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ABSTRI\CT
»

In, this study the effects of relaxauon therapy on the
“control of hyper(tensmn were examined. From eaéh of foursrural
cllm.cal settings 10 hypertensxve sub]ects, aqes 24 to 55 ’
years, total of 18 males and 22 females, were assigned to \:he
following conditions: “(1) No-treatment control; (2) Relaxa-

. 4 . : N
‘‘tion; (3] Education; and (4) Education Plus Relax‘at'on. 41

‘the Relajation condition the subjects received four 45-minute

sessions of group: relaxat.\on while the Educatxon condltxoh

received four.20-minute educatlan sessions, conslstlnq of A~
slxde-and -tape presentation and a Zu—minute qroup discussion.
The Education Plus Relaxation condition donbiied eheipro- | .
¢edures of the Relaxation and. the Education conditions. . ‘For
all cond1t1ons the sub]ects' blood pressure measures were .
- taken of fo,ux_masxons, at'a preu:eaman:_sessmn,_af_teng
the fi‘nal tireatmem; sess:.on, and durlng the 2-week and 4-week

follow-up sessions. A 3-way analysis of variance™ (Conditions

7'x Sessions x Pressures) was performed with the subjects

g n’ested ‘under thg ‘f%ur conditions. - .S

a significant Sessions effect, a sighificant Sessions x
Condxtlons :Lnteractlon, and a sxgmflcant Sessions k Pres-
sures interactjon were Ecund. Although' this was not. the

main intention of th1s study it did make methodologxcal con- -

tributions by strating the

of the single group

‘design on which other studies in'this area have frequently

‘relied. In the future much more attention must be paid to a -
i .

careful and standardized methodology.

. . 1 ; _
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- IN‘I'RODUC”‘ION

Hypertension; or hthvblood pressupe, is a major cause”
of hedrt failure, stroke and kidney failure wluch agcounts
for a large proportion of adult deaths in the United States

’ and Canada. The best kn d most widely accepted defxm.-

. tion of hypertension han been pxovided by. the World Bealth
Organization (WHO) B/aert Commlttee on Arterial Hypertension
(WHO, 1978). - The most recent WHO repett deflnes hyperten-

sion as a systolic presaure -equal to or gxeater than .

160 mm Hg. (21.3 KPa) and/or a fifth-phase diastolic pres-

(12.7 Kpaﬂ“ Prio: )

sure- equal to or greater than 95 mm Hg.
to the 1973 wao report hypertensxnn was defined by only a

' single ‘hlood pressure readmg']howeve:. « The wno repon:
recomends, for clln;cal purposes. the aveg;e of at least
three readings on at least two different occasions to arrive

at a diagnosis. of hypertens;on. v

Although WHO defines hypertension as a blopd pressure

\ of 160/96 or higher, research shows that the frequency and

| 8evex,ity of complications increase at a x‘apid rate whel

n
Hg. or when ) /

diastolic blood pressure rises above.90
I"systolic pressure rises abpve 140-145 (P:El‘, 1975). Further-

| more, recent lit rature indicates that patients with blood , -

pressure t.hm:.- exceeds 140/90 mm Hg. should be ttﬁated
(Chobanian, 1983).
on on

hypert: y to_an -

h organic disorder, can ..usuauy be cured by surgery or other

Y hyper

(4
Hypertension without a known cause is
-

| direct methods.




% direct methods. Hybertex;\s‘ion without a known cause is B
_termﬂéd' "primary"”, "essential" or "idiopathie" hypertensi;;n. . ®
. Hypertension, independently of its ecioiogy, involves
multiple physiological, psychosocial, behavioural “and
7 € ‘dietary factors which have attracted a great deal of
research and clinical_investigati‘on from a wide'r‘argge of
- disciplines including the followiﬁg: physiolo.?gy..pharmacol-
ogy, public health, epidemiology, qenetics‘and psycha\n '
The traditional therapeutic approach.-for hyperténsion -
is antihyb&rtensiv& ‘drug therapy. Collaborative studvies
have shown that pharﬂacotherapy leads to significant reduc- o
tz.on of” complicatums of hypertension  (Vetérans I\dnunist:ra—
i tion Co- operative Study Group 94 Antxhypertenslve Agents_,
" 1067, 1'9'70). The ‘higher the. é/retreatmeht pressure, the o
© more beneflt obtalned by the med:.catlon. Among 73 treated s
pat;ents with—diastolic préssure between 115 and 130 mm
' Hg., there was an incide ce of severe eomphcatlon with - 3

! only 2- over a 1% year pe!‘lod as compared with 27 Eor the

70 patients treated vgfth placebo (VACS, 1967). Thése com-

o plications included/sudden death, advanced retinal
% .

-~ changes, renal ma}/functicn, ~strol§e§, myocardial infarction,
. conges?v?‘g::art/ failure and malignant hypertension. On
the other }a,/ in‘patients with diastolic pressure of -
90-114 mm Hg’, the éstimated risk of developing a complica-
* tion over/é 5—yearvpe£‘iod was redu’ced from 55% to 18% by
treatme: {ﬂncs, 1970). Finally, patient";‘wit}ln mild hyper-
ten\sio(Zunless they were over 50 years old or already had

! card/i/ovascul'ar or senile abriormalities, derived minimal




. incieased
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benefit from medication. This decreased effecfiveness for

éruqs for mild hyperte‘ns.ion was ccnfirmed in a 10-year con-*
g .

trolled intervention study, by Smith (1977). In this study

cardiac abnormalities on electrocardiegram or’ on x-ray were

_more common in placebo groups (53.1% vs: 23.8%), but the

major complications of death, myocardial infarction and
stroke ocgurred as frequently in the pha:macologically
treated group, as in th2 control group. In ad;lition, a larger
propcrtlon of patients in the treatmént group droppbd out

because of ‘drug intolerance (9 8% vs. 2%8). A

’

'The. pharmacological 'treatment oﬁ\gpertenslon has pro

e

- duced m?ﬁ uctions in ,blood s e as well as

life expectancy (Freis, »’1971). The incomplete

control of blood pressure and the side effects of medu:a-

txop “have created the incentive to search for other. methods

. |
of blood pressure control to)upplement pharmacological

. treatment. .

In the early '1970'5, the biofeedback approach was.
widely Studied in an attempt to find a nonpham’acologicﬂ
treatment. Altho{lgh rnumerous studles (Benson, Rosnet,
Marzetta, & Klexnchuk; 1974a, Blanchaxd & Young, 1973,
1974,,151der, Ruiz, Deablez, & Dxllenkoffer, 197K Miller,”
1972)"Have shown that hunans are able to reduce their blood
pressure_m.th the assistance of biofeedback, a literature
review. by Bla;ng:hard and Young (1974) pom;ludec! that most

studies showed changes of small magnitude -and durati_;on and

" failed to demons{rate ,qeneralizatioﬁ to the natural ‘énviron-

ment., Blanchard and Young (1974) speculated that other.




methods, particularly relaxation therapy, might prove to be

more effective than biofeedback.. '

% .The studies. of the application of relaxation or '
' relaxation-like procedures could: be classified according

0, thfeg research designs:- 'single group, group studies with

‘a nonrahdomly Selected control group and control group with

random” assignment af‘sub]ects. )

®\~ - 'I‘h; early studies rev;ewed in the fouowu\g pa;agraphsv

N - nsed the.single gxoup design.

- . Benson, Rosner,-Marzetta, and “Kleinchuk (1974a, 1974b),
“in fwo uncontrolled s:mgle group ‘'studies,. xnvestxgated the' il
effect of transcenden\:al meditation on moderately hyperten- '

‘sive sub;ects. Subjects were selected based on the‘\:rlterion .8

*of havlnq blood pressure greater than 140 mm Hg. systohc ‘or

90 mm Hg. diastolic. ' The blood pressure was measured once a
-

week dunng a 6-week period to obtain a baseline. After

o
1n1tlat1an of the medltatxon sess;ons, the subjects were Eol—-

lowed fi;z an average of . 20 25.weeks. Blood pressure meusure— o

“ ments were _tak%g\ with a random zero sphygmamanometet ata | -

. . : e - o

time when the subjects were not meditating. - These studies E
differed in one respect: medication was not used in the s o

S girst (enson et al., 19755), but in the second antihyper-. ' -,

tensive medx‘catum was kept at a condtant’ dése fevel (Benson

et al., 1974b). -In the first study in which medxcationwaa s .

- ' not’ used (Benson et al., f974a), the results J.ndicated an

o BT average teduction of blcod pressure of 7.0 (pr < .001) mm -Hg.' S
for systalic and_3.9 (p <..002) mm Hg. for diastolic pres-' ¥ F)

sure from an average'{:tefreatﬁent level of 146.5/94.6 mm Hg. = -




in"the 22 subjects. 1In the second stady (Benson et al.,

1974b) which kept.sthe medication dose }:onstant,\he 14 sub-
jects tedudéd_their blood pressure by an average of 10.6/4.9
: , w

o Hg. from an average pretest‘level of 145.6/91 4 mm Hg.

These results were reported to be s1qnlflcant at p < .01 for “*

systonc and P < 05+ fa;r/dxastolxc pressure. : d

g SR Blackwéll, Bloomfield, Gartside, ‘Robinson, /Hannesan,

i) g liagéhheimh Nidich, and zigler (1976) re_plicated the Eenson’et\

al (1974b) dtudy vuth sever(subjects o) ware on a.stable

sacetiEes of antxhypertensxve medxcatxon. statxstlcal tests: - .
for siq xfxcant :réatment effects were perfozmed on’ Lndxvxd- oF o

ua\l sub]ect data. Four out of "seven ‘showed sgnlflcant

xeducnons 1n both" systcllc and dxastohc pressure, whereas

" one subje:t.showed a’ sxgrufxca_nt J.ncrease _:m systolic and’

diastolic pzessure. The mean decréase for the groud was

L 4. 2/1 6 mm- Hg. from an, average basel:.ne of- 133 8/97.7 mm Hg. .
“Patel -(1973) used a treatment procedure similar to'a yogic E
exercxse callad sh;vasan (Sansknt for cozpse posture") ‘to
treat 20 vpatl.ents. They admlnlstered a half- hour session on . -
a three 'times a week basis along with home practice for o

three months.: . The patients 'we:e'invsttucted‘to ;élax in

gt ol ub b : . e
\1p1ne position, and to concentrate on phrases, similar to

those used in aut@enic traxmng with each exhalation. "

. Aiter treatment (:he mean reduction of blood px‘essure was

'24.6/14.4 mm'Hg. from an average pretreatment level of

159, 1/100.1 mm Hg. In a~later 12+ighth £ollow-up study b

Tty & "~Pate1 (1975) repoxted that the changes in systollc and

e . e -
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. . " diastolic pressure continued to be significantly different
(p < .001)." ’

As pointed out by Jagob, Kraemar and Agras (1971) in a

" review of relaxation ‘therapyin: the treatment e hybetten=
- ' sion, these single group studies provide little evidence for

~ ;g the efficacy of relaxatjon because the single igrdip dedign
N did not.control for alt‘ernative variables such as: (1) regu-
lar visits to a“therapist or. experimenter; (2) un‘planned con~
sequances of treatment (e.g., changes in diet or life-style);
or (3) effects of env;ronmental chanqes unrelated to therapy

(e. q., aICe:atxons in physical or social surroundings).

In the follow1ng ‘sectiongs, expenments that included a
control group in an attempt tc.rule out these alternative
explanatlons w;ll be descrlbed. First, two studies with non-
randomized control groups are reported. - 5 N
A § Patel (1975) followed ‘up the subjectss cf h€l\1973 study

and added a control group that was. matched fur age and sex.
” No more tr;inin’g sessions- were given; however, the treatment
subjects we;’e encourage'd't.o continue practicing the rélaxa—
. “tion procedure during’ the ;follow-up pgricd. The control *
group was’\r‘e’quired to attend a-g:lir.xic three 'cimc:s weekly
.during which they were asked¥%o rest on a couch without
'r‘gcei‘ving spez;ific relaxatiofx‘ir;stx:ucticms.' _i‘he treatment
i = gro;xb showed a “significant :educkicn ‘in blood pressure . .
o ‘ — (24 6/14 4 mm Hg.) from an average pretteatment level of '
) 159 1/100 1 mm Hg,, and the treatment effect was malntained




after 3 months (143.9/84.0 mm Hg.), after 6 months (14%.7/
88.3 mm Hg.), and after 12 months (144.4/86.7 mm Hg.). The
control group_showed an init‘ial change from 163/99.1 to
162.6/97.0, a reduction that was reported not to lze’statisti—
cally significant; moreover, . significant changes during
the follow-up periods were obtained.

In a similar group, Stone and De Leo (1976) regorted
the effects of a technique based on Buddhist meditation.
The su‘\bjects ‘were required to sit in a chair in an u;uright
posici%m, loosen tight clothing, relax their muscles, and
ccncen‘\trate on counting their breathing cycles. After five
zo-n}inl‘;i‘e training sessions, the subjecEs Were instructed tc;.
Fépait ‘the technidis /uloe AEiTy Yora duration of 0 to 15"
minutes. ’ The tFeatment group. showed 'a mean ‘reduction of
blood pressure of 9.0/8.1 as compared .to a control group’ ——

that showed an increase in blood pressure +1.1/2.1. In

both studies (Patel, 1975; Stnne & De Leo, 1976), a.con- ’
trol group was added; however, the assignment of\subj‘ects to,
treatment or control was x:ct random. Although the design

of their expe{i’ment méy cor;tr‘ol- for some placebo effects
(effects due to contact with the clinic or research te.am),ﬁ 1
it does.notigontrol for any éystematic biih that could bé
) present in the assignment of subjects toA treatment or coﬂ—- )
trolhgrpup. F ) &

Although the above studies wit‘h nonrandomized control

groups make ‘a more convincing argl\m\ent‘ £3r the .etf.icacy of

relaxation-like techniques than the single group studies,

N

=



Ce
they still lack the méthodological stringency of the follow-
ing groups of studies. -In this final section, studies are
presented which used random assignmerzc of subjects to
treatment or control.

Pat‘el and North (1975) studied the effects of con- !
trolled-trials of yoga in the management of hypertension.
In this study educational mater.?al about hipertensio_n, the

' effects of emotions on bddily_ pxoc.es,ses and the physiology
5 . of rélaxation was presented. \preatment lasted 12 sessions, "oz

% LA two ﬁe} week, and Bu‘hje.cts were encouraged to pr‘acr:i‘ce at

home twice daily. The control group attended the same number .

X of sessions for.the same _length. of timeé as the experimental
suﬁjects; duzinq_ these sessions they were asked to relax in =
a coach of réclining!chair without receiving instructions in
the technique of relaxation. Blood pressure was taken by a
nurse whowas blind to the experimental conditions." The 17
subjects of the treatment gxoup'showed an average bl.ood
pressure reduction of 26.1/15.2 mm Hg. from an average pre-
treatment level of 167.5/99.6 mm Hg. An‘equal number of
supje'éts in the q\tiol‘qx‘oup showed an average decrease of

— —8.9/4.2 mn Hg., from an average pretreatment level of
168.9/100.6 mm Hg. The differences between treatment and
coftzol groups vere reporied to be ‘statistically significant
(p < :005 for systolic and,p < .00l for diastolic pressure).

Taylor, Farquhar, Nelson,—and Agras (1977), ina well-

designed three group axpezment'attempted to control the
effects of diftereritin_ treatment intensity and, e‘xpezimenter
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enthusiasm. The subjects of the relaxation group were
informed that reducing tension would lesd to a reduction in
blood pressure, and they were given instriction in relaxation
according to a standardized tape-recorded program. Subjeccs
recelved an average of fxve weekly 30—mmute sesslons, during
which their progress in relaxation was mom.cored. The\;u;:

jects were requested to practlce relaxatxon at home at least

once daily and to record the time and place of theu practxce '

on a self-monitor cHart. An alternative tr.eatment group
received an average of five 30-minute sessions of "non-

:specific thgrapy" in which subjects were first informed of

the relationship. beticen hypertension and life stress and

encouraged to find alternative ways to deal with tension.
Using a ‘self-monitor forim the subjects recorded stressful
situations on a daily basis. ‘The thixd group was a~
medication-only group. A}l thrée groups were given pharma-
cological treatment. The 1l subjects of the relaxation
i, Witk  AveTAGe reEEeatianE pressure of 149.8/96.2 mm
Hg., showed an average reductidn in systolic pressure of.
13.6 mm Hg. as compared to 2.8 mm Hg. for the 10 subjects®
of the non-specifi® therapy group and 1.1 mm Hg. for the 10 ' .
subjects of” the medication-only group. statxstxcal analysxs
indicated that relaxauon was Significantly more eftectwe
than nonspec;flc therapy or medicatxon—qnly (p < .DS and

p < .01), teépe’ctively. The difference between the non-

specific therapy group and the mediéation-only qroﬁp was

not significant. The'average reductions for diastolic
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pressure for all three groups were not found to be signifi-

: cant. : ' :
“In a stringently desighed experiment by Shoemaker and

= Tasto (1975) 15 subjects were matched for diastolic blood .

pressure and randomly assigned to r‘eluxution, biofeedback,

and control groups. When pre and postt:

measures were comp;\'ed, the following average reductions in
diastolic pressure vere reportéd: . 7.6 (relaxation); 1.2 ¥
(biufee&back); and -1.2 (pontxol.) mm ;ig. Further analysis ’ )
showed that the treatment ef’fec‘ts f_(?x bétﬂ;the relaxation

7 b )
nd biofeedbick groups were statistically significant. orf

the 'othgf hand, the !et_iu.ctions of systolic p:é‘ssute (6.8,
e ) - 0.6, and\-1.2 mm Hg.) were not significantly different.
* . One should note that the.ﬁylo-r et al. (1977) and
J < i Shoemaker and Tasto (1975) studies diffex:m;n whether sys-

tolic or diastolic pr:assures are significantly reduced while \

both claim to @ te the eff of -relaxation

I

treatment. This inconsisténcy raises two questions. Firstly,

|
* what* are the components of the procedure~that élit'tit the
result and, secondlys which griterion or criterial (reductien’ -
in systolic, reduction in diastolic, or a combindtion of both)

3 should be used to measure the effectiveness of rplaxation

treatment. This' first methodological questior

further research in identifying and standardiziing the most .
o e

, effective relaxation technique. The methodological issue

+. < ,will be addressed further in the Discussion.
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the issue of whether reductions in systolic versus diastolic
pressure best represents an improvement in the cantrol“of
l\‘ypertens_ion requires clari’ficatig{x. However, this issde
has not yet been'resolved in the 1ite:3/ature (Kannel, Gor:ion,
& Schwartz, 1971). '

Furthermore, it should be nct;d that the %elaxation
_studies, currently reported in the literature in regard to
hypertension, based their claims on data obtained primarily
in nonclinical "settiilgs. It s'eems appropriate, therefore,
that.the next stgp-in the research would attémpt to ev‘aluate
the effectiveness of “relaxation pxc;ceduges in lowering blood
pressure in a clinical setting. Only after psychological
methods  have success£ully been ShiosEBoEate ks BaEls nadl-
cal care Will they accomplish their Full poteritial in the
treatment of hypertension. Basler, Brinkmeie‘;,~ Buser, Haehn,
and Molders-Kober (19.82) studied the effects of psychological
group treatment of esseitial hypertension in general practice-

settings. .
* In the Basler et al. (1982) study, 107 obese patients ‘
with essential hypertension from 8 general practicgs were
assigned to groups of up to 15 subjécts apd received one of
" the following psychological group-therapy procedues: - (i_)
nodification of nutritional patterns; (2) modification of
hu€ritional patterns plus self-monitoring of blood‘"pr’essure" R
and tzaining in sodial competence; (3)' modification of - *
nutritional patterns plus Jac;bson‘a_relaxation training;

and (4) information about the causes and consequence ‘of high




5 . ;
blood pressure. An approximately equal number of patients

served as a yaiting-control group. . All patients had received
. pha;macclogical treatment for at least a year.' After 12 '
weekly sessions, the b1Boa préssure values measured before
and after intervention showed a significant reductjon in
blood pressure in the treatment groups cbmpart’:d ;:o the
waiting-control growp. Mo difEerential sffect amony treate
ment procedures v;zas found . .
Basler et al. (1982), attempted to evalu;te the r
Jacobson's relaxation method; hovever, they combined the !
relaxation px.:ocedure wi;-;h modification of nutritional pat-
terns. This cotamination of the relaxation freatment by

another indépendent variable prevents a definitive analysis

Of the data. In the present study, ‘therefore, the experi-

ﬁgnth design .‘::ill provide for a‘)élroup of s‘ubject“s who- —
receive only relaxation trainimg. . .

In view of the ambiguities in the present.state‘of
knowledge as Urevealed in the abové survey of the current
research lit‘e;‘aJture, it seemed ilgportant for the present
experiment to attempt an evaluation of the. following ques-
tions“‘: B i R !’ -

(1) In addition to the reduction brought about by medication,
can group relaxar:iun in a elinical setting shéw still
farther reduction in blooed pvressute7

(I “(2) WOulld'binod pressure: reduction be further enhanced

and/or maintained’ by supplementing the group relaxatién )

- ' treatment with an education program?
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The education program consisted of four 20-minute slide and
tape presentations,_"Hyperten;icn“_. "Low Fat Diet", "Exer-
ci‘se", and "Stréss" from Trainex Heal.th Care Counsellin;"
Program (Alexander, 1978). Those presentations were Eollowed
by Jroup discussions. The function of the group discussions
was to clarify and summarize the presentations. The educa—
tion program was designed to promote thé patients' co—
oper_ation and help relieve anxiety (Alexan:dex:, 1978). The
effective}xess of ‘supplying educational infozmatio; abouty
hypertension-risks has not yet been unequivocally estab-
lished (Sackett, Gibsor, Taylor, Haynes, Hackett, Roberts, |
& Johnson, 1975; Levine, Green, Deeds, (_Zhv(alow.. Russell,
& Finlay, 1979) ¢ *However, if the patient has upderstood
th‘e. material pr.esented, he uitl} be awa\re of his’ ;responsibil_ 3
ities in maintaining his own health. = ~

‘The present experiment was designed to test the follow—
i‘ng hypotheses which emergé from the preceding survey of the
existing iiterature‘ First, that after relaxation therapy
there will be an imed%éte and enduring reduction in blood
pressure. - Second, that presenting educationa'l material ir}(,a
group ‘sétting with subsequent discussion will increase the
probability of Ehe subjects taking positive health measures,
and that this will also be reflected in ah‘eduction in blood
pressure after £reatnent; and at follow-up.. Third, that a
combination condition, Education Plus Relaxation, would show
a compounding effdct of the &ducation program and relaxation

at. follow-up greater than the effect that would result in
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+the case of either the relaxation therapy .or the education
program alone.
The £ollowing réSearch paradigm is designed to test the
above hypotheses, and has three features that distinguish it . .
from the previous studies: (1) It evaluates the effective—
ness of a group admimistration of relaxation procedures in
reducing biood pressure rather than individual administra—
tion; (2) it tests the effectiveness of relaxation ‘procedure
| in.a clinical rather than a laboratory setting; (3) it in
\ tigates the effects not only of.r“elaxation training -and an
education program, but also the e‘ggects of combining these
|

in a unified treatment. | ,

1. .
METHOD“.
¢ )
Subsjects i
From each of four settings, 10 subjects, ages 24 to 5‘5
years (total of 18 males to 22 females) were assigned. to the
fdllowing conditions: (1) No-treatment Control; (2) Rela?ca-
tion; (3) Education; and (4) Education Plus Relaxation." Sub-
g ° jects were' selecbed from the out-patient population of a
Regional Medical Clinic ifi St. Albans and three hospital’
settings, Baie Vérte. Buchans and Harbour Breton, Ne‘wfaund-
land. The conditions vere randomly assigned to settings (St.
Albans--Control, Harbour Breton--Relaxation, .Buchans--Educa-
tion, and Baie Ve;te——Relax.ation Plus Education). '
* Although it was not pos'siblé_ randomly to assign subjects
‘to the condi;‘.ions, the distributions of the subjects' ages,

genders, and education do not dif fer systematically: in any /"




way from location to location (see Appendices A and B). It

is legitimate, therefore, to treat the data as though individ-

ual subjects had been randofily assigned to four Gonditions.
All subjects were on medication which was kept constant

over the time of the ftudy. The selection criteria were:

(1) a dia‘qnosis of “hypertension; (2) a blood pressux;e lev_el_

at the most Fecent doctof’s visit of .at least 140 mi Hg.

systolic and/or 90 mm Hg. diastolic; (3) the same bid
sure level (140 mm Hg. ‘and/or 90 mn ) on the pretreatment /
HEHEGESY MHA (4) LNESEIEY CohRGHEANA WITILAGESS ta partici-
pate in the project as indicated by signing a behavioural
_contraf:t (Appendix c); ® d
Apparatus '

Tape recordevr and fi’lm“’strip projector were used.

Blood pressure measurements were taken with a mercury

onit ana
The materials for the relaxation program consisted of
instructions and tapes on progressive muscle relaxatjon and
differential relaxation (Budzynski, 1978). The.education
materials consisted of four tape-and-film stfips' io_!'\’g'l-lypex:—

tension, Exercise, Stress, and Low Fat Diet (Alexander, 1975).‘

Procedure

Pretreatment blood pressure measyres were obtained for

7

v

all subjects. Once the subject had adapted to a sitting ,b

position for approximately 5 minutes, the first oFf three
N




v -

blood pressure measurements using sphygmomanometer and

stethoscope was taken. During the pretreatment interview -
information related to the sibiectis eating, starolsbndaiir

smoking habits was obtained (Appendix D). At the fifth and

tenth minutes of the interview the second and third blood v

presSure mea'syigs were taken. The mean of these three

measures was ugédras the pretreatment measure.
“The subjects of the ‘No-treatment control group had con-
tact with theiexperimente.r during the pr\étreatmenﬁ fession
and’ Eour additional consseytive weekly séssions. Each ses—
sion.was similar to the pretreatment session in. which the -
blood pressureiweze taken and brief nondirected conversation
tosk place with the experinenter. The blood.pressure measMhe-
ments at the pretreatment and at the fourth weekly session o

: C
were taken as the pretest and posttest measures.

In the Relaxation condition in addition to the above
procedures of the control condition, the subject received a
s-week group relaxation plogram (Budzynski, 1978). Weeks
one and two concentrated on progressive muscle relaxation,
while weeks three and four concentrated on differential
relaxation. In addition to the approximately 45-minute

relaxation session administered by the experimenter subjects

received taped relaxation instructions and were encouraged
to practice the Eechniquﬁ daily.
Th:a subjects in the Educettion program condition received
‘in addition to théfprocédutes applied to the com-.’:gl. ‘g':oup,
a 4-week educational prqgram copsisting of a 15~7D mi.nute




.program condn:lons. The'sub jects partxcxpated 45~

Y .
_,'meth%d as in the pretreatment session, by the exper:.menter.

'obtamed in the same way by nurses who were blind to the

. i / . E
slide- and tape presentatmn and a group discussion. The .

funct\cn of the group dlscussmn was to c\latlfy and summarize

the slide—and-tape presentation. The four‘axeas of _concen-—

tration were: (1) Hypertension; (2) Low Fat Diet; Exer-
cise; and (4) Stress.

The Education Plus Relaxation condition was a combina-

.tiom of the ptocedures of the relaxation and the Education

minute, relaxation session followed by a 15 20 minute edu-—
E -~ i
cational ?ssion.

’l‘he blood pressure measures were :aken by che same -
]

on completion of treatment Wt the fourth session. The 2—

week and 4-week follow-

p-measures for all qroups were -

expenmental cond1ucns (see Appendlx F)
RESULTS .

A three-way analysis of variance (Conditions x Sessions

x Pressures) with subjects nested under the Conditions factor

* was performed on the data. 1In this experiment lther:e is orily

one dependent variable, blood p'ress.pre in mm Hg., which has - -

two - levels, systolic and diastolic. “There were four Condi-

tions (Control, .n=8; Relaxation, n=7; Education, n=6; and

)

Reléxation Pl&% Education, n=9), ‘and seven measurin/‘g sessions \ s

- (pretreatment, tzentments one through t‘oux, and follow-ups

- .one and two), and two levels of Pressure .(systolic .and - Med

diastolic). Sesslgn 1'is pretxeat—.ment: ‘Sessions 2 to 5 are:




‘treatment sessions- while Sessions 6 and 7 dre fol lbw-up
sessions.” The analyses showed a significant Sessions _effect
(i'» (16,156) =13.67, p < .001), .a significant Sessions x .
Condxtlons xnteracEian (F*(18, 156) = 2 31, P ¢ .05) and a
significant Sessions x Pressures’interaction (E (6,156) =
2.22, p < .05) (see Appendix E). The means for the signifi-
canf effects-are shown in Table 1. .-
The Sessions effect was analyz.ed using Tukey's method
_(Berenson, Levine, & Goldstein, J983)., The results indi-
caged thar( Sessions 2 through 7 were signiflcantly dxfferent
fram Session 1 (Q. 96; 6, 158 4.36; p 05) As s’hown in
" Table I thg crea;ment sessions (Session 2 to 5) and the "
YE £ollow-up sessio_ns (,Sasslons 6 and.7) are significantly d‘lf—
ferent "from.the pretreatment' session (Session 1).
The Sessions x Pressures interaction was further
. analyzed using the Tukeéy method. The results indZcated that
. * for the systolic preséure, Session 3 (the second tr.eatment
. sé;sion) through §€ssion 7 were sié'_l_uif‘icantly dfffetgnt from —
Session] 1, the pretreatment sessioh (Q. %5; 76,158 = 5.46; -
KX } For the dxastohc pl‘essure,_.session 2 through
Session {7 were singuhcantly dlfferen‘t from Session 1
(Q\/95;- 6,158 = 5.46; p <..05). The resplts of Tlkey's
K :method are shown in Table 2, while the sassicns X Pressures
. | xnteraction is displayed graphically in Figure 1. Thé Ses- i

. sions x Pressures interaction was similar to the Sessions '

effect; except that for Session 2 (the first treatment s@y-

sion), the systolic was not significantly different frem:.
® X

. - N ~
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Table 1

-+ 7 [The Means for Significant,Effects Shown Cross Section

.. : . & : .
. ) . SESSIONS  _,. -,
‘Pretreatment + Treatment Follow-up
o 2.0 3. .4 5+ "6 7
Means ! O " 2 ;
Session ‘122 114 111 112 111, 112
Effect* i ¥ e B 4 -
ke Sal_sién x Pressure g == . . t i
‘ Systolic - 147 .143 137 134 135 - 135 136
" Diastolic 97 91 90 87 88 88 88
Condition.x Sessions* d i . s
" lcontrol ©.120 117 112, 110 117 13 11?
:Relaxation ~ - 126 124 114 110 113 113 119
Education/Rel.. . 116 110 117 -107 107 107 ‘108
Education 116 <113 115 * 109 111 115

124

™ 'Néte‘ thése means represent the means’ of systniic’

.

6T
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s = 5 Table'2,

. 9 z & s e L

- *The Results of the Tukey‘s_ Method Performed on Session x Pressure

“ . N * sESSIONS
0 7 Pretreatment ' Treatment \ * Follow-up

] ¥ Y 2 3 94 5 6 . 7] R
. . s .
S T 7 —— T -
© Systolic " ¢ 1147 143 137 134 135 to134 136 '

3 . 3 ¢ 8 . 6
Pretreatment Session i 4 10 13 12 1 % T
Critical : { y . 2 *

Value = 5.46 - : s * e B o §
piastolic = .~ 97 | 91 90 87 . 88 - 88 . 88 o B
Pretreatment Session t 6 7 10 9 9 9 . B
“Critical : 1 . ’ § -
Value. = 5.46 . * % * . T
WS - Not sighificant . 7! ’ 4 ;
. mp.> .05 3 . 5 e
€ =px 05" v . - »
) . oo = \ . g'

g 3 o { A oL 5

# P : .. ' . - =

> L ® . i . J
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Figure 1. A graph of systolic and diastolic’ pxessure.fo} all Conditions by Sessions.
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Session 1 (the pretreatment session). -
An artefact of the statistical analysis occurred in
one, but only’one, of the interactions. Although this would
be difficult to interpret, the means of the two levels of
the dependent variables (systolic and aiastolie pressures)
were averaged when calculating the Session x Conditions
interaction, Altho’ugh the means resulting from.this combina-
tion of ‘systulic and diastolic pressures are difficult to
interpret clinically, yet they do provide a reasonable
measure of change in arterial pz@assuxe from session to ses-
stof. . ) : !
Thorough analysis of the means of the significant’
Sessions x Conditions interaction does not_ yield any mean-

ingful comparison. The means for the Sessions x Conditions

~

iMeraction are presented in Table 3 and.graphed in Figure
The results of the statistical analysis of the comparisons
tark also shown in Table 3. '

In summary, the.results showed a ;ignificant Ses’sions
effect and a significant Sessions‘x P;ressu’res interaction.
The Sessiohs effect jn:i‘icated that the means for all condi-
tions for both systolic and diastolic pressure were signifi-
cantly‘different for the treatment sessions (Seséions 2 to
5)- and- for -the follow-up’ s;s_sioﬁs (Sessions 6 and 7) as.com-

pared to the pretreatment session (Session 1). The Sessions

X /Pressures interaction showed a similar ﬁattern; hwever,

for the systolic pressure. a significant difference compared

to the pretreatment did not occur uritil the second treatment
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C)
; Table 3 . .
The Results of ‘the Tukey's Method Performed on
¥ the Session.x Conditions Interaction
L

¥ N Pretreat. Treatment Follow-up
1 2 3 4 5 6 7
. Conditions . N
: Control % 120 117 . 112 110 117 113 115
1 Pret.-Sessions 1 3 8 10 3 7 5
.Crifical Value= 14.7 NS NS NS NS NS NS
“Redaxation X 126 124 114 110 113 113 119
+ 71 Pret.-Sessions 1 2 12 16 13 13 5
Critical Value= 15.2 ‘. NS NS NS NS NS NS
*  Relax./Educ. X 116 110 ?l'l 107 107 107 108
Pret.-Sessions 1 6o A L9 9 97 8
_Critical Value=13.4 * . NS NS NS NS NS NS
F AEducat n 124 116 113 \115‘ 109 111 115 t
T Pret.- Sesslons T "8 11 9 16 13 9
- Critical Value= 16.4 NS NS NS NS NS NS
Control X -_ . . ) . -
. Conditions x i { - .
1 Control-Rel.l .- 6 Y/ 2 0 4 0 4
Critical value=14.4 NS NS NS NS NS NS NS
» N ®
. 1 Control-Relax.Ed.l 4 7 5 3 7 T
* Critical Value=12.9 - NS NS NS NS NS NS’ NS -
3 1 Control-Educ.l’ 4 i 1 3 .5 2 0
B Critical Valye=17.9 - NS NS NS NS NS NS NS
NS p > .05 . 5 ’ i
f .
' R ! !
s i
P - -
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Figure 2. The graph of the Sessions by conditions interaction.
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session (Session’3), while for the diastolic pressure sig-
nificant difference occurred after the first treatment session
(Session 2).

DISCUSSION ¥ ‘f

In the present experiment, three hypotheses were

formulated. The first hypothesis predicted that after

relaxation therapy, there would be an immediate and enduring®
reduction in blood pressure. For the relaxation group,

there was a reduction of 13/11 mm Hg. after the .final treat-
ment sessiori and 16/9 .mm Hg.'and, 19/14 mm Hg. reductions
during the folloya-ug‘\session. In fact, the pred_icted reduc-
tions did occ‘ur; however, these reductions wére not -signifi-
cantly different from those of the control group. For this
re‘ason the results of the present study cast doubts on the

conclusions of the single group studies (Benson et al.,=

1974a, 1974b; Blackwell et al., 1976). The Benson et al. —
(1974a, 1974bA studies, for example, showed reductions of
7.0/3.9¢gm Hg. and 10.6/4.9 mm Hg., respectively; while )
Blackwell et al. (1976) showed a red‘u‘ctic;'n of 4.2/1.6.mm Hg.

= ~ §
The single group studies claimed significant results while

the study rated that the greater reduction
of 19/14 mm Hg. was not significantly different from the
control group. The present study also showed greater reducT. /
tions éhan the statistically significant reductions reported
By Taylor et al. (1977) (13.6 mm Hg. systolic) ané' Shoemaker
and Tasto (1975) (7.6 mm Hg. diastolic), although in the
predent study these reductions were not statistically
'
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different from the control,-

The second hypothesis stated that presenting educational
material in a group setting rather than on an individual
basis would increase the probability of the subjects taking .
positive hefam, measures, and that these measures would .also
be reflected in a reduction in blood pressure after treat-
ment and during follow-up. Although there were 7/11 mm Hg.
reductions from pretreatment to the £inal session and 7/8 and
4/7 mm Hg. reductiuns/ from pretreatment to follow-up sessions
for the Educational Condition, these reductions were not
significanelymiff‘ereﬁt from the control group's.

The third hypothesis vas that a combination condition,
Education Plus Relaxation, would show an enhancing effect of

h
the @&ducational 'program on the relaxation treatment. As
With the second hypothesis, the results obtained did not
support this third hypothesis.

The results showed a significant Sessions Effect indi-
cating that all experimental conditions showed sigﬁificant‘
reduction for both systolic and diastolic pressure after
treatment ,and during follow-up. The Sessions x Pressures
interaction showed a similar pattern; however, significant

" reduction.occurred only after the second -treatment session
for the systolic while significant redu;:tions were reabhed
for diastolic pressure after the first treatment session.
As shewn:in Table 2, the average reductions for all condi-
tions after treatment session four and follow-up sessions

were 12/9, 13/9, and 11/9 mm Hg., respectively.
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One can only conjecture which factor or-factors explain
the significant effects in the present study. A .possible
explénation for the reduction could be the reactivity of

- the blood pressure measure due to increased familiarity .
with the experimenter, a context familiarity effect. The
effect? may reflect the subjects becoming more comfortable
.and Less anxious with the experimenter-apd the experimental
conditions. Before accepting this explanation; however,
consideration should be given (see Method section) to the
fact that the follow-up measures were taken by nurses who
were blind to the experimental conditions. If a context
familiarity effect was a significant factor, one would expect
an 'increase in blood pressure when the novel nurse obtained
the 'measufes. 4 '

Another possible explanation for the reduction over
condit{ons would be presentefl in terms of a Time Effect.
This explanation infers that ‘the blood pressure reductions

. : would occur over:time independently of any variable. One ’
should note that the subjects were referred to the experi-
ment because ‘their hypertension was resistant to past
interventions. This would indicate that the subjects’
hypertension was consistently high over time. Given that
the subjects' anti-hypertensive medica’tion was held constant
throughout the time of study, one would suspect that reduc-
tions found-in this study were more than a time effect.
The third and most plausible explanation is that the
reductions in blood pressure are the reflections of uncon-
‘trolied variables. Possible uncontrolled variables which

.
o
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may have influenced blood pressure reduction included:
(1) a higher than average level of motivation as indicated
by the willingness to participate in the experiment as shown
by the subjects' signing of a behdvioural contract and their,
active participatiop; (2) the encouragement and support
received from the experimenter; (3) the subjects' knowledge
of the experimenter's effort/cost--the experimenter traveiled
gAween 100 and 200 km to see subjects; (4) the subjects' = ° .
receiving feedback on their blood pressure which was taken
on a weekly basis for four weeks and every second w‘eék for
\ o a‘inonth. " . ) ) 0
There ,;re several issues which futt;;ce research should "
S . _‘ address. Two of these are standardiz‘ation_cf treatmeént
techniques’ and 't_he use of control groups.
. Puture studies’should attempt to identify the most 2 Ca
effective relaxation techni'ql-xe and to. standardize the pro-
£ cedure. In the 10 studies reviewed in the introduction; at
least four different techniques were administered. These
# techniques. ranged from tecbru'.qu‘es. with a strong cognitive
emphasis such as Transcendental Meditation to those with a
. primarily physical empr\lasis such as Jacobsoh’s Relaxation
Training.  'The lack of standardization in technique makes '
it d1fflcu1?to rephcate and to compare studies. ’
The present sc}:dy demonstrated the importance®of making.
approptia_te use -c{/control groups. The» fact that the data '

obtained do not show significant difference between control
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and’treatment groups casts doubt ‘on the validity of the con-
clusions based on single group stu'dies. As describeé' earlier
in the Discussion, three'single group studies of relaxation
therapy on hypertension (Benson et al., 1974a, 1974b; Black-
well et al., 1976) have cited comparatively.lower reduction
in blood pressure as being significant. Benson gt al.
(1974a, 1974b) reported reductions of 7.0/3.9 mm Hg. and
10.6/4.9 mm Hg. and Blackwell et al. (1976) reported a’
‘wluctlon of 4.2/1.6 mm Hg. In the absence of 'a control
group however, the reasons for the reductions are open to
questions especlally when in the present study an even
greater reduction of 19/14 mm, Hq. was found not to be sig-
nifjicantly different from the reductions in the control
group. Th®se inconsistencies xclearlvyi demonstrate the

need for studies with proper expe:iméntal control.

Further directions for future resea include the
f6llcwing Lssues. s there ‘af Lnteraction betwea the type
of relaxation technique and the type of an‘ti-hypertensive
r;\edication? wawld’ different types of subjects respond to
different forms of therapy?, What a‘re the individual -
characterlstxcs (}f the hypertensive patient that wuuld pre-
d‘_xct the success of a relaxation Freament? None' of the
PHEE, SA1EE,. IHCHUALAG ENTS Prasdis G, has investigated
tMe%cause of ‘the hypothesized aynpathetic arousal in hyper-

tensive patients. Prior to attemptvim.; to research these

.questions, there is .a need for a more sophisticated

psychological and psychophysioclogical assessment procedure.
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Only after a detailed standardized assessment procedure is
developed will researchers be able to predict which hyper-
tensive patients will respond to which form of relaxaiton

therapy under what ‘conditions.

: ) g
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Table of Subjects' Ages, Genders and Education

Yy

) . Conditions
l’* Control 1
. .2
: . 3
¥ 4
, 5
6
. 4 " LT
4 8
.8 9
el 10
g ) Rel. - 1.
: 2,
: 3
, 4
i 3 BN - 5
6
- .t 7
8
. £ ow N 10
Z Ed. 1
2
3
4
\ 5
% 6
. 7
E .8
9
: \1<
Rel./Ed. 1
3 2
s 3
Eo o w 5 1
. » .6 -
ot o ) 3
3 e
vith
0

v

Age ' Gender
49 Female
47 Male
53 .Female
43 v Female
47 Female
33 ‘Male -
32 Female
42 * Female
53 ¢ Male
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APPENDIX B

Table of One-Way Analysis of Variance on
Ages of Subjects

Source of Source of—." - Variance

Variables 2 Squares d.f. Estimate

Between 468 T 165
: Within 10474 36 291
p - Total 10942 . 39 F = 0.54
|

N
i
N\ e
'
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APPENDIX €

DATE :

BEHAVIOURAL CONTRACT

I,

, agree to participate
in the Hypertensive Clinic and will complete all exercises
and home assignments. All questions about the program have

been.answered for me to my satisfaction. &

36

1




APPENDIX D
DATA_SHEET

5, NAME : AGE: DOB:

PATE(S) SEEN:

AUDRESS: ) ‘TELEPHONE NO. .

EDUCATION:

OCCUPATION.:

PRESENT MARITAL STATUS: MARRIED___ . SINGLE_____ WIDOW____ v
. ) DIVORCED_____ SEPARATED_____ | .
COMMON-LAW___ - 7
' MEDICATIONS : __.

DURATION .OF HYPERTENSION:

RECENT BLOOD PRESSURE READINGS:
2 /

COMPLICATIONS WITH MEDICATIONS: i

DOCTOR*S ORDERS: (1) Diet .
(2) Exercise
4 . .
(3) Relaxation

(4) Smoking/Alcohol

WOULD PARTICIPATE IN HYPERTENSION CLINIC: YES NO




APPENDIX D

Analysis of Variance Summary Table

Source Sum of Squares D.f. Mean Square | F ratio
Conditions (a) C1sa6.a 3,26 515.5 0.6006 NS°
subject (8) | 22313 2 858.2
Session (B) 5770.9 6:156 - 961.8" 13.67 © xx
AXB ’ 2960.5 18,156 164.5 2,34 x
S x B 10975 o 156 70.35
Press:ure () 239956 1126 239956 790.1 N/B

. Axc ¢ 187.5 3,26 62.5 0.203 ws
sxc 7896 26 304
BxC 385 6,156 64.2 2.22 hd
AxBx'C 630 18,156 35.0 1.21
SxBxC, 4501 156

28.8

NS - p > .05
N/A- Not ‘Applicable
* - p'< \05
xx - p < .01

8¢
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APPENDIX F

Procedure Manual

Pretreatment Session

Pretreatment measures were taken for all subjects.
Blood pressure measures were taken from the right arm

after subjects had adopted a sitting position for approxi-

. mately 5 minutes, 10 minutes, and 15 minutes. The mean of

the three blood pressure readings was used as the pre-
treatment measure.” Betweeén readings the subjects were

given time to ask questions.
-~

No-treatment Control Group

Subjects were seen individually and the procedure

was, the same as pretreatment for each session.

n_Condition’ \

In.a-group setting subjects réceiv;d broqressive
muscle relaxation as developed by Budzynski-(1978).from
the experimenter. In-Sessions 1l and 2 the instructions
of tape.l, side'l, were, used while in éé;sion_s 2 and 3
the instiuction of tipe 2, side 1, were used. Subjects
wers in the supine p‘;sition on‘.gym mats with pillows.
After each session subjects received feedback on their
performance which led into/a group discussion. Then,
blood pxessure‘m“easureme/n’ts were taken as in the pre-

treatment session.
3
.




o A

B

Education Condition .

In a group setting th.e subuts viewed the Trainex
slide a;d tape presentation followed by group discussion
to clarify and summarize the presentation. Then blood
pressure measurements were taken as in .the pretreatment

session.

Education and Relaxation Condition

The procedures o% both the Education Condition and
also the Relaxation Condition were administered in a com-
bined session. During treatment sessions 1 and 3, the
relaxation procedure preceded the educational program
while during treatment sessions 2 and 4 the order was
reve;sed. Blood pressure measu;ements were taken as

in the pretreatment session.
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