
Relaxation therapy and continuous ambulatory blood pressure in mild
hypertension: a controlled study

G A van Montfrans, J M Karemaker, W Wieling, A J Dunning

Abstract
Objective-To determine the long term effects of

relaxation therapy on 24 hour ambulatory intra-
arterial blood pressure in patients with mild un-
treated and uncomplicated hypertension.
Design-Four week screening period followed by

randomisation to receive either relaxation therapy or
non-specific counselling for one year. Ambulatory
intra-arterial blood pressure was measured before
and after treatment.
Setting-Outpatient clinic in Amsterdam's

university hospital.
Subjects-35 Subjects aged 20-60 who were being

treated by general practitioners for hypertension but
were referred 'to take part in the study. At three
consecutive screening visits all subjects had a
diastolic blood pressure without treatment of 95-
110mm Hg. Subjects were excluded if they had
damaged target organs, secondary hypertension,
diabetes mellitus, a cholesterol concentration
>8 mmol/l, or a history of malignant hypertension.
Interventions-The group allocated to relaxation

therapy was trained for eight weeks (one hour a
week) in muscle relaxation, yoga exercises, and
stress management and continued exercising twice
daily for one year with monthly visits to the clinic.
The control group had the same attendance
schedule but had no training and were requested just
to sit and relax twice a day. All subjects were asked
not to change their diet or physical activity.
Main outcome measure-Changes in ambulatory

intra-arterial blood pressure after one year of relaxa-
tion therapy or non-specific counselling.
Results-Mean urinary sodium excretion, serum

concentration of cholesterol, and body weight did
not change in either group. Diastolic pressures
measured by sphygmomanometry were 2 and
3mmHg lower in subjects in the relaxation group
and control group respectively at the one year follow
upcompared with initial readings. The mean diastolic
ambulatory intra-arterial pressure during the daytime
had not changed after one year in either group, but
small treatment effects could not be excluded: the
mean change for the relaxation group was -1 mm Hg
(95% confidence interval -6 to 3-9mmHg) and for
the control group -0.4mm Hg (- 5.3 to 4-6mm Hg).
Mean ambulatory pressure in the evening also had
not changed over the year, and in both groups night-
time pressure was 5mm Hg higher. The variability in
blood pressure was the same at both measurements.
Conclusions-Relaxation therapy was an ineffec-

tive method of lowering 24 hour blood pressure,
being no more beneficial than non-specific advice,
support, and reassurance-themselves ineffective
as a treatment for hypertension.

Introduction
Behavioural techniques for treating mild hyper-

tension have generated much interest and debate. Not
surprisingly, official statements are cautious about the
usefulness of arousal-reduction treatments' '2as even in
well conducted studies the results are equivocal.'

Several methodological problems in determining
the effect of these treatments have been identified,' the
most important being whether these strategies produce
a genuine persistent fall in blood pressure rather than a
brief fall that is a conditioned response to the presence
of the therapist.4 Conversely, true effects might be
underestimated if assessments are based on only read-
ings obtained in the clinic. The assessment of the
specific effects of arousal-reduction treatments is also
controversial: placebo treatments can substantially
reduce blood pressure, and appropriate controls for
arousal-reduction studies are notoriously difficult to
achieve.'
We conducted a randomised trial to address both

these issues. We studied the effect on blood pressure
over 24 hours of a comprehensive arousal-reduction
programme including yoga exercises and muscle relaxa-
tion6 and the programme's specificity by comparing it
with non-specific counselling, a convincing placebo
approach known to have no effect on blood pressure.

Patients and methods
SELECTION OF PATIENTS

We estimated that 25 subjects were needed in each
group to permit detection of clinically important
differences (>5 mm Hg) in ambulatory diastolic blood
pressure during the day between the groups with 80%
power (p<005), assuming a standard deviation of
7mmHg. We invited all general practitioners in the
Amsterdam region to refer patients aged 20-60 with
mild uncomplicated hypertension to the study. Patients
with documented damaged target organs, secondary
hypertension, or diabetes mellitus were excluded.
Each patient's blood pressure was measured by
sphygmomanometry at three consecutive clinic
visits one week apart (screening period). Only those
who were not receiving drug treatment and had a
systolic blood pressure between 160 and 200mm Hg or
a diastolic pressure between 95 and 110mmHg, or
both, at each of these visits were included in the study.
Patients receiving hypertensive drugs were taken off
treatment and the first screening measurement was
taken one week later.
During the year in which patients could join the

study 116 were referred. Of these, 53 did not have
hypertension and five had blood pressures above the
entry limits. Four others were excluded for various
medical reasons. During the screening period a further
12 subjects reconsidered participation so that 42 sub-
jects entered the study.

STUDY DESIGN

We obtained a 24 hour ambulatory recording of each
patient's blood pressure at least four weeks after they
had stopped antihypertensive treatment, and then we
assigned them to either the relaxation or the control
group by simple blocked randomisation (sealed
envelopes). They were encouraged not to change their
diet or physical activity. Urinary 24 hour sodium
excretion and serum cholesterol concentration were
determined at the beginning and end of the study.
After one year of follow up with monthly control visits
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a second 24 hour recording of blood pressure was
obtained.

RELAXATION PROCEDURES

We used the approach for relaxation described by
Patel et al.6 ' Briefly, a relaxation therapist trained
patients for one hour a week for eight weeks in hatha
yoga breathing and posture exercises,'2 Jacobson's
method of progressive relaxation (straining and sub-
sequent relaxation of the major muscle groups),' and
exercises derived from the autogenic training method
by Schultz and Luthe.'4 Subjects were also taught how
to elicit the relaxation response by using the simple
meditative technique proposed by Benson.'5 Subjects
were instructed individually at the first session and
thereafter in groups of not more than three. They were
asked and encouraged to exercise twice a day at home
for 15 minutes with the aid of cassette tapes and a
tutorial. As in the programme of Patel et al the concept
of stress management and reappraisal and the impor-
tance of integrating relaxation into everyday life were
extensively discussed. During the follow up period
subjects were seen individually at monthly intervals by
the same therapist.

CONTROL PROCEDURES

To ensure that the subjects in the two groups would
have a similar expectation that their blood pressure
would fall those in the control group were told that the
study was comparing the effects of two different
approaches of relaxation therapy-passive and active.
A research nurse without any training in behavioural
procedures conducted all sessions in passive relaxation.
The presumed role of stress in hypertension was
explained and subjects were asked to relax in a
comfortable chair at home twice daily for 15 minutes
without any specific instructions. They were not
taught any coping strategies or given cassette tapes. At
the monthly follow up visits subjects were seen
individually by the same nurse, who inquired about
stressful periods and the influence of the daily rest on
their general wellbeing. Care was taken that subjects
from the different groups did not meet or acquire
extracurricular relaxation skills.
By using non-specific counselling we aimed to

control for important confounding variables such as
the frequency of visits, the amount of contact with the
therapist, time spent exercising at home, and in general
a change in lifestyle.

SPHYGMOMANOMETRY

Each patient's blood pressure was measured monthly
in triplicate with a random zero sphygmomanometer
and an appropriately sized cuff,6 by GAvM during
screening and follow up and by the therapist or
research nurse during the training period. Diastolic
pressure was read at phase V of the Korotkoff sounds.
To compare the initial measurement with that taken
after one year of follow up we took the average of the
nine readings obtained at three visits (before, during,
and after the ambulatory recordings).

MONITORING INTRA-ARTERIAL AMBULATORY BLOOD
PRESSURE

We recorded ambulatory blood pressure for 24
hours using the Oxford technique for intra-arterial
monitoring.8 17- 9 After cannulation of the brachial
artery at 0930 subjects left the hospital to resume their
normal daily routine. They were requested to record all
activities, such as changes in mental or physical activity
and times ofgoing to bed and waking, in a diary and on
tape with a push button marker. At 1730 they returned
to the hospital for recalibration of the transducer. All
subjects slept at home.
The diaries were used to produce an hourly activity

list that was discussed with the subject before the
second recording to try to ensure that his or her
activity pattern was similar to that during the first
recording. The 24 hour record was digitised by
computer and edited to reject damped waves or
artefacts.
The systolic, mean, and diastolic values of each beat

were calculated to produce hourly averages with
standard deviations of the frequency histograms.
These standard deviations were considered as a measure
of short term variability in blood pressure.2" Blood
pressure was averaged for three periods: 1000 to 1800
(daytime); 1800 until bedtime (evening); and for all
hours at night (night time). The standard deviation of
these averages for each subject was taken as a measure
of long term variability in blood pressure.20

STATISTICS

The Statgraphics package (STSC, Rockville,
Maryland, United States) was used to compare blood
pressure within and between groups with two tailed
paired or unpaired t tests and to calculate 95%
confidence intervals. Measures of variability were
compared non-parametrically (Wilcoxon signed rank
or Mann-Whitney U test). Means and their standard
deviations are reported throughout.

Results
Twenty three of the 42 subjects were allocated to the

relaxation group and 19 to the control group. Three
men withdrew from the relaxation group during the
training period because of time constraints or disap-
pointment with the exercises. Nine months after
randomisation one subject moved out of the area, and
in one subject the 24 hour recording after one year was
of poor technical quality. Two women were withdrawn
from the control group, one because of aspecific chest
pain and the other because her diastolic blood pressure
at the monthly visits increased above 115 mm Hg.
The study group thus comprised 18 subjects in the

relaxation group (10 men and eight women, mean age
40 (range 24-56)) and 17 subjects in the control group
(eight men and nine women, mean age 43 (range
30-60)). Eleven subjects in the relaxation group and six
in the control group were receiving antihypertensive
drugs on entry to the study; these were stopped at the
first visit, on average six and seven weeks respectively
before the initial ambulatory recording. Throughout
the follow up period reported compliance with the
study programme was excellent in both groups. Initial
weight, cholesterol concentration, and 24 hour urinary
sodium excretion in the two groups were comparable
and did not change (table I).

SPHYGMOMANOMETRY

Systolic and diastolic blood pressures measured by
sphygmomanometry were identical in the two groups
and decreased slightly to the same extent during the
study. For diastolic pressure these reductions were
significant, but the upper limit of the 95% confidence
interval was close to zero (mean change 2 4mmHg
(95% confidence interval -4-8 to -01); t=2 2, df=
17, p<0 05) and 3-1mmHg (-5 6 to 0-6), t=2-63,
p<0 02 respectively) (table I).

Figure 1 shows the blood pressure at each visit
during the year of the study. Blood pressure fell
between the first screening visit and the first training
visit, but no further decrease was seen.

24 HOUR AMBULATORY BLOOD PRESSURE

Figure 2 shows the course of the first and second 24
hour blood pressure recordings plotted as hourly
means. The curves were identical during the day and
evening and on average 5 mm Hg higher after one year
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TABLE I-(Clinical details ofsubjects at entry to stzudy and at one yearfollouw uip. I 'alues are means (SD)

Relaxation group (0l= 18)

Change at 950 Confidence

Control group n= 17)

Change at 95"o (Cofidence
Initial value follow up interval p Value Initial value follow up intcrval p V'alue

Blood pressure (mm Hg):
Systolic 153 2 (14 0) -22 7 7) -6-0 to 1 7 NS 156 2 (12 1) -2-5 (6-8) -6 0 to 1 0 NS
Diastolic 1007 (3-8) -24 (4 7) -48 to 01 <0 05 98-9(5 X -3 1 A49) -56 toO 6 002

Weight(kg) 725(12-1) 00(24) -lltol 3 NS 740 (124) -1-5(40) -36to05 NS
Cholesterol (mmolUl) 5 9 (0-7) 0 2 (0 7) -0 l to 06 NS 6 2 (0(8) 0-2 (0-8) --0 2 to 0 5 NS
24Hoursodiumexcretion (mmol/l) 137-7(33-6) 21 (56-9) 283 to 324 NS 141 2(62 6) 32 (487) 21 to 282 NS

TABLE Ii-Subjects' intra-arterial ambulatory blood pressure at start oftrial and at one yearfollow up. Vatuies are means (SD)

Blood pressure (mm Hg) Initial value Value at follow up Difference 95"o Confidence intersal p \ alue

Relaxation group
SN stolic 158 1 (13 9) 154-8 (143) 33 (10 7) 8 6 to 2°0 NS

Dav Diastolic 98-2 (104) 97-1 (9 6) 1 0 100) - 6-0 to 3-9 NS
Mean arterial 121 2 (10 8) 119 7 (11-2) -1 5 (9-9) -6-5 to 3 4 NS
Systolic 151 3 (17 6) 148 6 (14 7) -2-7 (8-9) -7-1 to 1-7 NS

Evening Diastolic 93-0 (8-8) 92 8 (7 7) -0 2 (6-1) -3 2 to 2-8 NS
Meanarterial 1161 (12-1) 115-1(10-3) -1-0)69) -44to2-5 NS
Svstolic 115 4 (16 6) 121 0 (13 4) 5-6 (8 6) 1-4 to 9-9 <002

Night Diastolic 69-9 (10-0) 75 2 (7-3) 5-3 (6 3) 2l1 tc 8-4 <0 01
Aleanarterial 88-9(126) 944 (95) 55 (71) 1 9to90 <001

Control group
Svstolic 161 5 (14 4) 162 5 (19 6) 1-0 (17-6) -8 1 to 10 0 NS

Day Diastolic 96 5 (8 8) 96 1 (11-8) -0-4 (9 6) -5 3 to 4-6 NS
{Mean arterial 122 2 (10-5) 121 9(14 2) -0o3 ( 1 9) -6 4 to 58 NS
Systolic 154 8 (14 6) 154 6 (19 4) -0 2 (16 1) -8 3 to 8 2 NS

Exvening Diastolic 919 (8-7) 920 (10-1) 01 (7-5) -37 to 39 NS
Meanarterial 117-0(10-0) 117 2(13 2) 0-2 10 5) --5-3to56 NS
Systolic 116 4 (15 9) 122-1 (15 9) 5-7 (11-4) -0-1 to 115 <0 05

Night Diastolic 68-0(10-7) 73-0(9 0) 50)(7-7) 10 to 99 <0 02
Mleanarterial 88-2 (124) 934(11 5) 52(90) 05to98 <005

TABLE III-Short term and long term variability in meant arterial blood pressure at start ofstudy and at one year follow up. Values are averaged
standard deviations mm Hg)*

Relaxation group (n= 18) Control group (n0 17)

Short term Long term Short term Long term

Initial value V'alue at follow up Initial value V!alue at follow up Initial value \alue at follow up Initial value V'alue at follow up

Day 9 8 9-7 7-1 5.4 9 8 9.7 7.4 5 3
Evening 9 1 9 1 77 78 94 95 92 88
Night 6-7 6-9 6 4 4 7 7-2 7 3 6-7 6 6

*All comparisons within-groups (Wilcoxon signed rank test) and betweeni groups (Mann-Whitncy U test) vere nlot significalnt.

in both groups for most hours at night. These curves
showed the usual diurnal pattern found by intra-
arterial monitoring, with a difference in pressure
between being awake and asleep of roughly 25%.
Group means, changes, and 95% confidence intervals

were calculated for averaged daytime, evening, and
night time ambulatory blood pressure during the
initial recording and after one year (table II). Mean
changes for daytime and evening periods and all
measures of variability in the two groups were very
small or zero (table III). Small treatment effects,
however, could not be ruled out with certainty, as
illustrated by the confidence intervals.

After one year the mean arterial pressure during
daytime had fallen by 10% in two subjects in the
relaxation group and one in the control group and had
risen by 10% in the same number of subjects in each
group. No relation was found between the 5 mmHg
increase in night time pressures after one year, and
differences in the times of going to bed and waking up
or previous use of antihypertensive drugs.

Discussion
We found that the effects on 24 hour intra-arterial

ambulatory blood pressure of one year's daily muscle
relaxation and yoga exercises were identical with those
observed in a control group that did not take exercise
and of questionable biological importance.' No
relevant changes in blood pressure or its variability

were observed either in the daytime or during the
evening or the night, when presumably sympathetic
activity is reduced. Our findings confirm those of two
recent studies in which modest reductions in blood
pressures were found in the clinic but not outside it' 2

but are inconsistent with those of several other studies
reporting sizable reductions in blood pressure at the
clinic.' 124-'8
Why did we fail to observe a relevant effect in the

relaxation group? The problem with behavioural treat-
ments is that several variables that are assumed to be
critical for success are difficult to measure 2l -for
example, the type of therapy and the clinical skills of
the therapist. Even more difficult to assess are the
patients' characteristics, expectations of the treatment,
and interactions with the therapist. These complicated
and subjective factors make generalisations from single
behavioural studies difficult, regardless of their
outcome.
We closely followed the comprehensive "basket"

approach of Patel et al, with a battery of procedures
aimed at different physiological mechanisms,"'" but
failed to reproduce their results. Since 1973 they
have reported an impressive series of successful
studies''"2i 2S and have emphasised the paramount role
of the therapist, who clearly is more instrumental in
success than the methods used or even the number of
hours of training.' Although admitting the importance
of the therapist in arousal-reduction treatment, Patel
and Marmot recently reported that selected general
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practitioners and nurses who were instructed as thera-
pists for only one weekend achieved relevant reductions
in blood pressures.28 We are not convinced that other
important factors for success, such as compliance or
expectation, prevented us from producing a relevant
effect with relaxation. The drop out rate (17%) was
acceptable, and the remaining subjects were highly
motivated to complete the study and not take drugs. In
general, they reported feeling more relaxed and
appreciated the daily relaxation routine.
Our procedures differed in two ways from those

used by Patel et al. Firstly, we did not use biofeedback
equipment because we wanted the procedures to be
widely applicable and cost effective, and also because
adding biofeedback to relaxation has not been proved
to be more effective than relaxation alone. II -' Secondly,

Screening Training Relaxation groupperiod period vi
II_ >- Control group

170
- I Systolic

I 150i
E IE
a) 130
en)

C 110 Diastolic

m 90 --- 0

24 hours 24 hours
70- ambulatory ambulatoryrecording recording

0 2 4 6 8 10 12
Months

FIG I -Course of blood pressuire measured by sphygmomanometre
durlng one years follow lup

*-- * Initial measurement
G--O At one year follow up

Systolic
160- -. Relaxation group

140-- i
Mean arterial

120- o '-.--.--

Diastolic--
100 __ -

80
Er 8°1 $E

a)60 .. | ,, ,
, 60 1200 1600 2000 2400 0400 0800
C,) Systolic

m 160 - , Control group
0 1

140-
Mean arterial

1201 -- -
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80n

1200 1600 2000 2400' 0400 0800
Time of day

FIG 2-Course of 24 hour amblulatory intra-arterial blood pressure (Oxford system) before and after one

vear's relaxation therapy (top) and nont-specific couinselling (bottom). Values plotted are houirly averages

and perhaps more importantly, we specifically advised
subjects not to change their dietary habits and physical
activity as the study was aimed at assessing the specific
effects of relaxation training.
The possibility th'at our fairly small trial yielded false

negative results also merits comment. We intended to
have sufficient power to detect important differences
clinically rather than epidemiologically; but although
the averaged intervention effects were negligible, the
modest sample size and the somewhat greater than
expected variability in blood pressure limited the
study's power. The confidence intervals for the effects
on ambulatory blood pressure, however, did not in our
opinion embrace clinically relevant differences. Thus
we found relaxation therapy to be ineffective in
achieving sustained and clinically relevant reductions
in 24 hour blood pressure, just as ineffective as non-
specific counselling. In so far as treatment effects were
observed, these could just as well have been caused by
non-specific factors. In combination with other non-
pharmacological methods relaxation therapy may be
useful for some to enhance wellbeing and compliance
but will not in our opinion be more effective-or less
ineffective2-than support or reassurance in the
traditional sense.
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Karemaker and Jacques van der Hofstede for developing
software, and Hans Oosting for statistical advice. We also
acknowledge the comments by Guido Godaert and Harry
Buller. This study was supported by The Netherlands Heart
Foundation.
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Sociodemographic and motivational characteristics of parents
who volunteer their children for clinical research: a controlled
study

S C Harth, Y H Thong

Abstract
Objective-To determine the sociodemographic

and motivational characteristics of parents who
volunteer their children for clinical research.
Design-A questionnaire was administered

to parents who volunteered their children for a
randomised, double blind, placebo controlled trial of
a drug to treat asthma and to a control group of
parents whose children were eligible for the trial but
had refused the invitation.
Setting-A children's hospital in Australia.
Subjects-68 Parents who had volunteered their

children and 42 who had not; a response rate of 94%
and 70%, respectively.
Main outcome measures-Responses of parents to

questionnaire designed to assess their perceptions,
attitudes, and health seeking behaviour as well as
sociodemographic data.
Results-Volunteering parents were less well

educated with only 15% (10/68) of mothers and 16%
(11/68) and of fathers having had a tertiary or
university education compared with 26% (11/42) of
mothers and 45% (19/42) in the non-volunteering
group. Fewer volunteering parents had professional
or administrative jobs than did non-volunteering
parents (mothers 6% (4/68); fathers 9% (6/68) v
mothers 14% (6/42); fathers 31% (13/42)). Volun-
teering parents had less social support, and they
displayed greater health seeking behaviour and
consumed more habit forming substances. They
were motivated by a desire to help others and to
contribute to medical research, but they were also
searching for more information and better ways to
help their own children.
Conclusion-Parents who volunteer their children

for medical research are significantly more socially
disadvantaged and emotionally vulnerable.

Introduction
Most clinical research is done in humans, yet very

little is known about their sociodemography, motiva-
tion, and psychological profiles.'' Two studies of this
subject provide only basic information on the age, sex,
race, and social class of their subjects and on the type
ofresearch being conducted (whether it was therapeutic
or non-therapeutic, invasive or non-invasive).56 Much
more information is available about people who
volunteer for behavioural research, " because of "a
longstanding fear among behavioural researchers that
those human subjects who find their way into the role
of research subject may not be entirely representative
of humans in general."' This information, however, is
derived mainly from subjects who are college students

and cannot be readily extrapolated to clinical studies.7"
The role of children as research subjects has been the

focus of much philosophical inquiry and scholarly
debate because of their special vulnerability and
inherent inability to provide fully informed consent,
but much of this discussion has focused on the types of
research permissible in children, the adequacies and
inadequacies of informed consent, and the details of
legal and regulatory provisions.'2'6 To our knowledge,
no information is available about the profile of parents
who volunteer their children for clinical research.
Knowledge about the sociodemographic and motiva-
tional characteristics of such parents may provide a
useful contribution to this ethical discussion. We
studied the characteristics of parents who volunteered
their children for a trial of a drug for treating asthma.
We report on their sociodemographic and motivational
characteristics; data on their psychological profiles will
be presented on completion of psychometric analysis.

Subjects and methods
We studied the parents who had volunteered their

children for a randomised, double blind, placebo
controlled trial of ketotifen, a new drug for asthma that
is unlicensed in Australia. To be eligible for the trial
the children had to be aged between 1 and 3 years and
have had symptoms of coughing and wheezing for the
three months before entering the trial and during the
one month assessment period before starting the
treatment. In addition, none of the children was taking
corticosteroids or cromoglycate, and all were respond-
ing badly to the bronchodilators salbutamol and
theophylline. Altogether, 72 volunteered children
satisfied these criteria and the parents of68 agreed to be
interviewed. The comparison group (non-volunteering
parents) was recruited from the parents of 60 children
who had been invited to allow their children to
participate in the trial but who had refused after due
consideration. Altogether, 42 children's parents were
interviewed, giving a participation rate of 70%. The
parents were not paid but were given travel subsidies to
enable them to bring their children for regular assess-
ment. The study was approved by the Mater Hospital
ethics committee.
A questionnaire consisting of 48 structured and two

openended sections, each with two to 16 questions, was
designed to assess the perceptions, attitudes, and
health seeking behaviour of the volunteering and non-
volunteering parents. Detailed sociodemographic
information on both parents of each child was obtained
and defined by categories similar to those given in the
latest Australian census."' The parents who had made
the main part of the decision to either allow or refuse
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