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LETTER TO  THE  EDITOR

A STUDY TO COMPARE THE EFFECTIVENESS OF GSR BIOFEEDBACK
TRAINING AND PROGRESSIVE MUSCLE RELAXATION TRAINING
IN REDUCING BLOOD PRESSURE AND RESPIRATORY RATE
AMONG HIGHLY STRESSED INDIVIDUALS

Sir,

( Rece ived  on  March  5 ,  2007 )

St ress  i s  a  s ta te  o f  phys io log ica l  o r
psycholog ica l  s t ra in  caused  by  adverse
s t imul i ,  phys ica l ,  menta l  o r  emot iona l ;
in te rna l  o r  ex te rna l  tha t  t ends  to  d i s tu rb
the  func t ion ing  of  an  ind iv idua l .  I t  may
manifes t  in  the  form of  anger,  depress ion,
gu i l t ,  f rus t ra t ion  as  wel l  as  phys io log ica l
responses  such  as  muscula r  t ens ion  and
increased  hear t  ra te .  In  recen t  years ,
var ious  re laxa t ion  techniques  have  been
recommended to alleviate stress and anxiety.
These  techniques  have  a l so  been  used
successfully in the field of sports primarily
to  enhance  recovery  f rom t ra in ing  and
competition, to manage anxiety and improve
performance (1).  They have been suggested
to  ac t  by  increas ing  the  concen t ra t ion ,
enhanc ing  the  motor  sk i l l s  and  improving
the ability to handle arousal and stress (2).
Of these techniques, biofeedback training as
wel l  as  Progress ive  Musc le  Re laxa t ion
(PMR) has gained popularity as an effective
too l  in  var ious  hea l th  condi t ions ,  rang ing
f rom hyper tens ion  to  ep i lepsy  (3) .
Biofeedback training enables the subject  to
cont ro l  h i s  body  responses  such  as  hear t
ra te  and  ga lvan ic  sk in  res i s tance  (GSR) .
Paran  and Yaniv  observed an  improvement
in  b lood  pressure  and  a  decrease  in
medica t ion  a f te r  the  app l ica t ion  of
biofeedback assis ted re laxat ion (4) .

Progress ive  musc le  re laxa t ion  i s  a
popula r  t echnique ,  known for  i t s  musc le
tens ion  re l i ev ing  e f fec t s .  I t  cons i s t s  o f  a
se r ies  o f  exerc i ses  invo lv ing  tens ing  and
relaxing various muscle groups in the body.
In the present study, we evaluated the effect
of  PMR t ra in ing  and  GSR b iofeedback
training in reducing the blood pressure and
respiratory rate  of  s tressed female s tudents
of  age group 18–27 yrs .  Their  s t ress  level
was assessed using Comprehensive Anxiety
Tes t  ques t ionna i re .

Comprehens ive  Anxie ty  Tes t  (CAT)
ques t ionna i re  (Nat iona l  Psycholog ica l
Corpora t ion ,  Bhargava  Bhavan ,  4 /230 ,
Kacher i  Gha t ,  Agra)  was  admin is te red  to
about  120  females  (undergradua te ,  pos t
gradua te ,  g radua te  and  research  scho la rs )
from Guru Nanak Dev University, Amritsar,
Ind ia .  The  ques t ionna i re  had  90  ques t ions
to be answered as yes or no. Out of the 120
females ,  on ly  those  whose  anx ie ty  scores
were  g rea te r  than  40  ( i . e  40  ques t ions
answered  as  yes )  and  percen t i l e  g rea te r
than  70  were  se lec ted  fo r  the  s tudy .
Ultimately,  30 highly stressed females with
high anxiety scores, who were free from any
a i lments  and  no t  undergo ing  any  k ind  of
medica t ion  t rea tment  were  chosen  for  the
study. Of these subjects,  20 were randomly
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feedback from the machine.  Blood pressure
was  measured  us ing  sphygmomanometer
(Novaphon-300, DSIDC, Shed No. 5, Jhilmil
Indus t r ia l  Area ,  Delh i -110095)  wi th
convent iona l  method  and  resp i ra to ry  ra te
was recorded by observing the movement of
chest  wal l  for  one minute .

Progress ive  Musc le  Relaxa t ion  t ra in ing
is a systematic technique used for achieving
a  deep  s ta te  o f  re laxa t ion .  Technique
developed by Dr. Edmund Jacobson (5) was
used for the study. In this group, (group 2),
the subject was made to lie comfortably on
a  couch  wi th  her  eyes  c losed .  She  was
ins t ruc ted  to  l i s t en  and  fo l low the
ins t ruc t ions  ca re fu l ly .  Tra in ing  invo lved
tensing the specif ic  muscle groups of  body
for  7–10 sec . ,  fo l lowed by  re leas ing  them
for  15–20  sec .  In  con t ro l  g roup  (group
3) ,  sub jec t  was  jus t  made  to  s i t  qu ie t ly
for  20 min.  Blood pressure and respiratory
ra te  were  recorded  in  a l l  th ree  g roups
before  and af ter  20 min session,  on day 1
and  10 .

Pos t  t ra in ing  mean  va lues  o f  sys to l ic
b lood  pressure  (SBP) ,  d ias to l ic  b lood
pressure (DBP), and respiratory rate for all
three groups on day 1 and day 10 are given
in  Table  I ,  whi le  Tab le  I I  and  Table  I I I

assigned to one of the two training groups:
GSR biofeedback training (n = 10) and PMR
training (n = 10). The remaining 10 subjects
were  taken  as  cont ro l .

The  t ra in ing  was  prov ided  for  20  min
da i ly  fo r  10  consecu t ive  days .  The  en t i re
training session was conducted at the Sports
Psychology  Lab ,  Depar tment  o f  Spor t s
Medic ine  and  Phys io therapy ,  Guru  Nanak
Dev Univers i ty ,  Amri t sa r ,  Ind ia .  In formed
wr i t t en  consen t  fo r  par t i c ipa t ing  in  the
s tudy  was  taken  f rom a l l  the  sub jec t s .
Paired t - tes t  was appl ied for  analyzing the
pre  and  pos t  sess ion  resu l t s .  Unpa i red  t -
t es t  was  used  to  f ind  the  d i f fe rence  in
read ings  o f  the  sub jec t s  o f  two  t ra in ing
groups versus control group and also for the
differences between the readings of subjects
of  two t ra ining groups .

In  the  GSR biofeedback t ra in ing  group
(group  1) ,  before  the  commencement  o f
t ra in ing ,  the  sub jec t  was  made  to  s i t
comfor tably  on a  chair ,  p laced in  f ront  of
GSR machine (GSR Biofeedback ‘Biotrainer’
GBF-2000 ,  Medica id  sys tems ,  389 ,
Industrial  Area,  Phase II ,  Chandigarh).  The
electrodes were fixed on the index and ring
finger using velcrotape and the subject was
instructed to  re lax voluntar i ly  using visual

TABLE I : Post  t raining mean values for  al l  the three groups on day 1 and day 10a.

Group 1 Group 2 Group 3

Day 1 Day 10 Day 1 Day 10 Day 1 Day 10

S B P 112.2± 9.81 114.2± 6.95 113.5± 10.49 109.0± 10.07* 114.10±8.52 110.4± 6.38
D B P 68.2± 9.01 63.6± 4.40 73.6± 8.63 66.2± 5.76** 66.6± 6.73 63.0± 3.55
R R 18.4± 1.57 15.4± 3.53* 16.1±3.34 15.2± 3.04 18.60± 4.29 19.4± 2.83

aData  a re  expressed  as  mean±S.D.
*P<0.05, **P<0.001
SBP = Systol ic  b lood pressure ,  DBP = Diastol ic  b lood pressure ,  RR = Respira tory  Rate .
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indicated that PMR group (group 2) showed
significant differences for SBP (P<0.05) and
DBP (P<0.001).  Other two groups fai led to
show any  s ign i f ican t  resu l t s  fo r  pos t
training values of  blood pressure on day 1
and day 10 (Table I) .  Pre and post  session
comparison of blood pressure values of GSR
biofeedback  group  (group  1)  on  day  1
revealed significant reduction in SBP values
(P<0.05)  whi le  no effect  was  observed for
DBP while  on day 10,  both SBP and DBP
values showed significant differences in pre
and post session values. Results indicate the
effectiveness of GSR biofeedback training in
reduc ing  b lood  pressure  a f te r  t ra in ing
sess ion .  PMR group  showed s ign i f ican t
reduction in pre-post session values of SBP
and  DBP on  day  10  on ly .  Cont ro l  g roup
(group 3)  d id  not  show s igni f icant  resu l t s
on  bo th  day  1  and  day  10  (Table  I I  and
Table  I I I ) .

TABLE II : Pre-Post  session comparison of  mean values on day 1 a.

Group 1 Group 2 Group 3

Pre session Post  session Pre session Post  session Pre session Post  session

S B P 114.8± 8.75 112.2± 9.81* 116.4± 11.46 113.5± 10.49 115.2± 9.10 114.1± 8.51
D B P 71.4± 9.43 68.2± 9.01 72.8± 10.84 73.6± 8.63 67.3± 7.86 66.6± 6.73
R R 22.6± 2.17 18.4± 1.57** 20.7± 4.05 16.1± 3.34** 20.0± 4.21 18.6± 4.29

aData  a re  expressed  as  mean±S.D.
*P<0.05, **P<0.001
SBP = Systol ic  b lood pressure ,  DBP = Diastol ic  b lood pressure ,  RR = Respira tory  Rate .

shows pre and post  session values of  SBP,
DBP,  and  resp i ra to ry  ra te  fo r  a l l  th ree
groups  on  day  1  and  day  10  respec t ive ly .
In t ragroup  and  in te rgroup  compar i sons
were  ana lyzed  us ing  pa i red  t - t es t  and
unre la ted  t - t es t  respec t ive ly .  One  way
ANOVA and pos t  hoc  tes ts  were  done  for
resul ts  on day 1 and day 10.

The  presen t  s tudy  a imed  a t  eva lua t ing
the  e f fec t  o f  two t ra in ing  techniques  on
blood  pressure  and  resp i ra tory  ra te  of  the
s t ressed  ind iv idua l s .  S ince  no  s ign i f ican t
results were found for pre training sessions
in  a l l  th ree  g roups  on  day  1  and  day  10 ,
compar i sons  were  done  be tween  pre  and
post session as well as post training values
of  parameters  on day 1 and day 10.

Compar i son  of  pos t  t ra in ing  va lues  o f
b lood  pressure  on  day  1  wi th  day  10

TABLE III : Pre-Post  session comparison of  mean values on day 10 a.

Group 1 Group 2 Group 3

Pre session Post  session Pre session Post  session Pre session Post  session

S B P 117.0± 7.31 114.2± 6.95* 113.4± 11.58 109.0± 10.07* 113.2± 6.81 110.4± 6.38
D B P 65.8± 5.69 63.6± 4.40* 68.8±6.81 66.2± 5.76* 65.6± 4.08 63.0± 3.55
R R 20.5± 3.34 15.4± 3.53** 19.9± 9.6 15.2± 3.04** 21.3± 5.12 19.4± 2.83

aData  a re  expressed  as  mean±S.D.
*P<0.05, **P<0.001
SBP = Systol ic  b lood pressure ,  DBP = Diastol ic  b lood pressure ,  RR = Respira tory  Rate .
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Only  group  1  showed s ign i f ican t
reduc t ion  in  pos t  t r a in ing  va lues  o f
resp i ra to ry  ra te  (P<0 .05)  on  day  10  as
compared  to  day  1  (Table  I ) .  S ign i f ican t
reduc t ion  in  p re -pos t  sess ion  va lues  o f
resp i ra to ry  ra te  was  observed  in  g roup  1
and group 2  on both  day 1  (P<0.001)  and
day  10  (P<0.001) .  Cont ro l  g roup  d id  no t
show any s igni f icant  changes .  S ta t i s t ica l ly
s ign i f ican t  d i f fe rences  were  observed  on
in te rgroup  compar i son  be tween  GSR
biofeedback  and  cont ro l  g roup  ( t = 2 .79 ,
P<0.05) and between PMR and control group
( t = 3.19,  P<0.05) .

The  presen t  s tudy  shows  tha t  PMR
training resulted in significant improvement
in both SBP and DBP and GSR biofeedback
training led to a  reduction in post  t raining
values  of  respira tory ra te  af ter  10 days of
t ra in ing .  These  resu l t s  a re  a l so  suppor ted
by their  pre  and post  session comparisons.
No s ign i f ican t  changes  were  observed  in
cont ro l  g roup .  Dur ing  s t ressed  condi t ions
repea ted  hypotha lamic  s t imula t ion  by
emot iona l  s t imul i  l eads  to  an  increase  in
blood pressure, respiratory rate and anxiety.
These relaxation methods led to a reduction
in  sympathe t ic  nervous  sys tem ac t iv i ty
and  reduced  s t ress  and  anx ie ty .  Prev ious
s tud ies  have  a l so  suppor ted  these  resu l t s .
PMR t ra in ing  has  shown improvement  in
b lood  pressure ,  hear t  ra te ,  and  anger  in

pregnant women with bronchial  asthma (6).
S ign i f ican t  decrease  was  observed  in
respiratory rate of 54 college students when
adminis te red  wi th  PMR t ra in ing  of  30
minutes  over  20  sess ions  (7 ) .  Var ious
methods  of  b iofeedback ass is ted  re laxat ion
have  been  perce ived  wel l  in  t rea tment  o r
management  o f  severa l  hea l th  condi t ions
such  as  ca rd iovascu la r  d i seases  (8 ) ,
insomnia  (9 ) ,  migra ine  (10 ,  11) .  Yogic
re laxa t ion  in  combina t ion  wi th  GSR
biofeedback  has  shown a  reduc t ion  in
systol ic  and dias tol ic  blood pressure ,  af ter
training of 30 minutes over a period of two
months  (12) .  Hyper tens ive  pa t ien t s
rece iv ing  b iofeedback  ass i s ted  re laxa t ion
and  re laxa t ion  t ra in ing  for  15  minutes
t ra in ing  led  to  a  s ign i f ican t  reduc t ion  in
blood pressure (13).

Presen t  s tudy  has  shown PMR t ra in ing
to  resu l t  in  s ign i f ican t  decrease  in  b lood
pressure whereas GSR biofeedback t raining
showed a decrease in respiratory rate.  Both
techniques are simple and easy to use. These
can  be  wel l  adopted  by  people  who face
stressful  work conditions.  The l imitation of
th i s  s tudy  inc ludes  i t s  re la t ive ly  shor t
duration and lack of follow up to assess the
long term effects of these techniques. These
techniques  can  be  combined  wi th  o ther
therapeut ic  in tervent ions  for  t rea t ing  o ther
cl inical  condi t ions.
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