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AFROMEDICAL PROBLEMS OF HIGH SPEED LOW AITITUDE FLYING

Mechanism of Stress on Human Body—
Psychophysiological Aspects
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Introduction

A-'ﬁn lomg ws manned 1"Iig]n continuaes we are feed
wilth paychaphyuelogical limitations of the human
hady speaially when the wachines wre lying at & fanta.
stic speed, Muorcover, the primary aim of an Air
Force these dave s to destroy enemy ground targets
during war, This involves flving at a low level and at
gl apeed,
cal and eychological stresses,

In this type af Aving, a iver faces physi-
While physical stress
primarily consists of heat, vibrations and vizual prok-
lewms, the psychalogieal stressis mainly ateributable to
the high performance of airceaft, reduction in time
for human perception, analysisand actinn required of
Difficulnies in pavigation, decreased
safety margin, threat wosell alio add to the stress of
a pilot,

the siteation,

The performance of a flyer will depend wpon his
patteras of psychophysiological responses to the stress,
Therefore, it hecomes necessary to study the stress
and reartions of the human body which will deter-
mine one’s performance in fiving,

Stress and Psychophysiological Response

Stress is caused whenever there i a threat to
disrupt the maintepauce of phvsical or mental har-
mony, The response pattern for the two groups
of stresses i.e. physical and psychological may be
similar but the physical stress primarily strains the
adaptive capacities of the neurephysiclogical system
in that it results in more extensive physiological dis-
placement with coping mechanism being affected onlv
indirectly. The reverse emphasis is presumably true
for the psychological stress?,

The cowplex  wvariable interactions wilecting

adjustment o stresg are shown in Figure-|,

The upper right side ol the divgram depict
adjustment with stress and  decompensation  wher
adjustment faili. ‘The lower left side depictys the
:I]L'Ilrn::g{:r!it:-hnrrr1|:'lg-r:nil.: itl[t.‘l‘:-]:.‘ll[rn t'fltnf‘lf:’( I'rrnpnﬁl:‘;
by Selye as the General Adaptation Syndrome, Close
ly related o thisare the hypothalamic-hvpopliyseal
adrenncortical and  adrenameduollary-hypothalamic
axes as they relate to the part which autonomic regu.
lution plays in homeostatic maintenance ua proposed
by Cannen,  The lawer vighr side shaws rhe spheres
in which physiological and psychalogical changes can
oceur.  In high speed low level [lying, psychological
stress lies in rhe axis of Perception-Decision-Action as
the time available for action s furcher reduced due to
low level fyviog, Chher [aclors which constitute
psychalogical stress in this type of flying are reduced
margin of safety, absence of radar aided guiding
facilities, demand for accurate flylng and difficulties
in navigation etc,

Perception-Decision-Action

This axis involves peripheral nerveus system,
cenlral nervous system and psychomolor coordination
as shown in Figure 2.

Perception is a complex process of organising and
interpreting sepsory data by combiving them with the
results of rthe previous cxperiences, Tt involves me-
wory also, The perceptual process is a central one and
anly a limited amount ol the vast information can he
processed at ane time.  Therefore, a process of selec-
tivity Lecomes operative,
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Becent work has placed considerable emphasic on
the role of the reticular formation in the perception
of stimuli, This activating system is apparently cseen-
tial to the arousal of the organism which must pre-
cede the reception of a stimulus from any modality.
The full role af the reticular aclivating system is not
understond but it is accepted that this system plays a
critical role in the perception of stimulus, probably
through itz effect on general arcusal and attention.
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“euruphysiological factors, it has been hypot hesiaed,
enter inte the selectivity of pereeption through the
reticular activating system. Irrelevent infarmation is
rejected in [avour of relevant,

Further, actual object or stimulus perceived is
influcnced by the atention of the subject.  Attention
will be altered by the intensity of the stimuluy, Lhe
nature, location, colour, movemenl, repetition or
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Fig 2. Sessoliog-Perception-Decision-Action axis
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unusnalness of the stimulating conditions,  Subjective
factors also influcoce attentivn and perception e, g,
allect, motivation, mental sel, experience €tc,

Decision can be defined as a vourse of action
conscionsly chosen from available alternative for the
purpose of achicving a desired result=.  When there
are two or more alternatives avatlable, decision
making invites choosing one course of action in prefe-
reaee Lo other, Thizs can be very diflicult in an emer-
geney.  When the time available is very short, only
limited information is svailable to base the decision
upen and there is emotional arousal even in un ex-
pericnced flyer,  Other factors which can affect, the
process of dicision making are urgent personal needs,
exeessive emotional  arousal, iImpatience, haste, aver-
motivation, previous experience and lack of profes-
sional knowledge,

Once the decision is made the action is taken on
controle which invelves psychomoter coordination.
The time taken from the moment of sensory stimula-
on to the point when the action ic initiated consti-
tutes Reacrion Time., Fuetors of perceplion and
decision are the ones which take the longest time and
are amenable to improvement. Perception can be
improved by aids that fucilitate anticipation, Dieci-
sion can be quickened by previewing the sitnation,
deciding as Lo what would de done and practicing it
Lxperience, pood professinnal koowledge and a cool
mind go long way to aid perception and decision,

Fear

I'ear is anather stress which can be duoe to lack
of salety margin in low level high speed fying with
apprehension of hitting an obstacle and danger to selll
Excessive fear affects onc’s performance adversely in
Oying. Fear is an emotion which astivares the
reticular and limbic systems, These in turn influence
the higher gortical centres where preceptive—decision-
axie gets adversely affected.  Fear can be counterac-
ted with sound professionz]l konowledge, consiant
practice, high maotivation, stable perzonality and
dependable safety devices,

Fatigue

Low lewel high speed flying is very taxing [or
peychic energy asa fver has te keep his arrcntion
and concenlration esp. on navigation—eon which he
rannot get much help fram the base. At the same

time, he has to [follow exact course, identity land-
marks, spot the targets and aveid obstacles. This
produces a lot of stress which might lead to [atipue
and human error leading to aceidents,  The fatigoe
is experienced mare after having dealt with an emer-
geney up in the air, It adversely aflects the reac-
tion time which includes all the factors like pereep-
tion, decision and action,  Fatigue can be prevented
by proper rest and pelaxation in between the low
level sortics and by keeping good  physical and
mental health,

Total work situation
Ilying cannot be separated from the total work
situatinon.  There are threc elements in the work

situation viz,

(i) MNature of work itself e, flying in the present
case which involved risk,

(it} social grovp In which an individual imeracis,
and
(tti)  Policies, pracedures and organisation ¢limarte,

Seress in relation to pature of work has already
beerediscussed:  In the social gronp of a worker, the
attitudes of the seniors are of crucial imporiance in
generating, increasing or Jecreasing stress.  This
becomes more important for a Hver for obvipws
reasons.  Interference with the work, unnecessary
criticismm, holding out threats of punishment for
minor lapses will increase the stress on a worker
which will have its repercussion in llying. Regard-
ing policies, procedure and crganisational climate, it
should b seen that they ensure discipline, justice,
progress and impartialiry,
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