Ageing and Flying Fitness
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IT is well koown that Physielogical aye does not
correspond 1o the chronological age,  While the
anset ol menopause is a delinite landmark of old age
inwoinen, there iy oo such landmark in men, The
term old age, therefore, isa very relative one and can
be delined only pebitrarvily.  In this paper it is
intended 1o oassess the influenee of apgeing on the
flying performance of an individual with an endea-
vt e bring out the changes in physslopical lune-
tiong apparent in the age proups between 20 and 40
vears—the age at which operational (military) Hying
iy pornally done,

Flying duties are more exacting than other vouth-
ful activities, becauwse while the latter may land an
old man in hespital with a stift hack or a wry neck,
former way prove lutal (o an individual when [aced
with an cmerpeney  hecause of his slow reactions,
pooy rellexes, slow thinking and inadequate coordina-
tion,  When we talk in termys ol ageing in u pilot,
we have 1o keep in mind his ability o respond o
emergency situstions with a speed a5t enough to deal
with them and come out of the siluations alive with-
out damage ra lift and property.  The day this
capuuily iy impaired i pilot may be considered roo old
for fving duoties although he msy possess a better
stamina than & younger man in a game of squash
ar linckey.,

Physiological changes in old age

There is a gradual less of cells a5 the individueal
ages!,  This decrense in metabolically active cells 15
paralleled by a decrease in body proteins and intracel-
The toral body mass & unchanged
tlie ‘degreass in cell

Inlar water!.
since the increased fal matches
The changes therefore are gquantitatively re-
lated to the reducing number of functional cells 2.z,
reduced sxygen uptake and hence reduced circulatory

IMaze.
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demands,  This leads roa redoeed funetional effici-
ency one of the manilestations being prolonged neural
conduction time, a Factor which is responsible [ur o
delay in perceprion of an emergency by a pilot and a
profongsd reaction time.

Cardiovascular system  shows  well established
physiological changes. Cardine outpul starts decreas-
ing from the ape of 25 years?. This iz because of a
greater reduction o stroke volume than the heart
rate.  Linder i work stress, the resultant tachyoardia
5onot as great us in vouth,  Cardiac ontput is there-
fore reduced  significantly and @5 responsible  lor
breathlessness of o higher degree.  The time requived
for vontraction of heart is prolonged,  'This
sponsible for increased energy expenditure and oxygen
requirement. Thus, lor a given amount of work
done, vardiac power is less and energy expenditure is
more than n voung people.  During exercise, siroke
velume &5 dncreased and partly compensates for the
individuals inability to maximally aceelerate the hearl
rateé. Cardiac output increases and produces a
rize m arterial pressure. Resting  arteriovencous
oxygen difference increases as the tissues conswmnes
greater amount of exygen.,  This incresse, however,
iz less marked In older age. There i3 thus a
grester oxygen deht which is the cause of prolonged
tachycardia. Ageing arteries show progressive chemni-
cal wad auatuinical changes. Their vesilioney dim-
inishes with ape independent of the atherosclerotic
changes.  Becauwse of the luss of elasticity, the
intra-acric systolic: pressure riscs mare abruptly
increasing amount of blood & forced into
the vessel. There reduction of blood flow o
various organs with a complete rodistribution ie
the reduction in blond flaw to vacicus organs i3
not symmetrical.  Uendep: estitnaled that the
fow o coronaries amd cerchral vessels i dispro-
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porticmately  less than the reduction in cardiac
output woildd wirrant,  Thiy aspect assumes special
impuriange in an aircrew cxpored 10 mild degrees
of hypnxia and frequent shifts of blood columng
when under G "7 Peripheral resistance
increases out of propartion o changes o cardiac
opt and  the residial This
merease o total peripheral vesitance s responcble
lor elevation of diastelic presswe also.

shress.

metalolic  activity,

There is also a reduction in comphance of chest
There
is 0 decrease in the winount of pulmonary toue which

wall and in the force of expiratory  muscles?,

is respensible for a decrcase i the number ol alveoli
which increase insize in an allempt (o Gl the pul-
There it alsa a dilatation of
bronchioles and alveolar ducts, “Uhe apecing lung
Bevomes increwsingly rigid,  Maximum  Breathing
Clapacity {MRBRC) deereases and so docs the Forced
Lxpiratory Volume (FEV). Residual
Clupacity (FRC) increases.  Theee are some of the
other factors which limit the compensation broughy
about by hypoxic and other stresser. Tnereased FRO
18 respansible forthe delay in oxygenation of blood
when 100% oxygen iz breéathed duting  hypoxic
siress,  Nowwithstanding  these  changes, maximal
amount of pxyoen consumed under stress is reduced
either because the stressed tissues are nnt perfvsed or
Because the vssue unlization of oxygen i reduced
secondary to reduction in the cellulir mness brought
aboul by ageing.

monary  cavilies,

Fune¢tiopal

Fenal mass alwo it reduced as the age advances
Lecause of reduerion in the nunber of slomernli,
Opden™  has reporied  that the
bhyperiroplhy reduces with age,  Since the ullimaie

compensatory

Kidncy function 15 related 1w the aviual mass of
Kidneys, thizs observation s important since it
hampers the tubule cell funciion like reabsorp-

tien of glueose amd water., Glomerular Filecration
Rate (GIR) also decreases. There is, however, a
greater reduction in renal blood (lew and hence the
filteratinn  fraction GFE
Renal Blond Flow

Mereases,

Ageing is responzible for 2 reduction in response
to glucose either heravse of a reduced inculin cecre.
tian or because of 4 reduced peripheral sensiiivity (o
the released insulin,  There i$ 3 progressive neurcnal
loss with a progressive decrease in the wright of
brain. Cerebral blood flow alto decreases with an
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increase in oerebral vascular  resistance and a drop i
cerchral oxypen comsumprion,  All these faclors ar
rezponsible for a  decrease in merve  conductio
velocity,  Visual functions decrease with ald ap
principally as e result of comufative damage to th
transparent pornans of ocular syilem,  Visual field
get restricted so do the speed of dark adapration an
the rninimun threshold of light pesceplion,  Th
importance of these changes inan airercw needs n
elaboratlivn,

Meost Dnportant and meaningful changes vecu
in the pavehologicnl apliere,  Ad ape advances, on
hecomes e and ware valnarable s the #llvets o
Cne mav he able to perlorm o task as s
and as well as a younger man Lut mray nok be able i
respond as well during stress, This 15 because of 1h
clement of stress  acdded here L o T ) uﬁn‘.‘d el
manifests poor learning ability when foroed 1o learr
within a specificd time but when the siress ol (i
timme factor is removed, he will be alde lo tomplet
the lewrning task, He dovs vor therefore become
intellecrually dmpaired but becomes mere vulneralde
te stresd, Ay situalion associated witl
stress fuctor cannot rtherelore be  adequately et
Cine may not hesitate in akiog u sweeping statement
bere that older the pilot less comperent will he be as
an aprrational pilot;
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which is

brietly described above ave the changes which
are wmsociated with ageing,  The uclual age ar which
these changes occur varies in dilferent individals
and cannot chercfore he defined, Cliinges qeeny
gradually over a period ol veurs and may nat be
discernilide tooa casuul observer.  To what extent are
thess chianges hastened or modificd by various stresses
encountered in flying is not known, Operational flying
is updertaken either alwvery hich altiindes to gera
Lewer performance from the aireralt or al Lree top
heights for operational reasons, Could the repeater
expusures o hvpoxiy of high altimde or vibrotions
sspericneed at tree top heizhts intnence the normal
phesiclogical process ef ageing ! Other airerow may
be reguired (o bresthe 1007 oxyeen during flying for
varying perind in a day and for days logether ata
strereh. It is well koown thet profonged exposure o
1009 oxvgen i likely to leadl o disturbanges in
pulmanary fMnctions. 1t is cot, however, known how
repeated exposures (o subtexic doses of oxveen atlect
these functions.  An airerew 1s also exposed Lo decom-
pressions of varving degress during routine tlying,
For various reasons, the altitude in a pressurised cabin
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has to b mamrained at as high a level s is physio-
logically acceptable. By and large, the cabin altitude
i maintained around 25000 fi.  Lven at this altitude
and ar lesser alrides cases of decompression sichucss,
lisve been reported, In majority of individaals,
howewer, frank  manifestations ol  decompression
sickness e ravely seen below this altionde though
ailenl, Wabliles do Porm ad dillesent ploces in the body
These bulalales are known (o get antomatically alsorl-
el over o period ol w few hours on descent to ground
lewel, Tt ienet known what long tern ellects would
accompany  the  repeatrd  Tarmation of  biliddes
Acceleration is associated with shilting ol long columns
of hody Hoide and varving deproes of circulutory
shilty,  Wibratiops me o common oconrrence in low
altitnde high speed flying and are transmived from
the wircrndt 10 human body affecting various organs
Inereased intrapulmonary pressure ol bowild degree 1
phothrr hazard rthe long term effocts of which on
pulmonary functives nre oot konowi, Al these factorn
produce temporary shifty o physiolegical  Tunetions,
Unless these shilts are  gross, homeostatic mech-
gnjdis eome  iote play ond  help in restoring
these funcrinns, e these  mechanisims continne
tw be adequate when the body 1 repearedly ex.

ored  too stresses P! TE o ds oa likely presumprion
I ¥ I I

that  thev  becowe nadequate with  advancing
cars, It 18 not, however, koown whether they
¥ )

hasten the changos associated with advancing years,
It mav be possible to answer the guestion — *“What

iz the influgnce ol ageing on physical performance ol

pircrew?" but yet there is no answer to the allied
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guestion “Uipe whao age van the airerew perlors-
mance be considered vptimum? On the one hand,
there iz a physinlogical deterioration hrought about
Ly age and possibly by repratod exposurc o the
various flying stresses, On the other hand, we have
the experience and maturity gained by Lthe aircrew
with increasing number of (lying hours.  Upta what
extent 1« the balance maintained and when does i
Lreak down is oot Koown,
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