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INTRODUCTION

Yogic techniques are known to improve
one’s  overa l l  per formance  and work
capaci ty .  Fol lowing  the  s tudy of
Bhattacharya & Krishnaswami (1) in which
they observed that  yoga exercises  do not
produce  marked e f fec t  on  phys ica l  and
physiological performance, there have been
several reports on the beneficial effects of
yoga t ra ining on physiological  funct ions.

Mural idhara  & Ranganathan (2)  have
repor ted  an  improvement  in  card iac
recovery index after 10 week yoga training
programme.  Raju  e t  a l  (3)  have  found a
significant increase in maximal work output
and a  s igni f icant  increase  in  oxygen
consumpt ion per  uni t  work  a f te r  yoga
t ra in ing .  Bera  & Rajapurkar  (4 )  have
repor ted  a  s igni f icant  improvement  in
cardiovascular  endurance  and anaerobic
power as a result of yoga training. However,
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Ba lasubramanian & Pansare  (5 )  have
repor ted  that  yoga  t ra in ing  produces  a
s igni f icant  decrease  in  anaerobic  power .
Exercise stress testing is a valuable tool for
eva luat ing  phys ica l  f i tness  and card io -
respiratory  s ta tus .  The e f fect  of  physical
training on exercise tolerance is well known.
However, there are l imited studies on the
ef fect  of  yoga t ra ining on cardiovascular
response to stress. Moreover, there is paucity
of information on the effect of yoga training
on the t ime course  of  the cardiovascular
response following exercise. In view of this,
the  present  s tudy was  p lanned wi th  the
objective of determining the effect of yoga
training on the cardiovascular response to
s tep  tes t  and i t s  t ime course  a f te r  the
exercise in normal young volunteers.

METHODS

Twenty one normal  boys  (age :  17–19
years) were recruited for the present study.
Those  having  a  h i s tory  o f  ac t ive  spor t s
training or  yoga pract ice,  medical  i l lness
such as tuberculosis, hypertension, diabetes
mellitus, bronchial asthma or major surgery
in the recent past were excluded from the
s tudy.  Af ter  expla in ing  the  des ign  and
purpose of the study, informed consent was
obtained from them. Clearance was obtained
from Institute Ethical Committee.

A few days before actual recording, the
sub jec t s  were  fami l iar ized  wi th  the
laboratory  environment  and exper imental
procedure .  On the  day  of  the  tes t ,  the
subjects reported at  our laboratory in the
morning, two hours after a light breakfast.
The laboratory temperature was maintained
at 27 ± 1°C. After 15 minutes of supine rest,
heart  rate  (HR) and r ight  brachial  b lood
pressure  (BP)  was  recorded wi th  non-
invas ive  semi -automat ic  b lood pressure
moni tor  us ing  the  osc i l lometr ic  method

(Press -Mate BP 8800,  Col in Corporat ion,
Japan) .  Pulse  pressure  (PP = SP –  DP),
mean pressure (MP = DP + PP/3) and rate-
pressure product [RPP = (HR × SP)/100] and
double product (Do P = HR × MP) were
ca lcu la ted  for  each  recording.  Three  BP
recordings  a t  one-minute  in terva l s  were
taken and the lowest of  these values was
inc luded for  ca lcu la t ion.  Cardiovascular
response  to  exerc i se  was  de termined by
Harvard step test using a platform of 45 cm
height (6). The subjects were asked to step
up and down the platform at a rate of 30/
min for a total duration of 5 min or until
fatigue, whichever was earlier. HR and BP
response to exercise was measured in supine
position before exercise and at 1, 2, 3, 4, 5,
7 and 10 minutes after the exercise.

The subjects were  taught yogasans and
pranayams  for  two weeks .  Then they
prac t i sed  the  same under  our  d i rec t
supervision, daily for 45 minutes, for a total
durat ion of  2  months.  The yogasans  and
pranayams taught were: talasan, utkatasan,
trikonasan, ardha-matsyendrasan, bakasan,
pavanmuktasan,  navasan,  noukasan,
matsyasan,  pashchimot tanasan,  ha lasan,
bhujangasan,  sha labhasan,  sarvangasan,
shavasan,  mukh-bhas t r ika ,  mahat -yoga
pranayam,  nadi  shuddhi  and  sav i t r i
pranayam.

The cardiovascular response to exercise
was measured before the training and again
at the end of the 2 months of study period.
The  data  was  analysed  us ing  Student ’ s
paired ‘t’ test to compare the pre and post-
training values. A p value of less than 0.05
was  accepted  as  indica t ing  s igni f icant
difference between the compared values.

RESULTS

Resul t s  a re  g iven  in  Table  I .  Yoga
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training produced a significant reduction in
basal  HR, SP,  DP,  MP, RPP and Do P.
Before yoga training, step test produced a
marked and s igni f icant  r i se  in  a l l  these
parameters  except  DP which  showed a
significant decrease following the exercise.
Al l  these  parameters  showed subsequent
progress ive  recovery  throughout  the  ten
minute study period. After 2 months of yoga
t ra in ing,  the  exerc i se - induced change  in
these parameters was signif icantly less  as
compared  to  the i r  pre - t ra in ing  response .
Before yoga training, only MP returned to
pre -exerc i se  basa l  va lue  whereas  o ther
parameters  cont inued to  be  s igni f icant ly
different from their basal values at the end
of 10 min post-exercise period. After yoga
training, in addition to MP, SP, DP and PP
also  re turned to  the i r  pre -exerc i se  basa l
values by the end of 10 min study period.

DISCUSSION

The purpose  o f  th i s  s tudy was  to
determine i f  yoga t raining modulates  the
cardiovascular response to exercise and its
time course after the exercise. Yoga training
for  two months  resu l ted  in  a  s igni f icant
decrease in basal  HR and BP. Calculated
RPP and Do P also decreased significantly.
Since RPP is an index of myocardial oxygen
consumption and load on the heart (7), our
results indicate that after yoga training, a
given level of exercise is less taxing for the
heart. A decrease in DP after yoga training
has also been reported by Ray et al (8) who
attributed this to a reduction in sympathetic
activity.  Exercise produced a marked and
s igni f icant  increase  in  the  parameters
measured  except  DP which  showed a
significant decrease in response to exercise
stress. After yoga training, these exercise-

induced changes (i .e.  decrease in DP and
increase  in  o ther  parameters )  were
s igni f icant ly  reduced.  I t  i s  interes t ing  to
note that before yoga training only MP had
returned to pre-exercise value at the end of
10  minutes  s tudy per iod.  Af ter  yoga
training, SP, DP and PP also returned to
the  pre -exerc i se  basa l  va lues  indica t ing
faster recovery of cariovascular parameters
after yoga training. Our results are similar
to the recent f indings of  O’ Sull ivan and
Bel l  (9)  who have reported that  physical
t ra in ing  b lunts  the  pressor ,  tachycardiac
and vasodi la tor  responses  and a t t r ibuted
this to blunting of sympathetic vasodilator
ac t ivat ion.  Al though Bhat tacharya  &
Krishnaswami  (1 )  conc luded that  yoga
training does not produce any marked effect
on the  phys io log ica l  parameters  o f  the
sub jec t s ,  there  are  severa l  repor t s  o f
benef ic ia l  e f fec t s  o f  yoga  t ra in ing  on
physiological functions. Bera & Rajapurkar
(4) have reported that yoga training results
in significant improvement in cardiovascular
endurance and anaerobic threshold. This is
consistent with the findings of Muralidhara
& Ranganathan (2)  that  yoga  t ra in ing
improves physical efficiency as indicated by
s igni f icant  increase  in  card iac  recovery
index measured by Harvard step test. Our
findings of lesser increase in BP, HR and
RPP after yoga training are consistent with
the findings of Ray et al (8, 10) that yoga
t ra in ing  increases  muscular  endurance ,
delays onset of fatigue and enables one to
perform work at  lesser  VO2 max. Palatini
(11)  has  repor ted  that  in  compar i son
to  normotens ives ,  the  increase  in  DP
in  response  to  i sometr ic  exerc i se  i s
subs tant ia l ly  more  in  hyper tens ives .  An
exaggerated cardiovascular reactivity to the
stressors is  known to be a risk factor for
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card iovascular  d i seases  whereas  reduced
react iv i ty  i s  an  indicator  o f  f i tness .
Therefore a reduction in exercise- induced
s t ress  on  card iovascular  sys tem by  yoga
training has  physiological  s igni f icance as
well as clinical applications.
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CORRIGENDUM

Letter to the Editor : “Effect of six weeks of Shavasan training on spectral measures
of  short - term heart  rate  var iabi l i ty  in  young heal thy volunteers .”  Volume 48:  3 ;
line 8, 2004 :

(1) Page 371, Column 2, para 3, line 8, please read P = 0.23 instead of P = 0.023.

(2) Page 371, Column 2, para 3, line 11, please read P = 0.35 instead of P = 0.035.


