . B .
. - .
. v, . . - .
. . - ) ~
Al - > .
. .

= . © METHOD

-

\' - ' . : .
¥ e N L o s . .
- Subjects were again solicited via n

spaper advér—

b . . &
I . tisements and notices on local universify bulletin boards.

AllNthe respondents filled out a detailegdymedical history'

‘ was .an essential hypertensive and not suffering from some
. ’ .

other disorder of ‘which higﬁ blood pressure is a sympton;

' b) that thé subjgcé was:not taging any medication for his

'hyéertension.or'any;9ther?;ediéa§ion'such as tranquilizers,'

irth‘coﬁtro} pills, etc. that effects blood presSureilevélx

(again tg'rule out the q;estiop of compliance raised by .
Stone'andvDeLeo, 1970, in interpreting results);.and c)

? that the subject would not be changing his 1ifestyie in any,
wdy;that migﬁt effect his blood pressure (e.g. dieting,
fiﬁbreasgd exeréise, etc.) for the durat%on oflthe study.“In.
addition. all subjeétg accepted for the study were’reqﬁirqd

questionnaire (Appendix D) to ascertain a) that the subject -

W

v W o e s

ke & s DA
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» e
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to leave a depdsit of.fifty @ollars which would be for-
-, . . £t . . }L
feited if the subject failed to complete the study.

-
-
[} V. . . 4 . 3 M ’ ( “'
P . ) .

*

2

. SUBJECTS."

. e t -
. “ -

The sixteen subjects who ‘met the*p?iteria for admis- - ,.
sion to the study consisted of eigﬂt men and &ight women
with a mean age of 42.5 years (standard devidtion = 11.0)

1 LY

ého had all been.diégnqsed[as qsse;%ial,hypertensives by

“their family physician or by the consultin ‘physiciénu Since

Schwartz and Shapiro (1973) 'suggest that ﬁt.mighf be diffi;

cult to lower blood pressufé—in people.with chronic hyperten~
. sion, we attempted to use subjects who had not previously
' i } S . N

been or who had just fecequy been,diagnosed as hypertensive. .

3

The average lqngtha
-~ )

‘'diagnosis of hypertehsion was 2.8 yeéars - (standard dévfatipn 2
3.1) | Co 7 S

. , ) * N ~q -
A1l subjects came to the gsychology laboratories of

Concordia University once a week for seven weeks. Each

subjéét was assigﬁed a fixed hour of the day, .and with few -
exceptiops, all his sessions ;ook place on the same day of

) the wee}c at ’thé same time of day.to avoid the blood pre‘sgure
changes that gre associated with different times of the day.

‘The subjects were assigned in random order to 6ne of three

v l

of . time for:all subjects since the 6rigiﬁal

.

-~

—
.

'
. .
M 1Y, e /?, ey
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C

groupé: 1) combinatiopn feedback - relaxation, :2) feedback

‘'was attaéhed.

“times-a day - morning, early‘dfternoon andieven!ng.

. the fourth session, subjects were taught a brief ritualized

’ T

- . *

-alone, and 3) relaxation alone. . -~ A
. \‘ - I ' ' .
s . PROCEDURE )

"

During each recording session, the subjgct was seated .
» PR ]

*in a semi-reclining pogition and.the blood pressure cuff -,
o . v

'The subject then sat qdietiy for 10 minutea’

to”allow blood pressure. to stablllze For the next 25 “

mlnutes, blood pressure. readings were taken at approx1mately

Ia3

40 second 1ntervals for a total of B&Qbeadlngs per session.
The first three ses51ons served as baseline se331ons.

-

Following the third session, subjgcts_in the combination -
feedback - relaxation group were given an audio tape cass-
ette containiﬁg'instruc%ibns for progfessive muscle relaXv

ation and a sphygmomanometer adapted for self—measurement

&

'They were 1nstructed to listen to and follow the 1nstruct10ns

on the relaxation tape once a day, keeplné ‘a record of the
time of‘day the exefci%eé were done. They were also 1hstructed

Ty

to measure and keep a record of theipr blood pressure threes

£
.

Tollowing

-
S

v -

relaxation procedure and instructed to-use the procedure when-

’ J ' "\%— l » | ' 2

o
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o . T
. y & .

ever experiencing stress (ln addltlon to tpe full relax—" -

P

atlon exercises once daily).™ Sub]ebts in the feedback alone

group were %ﬁven a sphygmomanometer and 1dent1ca1

1nstruc—

& tions regardlng 1ts use, but were not glven the -relaxation o

\

. -
.

tape nor the rltuallzed reh&xatlon instructions. The relax-

? . . ‘ P o~

atlon alone group was given the relaxatlon tape and the ritu-

alized relaxa ion instructions, but‘not the sphygmomanometer ..

. . ‘ —
* B N . 3

" EQUIPMENT .~ .. N

‘ ~Thé equipment consisted of 1) for measuring blood pre- 2

vt r

ssure in the laboratory, Bonn SP sphygmomanometer and pulse

rate measure (TOA Electronlcs and- Optlcal Company, Ltd.,

e
v,

Tokyo, Japan)’ 2) for blood pressure measuvements taken by

sub#ects at home or work - Do-It- Yourself Stethescope Aner01d‘:9

Bl@od'Pressure‘UniX'#1010 (Hartz Standard Health Care,Supply

y ) @nadal,

,

Cassette (Behavior Media, Montreal,

Company, Montreal and 3) Relaxation Exercises =

Canada) . \

Y U
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_of variance'with repéated

. treatmént sessions (F=200.8;

v
D .
” 3

-7, .

RESULTS ‘ )
' Despite fanddm’assignment, group baseline means ..

3
-

differed from one ‘another (for dqtua% fean scores of each

subject far eéch session, see Appendix F). Since .we were

\

~interested in change relative to paseline, all scores wene
“ . : - k -
converted into‘percent of mean baseline. (Table 3 lists

. ‘ A ' -
percent of mean baseline as well as actual mean scores- for

.

each of the three experimental groups.) ‘A -two way ana%ysis

measures on one  factor was per-

~formed and yielded a éignificdnt between sessions effect.
for qiastoiié,blood pressure. A Scheffe test showed avsig-

nificant difference between mean baseline ‘and the four

s

critical value, .05,=

)

181.63

«

‘value ,

cfiti;al .01,=-264.2; P< ..05), between mean baseline

-

.and last twe treatment sessions (F=296.5; P< .0l), but -t

.

not between mean baseline and first two. training sessions
; R . a

' .

(F=74.9; P >.05), nor between the first two and last two

. trdining sessions (F=110.0; P< .05). There ‘was no signi-

4 .
. " ficant’ interaction effect nor significant difference between

-

- -1 s ‘ -
groups on eithef systolic or diastolic blood pressure nor
CUus T T 3

was there a significant between sessions effect for systolic

-

‘blood bfessqre (see Tables 4 and 5).
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. TABLE 3 co
. ) MEAN SYSTOLIC AND DIASTOLIC BLOOD - A .
J , © - PRESSURE READINGS FOR EACH GROUP - [ L
_ : AS RAW SCORES AND AS % OF BASELINE “ | .
, . . : .
. N " HJ\\ . v -
~ MEAN TREATMENT- .| TREATHMENT TREATHENT TREATMENT
ACROSS ! , 2 . ‘B .
BASELINE m =
] ‘ BIOFEEDBACK GROUP = : .
ALL 5 Ss (R) 118045 g5 5 | 138.6,9, g 138 “Tigy.0 |13%:6,59 5 | 136.9,9; 4
|AS"% OF BASELINE : 98-5/99.1 mw.Q\Hoo.w 95.8,496.7- ¥/97.5
| s C RELAXATION GROUP , :
ALL 6 Ss (X) 148.1 ggeg | 14322, 9, 5 | 1¥H.M o0 QMM 00 o pc; w\wp 3 .
AS$ OF -BASELINE | . 96.7, Wm g | 97-5,98.1- % 9q. 3 mggw\mw.m .
’ : a . . . *
o . . BIOFEEDBACK PLUS RELAXATION GROUP . "
ALL 5 mm.ﬁx.v 147.7 1gg | 143.1 g3 4 ‘141, o\mw 141.%/99. 8 145, C\mw 8
\.V.m.w OF BASELINE 96.9 g¢ 5 95 m«wm,.: 35.7 gy 98. N\mm o
-. ~ N : . ‘ ) . .
- ' =y » ! , b
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TABLE U4 . 3
_ SOURCE TABLE FOR SYSTOLIC BLOOD . . oL
- . PRESSURE - TWO WAY ANOVA" WITH ' :
.REPEATED MEASURES ON ONE FACTOR :
‘ ‘
— | SOURCE . SUM OF SQUARES| D.F.] MEAN SQUARES| F %
N : - o ,g
— T ; !
. | TOTAL . 1853.7 79 4
2 " BLTWEEN SUBJECTS 9uL.3 . 15 , H
i * » ! g
CONDITIONS 21.8 2 10.9 15 | 3
¢ ERROR B. T 922.5 .13 "71.0 :
WITHIN SUBJECTS-' | .. 908.u B4 ~ ,
. TRIALS 118.2 4 29.6 2.1 |:
. TR. X COND. 43.2 . 8 6.4 .38
'ERROR W. 748.7 52 A4,y )
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TABLE 5

o
«

' SOURGE TABLE FOR DIASTOLIC BLOOD |

'PRESSURE - TWO WAY ANOVA WITH

"+ REPFEATED MEASURES ON ONE FACTOR

L1

Y

.

. .
v 1e e P M e
e

SOURCE ; SUM OF SQUARES | D.F. | MEAN SQUARES|' F
- . ~ i ; ‘
IrOTAL 2126.3 79 | , a
. BETWEEN SUBJECTS .800.5 15", R
'CONDITIONS 116.5 L2 58.3 1.11
ERROR B. 684.0 13 ° ., 52.6 ; ;
WITHIN SUBJECTS - 1325.8 . ' 6y o g
TRIALS- 327.2 " 81.8 4,604 4
TR. X COND. . 75.6 8’ 9.5 "i531 14
~ - .7 4
ERROR W, 923.0 52 17.8 . 1
- ; N ) D ;
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, o & 7
» //_/‘/ N 4
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That the three groups. did not dlff‘ér' signific ntly

from. one ano‘cher‘ is graphically illustrated: by Figures

"2 and 3. Even on diastol;ic blood pressu_r‘e where- changes

did-occur,.1t took pl'ace from baseline to treatment, .

-~

irrespgftive’ of experimental condition. ‘Thus, the effects

The lack of results usmg blofeedback is. actually

not sdrprising. One is havd presSed to suggest that the’

H

! -~
few biafeedback studles that haveLY‘eport.ed successes in

reducing blood pfessure have, in fact, ﬁ.demons‘tr"a‘ted that

the reductions were due to the bibfeedback! For even if

we ignore the conf»c')‘qnding’ elemerits px"ese;lt in almost all

2]

these studies (medication, compliance, inadequate baselines

we are still left with the over‘all impression which the

present study supports: which technlque is ‘'used matters

little, .if at all. Thug, ,wnlflcant I‘edUCthl]a in blood

3

pressure levels have been reported vlng not 'only blofe‘edback

cand relaxation but also drug placebo (Srenfell, Brigggl'a R

"atc.; c.p. Benson et al.;1971; Elder et 3gl.; 1973;Schwartz

‘et al., 1971; Shapiro et al.; 1970b; Shapiro et al., 1969),

-

e e v oiree e v B i it

N

-
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* period of time may, in reality, -simply bé demonstrating

- and Benson (1974) report the, case of a patient who, ‘after

.-again at 110mmHg when he returned to his physician for a -

'by his p@ysician, he would have -recorded lowered blood'; o

-Pickering, 1966). In effect, regardless of the procedure§.

‘a process of habituation to the iaboratory“sifuation or

. pressure readings in the doctor's off;ce as well! The

t
P LI -

ﬁbllanq, 19b3), hospitalization (Krifchér, Moustas &

Shapiré, 1965; Moustas .et al., lQ?BP: in;fruétion‘alone;
(Redmond et al., 1978 Shapifo?&t al.f'197é), acﬁpqncture ' o
(Tam & Yiu, lé75), or simply havingvnurses fathep,fhan “ !

~ [ : ®
)

-

doctors measurée the blood pressﬁré (Moustas et'al;,'197l, - 3

used to bring about the reduction, all the sfudigs that . 1

" v ’
have shown successful reductions in bloog pressure over a
& - I - -

v -

to the act of blood measurement.itself!> Shapiro, Schwartz

¥ ~

i

g

nine bibfeedback training sessions, reduced his diastolic

blood pressure from'llOmmHg~to'85mmHg but was recorded

second bhysicai'examinaf&on.‘ It seems likely that this
éatiént was simplyihab;tuating to theylaboratory situatioq;'f
but waé unable to transfer his "léarning" to the medical‘
examinatio£.. It is not at -all unreafonable tb sugéést that
had the patient‘speAt'thelﬁame‘amount of tim;,and sessions

having his blood pressure measured with or without feedback /-

‘ ; .
N 1 - . .




- .’\ . .
present author and Zalman Amit experlenced similar

NED .

results in.the treatment of an essentlal hyperten31ve

‘patient using blofeedbackﬂ relaxatlon and reassurance. -

The patient was, over a period of time, successful inﬂ

N , . -

lowering his bload pressure at the clinic and, to some _
4 o . * : ! ’

_extent at home, but always got high readings at his,.

*
N . t e

doctor's office! . .

That the doctor dr experimenter can-be a bressor

stimulus has been well documented by Hunman, Engel &

Blckford (1962) and by Kaln, Hlnman 3 Sokolow (1964)

Moustas et al (1967) have suggested that perhaps mere
hospltallzatlon reduces blood preSSure because of the
fact.that the taklng of,blood pressure per se becomes .
a'less'stressful experiénbe. "It becomes a routine exp-

-

eriencé, done regularly throughout theg?ay, and- hot a

"test" for “thée patient, i.e. He need not present‘a fav-

o hd

orable blood pressuré to the examiningaphysieian..."

‘Q

(page 631) Liberman‘élQSQf Haixsuggested that this. may

represent an extlnct;on of a'"cond1t10na1 response.

It seems reason#ble, then, to suggest that the lmp—

ortant‘component in vitually all the studiee that have

demonstrated reductions in blood pressure - whether ysing




T

i

, ~
biofeedback, rela

. °

may, in fact, be simply g

instuctionsg or ac

-~ a combinatipn of habitd tion,to blood pressure measure:

§
k awareness;‘THﬁs Redmond et al.,
. - : . R N . '
1974, got-reductions iﬁ.bbpgg pressure in those' subjects

ment and directional
- Ny

R [ . N ~ ‘ ‘l‘ . ‘ .
31mp1y instructed to lower blbod pressure and ancreases X

-

., in bloﬁd pressure 1n those'subjects 1n§tructed “to’ ralse

blood pregéure. Slmlllanly Bergman and Johnson, 1971 .and |,
r %, . v -

972,_obta1nedfSLgnlflcant changes in’ ‘heart rate appropri-

\

s

‘to directional instructions without feedback, Whi




CONCLUSION o , _
. : A I
. ’ ‘ ¢ - l ‘ ' .' - ’
. ’ Neil Miller, who provided the impetus for much 6f the -
' . . . Il * : .
" cdrrent interest in bipﬁeedback,luus}ecently stated (1974)

that funfortunately, as frequently happens with a new .

.technigi;reports 5y'the popular media, and also b§\saLeemen

for do-it:?ourSelf equiRment, have presented hopefui ex-
. pectations that run far ahead of SQed facts." (page 684) .
.This seems to remain the‘state of affairs up to the nresent.

'/1/- . @-

Imprssxve clalms by blofeedback equlpment manufacturers

o

. 4
every issue of the A@erlcan Psythologlcal Association //
o I \

LA Monlter and in varipus medlcal ]ournals as well as art&cles

'in the, lay press all continue to bolster the 1mppe§élon that +#.

,_/' . - .
-the effectlveness of blofeedback as a cllnlcal ool 1s a _'

. ' proven fact.

nd the Eautioﬁs

e Perhaps the tlme has . come tgigo be
"maybe" statements of. Mlller and others (e.g."..... much
- hard work remains to be done before we can make deflnlte

. statements about: the therapeutlc value of hlofeedﬁack o
tralnlng", Mlller, 1975, page 2u8) Perhaps the tlme has

. ,'. come =to admlt that, to date, no study has yet shown baofeed-
- back ‘to be the prlme fact/; zn the control of high blood

1

. . p}essure. nor has’ any study, to date, shown blofeedback (ln

_ .ﬂl - roe -
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. be superlor to at least four or five other less costly
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.

. and less: tlme consumlng technlques.
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" pressure in man. In G. Onesti, M. Fernandes §& K.E.im (Eds.),

New York: Grugg 6 Stratton, 1976

"associated with the regular elicitation of thg'relaxatibn respons: 3

(
blood pressure in pharmacologicaly treated hypertensive patients
.who regularly elicited the relaxation response. The Lancet, 1974,

. rolled pilot eXperzment..Psychosomatlc Medicjine, 1975, 37, 86-91.
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_ WORRIED ; .
ABOUT HIGH -
BLOOD PRESSURE? ' S !
MEMBERS OF CONCORDIA UNIVERSITY 'S DEPARTMENT
OF PSYCHOLOGY WILL MEASURE YOUR BLOOD PRESSURE.
'TF IT IS ELEVATED, YOU MAY'BE ELIGIBLE TO ~  » !
. . PARTICIPATE.IN A STURY OF THE REDUCTION OF i
. BLOOD PRESSURE USING BIOFEEDBACK. * | ;
- | o :
IF INTERESTED, CALL 879-4463 BETWEEN 9 AND 5.° . i
’ , * . ® i
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© | APPENDIX -B Subject questionnaire, expevlmentil.
Ll ) T
RGN : . N
NAME___ L . .
X»ADDREﬁ&, - | )
co ‘§HONE Numssﬁ:‘uoﬂé I WORK___ "~ (,ja:
" DATE OF BIRTH L SERIF_ _n !
~ occupATION ~ _ _ "
HAVE YOU EVER BEEN TOLD THAT YOU HAVE HIGH BLOOD PRESSURE
‘ ©YES . NO__
IF YES, HOW LONG AGO?’ ‘
MONTHS "~ YEARS i
IF YES, WERE You‘TREAttn?‘, " <
' q Loves__ NO_
,k,' ARE YOU PRESENTLY BEING TREATED? y & )
<~ ‘s T No |

i of~med1catmon. The purpose of this study is to .Assess the

e ——
3

IF 50, WHAT MEDICATION ARE YOU TAKING?

Eesults'of.expefimintsﬂhave suggested that psople'ean

learn to éontrol their blood:preésure leuel without the use

most efféctlve way "of lowerlng blood pressure uslng feedbaqk
. . , \

- > - ~

procedures. ‘ . : . .

<

f you fuifiil the criteria, for admission ‘ifi this study,




AN

3. Have you seen him in the last mokt&\ .3 months

‘ " your respon51h111ty w111 1nvolve "the: follow1ng

‘AY A testlng se551on 1nclud1ng tests like cardlogram, chest

, X=ray, and uflne anale1s performed at the Royal Victoria

Hospltal " 'i ‘° . -

~ B) Avaxlablllty for three tralnlng SeSSlOnS per week lastlng

¥

. 50 minutes -each, always at the same hour of the day. These

-

sessions w1ll last for a perlod of §1x weeks from the end

1] -

- "of June to the middle of August. e -

C) Yod may also be requested,to return for three follow-up °

S . a

sessions around November of this year. .

—— . N

Tﬁe_training sessibns will take place”at'the behavioraZ

4
. laboratory of Concordla Unlver51ty Your blood pressure w1ll

be measured automatlcally for approxlmately 40 minutes per

sesslon while you sit quietly. No medlgktlon or 1nva51vé

techniques will be employed. ~ T

N

If youﬁkave any doubt -to _your availability for the eptire ™
L q"
duration of the experlment please do not volunteer If you

thlnk that you can fulfill the above requlrements, please com-

-

plete the following questlonnalre. ) .

¢t

We thank you for ‘your co-operation.
. \

' . MEDICAL INQUIRY : S

- . .

1. Do you have a family doctor? Yes . No

2. If yes, ‘please give his name:

‘e

-l

'5 months h' 1 year none’of these___

~

4, If necessary ay we communicate with h1m? yes no




LW

-

. . . N

v 4 F

v

S5 Are you now beLng treated for any.§>sorder° yes ' no

6. If yes, what—ﬁlsorder° -

. . . N
7,ﬁIn the past month have you taken any medication, like: -

vitamins birtg control pills « N O
antd-allergy ' anti—éséhmav' dlurétlcs

o

’ tranquilizefs cold preparatlons
P 8. Do you follow any special diet: diabetic’ |  ' .-
ﬂyflji\' loakcalory “ low cholesterol______low éalt_;__; ’
\\ ) ddw ﬁat____f igh protein_: vegétarign____; .
"93 Hﬁve you\gained_L;*_ lést | 'weigh} in the pagt -
TI‘ 3 months__ .1 year . Amount___:;. B .

10. If ‘'you have lost weight, has this- weight loss been 1nten-

»

«
< » .
0

) tl@h&l? - yes no
ll« Do you 1ntend to ldse welght thls summer? yes . o
’ A

12. Do XOu change ‘your diet in the summer? yes no

-If yes, emplaim: L. .

- ~ ‘ . ‘

o L . . . ¥
13. Do you exercise regulably? yes_ - .  no . If yes,.
{ explain: : ' ' " - . L

. an

14 . Do you anticipate increasing your eﬁercising this' summer?

b ) . hd L -
no Ct, If$ygs; explain: -
.- . , ' ' & -
15. (fOr femalesz<$re y@u now pregnaht’ yes no

Y

16. Are you aware oﬁuhav1ng had or hav1ng any of. the follow1ng

' . .«

d15easés7' , . kidney dlsease

_; ‘thyroid disease_

“~heart dlsease o ) diabetes
. —_ ) . . .

4 1od1ne allergy ,




. ‘ | -
17.
- 18;
19.
20.

. . o [ ) . . °
S ., . . ‘ ‘t »
strokes . chronic diarrhea ) -

Rl L3

) . .

_nose bleeds , . migraine headaches - - ’

-

(2

Have you ever had -a cardiogram?-yes no

( r .

I1f yes, was it fep&rted to be normal? yes no '

LV ’ ol

N

Have you ever had.a heart attack? yes "Rno_ .-
v ‘ A} ' )
Has, anyone in yShr family ever had a heart attack?

.o . . Ao
yes no_-' . If yes, what is the person's rela-
tion to you?_ . ‘ A :

- P N 8

Does anyone in your family,have diabetes? yes .

‘.

no . If yes, what is_the/person’'s relation to you?
—_— S, ‘ o
) . L - ’

Y T 7 - *

If 'yes, are they on re%ulér insulin treatment?

.
. .

yes no ' . . . ’
. 4

’

.Has anyone in your family ever had a stroke? yes

o . .
no . If yes, what is the peréon's relation to you?

/ - E : . . o

— . 2z
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ﬁ APPENDIX C

o

'Mean systolic blood pressure for each subject

on each of the treatment sessiong and -mean
baseline for each subject.

Mean of the 3°

»

¥

T5

. SUBJECT baseline sessions Tl T2 . T3 T4
1 e - 1M1 14209 139. 1349 §BL.6 1316
o2 138.8 14,8 198.3 144.8 146.9° 142.2.
(3 148.6" " 158.8 162.9 145.5 148.3 . 148.5
4 1364 $50.3 1us.6  131.0 131.0 12u.7
5 . 139.0 143:1 143.6 145.4 133.6 1u2.7
6 - ©126.7 140.9, 13%9 142.9 138.9 139.5
? ’ q '
SUBJECT .16 7 T8 T9 T10  ,T1l
1. " 131.0 131.9 142.5 130.7 °130.7 119.9
2 139.6 . 142.2 141.7 135.3 132,2 139.5 .7 ~
i ' N , : v '
'3 160. 2 163.0 - 154.8 157.7\ 156.1 150.2 -
y . 123.2 124.9 123.8 128.2 134.2 120.5. ~ -
5 © 138.1 140.6 138.8 136.7 138.6° 138.4
6 137.5 135.8 132.3 133.4 129.9 137.3
SUBJECT ! T12 T13 _ .Ti4  T15 -
3 120.9 124.3 125.% 122.3 o
2 “ 3.9 144.0 139.6 140.1° <.
- 149.2 149.6 '147.1 140.4 a
Y 120.9 126.5 125.1 128.3° L
5 137.1 134.3 135.3° 131.5 .4f'
6 " 1364 130.3 131.7
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4 APPLEND ‘ |

Pennsylvania Flospital mux instirure University of Pennsylvania
11 NORTH FONIFY-NINTH ST . PHILADELPHIA PA 17133 i;( - D f l). h. f'A

’ . - - s cparftmento chiatr
Unit for Experimental Psychiatry y . \ p sychiatry

MARTIN T ORNF M D . 't D, DIRLCTOR

v ‘e 4 » o B
A - - ‘ g
Rabbi Mordechai Glick _ ) oo .
: wConcordia University - - ’ .
Applicd Psycholoyy Center -~ : ) l )
1374 Sherbrooke Strecet, West . - ) : X
‘Suite #6 ' a . S
- Monlreal; Quebec 113G 1M9 ' o IR
. Canada™ - , . - .
" Dear Rabbi Click: : s ) ‘
f/_ ' Somec time ager you.wrote to me. concerning a study of essential hypertension
and blood pressure, You are quite corregt that I have for a long time emphasized a
tendcncy to confuse-abaschno shifts with effective Spoufic training. ' N
\‘9

" In many biofccdback situations the initial bascline, if taken undef fairly
relaxed circumstances, will be indicative of an individual's characteristic response.
\ However, if he is'put into a "learning situation" there is a dramatic change. He ’
subscquently "learns " to volitionally change his phy iological parameter until it
approﬁchco the level of the orlgmal baseline. -
Thxs type of phenggnenon was described by Paskewitz and myoelf with alpha
feedback training where the initial bascline obtained in a totally dark room is, of )
course, far higher than'the basclipe obtained in a dimly lit room. as one begins blofeed-
back training. As a conscquence of trgining, the SlleC‘Ct cventually is able to increasc
- alpha dcnqity until it approaches his initial bascline. This type of cffect s more -

: " clearly evidcnt when the learning 51tuat1on is onc which tends to cause a change in
the paramecter being mvcst:qatod "Thus, the presence of light tends-to increase alpha
denuity much’as the situation of measuring blood pressure tends to increase the blood
pressure in many patients ' : ‘

I do not mean to imply that this is the only kind of chang@ one &an produce
- with. biofcedback; rather that this type of change should be recognizcd for what it is
and not be confuscd with'a true effcct

. 4 I ] , S
’ Sorry abeut the delay in ’answcring‘.ZWith best regards, - h.
- . N . h : ‘ 1 . N P, 7
- - v, Yy
N . ‘Very 7fnccrcly,
. Y - ’ L Iy
a v . i “ ‘ - \ 'l ; 7 ) .
' - ) k /\.\,— L L"M
' : - Co Martin Tt Qrne, M.D., Ph.D.
: ’ , S 7/ . [
MTO:mcw L ‘ S k'- A -
P. S I would he gratcful for a cdpy of any worl you aro doing in this area,
¥ * 4+ . .
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APPENDIX E: Subjbct guestionnéire, experiment-2 = ..

-

-NAME , .

,N" ‘ i I ' ,‘
ibDRESS : 5
PIODNE NUMBER: HOME ,___ WORK \ x

DATE OF BIRTH

‘' SEX: F M M ——

' OCCUPATION S :
g ¢ 7 ‘ ~ . g / T e

i

-

‘Have you ever been told that you'havé high blood pressure?

‘ ' -+ yes no

+ . If yes, h9w°long ago?

' - ' months years

) - If-yes, were you treated? .
: - ¥
yes no_ . .,

/f} ' Are you presently being treated?

. T yes no , ‘

) . If. so, what medication. are you taking? ~°. -
. 2 R . l-4

b & - ° —_ .
’ R . X . . - .

o

t

e " Results of experlments have suggested that people‘%an learn
- ’ to control the1r blood pressure level w1thout the use of medi=
K cat;on. The purpose of this.study is-to assess the most effec-
T t1ve way of lowerlng blood pressure wlthout drugs.

~
)

14

: If'ybu fulfill tﬁé-criteria‘for adhission'to‘thispstudy,‘your
respon51b111ty w1ll involve the follow1ng.. i
A) Avallablllty for one sess1on per week lastlng

v




#\

.’53’ ?)

i e e

EN

one hour or less. The sessions will begin in the

middle of January'and will continue for five weeks. '

B) Commlttment to carry out certain brief procedures

« ' during the course’ of your normal day These proce-ﬂ

o frr T

dure$ will be fully explaified to you during your
firs$ session. s .
C) Agreement to leave a deposit of $50 during your-
. . first session, which 'will be returned to you at '
the end of your last session. The purpose of this
deposit is to ensure that, if you begin the study,
_ you will carry.it through to completion.
,i/D) You may also be requested to return for a foilow— ;
N .

up session in March or April.
- N

. =

The seséions will take place at the beh;iioral laborgéoriég
of Concordia Universiiy. At each [session, your blood pressure
will be measdréd autohatically f approximately”’ 20 minutes <
while you sit quietly. .In addition, part of the first two
sessions will involve training in certaif procedures jyhat
will be carried out by you daily. No medication, una&iaﬁgnt
or invasive techniques will ‘be employed.

¢

. ~
[

If you have any doubt as to your availability for the entire
M <

study, please do not volunteer. If you ‘think you can, fulfill

the above requirements,, please sign below and complete ‘the

guegtionnaire’bn,the followigg pages. '

I am interested in part1c1pat1ng in the blood pressure reduc-

tion study butlined above. - ' ‘ - o, . d .

Signature . : Date




MEDICAL INQUIRY

1. Do you have a family dqctor?\ yes no

2. If yes, please give his name:
.3. Have you seen him in-the last month 3 months
5 months 1l year___ ' none of these .

4. If necessary, may we communicate with him? yes .no

5. Are you presently being treated for any disorder?
T . ‘ N - v

yes no’

6. If .yes, what disorder? ‘

7. In the pqstlﬁénth_have you’taken ény‘medication like:.

vitaminé;;___ " birth control pills
anti-allerg&___*__ ) " anti-asﬁhma ' )
-water pills_____ tranquilizers
o cold‘préﬁaratidns_;___ $ _ .
‘8: Do you follow any special diet? diabetic;:___ ‘
. low'calofy_;;_;“ ' ' ‘, ﬁ low #ﬁblestérq}_____—:
. low éait;_~__ v ) * low fat_;___ .
high‘protein;__;; ' veéeta;i;ﬁ
9. Ha;e you g@ined’ "logt ' weight in the’past

3 months 1 year . Amount__ .

10. If yoﬁ have lost weight, has this weight loss been inten-

tional? . yes " no’

11. Do you exercise regularly?* yes " no - o

et e N ,
e, wet Ko a T T —— R L S ol ————— s v

«
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|

"

12. Do you anticipate increasing or decreasing your exer-
< ]\ -
» cising over the next two months? vyes . ho_~
- B
If yes, explain:

. ¥ ) ) .
~ 13. For females: Are you pregnant? yes no -

14. Are you awar:e of having or hafving had any- of the following

diseagak? kidqey didease;____ iodine allefgy_;~_;
thyroid disease_ he&rt disease_. ' -
\_'dia:bet‘es o ) strokes
- ' chronic_diarrhea___;_“ nose bleedé

migraine headaches

15; Ha;e yoy ever-had a cardiogram? yes__ _ ne. "o
-16. If yes, was it reported to be normal? yes no
" 17. Have you ever h;d a heart attack? yes - 1o
18. Has anyone' in your family ,ever bad~a~hé§rt attack?
yes ' no | } T *
19. Do you smoke? ves__, ‘nd_;___. If yes, how many . ciga-
a rettes per'day?;;___ ‘ ﬂ ) )

.+ 20, ‘Do you anticipaté changihg ypub;smoking habits over the
o P h _

v

next 2 months? yes no': j PN -

21..Does anyone in your family have diabetes? yes. no

k] v

- 22, Has anyone in your family'éver had a stroke? yes . no

. L
4 . .
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