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DESENSITISATION OF
AIRSICKNESS IN TRHINLE
PILOTS BY PRYSICRL
ERERCISE THERAPY

SP Deshmukh
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Arsickness tanagement in 1AF has so far been
on conventional lines wusing reassurance
motivation and  anli-motion sickness drugs
With the introduction of jet trainers at basic
stage, the incidence of persistent sirsickness
amohg Arainee pilots iz higher (12.59%)
Conventianal management is nat helpful excepl
inmid cazes. Therefore, asirsickness
desensilization on ground by specially designed
phusical exercizes, was Iried out over a
three year period. OF 69 braines pilots who
compleled the therapy, S0.7% sucoessfully
completed jet training and 2.9% were seat for
helicopler flying. The results are comparable
with desensitization programmes elzewhere,
which ulilise =ophisticated rotation deviges,
linear and  angular  oscillation devices,
biofesdback devices and special relsscation
techniques followed by gradusl reinduction to
flying. The results confirm  usefulness  of
airsickness desenzitization on ground, even
with zimple measures, and substantizle the
need for desensitization in 3r for  optimum
resulis

Keywords: Motion sicknsss, pilet training,
jet traiming.
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g-if‘S‘lt-ltl‘:ESS iz a common malady affecting
those who sttempt {6 fly, whether 3=
airerew or asz pazsengers. & variznt of raoton
sickness, # 15 provoked in those who are
susceptible, by the peculiar and  unfammiliar

®

motion  environment i flight. Fortunately
on repeated ewposure there = a natura
adaptation in mosl of the affected individuals
Among  trainee  pilots, ZT0-40%8  become
airsick in their rirst air experience but mang
of them adapl  adequately by the third or
fourth sorties. A certain number, howewver,
fails  to adapt quickly and has persistent
atrsickness. Unlike the pazzengers who can tide
over the  problem by using  anti-motion
sickness drugs to suppress the Unpless ant
symploms,  slrorew  in general and pilols in
particulsr, cannot afford to depend on such
rumedies, It 15 established that  nearly all
known anti-rotion sickness drugs have side
effects which render them unaceeptable Tor
use by pilots and other airerew while fying,
Henoe, desensitization or suppressing  the
hypersensitivity  to  motion  sickness by
repeated  and  graded  exposure 1o Ale
provocative slimuli to encourage adaptation j
iz the most suilable rmeasure availsble for lang
term managernent of persistont airsickness (6.

Filot trainees in military avistion  are
particularly affected by  afrsickness because
of the more demanding nature  of Tlying.
Alrsickness interferes with the progress of
flyng  training  and corgtributes to higher
wastage rates, Formerly, the management of
such  oases was limited to reassurance and
psychotherapy coupled with a trial of three to
four sorties flown with the dnstructor after
the trainee  was given an  anki-motisn
sickness drug. A4 certain number improved
and the remaining were suspended for Tailure
to learn flying. In recent years the oozt of
flying frawning kas increased enormnelsly and
thersfore, the cost of Nying effort wasted on
sirsick trainees as well. Besides, there is
tremendous  dissppointment ecauzed ta many
aspiring pilotz: Many &ir Forces and Maval
Aviation wWings  have, therefore, started
girsickness desznzitization programmes which
ezzentially invalve the follawing two steps -

3. Ground-based desensitization: The affected
frainee pilot iz exposed to gradually ingreasing
levels of provesative motion  on rolation
chairs or platforms so that His sersitivity to
such metion 13 pragressively reduced.
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b, Airborne dezenzitizsabion: The trainee pilot
is initially allowsd to gain confidence in
straight and Tevel Tlying and then the
different serobatic manoeuvres are gradually
intraduced after  sufficient repelilions ot
every stage to help adaptation

The practice of desensitisation for chronie
airsickness was Tirst evolved by Dobie (2) in
the: RAF i 1986, He subjected Lhe airsick
aircrew  to twice daly  sessions of
crosscoupled  stimulation on a rotalory table
for about two weeks, This was followed by
gradual reinduction to flying by s doctar plaot,
over 5 to 15 h of flying, This programme
pontinued tIl 1980  durfng which 68% of
subjects could successfully ocomplete the
training, Bagshaw and  Staff (1) have
reported modification of this  programme
from 1981 onwards., The affected trainees
were rnoved from the flying training cenlre
and given an  dmproved  ground based
desensitisation by addition of 0.3 He £ 023 G
linesr Oz osoillation and 002 Hz (#150
degds) angular  ofcillation accornpanied by
visual search task. This was followed by an
airborre phase of desensitisalion for 10-15 h
in @ Hunter T-7 trainer wilh 3 doctor flying
instruotor. %With thiz programme the number of
trainces completing flying enhanced to 72%.

In 1970, a sinilar  programme was staried
in the USAF and laler, in 1979, biofeedback
training was also added (5). Biofeedback
training invelves voluntary control by the
subject of his sutonomic  responses o
provocative  motion  and simuttansous
induction  of  relacation  response which
reduces anxiety. During rotation, the subject
is instrurnented for 3 conlinuous feedback of
his surface skin temperalure, shin condustivity
Tevel and EMG. By repeated sessions the
subject s trained o use the feedback and
keep the parameters within Hmits so thst
moticn sisknesz syrptoms are  cheoked
This  pracedurs was Tollowred by
reorientation flights for  airborne
desensitization. They  have reported 75%
suesess in student pilots.

Another dnteresting work reported by
Giles and Lochridge (4) is narmed “Behaviours
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Airsickness Management’. Their  subjects,
student pilots of USAF flying jet trainers,
were trained in voluntary muscle relaxalion
technique and diaphragmatic breathing. Later
they learnt to use theze technigues Lo
overcome  motion sickness  produced by
disorientating exercises on  Barany Chair,
Using this technique, out of their 37
subjects 35 improved, but 20 could complete
flying b zining (4).

In Ate |AF, airsickness was being managed
on conventional lines with reassurance and
anti-motion sickness drugs. We  introduced
des-nzitisation programme for the first bme in
1951 at  1&M, Bangalore (2). The subjects
were sl student pilots who had gone through
ab initia training on piston éngine traner but
hsd persislent airsickness on jJet traner. Six
subjects were given desensitisation training
by wvoluntary  head mavements  during
rotation on a pmatorised Barany  Chair
However, on completion  of desensitization
gradual reinduction to flying training could not
be provided Therefore, only one subject could
cope with jet Tlying and complete his training
Two draportant  ehservalions  from  this
programme were

3. Trainess  with  low motivation for flying
could not be  helped. Four out of the =ix
subjects had already lost their confidence and
interest an flying.

b. By moving the trainee away from the flying
training ecentre for desensitization, there
was discontinuity of Mying as well as of other
flying related training, and on relurn  they
found it difficult to complele the gourse in
the remaining tinvs.

In mid 1983, the basic {Stage 1) training
of |AF pilets was changed over frem the Slaw
HT-2 piston engine trainer to Kiran M-l jet
\rainer. This change exposed the irainess to
higher speeds, accelerations  and  more
demanding flying. & large number of trainees
diveloped airsickness initizlly and many  had
persistent airsickness in spite of reassurance,
psuchotherapy and anti-motion sickne s drugs.
Under the circumsianoes, dese itization
therapy was neede] but 3 rotation platform
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was not resdily available. Hence it was decided
to try out  voluntary rotation exercises
designed to produce coriolis stirmulabion, The
early resulte were encouraging and therefore
it was decided to give the programme 3 full
trial so that definite conclusions could be
reached. This paper desoribes the reethodolagy
adopted and results obtained, with 3 discussion
of the findings. Over the past few years, all
cases of persistenl airsickness have been
given the desensilisation therapy by
voluntary exercises. However,  gradual
reinduction o Mying lraining which s  an
important carnponent  of  desensitisation
programme has not been possible

HMaterials and Method

A majority of the trainees who feel airsiek
inftially get adapted naturally and overcome
the sickness by sbout  the  third  air
experience.  This  natursl  adaptation s
encouraged and helped by reassurance and
advice from instruclors and doctors. In the
present study, the flying instructors were
regues ted to refer for desensitisalion,
trainees who came under any of the following
categuries

a. Those who  vordited in all the thres
initial sorties and showed no  evidence of
adaptation.

b. Airsickness which persisted or reappeared
any time after the initial.  three sorties,
with womiting in at least two sorties,

¢. Persistent sirsickness symptoms after the
nitial  thiree  sorties, interfeéring with the
progress of fiying training.

A total of 70 lrsinees from she Pilst
Courses, undergoing ab initie flying in Kiran
ME=1  swerafl, were raférved for
desenzitization therapy over the three y2ar
period of this study. They were inlerviewed
in detail to sssess their background, past
motion sickness  history,  air EMpEriEncs
attitude and  rmotivation for flying, dztails
of present airsickneszs spisodes and aniy other
associated problems or sickness. A clinica]

)

examination followed, to exclude any  overt
vestibular or other ailment. Detailed vestibular
investigation was done imtially but was notl
found very helpful and herce discontinued.

The subjects were then explained the nalure
of their problems 35 well as the procedure and
implications. of desensitisation therapy, The
exercises  wore then  explained arvd
demonstrated.  The subjects were made to
praclise the exercises repeatediy U1 they
were able to perform correctly. The L aining
Invelved four sxercises which are 35 desoribed
below .

Exercige [ While standing upright, the subjact
holds his one arm  wverlically atove his head
and the head is extended fully  backwards
so that the face is looking up and nearly
horizontal. From this slanding poszition  he
starts  lurning his body in the verticsl sxis lo
right and completes five rotations at a rear
uniform rate. At the end of five rotations
he lowers the arm and returns the head Lo the
nermal  face forward position

He 15 trained to maintain & nearly constant
rate of rotation and to time his rotation so that
e completes  five rotations in 30 seo (10
rpm). Al the end of five rotations, when he
moves the head forward  he esperiences
marked vertign for 15-25 sec. The subject
performs  three such eRercizes  with
clockwize rotation (CW) and three  with
counterclockwise rotation (COW) at intervals of
0 sec. The duration of vertigo reduces
with  repstitions but does not dizappear
allogether  With practics, the subjects could
easily increase the speed to five rolalions
in 20 z2¢ (15 rpm). The dircction of
post-retatory wvertign is as follows - Chw
rotation produses CW rotatory vertigo, and
CCW rotation produges COW rotatary yvaortigo.

Exercize II : The subject stands erect with
the hands clase to the sides and Tocked af the
back. He then bends farward at the waist
level =0 that the upper trunk and head are in
line and facing the ground. In this position ke
slarts  rotation through wertical sxiz at 3
uniform rate as n Exerciza | 0n
completion of five rotations, he stops  and
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returns his upper body to werlical position
when he ewperiences well marked vertige for
15-25 sec: The direclion of the post-rotatory
vertigo 1=z opposite to that in Exercize |, C'w
rotation producing CCW vertigo and COW
rotation, C% verlize. The exeroise iz repeated
thrice each in CW and in CCW directicns st
inlervals of 20 seno

Sweroise &K . Standing erect, ithe subject
carries out  rotation of the head over the
shoulders so that in a3 CC% rotation, the hiead
g fully fNesed forward  ai first, then on e
Fight shoulder , then  fully extended backwards,
then on lo the left shoulder and again fully
forward. The rotations of the head are
parried out srcothly snd at uniforon rale.
Thereafter, with the head rotating, the subject
starts walking forward &t 3 moederate pace
to complete 20 steps. He then slops, lurns
around and returns to the starting position in
the zarme ranner, swhile the head i3 lurning.
and repeats the procedure with O rotation of
the head, During the exercise there may be 3
terdency to lose balance and fall, He is,
therefore , advized to reduee the head  rotation
gradually i1l balance iz regained.

Evervise A0 The subjest i3 required to hie
down on a3 Tlat couch, bed or on a carpet.
He then raises both  has legs togelher to
assume a resr verticsl, head down posilion,
with the bedy resting only on the shoulders
and the head. The waist is supporied by
the hands. He holds himeell in this position for
a minute and then slowly lowers the legs to
azzurne the horizontal  position agzin The
slow Towering is important and any tendency
of the head getting lifted in the proceszsis to
be curbed by  Jewering the buttocks gradually.
The breathing iz requlated so that inspiration
i maintained during the raising phsse and
expiration during the lowering phase. After 3
pause of one o two minotes the exeriize
ic repeated twice. This exercize is identical
with the yogic posture of “Sarvangasana’ and
is ewpeoted to familiarise the subject with
the sensation of shifting of abdoming viscera
upwards and rise of bleod pressure in hzad and
neck 3o swperienced with negative G.

The complete workout of the four exercises
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needs 20 mn and was required to be oarried
out 3t lsaszt thrice daily. The subjects weére
advised to de the exercizes, preferably on
emply stomach or at Teast 2-3 h after food,
They did the exercise under supervisioh onge
every day and were required to repsal them
twice at their own convenience, It was made
ciear that the success of the therapy and in
turn their success in flying training, depended
fully on their sincere repetilions  of e
exercizes. Al efforts were made Lo motivale
the subjects fto carry oul the exercizes
regulariy. Each subject was kepl off from
fiying for the fnitial 4 to 5 days of starting
the exercises. Flying was resumed thereafter
with the exercizes continuing. Thoze subjecls
who could not do the ewercisés properly were
given exereises for  extended period up to
T=10 days, before resurming fging, 1 was
alzo erphazized that the trainee should not
as far as poszible mizs  any Mying related
activity o ground fraining while undergoing
the therapy. Besides, they were advised %o
sarrgout very thorough preparation for their
subsequent sorties. & periodio follow up was
maintained. The exercise schedules, durations,
repetilions and resumption of flying were
modified where necessary to suit the need
of individual cases. Maost subjests resumed
flying training at the stage where they had left.
Thergafter they practized exsrcises on an
average twice daily aocerding to  their
corcvenience. Once they flew a few sorlies
without any sickness they gsined confidence
following which most of them gradually
discontinued the exercizes as confirmed during
follow uwp., Feur subjects whe discontinuzd
exercizes prematurely and suffered airsickness
again, were given another spell of exercise
therapy. Whenever there was break in flying,
the trafnees wers advised to practize the
suercizes for a few days prior o resumption,

Resulis

During the three year period of the
pressnt study , it was observed that 1235% of
the trainees who underwent ab initio or Stage
| flging  training on Kiran MK | jet trainer,
suffered persistent airsickness and required
desensitisation. Afrsickness persisting beyond
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the initial three sorties, which was proveked
by descent, turns and descending turns, was
noted in S0 subjects. Another nine cases
suffered marked sirsickness when spin was
imtroduced. Thereafter Lirsickness manifesied
in nine others during ewxposure to aerchobits
Those trainees had experiencad nil or or®, mild
symptams during the initisl thres sorties,

Past hiztory of molion sickness 15 often
regarded as indicalive of  airsickness
susceplibility. Of the tolal 70 subfects, 15
had mild or essszsienal motion sickness in
childhood  mostly  during  road journey
Another 10 cases admitled rmoderale  to
severs moljon sickness in recent past. The
rerfiaining  subjects demied any past motion
sickness experisnce

Previous air experisnce iz expected ta
be very halpful in natural adaptation to motion
and  senzory  envirenmen! in flying with
reduction of airsickness ineidance. IZ| of
our subjects had no previvus air experionce
The sther 679 comprized of 42 trainess who
had in average of 20 launches in gliders and
four  who had powered flying experience of
around &0 h in piston engine trainer. Only
Lwo of them had suffered mald alrsickness,
enz in gliding and one in flying.

A todal of €9 subjects completed the
dezenzitization with phusical exercise ther apiy
of -7 days pericd following which they al
resumed normal Tlying training. The results of
thiz therapy are presented in Table | About
20% subjects clearly dmproved with  the
phisical exercize therapy and 10%  wers not
benefited. Inall SO7E subjects suonessfully
comnpleted 3l stages of fluing training and
were  distributed evenly in the fighier,
transport and helivopter streams. Their follew
up far ofe year confirmed that thoy were fres
from airsickness. At lezzt 2ight were chozen
to go directly for flying  high performanace
fighters.

Dizcussion

The past experience of airsickness duriig
ab initio flying training on the slower piston
4
(20
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Table=1
Resulls of Airsickness Desensitisation
by Physical Exercise Therapy

Clazsificalion of Re 13 Trainees
of Dizensilisativon Mo B
1. SucocessTul 25 50.7

Completed Mying training

2. Successful 25 Z&z
Failed to camplete flying
training for ressans other
than airsickness

L. Inadequate b 29
Alrsickniess reappears in
acrobalics only. Accopted
for helicopter flying [A
recent provision)
4. Unsuccessiul TRl
Fatled to Yearn Mying dize
to persistent airsickneszs
Total G900

engine bagie Yrainer like HT-2 and even in the
reveer Deopik aircraft, indicates thal 4 o
5% trainces  are affected by persislent
arsickress requiring medical attention, Many
of these ecases improved with  zimple
measurez. In seme, airsickneszs reappeared
during highsr =tages of flying and 3 number of
thern eould not complete flying training dus to
alrsickness. Howewer, ¥ practice of iz luding
such cases under the coneral category of
Fatlure 1o Learn Flying lesves us no way of
kadwing the contribution of siFsickness to the
wastage rates I flging training. Only in 3 few
t33¢5 has the cause of suspansion been
resarded a5 YAirsickness”. The 12.5% incidenae
of persistent  awsickress noted dur g the
rresent study iz obviously higher and implies
mgher wastage rales: Suspending a3 Yainee
after shout 20 h of flying results in 2 Jos  of
aboul R3z. F lakhs, besides the lozz of 3
potential pilot
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Desencitization programmes ¢an  greatly
help to  reduce  such  wastage. Physical
emercize therapy might appesr too simple to be
useful, particularly when compared with the
elaborale desensitisation techniques invelving
rotation and tilt chatr or platform, Yinear and
anqular  escillation devices,  biofecdback
devices and various relaxatien téchniques,
being tsed elsawhers The desensitization
techniques esseriially require a means of
provoking  motion  siwchness so  that  with
repeated experience, e subjeot learns to deal
with the disturbing sensory input  wnd 05
oonditioned to evoke less and less responie.
Motion sickness can be most readily induced
by crosscoupled or corialis effect  when head
roverments are done during rotation, whatever
be the means of potation,

With some practice it was easily passble
for the subjects to rolate at nearly umiformn
rate up to speads of 10 rpr initislly and
15-18 rpm with  further practice. These
potation rates are well cofnparable to ihoze
ysed for desensiization with rotation devices
The Exerciges |, Il and |11 réesulted an fairly
strong sensations of vertigo which reducsd as
desensitisztion progressed but did net dizsppear
corppletely. Many subjects Telt nauses during
the exergise which they learnt to control.

Airsickress  during decent Trom altitude
is passibly dus to the small elernent of negative
G, owith elewalion of the Diaphragm and
abdorninal vizcera. With @ wiew to eendibion
against such sensations, Exercize W was
introduced . \While subjsctive dmprovement of
dezcent toleranoe was réfortad b manyg, this
‘haz not made any significant difference to he
results, For the susceszs of phluysical exercise
therapy; it i #ssential that the subjects are
keen, co-operative and well motivaiad to Jearn
flying. Eight of our subjects were sssessed 35
having ‘inadequate raotivslion 3t the start of
therapy and expectedly, most them wers not
helped by desensitization,

& cornparizon of our resulls of sxercize
therapy and  the reporied results of other
forms of therapy shows that where
desensitization i3 done by ground phizs
alone, over SO% suctess 15 possible Whan 1t iz
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extended to an asirborne phase of gradual
induction to flying, over TO0% suUccess 15
possible.  The optimum success rate for
dezensitisation prograrme s around 7O,
since about 259% trainess are likely to fail as
per the mormal wastage rate. The proportion
of f{rainees wha did not improve  with
desensitisation, is around 10% in all the
prooyammes and it iz unhkely that 1his nurnber
cir we reduced significantly. Among the 367
who appeared to  have been sucoessfully
dezensitized but ultirmately failed 0 flying
training, about half were assessed below
average n flying skills. The other hall had
average flying skills and could have been
possibly helped by further desensilisation. A
siall pumber  of  braness  Tailed, primacily
becayse of loss of nterest in flying,

An important feature of the physical
exercise therapy g thal, whenever the subjeet
has a break n flying, he does exerolses on his
own before resurning flying. Practice can be
continued in his fulure career 3z well, The
knowledge that his embarrassing symptoms
can be prevented by simple exercises doss 2
great desl to boost his confidence and removes
the fear of being siok or being an inferior.
Besides, some of our  subjects  have been
passing on the teshniques of physical exercise
therapy to their colleaques In every balch, a
few firainees have bersfited from exercize
therapy withaut having ta report to us.

Conclusions

The presenl  study  sonfirms @ higher
ineidencs  of alrsickness smong tranee pilots
daing b initie fiying training on the faster jet
trainer airoraft. FPhysical exercize therapy, 7
performed sorrestly and regularly, is capable
of  effectively redusing senzitivity o
airzickness and can  serve as a simpler
alternative  to  votation and ozcillation
devices for desensitization . It reguires no
invastment, can  essily be blended with the
flying traiming  programmme  and  causes
minimum  interference  or break In flying,
There iz no need fo shift  the  affscted
trainees to any specialised  centrs  for

desensitization
&)
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