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EFFECT OF BIOFEEDBACK AND YOGIC RELAXATION EXERC ISE ON THE

BLOOD PRESSURE LEVELS OF HYPERTENSIVES: A PRELIMINARY STULY
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Eight well motivated male hypertensives in the age group
of 25 to 45 years - cix cases of essential hvpertension
and two of renal hypertension - were given biofeedbach of
blood pressure and galvanic skin resistance (G5R) alang
with relaxation by the yogic poasture of '"Shavasana'. Sub-
jects were asked to increase thelr GS5R and decrease their |
blood pressure by passive volltion. kach session was ol
30 min duration. A total of 20 such sessians was given to
each subject spread over a period ef 2 months. Thelr mean
systelic blood pressure was found ro decrease from 144,82
mm Hg (500 10,5) to 118.7 mm Hg (5D 5.5) and mean diasto-
lic blood pressure from 95,2 mm Hg (5D 3.5) to 81.2 mm Her
(5D 3.5) at the end orf 20 sessions. All of them ‘showed
good ability to control and increase G5R. Their initial
mean G5R of 115.1 kilo ohms (S0 33.8) increased to 175,6
kilo ohms (5D 34.5) at the end of the 20th session,

Keywords: biofeedback and hypertension; yegic exercise:
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The individusl's task then is

BIOFEEDBACK iz the name given to a
wide variety of procedures wherein some
aspect of an individual's physiologic
functioning is systemalically monitored
and moment Lo moment changes of it are

fed back to that individual, typically
In the form of an auditory or vigual
6l

signal.
to modify that signal in order to
change that physiological function or
process in some way (3).

The oldest of all the methods to
develop voluntary control aver various

AVIATION MEDICINE, 30(2), December 1986




physiological functions is 'Yoga'.Prac-
titioners of yoga have been reported to
master control over A number of involu-
ntary physiologlical processes through
long practice of specific mental, emo-
tional and physical disciplines (4,5.7,
10-123, Datey et al {(2) have demon-
strated that vogle exerclse 'Shavasana'
produces  complete mental and physical
relaxation, reducing blood pressure
sipnificantly in hypertensive patients.

Hypertension 15 seen in about 5%
of the popularion. The morbidity and
wortal ity  increase linearly with  in-

creasing Jlevels of either systolic or

diastolic Dblood pressure for every age
group (6). Several theories have been
advanced reparding the aetiology of

gesential hypertension. Faectors ineri-
winated as contributing to the disease
include generic predisposition as well
as environmental conditions. Tn analys-
ing the nature of inheritance of hyper-
tension It has  been suggested that
environmental factors are more dmpor-
tant than genetic factors in delermi-
ning Lhe degree of deviation from the
norm in the population at large.

Though pharmacelopical control has
remained the major approach to therapy
in hypertension, certain nonpharmacalo
eical methods of behdviour modifica-
tion, e.p., biofeedback and relazation
technigues have shown the promise of
use in the management of hyperteasion.
In this study, a combined session of
yogic relaxation exercise and biofesd-
back of arterial blood pressure and
palvanic skin resistance (GSR) has been
attempted on a group of hypertensive
patients and the effectivity studied in
terms of changes in the blood pressure
values recorded before and after com-
pletion of 20 such sessions.
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Material and Methed

Eight male hypertensive patients in
the age group of 25 to 45 years parti-
cipated in this study. Six ware suffe-
ring from essential hypertension; three
of them were on antihypertensive drugs
and the rest nol on any drugs.  Two
gubjects were cases of renal hyper-
tension, The duration of hypertension
varied from 2 monthe to 6 vyears. The
details of the subjects are glven In
Table .

Medical history incloding duration
of illoness, blood pressure at the Lime
of inltial diagnosis and drugs used i1f
any was recorded. Subjects who were on
antihypertensive treatment continued
the same throughout the period of hio-
feedbark training of two months.

The subject was connected to a
Relaxometer (galvanic skin resistance
meter) hy two lead electrodes, one on
the palm and the other on the foredarm.
A small alternating current was passed
through the skin and galvanic skin
resistance in kilo ohms was read on the
digital display of the Relaxometer. For
the measurement and teedback of arte-
rial blood pressure, an eleclronie
blonod pressure Instrument was used and
was operated by Lhe subject or Lhe
experimenter. The subjects were First
familiarised with the experimental set
up. They were explained how biofeecdback
worked and what they were supposed Lo
tdo to control physioclopical parameters
(BPE and GSE) by blofeedback tralaning.

Each subject was given a  hiofeed-
back training session of 30 min in a
day. He was asked to lie down supine in
the bed 1in a quiet room with diffusze
dim light. At the beginnlng of the
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Detaile of the Subjects

Ape

Pura-
tion
yra months

Diag- Drugs
nosis

Table I -
No Sub-
jecl
1 SCN
2 WS K
3 SEM
4 SHR
5 58R
& STW
7 CTW
B STH

34

37

38

25

38

12
54
54

48

15

EH Nil
EH Nil
E'H Nil
E Nl Inderal
20mg BD
Dytide

1 EobD

EH Inderal
20meg TDS
Nephril

1 EOD

EH Aldomet
250mg TDS
Nephril

1 EGD

R H Inderal
40mgz BD

Lagix

20 mg EQD

R H Inderal
4mg TDS
Aldomet

1/2 BD
Nephril

1/2 BD

E H - Essential Hypertension
R H — Renal Hypertension
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session his blood pressure and GSH were
noted and their feedback was given Lo
the fndividual. Then he was asked to
close his eyes and breath smoothly and
practise "Shavasana" relaxatlon exer

cise for Ifl min by concentrating over
the varfous parts of the hody sequen-
tially and thereby relaxing the whole
body. At the end of 10 min of such
praclice rthe individual opened his eyes
and noted his GSR and bload pressure
reading, For the next 20 min Lhe sub-
Ject attempted passive volition methed
in controlling his GSR 1in increasing
the GSR reading which was conkinuously
fedback to him. He was also advised to
repeat the autogenic phrases wentally
such as "Feel more bleod flowing in the
llmbs and they are warm and heavy”.
Blood pressure and CSR readings were
noted at the beginning of the session
and thereafter every 10 min for half cu
hour. A total of 20 such biofewdback
training sessions were given to cach
subject spread over a period of Lwo
months.

Results

Blood pressure values at the time
of initial diagnosis of the disease, on
entering the trial and at the end of

the 20th biofeedback session for the
eight subjects are shown in Table IT.

The mean systolic blood pressure
(SBP) of 144.2 wm Hg (5D 10.5) at the
beginning of the first session was
found decreased to 119.7 mm lUg (5D 5.5)
at tne end of 20th biofeedback session,
a mean decrease in SBP of 24,5 mm Hg.

Similarly the mean diastelic hlaoond
pressure (DBP) was found to decrease
from 95.2 mm Hg (5D 3.5) as recorded at
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Table TT - Rlood Preggsure Values Before

and After Biofeedback Tralning

P W O - B el

SBF DBP SBEP DBP SBP bBpp

1 150 100 130 Ba 114 B4
2180 100 154 92 128 8o
3 160 100 158 100 124 a0
4 150 100 144 96 114 74
5 1ad 114 130 94 118 84
& 170 110 156 100 124 84
7 154 104 136 92 122 80

8 160 104 138 S9b 114 84

M 16D.8 104 144.2 95.2 119.7 81.2

SLD l'D-IB 5!3 lDl--E‘ 3!-5' 5!5‘ -3-5

A = 0o Initial diagnosis

[ — On entering hiofeedback sessions
f — At the end of 20 sessions

SBP - Sysblolic blood pressure

DBE - Diastolic blood pressure
M -~ Mean
8D - Standard Deviation
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the beginning of the first sesaion Lo
81.2 mm Hg (3.5) at the end of the 20th
session, d.e., & mean decrease In DBP
of 14.0 mm Hg.

During each secssion reductions were
scen in both SBP and DEP followlng Lhe
30 min practice of Shavasana and bio-
feedback, and there were gradual decre-
ments 1In pre- and post- sesslon blood
pressure values as shown in Figs | & 2.

ALl the subjects showed good ablll-
ty to control and increase GSR. The
mean GSR of 115.1 k ohms (8D 33.8) as
recorded on the first observation
increased to 175.6 k ohms (SD 34.5) ac
the end of the 20th session. The GSR
changes on biofeedback sesslons are
shown in Fig 3.

Associated decrease In pulse rate
from Lhe {irst day's pre-session mean
value of 81.1 per min (8D 5.8) to 65.3
per min (5D 3.9) at the end of the
biofeedback sessions is shown in Fig 4.

Discussaion

It is supgested that repeated epi-
godes of inereased sympathetic discha-

‘rge with concomitant hormonal release -

in response to emotional simulation in
daily 1life may constitute an dintermit—
tently acting trigger factor In the
gradual development of chronie hyperte—
nsion in susceprible individual (%).

In the control and mansgement of
hypertension, yogic relaxation by
|Shavasana' combined with the modern
technigue of bicofeedback can be of
great bensfit. It is postulated that
yogic relaxalion reduces the sympa-
thetic discharge 1in  response to the
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environmental stimuili. M@ntal concen-
Lration reduces the perception of the
external environment and thus increases
perception of oner own internal enviro-
nment . Additionally helped by biofeed-
back, the subject becomes more aware of
the smallest chanpge in  the autonomie
function (in this case blood pressure)
which 1et him make nccessary change in
Lthe control of that function.

Benson et al (1) have reported a
tall of 16 mm Hg in SBP in hypertensive
patients ftollowing biofeedback tvral-
ning. Patel (9) combined yoga and bio-
feedback and reported a decrease in SBP
by 26 mm g and a decresse in DBP by 16
“mm Hz in hypertensive patients. Pharma-
eologlical antilivpertensive therapy was
stopped ualtopether in 5 patients and
reduced by 35 te 60% in a further 7
patients out of the total 20 patients
studied.

In another study, temperature con-
trol and autogenic phrases were used
for treatment of hypertension (4), Out
of 12 patiente, 11 becams normotensive
at the end of training. Scven of these
patienis were on antihypertensive drugs
and all but one could stop them. Their
follow np dindicoated that healthier
‘homeostatic balance was achieved and
stress management maintained without
need for continuved daily practice of
self regulation. Xrist and Engel (8)
suggesl that dintensive biofecdback
training followed hy monitoringz and
training at hoeme might well prove to he
a very useful appreach.

We have used a combination of yoga
relaxation exercise |Shavasana' and
biofeedback of blood pressure and G3SR
a5 was done by Patel (9). Our results
show similar fall in systolic as well

74

as diastolic blood pressure on comple-
tion of yogie relaxation exereise in
combination with biofeedback trainings
of 20 sessions spread over a period of
2 months.
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