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Abstract: The recovery from induced physiological stress in Shavasana
(a yogic relaxation posture) and two other postures (resting in chair and
resting supine posture) was compared. Twenty one males and 6 females
(age 21-30 yrs) were allowed to take rest in one of the above postures

immediately after completing the scheduled treadmill running. The recovery
was assessed in terms of Heart Rate (HR) and Blood pressure (EP). HR
and BP were measured before and every two minutes after the treadmill
running till they returned to the initial level. The results revealed that
the effects of stress was reversed in significantly (P < 0.01) shorter time
in Shauasana, compared to the resting posture in chair and a supine
posture.
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INTRODUCTION

Stress may be defined as the individual's
perception about less than pleasant
functioning of body organs, which in turn
helps the individual to assess the
environment (1). During such a
physiological stress, the function of the
organs is either inhibited or enhanced e.g.
the digestion is inhibited whereas blood
pressure and heart rate are increased.
Although some amount of stress helps to
improve one's ability, excessively high or
low level of physiological stress adversely
affects performance (2, 3, 4).

Various conventional as well as non
pharmacological methods, including
progressive muscle relaxation are becoming
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popular for reduction of stress (5, 6, 7, 8, 9,
10).

Recently, Shavasana, a yogic relaxation
posture, has been extensively used
to prevent as well as control
psychophysiological stress 01, 12, 13, 14,
15, 16, 17, 18). In one of the slmdies, the
yoga practitioners, exposed to physiological
stress showed better neuromuscular
efficiency (19). However, there is little
information available regarding the
significance of Shavasana in recovering from
an acute stress induced by physical exercise.
The objective of the present investigation
was to compare the efficacy of Shavasana,
simple chair sitting and a lying down in
the supine posture in recovering from
exercise-induced stress.
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METHODS

Subjects (Ss) were 27 graduate students
of Diploma in Yoga Education course (21
males and 6 females), 21-30 years of age,
from G.S. College of Yoga and Cultural
Synthesis, Kaivalyadhama, Lonavla (India)
in the year 1994-95. These Yoga students
were undergoing their daily yoga practices
before coming to the laboratory. After
completing the scheduled treadmill running
i.e. 7 km. hr.- 1 7 incl. grade, 5 min daTi for
males and 5 km. hr.-I 7 incl. grade, 5 min
daTI for females, each subject used to take
rest in one out of the following three ways:
sitting on a chair, lying supine, or
Shavasana. Each mode of resting was
studied on a different day. The experiments
were conducted on an empty stomach in the
morning from 8.30 to 9.30 a.m.

While resting in supine posture or on a
chair the Ss were directed to keep their eyes
open to avoid sleep. During Shavasana Ss
closed their eyes and followed the standard
technique (20) taught by the yoga instructor
in the practical classes of yoga college. The
two variables, viz. heart rate (HR in beats/
min) and blood pressure (BP in mm Hg)
were recorded in the initial resting
conditions (Chair sitting and lying in supine
position) and during recovery state 1.5 min
after the scheduled treadmill running, in
one of the three resting conditions, till HR
and BP returned to the normal resting level.
The recovery time for every subject was also
noted. BP and HR were measured with
the help of Automatic electronic
sphygmomanometer from Omron company,
Japan.

Chi-square test (21) followed by
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associated standard descriptive statistics
were used for data analysis.

RESULTS

Percentage recovery from stress in chair
sitting as indicated by HR, was 97.80%. In
case of males and 93.80% in case of females,
within 30 minutes time (Table n. In the
same sitting posture and duration, 96.14%
and 95.11% recovery in systolic blood
pressure (SBP) was observed for male and
female Ss respectively (Table II). The
resting diastolic blood pressure (DBP) did
not show any significant increase after the
tread mill running. These results indicate
that simple chair sitting and resting could
recover the induced stress within the
average period of 30 minutes (SD± 5.00).

In lying supine posture there was
98.96% and 98.29% recovery in HR in male
and female Ss respectively, within the
period of 24 minutes (Table n. The recovery
in terms of SBP was 98.40% in males and
97.24% in females within the same duration.
The DBP did not increase significantly after
treadmill running or during resting period.
It appears from the results that simple
resting in lying (supine) posture could
recover the stress within the average period
of 24 min (SD ± 4.10) in male and female

Ss.

In case of resting in Shauasana the male
Ss showed 100% HR recovery within 12 min
whereas an identical recovery rate was
observed among female Ss within 10 min
(Table n. It was also observed that SBP
came to the normal level within 10 to 12
min in all the Ss (Table II). No significant
change was observed in DBP as a result of
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exercise. The results clearly indicate
that Shavasana, a yogic relaxation posture,
could lead to recovery from exercise stress

within the average period of 10 min
(SD ± 4.00).

Chi-square test (X2 test) revealed that
lying (supine) posture led to recovery of
heart rate more quickly as compared to

chair sitting. However, this difference was
not statistically significant as shown in
Table III (X2=2.27 P> 0.05 in male Ss;
X2=1.90 P> 0.05 in female Ss).
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Shavasana led to recovery of the HR and
SBP significantly faster than chair sitting
(X2=34.49, P < 0.01 in males and X2=41.69,

P < 0.01 in females) and lying supine
posture (X2=20.24, P < 0.01 in males; X2
=27.52, P < 0.01 in females). Fig. 1 explains
that Shavasa.na not only led to recovery of

the HR within 8 to 12 minutes but brought
the HR even below the resting level. The

relaxation was prominent from the 8th
minute of Shavasana and this state was
retained upto the 16th minute (Fig. 1). Thus
the results indicate out of the three methods
studied, Shavasana led to recovery from

TABLE I: Percentage wise HR recovery in three different postures (n = 27).

Initial HR HR at the and Percentage of HR recovery in rest
Posture in resting of Treadmill

condition running 6 mins 8 mins 10/12 mins 14 mins 16 mins 24/30 millS

Mals Ss:
Sitting 65.52 ± 6.27 123.95 ± 13.62 24.23% 33.01% 42.46%" 46.87% 48.96% 97.80%**
Lying (Supine)63.48 ± 8.45 125.43 ± 12.88 30.58% 32.75% 45.21%" 45.21% 52.28% 9896%*
Shavasana 64.86 ± 5.25 124.57 ± 12.62 80.24% 9:3.33% 100%" 108.1410 99.930/<
Female Ss:
Si tting 74.00 ± 12.16 124.33 ± 12.11 22.51% 26.48% 47.02%' 56.96% 54.96% 93.80%**
Lying 69.00 ± 15.91 127.66 ± 9.62 28.98% .37.50% 58.38%' 65.90% 69.89'7" 98.297< •
Shavasana 72.33 ± 9.6:3 125.66 ± 12.19 42.49% 93.11% 99.74%' 104.36% 96.86<1<,

, = % recovery within 10 min; .. = % recovery within 12 min;
* = % recovery within 24 min; ** =% recovery within 30 min.

TABLE II : Percentage wise hlood pressure recovery in three different postures (n=271.

Initial BP in BP at the end Percentage of recovery after

Postares
Rest condition of treadmill run

systol diastol systol diastvl 2 min 10'/12" 24*30**
(m±SD) (m±SD) (m±SDJ (m±SDJ mIn nun

t",rale Ss
Chair sitting 122.95 ± 9.44 77.62 ± 9.06 151.28 ± 9.59 82.19 ± 6.30 9.20% 96.14%**
Lying Supine 121.80 ± 9.66 77.43 ± 9.34 149.86 ± 9.06 84.43 ± 5.88 12.31 %- 98.40%*
Shavasana 122.52 ± 9.66 77.62 ± 9.96 151.62 ± 7.96 81.71 ± 8.10 20.24% 98.28%"

Female Ss
Sitting 119.17 ± 9.59 79.00 ± 9.07 137.66 ± 15.10 83.50 ± 8.79 10.12%- 95.11%**
Lying Supine 118.33 ± 9.71 77.83 ± 6.04 138.16 ± 14.94 79.16 ± 6.46 13.25%- 97.24%*
Shavasana' 118.83 ± 9.20 77.83 ± 8.80 140.66 ± 14.42 79.66 ± 8.49 35.13% 100%'

+ = % recovery within 10 min; ++ = % recovery within 12 min;
* = % recovery within 24 min; ** = % recovery within 30 min.
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TABLE III CH I - square test indicating recovery in heart rate in three different postures.

)(2 value (or HR )(2 value (or HR
Recovery Posture recovery In males recovery in (emales
time

Lying Shavasana Lying Shavasana

2 min Sitting 0.76 8.47 0.19 17.09
Lying 7.06 14.12

4 min Si tting 0.99 10.22' 1.2 22.05'
Lying 12.28' 25.80'

6 min Sitting 0.74 22.25' 0.81 43.11"
Lying 30.03' 33.68*

8 min Sitting 0.006 28.79' 1.90 41.69'
Lying 29.11* 27.52*

10 min Sitting 2.27 34.49' 2.00 39.33'
Lying 20.24* 28.26*

12 min Sitting 0.086 23.61'
Lying 20.67'

'Significant at the P <.01 level
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Fig. 1: Physiological Stress Recovery in three different
Postures (Chair sitting, Lying-supine and
Shavasana)

stress within the shortest time and provided
further relaxation in addition.

DISCUSSION

In this study the Ss underwent treadmill
running which gave them a moderately high
intensity exercise. Therefore, it was only to
be expected that there would be a marked
increase in heart rate and blood pressure.
Since the Ss had no previous training in

treadmill running, the exercise involved
considerable stress. The results of this study
indicate that the Shavasana led to recovery
from the stress faster than sitting on a chair
or lying supine. The time required for
recovery from stress in chair sitting was
the longest. Normally, HR and BP are
slightly more in standing and sitting
postures than in the lying down posture
(22). Against this background it may be
understood that the stress recovery time
may also differ in sitting and lying postures,
since there is an extra work load on the
circulatory system against the gravitational
force in sitting condition. In lying posture
as well as in Shavasana the whole body
remains in a well supported condition where
the centre of gravity is nearest to the
ground. Naturally, when the extensors and
flexors are not required to work against the
gravitational force, they are greatly relaxed.
Thus the force required of the heart to pump
blood against gravity is reduced to a great
extent.

The question, however, arIses that SInce
Shavasana is also practised in lying supine
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position, how it leads to faster recovery than
simply lying down in the supine posture?
In Shavasana the eyes are closed so that at
least one of the powerful sensory input is
cut off which may otherwise provoke the
thought process. The subject shifts his
attention to different parts of his body or
concentrates only on the abdominal
movements during breathing. Thus his
awareness turns inward and gets diverted
from the external objects as well from the
endogenous thoughts. The analytical
activity of the cortex is not given any scope
and thus the anxiety or tension as well as
other psychological accompaniments are
reduced (23, 24, 25, 26) and the Ss
experience complete relaxation and
tranquillity. In such a condition the
parasympathetic predominance IS

established. Such deep relaxation causes the
reversal of the 'flight or fight' response (27,
28, 29) which results in maximum reduction
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of HR and BP, even below the normal
resting level (Fig. 1).

Thus in conclusion, it can be stated that
Shavasana can establish a psycho
physiological relaxation in such a way that
the induced physiological stress is reduced
significantly in a shorter time as compared
to chair sitting or lying down in a supine
position.

ACKNOWLEDGEMENTS

The authors are thankful to the Director
of Research, K.S.M.Y.M. Samiti, Lonavla,
India, for encouragement and the principal,
G.S. College of Yoga and cultural Synthesis,
Lonavla, for allowing the students
to participate in the investigation.
Sincere thanks are due to the students
who volunteered as subjects and
rendered their cooperation throughout the
project.

REFERENCES

1. Sharpe R. Thrive on stress. Rupa and Co, Calcutta,
1993.

2. Buckelew SP, Hannay HJ. Relationship among
anxiety, defensiveness, sex, task, difficulty and
performance on various neuropsychological tasks.
Perceptual and Motor Skills 1986; 63; 711-718.

3. Bera TK. A study on physical performance in
ath letics and some of its effective psychological
determinants of teacher trainees. Unpublished
Ph.D. Dissertation, University of Kalyani, West
Bengal, 1990.

4. Hodges WR, Spielberger CD. Digit span; An
incident to state anxiety? J of Consulting and
Clinical Psychology 1969; 33; 430-434.

5. Benson H, Alexander S, Foldman CL. Decreaes
premature ventricular contractions through use of
the relaxation response in patients with stable
ischemic heart disease. Lancet 1975; 2; 380-382.

6. DeBerry S, Davis S, Reinhard KE. A comparison
of meditation-relaxation and cognitivelbehavioural
techniques for reducing anx'iety and depression in

a geriatric population. J Geriatric Psychiatry 1989;
22: 231-247.

7. Ingram RE, Kendall PC. The cognitive side of
anxiety. Cognitive Research and Therapy 1987; 11:
523-536.

8. Rimm DC, Masters JC. Behaviour therapy:
technique and empirical findings. Academic press,
New York, 1974.

9. Suinn RM, Richardson F. Anxiety management
training: A non-specific behaviour therapy
programm for anxiety control. Beheviour Therapy
1971; 2: 498-511.

10. Yesavage JA. Relaxation and memory training in
39 elderly patients. Am J Psychiat 1984; 141: 778
781.

11. Wallace RK, Benson H. The physiology of
meditation. Scientific American 1972; 226: 84-90.

12. Wood C. Mood change and perceptions of vitality:
a comparison of the effects of relaxation,
visualization and yoga. J of the Royal Society of
Medicine 1993; 86: 254-258.



478 Bera et al

13. Muralidhara DV, Ranganathan KV. Effect of yoga
practice on cardiac recovery index. Indian J Physiol
Pharmacol 1982; 26: 4: 279-283.

14. Patel C. 12 month follow up of yoga and
biofeedback in the management of hypertension.
Lancet (Jan 11) 1975; 2:7898: 62-64.

15. Tulpule TH, Tulpule AT. A method of relaxation
for rehabilitation after myocardial infarction.
Indian Heart Journal 1980, 32: 1-7.

16. Telles S, Desiraju T. Autonomic changes in
brahmakumari raj yoga meditation. Int J of Psyclwl
1993; 15: 147-152.

17. Me Grady A. Effects of group relaxation training
and thermal biofeedback on blood pressure and
related physiological and psychological variables in
essential hypertension. Biofeedback and Self
Regulation 1994; 19: 1: 51-66.

18. Sunder S, Agrawal SK, Singh VP, Bhattacharjee
SK, Udupa KN, Vaish SK. Role of yoga in
management of essential herpertension. Acta
CardiologiC! 1984; 39: 3: 203-208.

19. Gore MM. Effect of yogic training on
neuromuscular efficiency in normal and stressful
conditions. Yoga Mimamsa 1988; 26: 3 and 4: 15
24.

20. Kuvalayananda Swami. Asana. Lonavla-India:
Kaivalyadhama Prakashana, Mumbai 1993: 80-82.

Indian J Physiol Pharmacol 1998; 42(4)

21. Best J, Kahn JV. Research in Education, New
Delhi: Prentice Hall of India, 1993.

22. Ghai CL. A text book of practical physiology. New
Delhi: Jaypee Brothers Medical Publishers (P) Ltrl.
1990.

23. Gore MM. Anatomy and Physiology of yogic
practices. Lonavla-India: Kanchan Prakashan,
Kaivalyadhama,1991.

24. Datey K, Deshmukh SN, Dalvi CP, Vinekar MD,
Shauasana - a yogic exercise in the management
of hypertension. Angiology 1969; 20: 325-333.

25. Patel C, Marmot MG, Terry DG. Controlled trial
of feedbackaided behavioural methods in reducing
mild hypertension. British Medica.l Journal 1981;
282: 2005-2008.

26. Yadav HY. Yoga for students. Bombay - India: Vom
and Co. Publishers Pvt Ltd. 1973.

27. Breary .JF, Benson H, Klemchuk HP. A simple
psychophysiologic technique which elicits the
hypometabolic changes of relaxation response.
Psychosom Med 1974; 36: 115-120.

28. Wolpe J. Reciprocal inhibition and therapeutic
change J Behao Ther Exp Psych 1981; 12: 3: 185
188.

29. Udupa KN, Singh RH. The scientific basis of yoga.
JAMA 1972: 2~0: 1365.


