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A study on the effects of selectad yogic
exercises on psychophysicological functioning
and tolerance to aviation stresses on saven
healthy and motivated subjects was carried
out. After twenty four weelis of yogic training,
a statistically significant reduction in heart
rate, blood pressure and weight were noticed,
There was significant rise in alpha index better
performance as psychomotor tests and increas-
ed *G tolerance. The findings suggest a tend-
ency for better thermeregulation. cardiovas-
cular functions and a part to play in increasing
resistance to motion sickness.

Introduction

Yoga Is an ancient Indian Science which has
bezen considered as a means to  attain and maintain
psychological equilibrium  against a variety af
stresses. Inthe field of aviation the individuals are
constantly exposed to various stresses with severe
physiological and psychological demands placed on
them. It has been reported that static exercises may
be more useful in enhancing tolerance to aviation
strosses as compared to endurance training. It is
intended to select, rationalise and standardise car-
tain vogic exercises, keeping in view the psycho-
physiological stresses to  which an  aviator Is
exposed. It is aimed to find out the role played by
these yogic exercises in bringing about any psycho-
physiologic changes to the benefit of the individual
towards better adjustment to aviation stresses,

Material and Methods

Seven healthy well motivated voluntesrs in the
age group of 32-43 years (mean age 36.4 yrs) were
takan far this study. Before starting the study, thair
general and systemic examination was cartied out.
Their base line parameters were recorded before
commencement of yoga training.. All these para-
meters were recorded in the morning before start-
ing the days routine. The wvarious pargmetars
studied included the following (—

{a) Pulss, BP and weight

(b) ECG—12 laads
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(c) EEG—16 channels

{d) | G tolerance

{8) 70° head up tilt (HUT) studies to assess
orthostatic tolerance.

() Cold pressor test to assess overall cardio-
vascular reflex activity.

(g) Bicycle Ergometer—sub-maximal exercise
on which oxygen consumption, ventilation
and cardiovascular parameters have been
recorded. Load given was 756 Watts for 8
mits.

(h) Exposure to heat stress (Oxford Index
38.7°C) 20 min Values reported on changes
for Mean Skin Temperature (MST), Oral
Temperature (OT), Mean Body Temperature
{MBT}, heart rate.

(i) Stressanlyser—performance on this test in-
volves tracking and psychomotor coordina-
tion in general,

() Simple & choice reaction time tests.

(k) Flight oriented psychomotor test (FOPT)—
Petformance of this test involves compre-
hension, short term memory and gross
psychomotor coordination.

() Flight Stressor Task—this invelves vigilance
task which simulaies partially a flight emer-
gency.

T

Critical Flicker Fusion Frequency—This is
an index of the subject’s psvchophysiologi-
cal state.

{m

Tha subjects were assessed on the above men-
tioned psychophysiological parameters which were
recorded at apptoximately the same time of the day
after six months of yogic training exercise.

The volunteers wers subjected to the following
asanas. five times a week, for a duration of one hour
each time.

{a) Sithilikarans Vyama

(h) Suryanamaskar
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Results and discussion

The results on various psychophysiological
meters (pre and post yoga) are given in tal
to IX. Tables are attached as an appendiy.

(¢} Standing posture :

(i} Ardhakati Chaokrasana

(i1} Parsva Konasana

(iii) Ardha Chakrasana
{iv) Pada hastasana
(v} Parivatta trikonasana

(d) Uddiyana Bandha
{e) Sitting posture :

(i) Sasankasana

(i) Ustrasana

(lii) Paschimatanasana

{iv) Padmasana

(v} Ardha Natsyendrasans
{f} Supine posture :

(i} Vipartikarani

(i) Sarvangasana

{iii} Matsyazana

{iv) Halasana

(v} Chakrasana
{g) Prone posture :

(i} Bhujangasana

(ii} Salabhasana

(i) Dhunurasana

{iv] Savasana

(v} Pranayama



Discussian

y bgin axargises improve the psychophysiological
inctioning of the body as they bring about equi-
ibtium between autonomic responses. 1t s possible
wen to condition the higher nervous regions and
h these functions of some of [the internal
-¢. which cannot be influenced volitionally.

'J.lr study has shown signilicant fall in heart
file, systolic and diastolic BP (Table 1). Simili
.:.- have heen reported by Sclvamurthy et. al.
gt: &l snd Lakshmikenta et. al. Yoga has
ulilised for the management of hypertension
‘has suggested that yogic sxercises influence
hypothalamus which maintains homeostasis via
i _”'_hnmin: narvous system by reducing sympathetic
aetivity,. One of the subjects in this stdy had
0 significant reduction in body weight after
months of yoga training (Table 11). This could
ributed to certain degres of isomelrnic muscu-
gxercise. Udapa et al have observed correction

ody weight in their study.

On bicycle ergometer, with submaximal exercise

B

improved cardiovascular efficiency was noted after

eolks of yoga training. There was reduction

| UCI'; max. ventilation, heart rate and blood
ssure (Table V1).

On cold piessor test the post yoga recording
ar twenly four weeks showad lesser fise in hearnt
te and blood pressure as compared 10 pre training

teadings (Table - VI11). However tilttable test did
notreveal any significant change (Table IX). Ex-
& 1o heat stress in the |AM hot cockpit showed
s of reduction of heat induced physiological
nafter 24 weeks of yoga training (Table VII.

gse attribute 1o a better adjustment of the thermo

‘regulatory mechanism. Bhatnagar et al and Selvamur-
&-,t* 8t 8l have also reported improvement in ther-
il aregulation efficiency due to yogic training.

Anow study subjects have shown significant
i trﬁasn in - GZ tolerance (Table V). Epperson® in
study has reported that weight lifting exercise
{umﬂrextremlw strengthening) has shown to im-
ptove | Gz tolerance on voluntaer centrifuge acce-
eration panal members. Added to this upper ext-
Cremity development, exercise would seem approp-
fiate to enhance support of neck which must rotate

side to side during high G combat.

At present
thara is no evidence that aerobic or endurance
training enhances +Gz tolerance. There is the
possibility thal this running  or jogging type exer-
cise which mainly increase lower extremity muscle
mass, could lead to greater amount of venous pool-
ing in lower extremetes which may lagd 1o decreas-
ed-+ Gz tolaranca. In our study subjects have shown
increase in -+ Gz tolerance possibly on agcount of
plenty of upper extramity and [sometric pattern of
yogic exarcises involved in the yoga protile.

Two subjects developad symptoms of motion
sickness in human cantrifuge in pre yoga phase
but no such symptoms were observed ahter six
menths of yoga training. This may ba on account
of vestibular habituation accorded by various yogic
gxerclses, There i some evidsange that gymna-
stic sxarcises which stimulate the vestibular appar-
atus e.g. tumbling and rolling on & mat or by means
of a sophisticated gymnastic equipment (Dobie)
reduce susceptibility to motion sickness. There
is svidence to suggest, that ground wvestibular
excrcises have a part toplay in helping individual
to achieve a state of habituation to motion and in
maintaining that state (Popov).” Apart from vesti-
bular hahituation, optimisation of arousal might
have contributed towards reduction of susceptibility
1o motion sickness.

Alpha state is ong in which the brain is in awake
and yet relaxed and peaceful state. Increase in alpha
index observed in the present study may represent
an enhanced and yet restful awake state following

yogic exercises (Table 11}, The yogic exercises help
the individual to condition their brain in such a
way that the quick restoration of alpha state takes
place following any departure from such restful,
awake periods. The relaxation attendent to the
alpha state could have had its beneficial effectsin
alleviating the normal daily stresses. This isevi-
dent to some extent from the enhanced sense of
well being reported by the subjects.

Significant improvement was not noticed on
performance on various psychomotor tests  like
stressanalyser, flight stressor task, flight oriented
psychomaolor test, reaction time test and CFF (Table

&IV, All the yogic postures involve the con-
stant attention, concentration, alertness  with
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Table 1
Physiological Parameters

FRE YOGA POST YOGA MEAN
MEAN-LSD MEAN +5D DIFF
I HR/mt 66.1 18.8 63.147.0 -5.6
i SYSTBP 1367485 125.146,7 -10.6
i mm Hg
: DIASTBP 797475 76.9-.6.4 -2.8
mm Hg
il —
Il
|
| Tahble ||
U §
| Physiclagical Parameters
PRE YOGA FOST YOGA MEAN
MEANS4SD MEAN:SD DIFF
Weight Kas. 67.2446 84.543.1 —7
Alpha Index  40.747.5 52.9+8.9 +12.2
Table 11}
Phychological Tests
il PRE YOGA POST YOoGA Mean
¥ Mean - SD Mean + 8D diff.
I s bl
! =
i Simple 293 + 55 264 =+ 31 — 39
'1 Reaction time
'|' in milli Sec,
1 Choice 396 + g9 363 + 99 — 33
Tl Reaction time
. in milli Sec
FOPT 7.3+13 6.7 + 1.1 — 0.8
" TRT in Sec
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Paychological Tests

Table IV

PRE YOGA
Mean -L SD

POST YOGA
Mean -i: SD

Diff

ressanalyser 191 L 17

26.25 + 5.86

164 £ 15

19.48 + 7.48

=1

383 24 37.3 417 1.0 P < 0.05
Table V
Reactions to |} Gz
PRE YOGA POST YOGA Mean Sig
Mean = SD Mean = SD diff
3624 094 410 + BO 0.48 P'<Z Q.06
2/5 0/a — £
Tabls VI
Bicycie Ergometer
 maximal Exercise 75 Watts — & min
PRE YOGA POST YOGA Mean Sig
fMean = SD Mean = 5D diff
1.22 £ 0.3 1.07 =031 — 15 NS
320448 283 + 2.6 — 26 NS
1213 412 1167 £ 1.8 — 2.6 NS
1687 £ 8.3 149.7 £12.8 — 6.0 NS
85.8 4- 3.8 Bo.8 £ 7.2 — 5.0 NS
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Table VI

Physiological Responses to Heat Stress

PRE YOGA POSTYOGA Mean Sig
Mean 4= 5D Mean 4 SD diff
DMSTC 3.3 02 34 4+ 0.7 0.1 NG
AOTC 0.9 + 0.6 0.5 4 0.3 0.4 NS
ABTC 216 -+ 0.44 1.56 4 0.30 0.6 NS
SHR beats/min 24 =+ 2.2 23.7 497 0.3 W&
Table V1|
Cold Pressor Test
PRE YOGA POST YOGA Mean Sig
Mean = SD Mean 4+ SD diff
/\HR/min 13.1 + 10.1 6.5 £ 4,5 — 6.6 NS
AEyst BP 214 4. B2 187154 — 2.7 HSj
/\Diast BP 1789+ 28 184 + 7.5 0.5 NS
Table IX
70° Hut Test
Pre Yoga Post Yoga Mean Sig
Mean =+ 5D Mean &= SD diff
2 HR/mt 124 + 5.1 11.0 - 4.2 —14 NS
£ SystBP 4
mmHg —36+28 —12 +4.3 23 NS
2 DiastEP
mm Hg 10.7 4 28 77+ 41 — 30 NS
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Wianeous relaxation and precision in psychomotor
fdination to pursuit of achieving an  appropriate
ura, These inherent factors in yogic  exer-
appesr to have contributed 1o the battar per-
nce. Other factors like increases in alpha index,
hemispharic coherence and the concommi-
| senseof well being could have contributed
he increased performance efficiency after six
s of yoga lraining.

1 study suggests that yogic exercises influence
ihe psychophysiological functions in a beneficial
g Yogic exercises appear to improve the mental
physical functioning of the body, bring about
lanced equilibrium between autonomic respon-
and conditioning of the higher nervous region
bly hypothalamo limbic region. However further
g5 on a large sample may throw more light on

aspocts,
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