Whole body/part body conditioning

Isometric muscular contraction with hand _
ar ipping results in rise in arerial pressure hy
approximalely 20 - 24 mm ng_ Anolher study
deterrmined that tensing of the abdominal muscles
alone raises the blood pressure’® It was also
determined hal abdominal and thigh muscle

wr:dltla:anlng was better lhan back and arm _vISQ!-:Inctjc muscular contraction can be deitnad as

muscles'. Presently, the consensus of opinion is
that 1otal budy muscle mrt‘ngth Is more beneticial

than only parf bady conditioning’”

The training programme should aiso pay
due regard 1o the muscles of the neck. This is
hecessary since Increase in_prassure by the head
and helmet during High-G foads greally atlects
the nc:::k and cervical spinal column structures. A
number of surveys have reporied nack injurigs
with ingreasing frequency during high G
exposure™ ™.

Characteristic Of Resistive Training

One ol Iher pringiples of  muscie
davelopment is that the muscles which contract at
or _near their maximal force ol contraction will
develop strength wvery r r+:il~_.-I even il (he
cﬁﬁtﬁ:;!lions are pertormed - Ell:__jr__:ﬁﬂ_bmﬂs_amn_
d_ay_"’. Utilizing this principle oplimal gains in
strength can be achieved by the periormance of
resistive training on 3-4 daysiweek. It has been
seen IRl there is as much as 30% gain in he
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Approximate affect of opiimal resistive exorsize
tralning on incrasse in mncls strength aver a
training period of 10 weoks,

‘essence, moderate levels of aerobic fitness are

|
slrength during the first 6- 8 weeks |hereatler d sor

of plateau phase is reached (Fig IJ"

Various investigations in physical training

cumpariad lo trarnmgl_systems basad g_qulr on
isotonic  or _Isomelric__contractions >,  An

a_muscle conlraction undge 5 mnﬁtam_ualumtyu
which can be tast or slow' In simpler terms,
isokinetic exercises are Ihosu in which musclﬁa“

Aegrabic Fitness

Excessive Aerobic Fitness vis-a-vis Gz
lolerance has been | pmved 1o be detrimental for a
variety of reasons' _However, the bene benefits
ol aerobics cannot be demed to the aviator. Nel
only is lt a documented fact Ihat longevity Is
increased'"'®, bul aerobic conditioning also.
improves the overall Nﬁ_ysmal and_psychological
filness of the individual

A programme of running (not more than 20
miles\week), has been seen o have no detrimental
effect on Gz tole toleranca’'?. Further, training should
be such so thal it does nut lower the heart ralﬂ
below 55 bprn? Others have suggsesied a “certain
targel heart rate range 1o be achieved, and
thereafier 1o be maintained for 20 - 30 minutes.
This range can be calculated as 60 - EE}% of the
maximal HR for that age (220 - age} Aviators
should also be encouraged lo take e part in. spg__llg
games especially those which stimulate a quick

muscular reaction time eg. squash and tennis'™. In

recommeanded.

Recommended Resistance Conditioning
Programme

Before undertaking this, a lew aspects need
understanding and clarilication

1. Exercise Specificity For oplimal
improvement, the programme must facus on lhe
respiratory and skeletal muscle movements thal are
similar 10 the straining and tensing manoeuvres

required lo resist effects of High-G forces. To
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wiate an AGSM, a full breath should be laken Table-ll 12 Week Physical Conditioning/Strength
w the liting phase. As_the weight is being Conditioning Workoul
i Ed,._SIrairn'glng_shoglcl continue against & partially Ko Exercse Sels Repotalions/Sels
glolhs... : =, z : !
s Exercise Intensity - For maximal benefils € Hench Priss 4 5
ngih, the load should be 80 - 90% of the :: EMHLPHHH ',1 g ol
um weight thal can be lited on one occasion. 5 AmGH 3 5
i 15 called I-RM or 6ne repetition Maximum. ina §  Situp 2 0 4
Gidle set ol exercise, the number of repetitions | Ly raisi) -
srmed constitules the RM load eg.. itthe 1-RM 7 NeckSeres S 6 '
Joad for arm curls is determined 1o be 36 kg or 80 o eien sled i ocdut of workou! 0 s
b, (hen 10 rep{:hlionﬁ ol curling 36 kg would . Fur Gowisall prOQramme 2 epls gl oach excrciseanly,
aonstitute one set of 10 G Wisrme g 5-10 min,
I8 Tr—— Cool-down 510 min:
2 min batwean fAls, .y .

3. Determination of Intensity : This is done

 nal and error and is tolally subjective Rough
imates for a staring RM load are as follows

Table | Datermination ol starting RM-load

AM-Load % Body Wei‘,a.l’;{

Exnrtasue

B cuels A%
Bend rowingy 60
Benchpress £0%
furm pull diwn 75%
Upsight rowing 5%

—

Legpress

if the desired number ol repelitions is
dormed easily, then the BM load is too low and
o be increased. Further during the training

8, gains in strength will occur and hence BN
ds need constant Tevision.

=
: Muscle groups_most

4. Exercise order
need 1o be

yseful in the performance of the AGS

werised first, =l
5, Warm-up and Cool-down - is extremely
imporiant, 5 - 10 minutes betore and after every
workou! consisting o “siretching &
b periormed, as stitt muscles and |

gints are prone

- Rest periods : Specific resl perniods as
ndicated should Le adhered to between Ssels and
AN EXGICISES,

~ The actual conditioning programme
inlo Iwo groups.

- b

is divided

100% + IL._E_&L

xercises should

st Panod

_-:}n_lng_ Herain sets of
trom 2 - 5. Table I, ksls
of priority’.

a) Strength Conditi
various exercises will range
the exercises lo be done n arder

b) Endurance Resistance Training @ This I
charactensed by paifed exercises le., Super sels
are done. A super sel is gne In which, a_set of the
tirst gxercise 1S perormed and without a rest period
anoiher sel ot @ second exercise is carriad out. 2-3
supersets per exercise paic are perormed. Table |l

lists the programme

Table-lll 12 -Week Physical cConditioning Endurance

Emphasis Workoul
Mo Exercisa Supeisels Rapeletion/set
1 Lieg Exiension A 1]
Leg Cuer 10
2 Bench Press a 10
Shoulder Shiug 10
3 Lat Pul 3 10
Seated Row 10 g
& Miliary Press 3 10 i
Upright Fow i} |
5 Tricep Extension 3 10 '“
Asm Curl W
& Silp 2 10 9
|.eg Ralse 10 It
7 heck Senas 3 12
r - Exercise pairs listed in order of warked fi
- . For 5week programme 2 sUpersels anly. f, &
Waim-up 510 min,
Cool down S0 min.
Hest Penod 5 min between supersals, |

i

kg
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Studies have recommended that a 34 day'week
[esislarice __ training ___programme ___is
benetigial ' " A minimum of 24 hours should
elapse belween exercise sessions.

A typical programme is seen in Table - |V -
Table-IV Waeekiy Programme

Mo Exarciso Conditioning Requirement

1 Manday Strength conditioning

2 Tuesday Endurance Resstance

3 Werdnasday RunningiGames

4 Thursday Strength conditioning

& Friday Endurafice. Resetance

[ Salurday Running\Games

7 Siinday Running\Camas

Ideally a 12 week _conditioning programme is
récommanded’ ' ', Howsver, it is possible to
shorten the time required to 5 weeks to
accomplish gains in strength and endurance '
For the short version of the programme, the
exercise order is different from that of the long
version and only 2 sels are pedormed of all
the exerclses.

At the Sguadron Leve!

For most aviators, a 12 week lay-oft from the
routine for physical conditioning alone is not
possible due to varicus reasons. Programme
inferruptions in the way of temporary dulies, leave
periods, training requirements, aircraft ferres ete
are tactors which need to be considered.

For the few who have been able 1o manacge a
12 week schedule, a maintenarnce programme ol

2-3 strength workou's per week i5 advocated. The

waorkouts should nol be periormed on consecutive.
days. Aerobic filness should be maintained al

moderate Iewlsf

For the un-initiated, the following guidelines
apply. To begin with, a minimum of 5 weeks
ur-interrupted schedule should be arranged. In his

tire, sufficient training will have occurred 1o initiate
gains in_muscular_strength and endurance’'®.

Subsequerntly during training interruptions, the
Individuals should continue the programme by
whatever means possible. If standard exercise
equipment is nol available, the aviator should reson
to exercises such as sil-ups, leg-raises. chair

presses, back arches, neck flexion, and extension
and sometric contractions of major mu
groups’. \

It there has been a _period of inagtvily
resumption. of the programme should be mad
s0on_as_possible. Benefits gained can be |
rapidly due to_inactivity. After a 2 week or
layover, exercisas should be resumed at a RM
ol 80% of the load that was ulilised betare |ha
interruption’.

Conclusion

To take tull advantage of the physical
conditioning  progranine, the  requirement 0l
adequate preparation is a_musl, Like athletes,
aircrew should warm up betore maximum gxeriion;
Ideally warm up and stretching should begin 30 min
before G exposure and taper to & min before the
aclual _engagement. Also the aircrew should
perform_several moderately intense  AGSM an
several maximal neck stretches (1). These
lechniques recommended nol only reduce the ris i
of injury bul serve to enhance flying performance
and combat capability of the piler |

Physical conditioning has been determined
lo be a cost-sllective measure lor enhancemam-._'_i
a pilo's Gz tolerance. Not only can the avialor
perform the AGSM more effectively, but he can do-
so with much less relative sffort, and for longar.
periods under G-loading.
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