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Tolerance to Aviation Stresses after Yogic Exercise —
A Psychophysiological Evaluation

Abstract

A_ BTUDY on the efftets of some vogic exepcises
an psyeho-physiological  functoning and telerance
tooaviation stresies on six healthy, well morivared
subjects in the ape proup of 95-40 vears was carried
out,  After o period of twently weeks, a statistically
signifitant reduciion in heart rate and rise in :;]pha
index were found, Keduction in svstolic/diastolic
blood pressure and weight were also noticed thengh
not significant,  Two sobjeets wheose baseline LCG
had zhown low amplitude of T wave in the lateral
precovdial leads showed relurn of T to normal ampli-
tude. There was a sugeestion of more effective
thermoregulation under severe lieat siress. Perior-
mance on perceptuunl spesd 1est and Flight Oriented
Payehomatar test showed improvement,

Entroduction

Stresy endangers the peychophyeiclogical equili-
Lbrinm of the individual®, Yoza has been considered
as a meand to allain and maintain this eguilibrinm't,
In aviation, individoals are constantly exposed to
varions external and internal stresses with severe
physiological and psvchological demands placed on
tliern. It has been reported thar staric cxercizes sem
may be more useful in enhancing tolerance to aviation
stresses as compared 1o endurance (raining which in-
creasey incidence ol syntope™1.  Hawever, no study
has yet heen undertaken, emplaying vogic exercises as
a stress reducing agent in aviatios. In the presénmt
study it is intended lo find out whether or not yagic
exercises bring about any psyche-physiclagical changes
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in the individual towards better ad justment to avialiir
steesses. This preliminary report is after 20 weel
ol yoga training, 1

Materlal and Methods
Six healthy well motivated volunteers in the
group of 33-40 years (mean age 37,3 yrs) were'l
for this study. Before starting the study, thet
general and systemic examination was careled ol
Their baseline parameters which wers vecord
the morning at about 0745 hrs before startip
day's routine work included the lotlowing ;

(i) Pulse & B. P.

(i) ECG — 19 lead

(i) EEG |6 Channel

{iv) Pulmonary function tess,

(v) 70 Head up Tilt (HUT) tahle st
assess orthostatic tolerance,

ivi] LExpuosure toheatstress {Oxford Tndex 38,
in the TAM Hot Cockpit to assesseffe
voga on thermaoregulation.

(vii) Pereeptual speed west ro assess the s
perception of a-complex delail. '

(viil) Wechsler memory scale — 3 com
memaory test,
iz}  Flizhe oriented psychomotor lest — pe
mance of this (esl involves comprehs

short term memory and gross psvch
caordination,
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Fle. 1 The voga azapas pravimed by the sulvecs

(x) Flicker Fusion Prequency—this Is an index
of the subject’s psyvchophysiological state.
16 PI" Tesr—it is an objecrive personality
{est where subjeet’s total personality profile
is drawn on sisteen primary trails,

{xi)

3o obtaining the baseline records, the subjects
were introduced to vogic exerciscs which were given
roa duration of hall ap hour daily by the first
wthor: who has  undergone a [ormal wwalwng on

(=53
The fullowing asanas (Fig.]l) inseguential ordor

are employed as yogic exercises and were given
¢ about half an hour daily - —

{1} Sarvangasana
(i) Halasana
(i} Mutayasana
liv) Puschimottasana

v} Bhujangasana

(NE I T T S AT

{vi} Shalahhdsans
ivii) Dhgnurasana
{viii} Uddiyana Bandha
{1x) Pranayvama

(%1 Shavasand

(xt) Suklmsana

‘I'he  subjects weore agsessed on the ahove men-
tioned psychophysialogical paruuieters which were
recorded st approximately the same time of the day
alter seven and rwenty weeks of vogic exercises,

Flesults
The eifect of voga on phyviinlogical parameters
iz given in Tables I & LI while the response towhole
l.||;:||:|.'. heati TR and 335 WE (Oxivid Index
C) iz tabulated in Table LI

I‘71.|! il

The respiratory lunction parameters are shown
in Tahle TV, Statistical analysiy has ool shown any

signiticant difference in pre and post yoza rosls

6




TABLE 1

Phystological Paragmeters (@)

Tleart Rate Swululc BP Diastalic Br

After BIET -  pare AT Rl Adter Aller
Belone Hofore ; ) woeks Belore T Weaks 20 wiel

H 7 weoks 20 weeks % ;
¥oga ol Yops of ¥oga Yogs of ¥Yaga of Yo Toga of Youl of Yot

SP i fd - ] 120 : -
MBD i 70 ' 10 ) ; i
JMW A Tii : | 32 L il
FEMIT 78 1 7 x 120 i
TREB ] { 114 e T4
YN fily B0 5h 110 i

Mean i G7.35 2 117.7
b1 8 fja 6. . K H.3

Mean dill. from
Before Yoga —4.7 -1%2
Significance P05 P=0.05

TABLL 11

Physiological Paramerers (b}

Hesting Elecrrocardiogram ( Twives) Weight In Kgx Alpha Index

Af t; r After Aller .."‘Ll'tﬂt After
Before Yuga 2Wweeks 7 weaks i weeks 7 weeks 20 weeky
of Yoga af Youa of Yoza of Yoga  of Yoga

— — 60.5 — 77.5 =

Low amplitude MNAD 61 63,2 438 fill
Vo, — Vg
Low amplitude MNATY 1 60 G0 : BE.O af
W — Vi
NAD NADL &3 63 ; 62,6
NALD NAD 7 63 a5

YN nAD NAD : L 18.5

Mean 11, 53, G4, 7
ST ; 29, gy |

MMean diff. from

Betore Yopga + %6

Significance P =004

ot
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TARI.E 11

icffecrs of Yora an Phvsiological Responses to Hear Siress
{57°DE & IS5 W0

Hese v mmeun body Rise in Heart Sweal |osy in
lemperaiore YL rate/Min gms/MT BRA
i Aller Affer . Al er Alter - Alter Alter
Hw:.'-]:",]_" 7T weeke 20 woeks ]f:_. r":”' T weeks 20 weeks H.:'jlr:r' T weeks 20 weeks
G of Yoga of Yo TR G Yowa  of Yowa A of Yogn ol Yogu
MBI 2.82 1,57 2.0 an ER 48 547 b 701
JMW .50 2.0 5. 26 0 F4 431 W16 GO
L0 2.4 2.9 2.8 4 21 i) ) il S
TRH b L 2 2.3 3.2 4. sl 30 247 319 A
YN 323 2.80 1,40 42 28 8 Gl 437 470
Mean .08 234 2. 13.2 by 19,2 b6, 2 Pal 315.6
4 S 0, 310 .45 0.78 116 . 1.3 [22.5 [H14 T8 540, 1
Wean diff. from
lefare ¥ oga L ILELE (.64 - 104 - 4.0 - 09.2 + G5
firna i Ne x5 M NS NS
TABLE TV
Pulnsomary Funciion Tests
FEVI ';E’:I =3 MWV FMF FOF
After Refore After  Before  After  Before  After Defare  Affer Before  Alter
Yopa Yous Youa Yoga ¥oga Woga ¥oga Yaoue o Yowead Yoz Yoga
4459 3637 JElG a2 a1 137 138 200 A ha5 69
4480 3710 25407 a3 78 139 131 206 230 400 441
4661 2495 2927 75 G2 15E 110 156 141 B30 379
32h2 2a897 2710 a3 Ha ay 02 18D 163 260 01

A0 4225 3360 3205 82,3 V60 126 120 208 lad 471 445
g

fhz 652 . 5200 44 5.5 b 20 17 6] 43 | 1 s
155 - 158 6.5 -6 -20 26
NS NG NS NG NS NS
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Fig. 2 Efect of Yozo von CVS respoascs-wo 70° HUTL

The responses of the suljects (N = 6) 1o TFHUT
A sratistical comparison of the
test

1% depicted in Fig 2,
valued at each one ol the points by a paired
for the hefore and after yopa srares did nor reveal
any signilicant ditlerences (P> (0,05).

Besults of performance on pevchological tests
before and alier training are indicared in
Tahkle WV,

yoEie

Discussion

Yogic exercises improve the psychophvsiological
lunctioning of the body uas thev bring abbur equili-
brium between autonomic responses.  T:
cven th condition the hirgher nervous reégions wnd
theongh  these, functions of sowme of
organs of the bady which ganner be infHuenced
volitionallyl,

i possinole

incernal

the

Our study has shown a sirnificant fzll in heare
rate and a fall in systolic/diastolic B is also ohserved
after: dwenty weeks ol vopic exercizes (Table 1),
though not significant. Datey® and Takshmikantan
el al® have watilised ‘yogic exercises o
hypertensinn.  Datev® has suggested that yeogic exer-
indluence the hypothalamus which maintamn

vig aulbnonic opervous syilem (ANS).

treatiment of

=
homoestasis

72

F_ —q AFTER 20 WKS YOGA.
W — ==y AFTER 7 WK5 YOGA
&-ae-eng BEFORE Yoga

MG

“ - _p..u:::q-pupq.'.{.._ i

=" _ge*

here was no signiticent ditference heeween the 5 condiibion

[t has been recognised that cardiovascular ph

by wide  variety
behavinural such  ax stress, anxiety
atritudinal  dispositions ol the  individual®,
chronie aroussl al the hyporhalamus with  assogis
increased sympatheric nervous system activity W
believed o lead w elevated  blood  pressine!
If this is trus, alteration in behavioural factors
arc assocated with decreased sympathetic :l._t-l:ﬁ i
expected o fead to a reduction in blood
Two subjects whose hascline FOCG had shown |
amplitude of 1 wave in the lateral precordial
showed the rewwrn of T to normal amplitude. Lal
kantan et al* ohserved In their reporc that ind
nost vaga training periad, rhe exercise induced
changes in the ECG during the pre-training g
were ahsent even though the Tension Time
(L. T.I) was the same. Inour normal subje
have [ound a reduction in BP, heart cate; ret
normal amplinnde of T wave which could 'he

a reduction inoverall sympatherie activityy

bas postulated that yoglc exercises can bri

a more halanced equilibrium between aa
responses.  Our tilt takle studies to assess-orthos
tolerunce, which is dependent upon the autp
cardiovascular  responsc,  have not sho
gignificanl alteration in response of the mh

can  be  influenced

factors

logy
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70° 1UT (fig.2). Iiis obscrved thal resting I3 P,
and heart rate of the subjects prior ta tilting did mot
show as much reduction  as compared o carly
morning heart raté and blond pressure. Tt is possible
that at thic stage of voga training, the changey
observed are not yer fully established and passibly
with further training, the decreased sympathetic
activity resulting from  the daily clicitation of the
response, may also carry uver 1o the non-relaxation
period during the day and result in decreased blasd
pressure at all tires,

Udapa” hus olserved correction of body weight.
In oor study four out of six subjects have: shown
reduction in body weight (Table I). This could
also be attributuble to a certuin degree to isometric
muscular exerciges.

Bhatnagar er al® found a reduced increase in
the mean body temperature and reduction in sweat
loss in rtheir subjects who had undergone  yara
training. “U'hey attribute this 10 a better adjustment
of the thermoregulatory mechanisms,  We found
that even 2 weeks of voga training reduces, though
oot sgnificantly, the inerease in MBT & HI during
direcl whale body heating in a hot cockpit. The
chunge in sweat loss in our aubjects was minimal
(Table l1I}. Even though the method of increasing
the body temperalure in our experiments was
different to Lhat of Ubatnagar who used exercise,
our findings also suggest thar the thermoregulatory
mechunisms may be less strained afrer voga Lraining.

Muscular exereise s known tw induce cArdig-
vascular changes with reduced HR., 1t could be
suggested that cardiovaseular changes seen by us
have also been contributed to by muscular effort
during yogsa. However, the fact that the ther-
movegulatory mechanism alse seems ta be affecred
supports the theory of an overall conditioning of the
higher autonomic function influencing aress

Respiratory function {lung chestwall mechanics)
1= available at this time only in 4 subjects (Table 1.
Nu comments are' being offered an this BEpECT Cat
present,  However, incremsed V7 us reported by
Bhatoagar et al” pecurs in the absence of changes in
lung chestwall mechanics, It s possible that yogza
exercises such as Pranayama may improve even (he
mechanics of lung funetion with time.

Udapa ct al'® have reported in their sty
invrcased  performance quotient,  Ia our study,

T4

performance on perceptual  speed rest and Hig_
oriented psychomeotor test showed (in absolute termms))
improvement,  though not statisticully  significant

{Table V).

Alpha state is one in which the brain is in Awake
and yet reluxed and peocelful state?, characterised by
alpha waves,  The increase in alpha index observed
in the present study mavy represent an enghanced and
yet restiul awake state following vopic exercises,

The yogu exercises help the individualy (o
condition their  brain in such away (hat the quick
restoration of alpha state takes pluce following any
departure from such restful awuke periads.  The ré
laxation attendent to the alpha srate could huve
its benchicial effecty in alleviatiog the narmal daily
stresses. Uhis by evident, to some extent from the o :
hanced sense of well being veported by the subjeck,
These facrors, the increased alpha index and !
concamittant sense of well Leing could have cantiis
hured to the increased pertarmance  elliciency after
yogi,

Although the operation of rthe meclunism thar
results in changes cannot be fully explained within
the scape of this study, it is possibile that the hiypath
alamus playsa major role by virte of ity influen
over thi ANS und by being an intearal part of th
limbic sysiem through which impuolses are transderr
ed to und from the cortex,

Conclusion

The study suggeses that vogic exercises infio
the psychophysiological functions in a benefieial v
The findings of the study  indicuceg that invelv
of higher nervous regions possibly ar the hypo
molimbic regions in bringing aut the aboyve ch
However further studies an a larger sample wi
move tests for longer periods will throw more lit
on these aspects,
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