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Abstract : This study reports the effects of yoga training on cardiovascular
response to exercise and the time course of recovery after the exercise.
Cardiovascular response to exercise was determined by Harvard step test
using a platform of 45 cm height. 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. Heart rate (HR) and blood pressure response
to exercise were measured in supine position before exercise and at 1, 2,
3, 4, 5, 7 and 10 minutes after the exercise. Rate-pressure product [RPP
= (HR x SP)/100] and double product (Do P = HR x MP), which are indices
of work done by the heart were also calculated. Exercise produced a
significant increase in HR, systolic pressure, RPP & DoP and a significant
decrease in diastolic pressure. After two months of yoga training, exercise-
induced changes in these parameters were significantly reduced. It is
concluded that after yoga training a given level of exercise leads to a
milder cardiovascular response, suggesting better exercise tolerance.
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INTRODUCTION

Yogic techniques are known to improve
one’s overall performance and work
capacity. Following the study  of
Bhattacharya & Krishnaswami (1) in which
they observed that yoga exercises do not
produce marked effect on physical and
physiological performance, there have been
several reports on the beneficial effects of
yoga training on physiological functions.

Harvard step test
double product

Muralidhara & Ranganathan (2) have
reported an improvement in cardiac
recovery index after 10 week yoga training
programme. Raju et al (3) have found a
significant increase in maximal work output

and a significant increase in oxygen
consumption per unit work after yoga
training. Bera & Rajapurkar (4) have

reported a significant improvement in
cardiovascular endurance and anaerobic
power as a result of yoga training. However,
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Balasubramanian & Pansare (5) have
reported that yoga training produces a
significant decrease in anaerobic power.
Exercise stress testing is a valuable tool for
evaluating physical fitness and cardio-
respiratory status. The effect of physical
training on exercise tolerance is well known.
However, there are limited studies on the
effect of yoga training on cardiovascular
response to stress. Moreover, there is paucity
of information on the effect of yoga training
on the time course of the cardiovascular
response following exercise. In view of this,
the present study was planned with the
objective of determining the effect of yoga
training on the cardiovascular response to
step test and its time course after the
exercise in normal young volunteers.

METHODS

Twenty one normal boys (age: 17-19
years) were recruited for the present study.
Those having a history of active sports
training or yoga practice, medical illness
such as tuberculosis, hypertension, diabetes
mellitus, bronchial asthma or major surgery
in the recent past were excluded from the
study. After explaining the design 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
subjects were familiarized with the
laboratory environment and experimental
procedure. On the day of the test, 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 right brachial blood
pressure (BP) was recorded with non-
invasive semi-automatic blood pressure
monitor using the oscillometric method
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(Press-Mate BP 8800, Colin Corporation,
Japan). Pulse pressure (PP = SP - DP),
mean pressure (MP =DP + PP/3) and rate-
pressure product [RPP = (HR x SP)/100] and
double product (Do P = HR x MP) were
calculated for each recording. Three BP
recordings at one-minute intervals were
taken and the lowest of these values was
included for calculation. Cardiovascular
response to exercise was determined 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
practised the same under our direct
supervision, daily for 45 minutes, for a total
duration of 2 months. The yogasans and
pranayams taught were: talasan, utkatasan,
trikonasan, ardha-matsyendrasan, bakasan,

pavanmuktasan, navasan, noukasan,
matsyasan, pashchimottanasan, halasan,
bhujangasan, shalabhasan, sarvangasan,
shavasan, mukh-bhastrika, mahat-yoga
pranayam, nadi shuddhi and savitri
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 using Student’s
paired ‘t’ test to compare the pre and post-
training values. A p value of less than 0.05
was accepted as indicating significant
difference between the compared values.

RESULTS
in Table I.

Results are given 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 significant rise in all these
parameters except DP which showed a
significant decrease following the exercise.
All these parameters showed subsequent
progressive recovery throughout the ten
minute study period. After 2 months of yoga
training, the exercise-induced change in
these parameters was significantly less as
compared to their pre-training response.
Before yoga training, only MP returned to
pre-exercise basal value whereas other
parameters continued to be significantly
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 returned to their pre-exercise basal
values by the end of 10 min study period.

DISCUSSION

The purpose of this study was to
determine if yoga training modulates the
cardiovascular response to exercise and its
time course after the exercise. Yoga training
for two months resulted in a significant
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
significant increase in the parameters
measured except DP which showed a
significant decrease in response to exercise
stress. After yoga training, these exercise-
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induced changes (i.e. decrease in DP and
increase in other parameters) were
significantly reduced. It is interesting to
note that before yoga training only MP had
returned to pre-exercise value at the end of
10 minutes study period. After yoga
training, SP, DP and PP also returned to
the pre-exercise basal values indicating
faster recovery of cariovascular parameters
after yoga training. Our results are similar
to the recent findings of O’ Sullivan and
Bell (9) who have reported that physical
training blunts the pressor, tachycardiac
and vasodilator responses and attributed
this to blunting of sympathetic vasodilator
activation. Although Bhattacharya &
Krishnaswami (1) concluded that yoga
training does not produce any marked effect
on the physiological parameters of the
subjects, there are several reports of
beneficial effects of yoga training 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 training
improves physical efficiency as indicated by
significant increase in cardiac 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
training increases muscular endurance,
delays onset of fatigue and enables one to
perform work at lesser V4, max. Palatini
(11) has reported that in comparison
to normotensives, the increase in DP
in response to isometric exercise is
substantially more in hypertensives. An
exaggerated cardiovascular reactivity to the
stressors is known to be a risk factor for
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cardiovascular diseases whereas reduced
reactivity is an indicator of fitness.
Therefore a reduction in exercise-induced
stress on cardiovascular system by yoga
training has physiological significance as
well as clinical applications.

Yoga Training and Exercise 465

ACKNOWLEDGEMENTS

We gratefully acknowledge the financial
support from the Director, Central Council
for Research in Yoga & Naturopathy
(CCRYN), New Delhi.

REFERENCES

1. Bhattacharyya KS and Krishnaswami P. Trial
of yogic exercise. Armed Forces Med J 1960; 16:
222-228.

2. Muralidhara DV and Ranganathan KV. Effect of
yoga practice on cardiac recovery index. Indian J
Physiol Pharmacol 1982; 26: 279-283.

3. Raju PS, Prasad KV, Venkata RY, Murthy KJ and
Reddy MV. Influence of intensive yoga training on
physiological changes in 6 adult women: a case
report. J Altern Complement Med 1997; 3: 291-
295.

4. Bera TK and Rajapurkar MV. Body composition,
cardiovascular endurance and anaerobic power of
yogic practitioner. Indian J Physiol Pharmacol
1993; 37(3): 225-228.

5. Balasubramanian B and Pansare MS. Effect of yoga
on aerobic and anaerobic power of muscles. Indian
J Physiol Pharmacol 1991; 35: 281-282.

6. Ganeriwal SK, Sen SC, and Khandare SS. Test of
physical fitness (Harvard Step Test) in Indian
females. Indian Jour Med Res 1968; 56: 845-849.

7. Gobel FL, Nordstrom LA, Nelson RR, Jorgenson
CR, Wang Y. The rate-pressure-product as an index
of myocardial oxygen consumption during exercise
in patients with angina pectoris. Circulation 1978;
57: 549-556.

8. Ray US, Mukhopadhyaya S, Purkayastha SS,
Asnani V, Tomer OS, Prashad R, Thakur L
and Selvamurthy W. Effect of exercises on
physical and mental health of young fellowship
course trainees. Indian J Physiol Pharmacol 2001;
45: 37-53.

9. O’Sullivan and Bell C. Training reduce autonomic
cardiovascular responses to both exercise-
dependent and independent stimuli in humans.
Auton Neurosci 2001; 91: 76-84.

10. Ray US, Hegde KS and Selvamurthy W.
Improvement in muscular efficiency as related to
a standard task after yogic exercises in middle aged
men. Indian J Med Res 1986; 83: 343-348.

11. Palatini P. Blood pressure behavior during physical
activity. Sports Med 1988; 5: 353-374.

CORRIGENDUM

Letter to the Editor: “Effect of six weeks of Shavasan training on spectral measures
of short-term heart rate variability in young healthy 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.



