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Factors Responsible for Fatigue in Rotary Wing Pilots in
Indian Air Force

Sgn Ldr PD Navathe

A questionnaire survey was carrlod out smong 151
Rotary wing aircrew comprising « ssmple pepulation from
statlons all overthe Indian Alr Force, Alrcrew were asked
fo rate 61 fatigue factors on scele of zeve to five A
consalidated st of the factors belleved lo cause fatigue
in order of Importance way prepared. The resulls are
presented, compared with sarlier studies, snd the factars
discussad with referonce lo the Indian enviranment.
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Introduction

Eﬂigue has been recognised as an
important problem in military aviation lor some
years now. Though its entity is not well detined, its
elfects are noticeable and appreciable - indeed in
some areas, considerable. The fatigued pilot is
likely 1o be llying at compromised operational
efficiency, and is more likely lo be invalved in
accidents / incidents. With their high cockpit
workloads and  prolonged  sorlie  proliles,
helicopter aircrew appear to be at very high risk
for latigue. As such, a complele and thorough
understanding of the factors which cause fatigue
can help towards the evolution of a direction
toward their reduction. This sludy was, therefore,
carried out with the intention of identitying the
taclors responsible for fatigue.

Material and Methods

Possible causative fatigue factors fall under
three main categorias

Immediate/Short term workload

— Helicopterfactors
— Flight / Operational factors
— Alrcrew factors

Duty Day workload
— Duration of work day (ingl. time on

stand by)
— Quantum of rest available

Long term workload

Scheduling of work/rast

Duration and type of dulies in

Combat areas

Inter personal and Command relations
Marale (incl social & emotional factors)

With these as a working premise, a large
number of aviators were approachoed and various
lactors elucidaled and described in lerms chosen
by the aviators Ihemselves. The sample
queslionnaires so produced were administered lo
a small sample population and appropriate
madilications made.,

The amended queslionnaires  after
repeated modilications were “lrozen” and the final
questionnaire was printed in requisite numbar of
copies. The final questionnalre consisls ol B5
questions of which 5 were blographical, There are
81 lactors which were to be raled on scale of zero
to five. These queslionnaires were then circulated
by hand to large number of units of IAF. The filled
questionnaire were collected and collated using a
PC-XT compuler.

Since the computer can nol distinguish
between a zero and a blank (not answered), the
raling were changed after receipt to from one fo
six by adding one to each score. The factorwise
scores were lotalled for all cases and averaged as
per the no. of respondents for each factor. The
factor 'Exposure 1o hostile action' was averaged
only for those questionnaires where the
respondent had served in batlle area. The factors
werea lhen prioritised in order of imporlance.

Results

178 queslionnaires were distributed. 161
were received complete in all respects (Fill Rate
90.5%). The complete list of factors prioritised is
placed in Table-l,
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Tablal Faclors that Cause Fatigue in Helicopter

Alrcrew
1] Faclor Mpan Rating
| Barcradl {Ag) Vibeation 514288
2 Acnolse 510555
3 High Alinude flying (elose to hepl lmits) 5 6452
&4 Turo on standby 4 86200
5 Flying in marginal woathar 4 568
fi  Duation of duty day 4. 79747
7 Cabin tomparabun (heat load) 4, 71257
8 Winching 4 GA354
9 Use ol holmots 4 54567
10 Exposune fo hestée action 4 Ganay
11 Dutias not related fo lying 462500
12 Instrurmaom fying 4 GAMY
13 Cuwly and duration of pracading sleep 4 45000
14 Nap ol Earth [NCE) soras 444687
5 Monakry ol Yask 444055
16 Sonting Comiort 4 36675
17 Duration of duty in combal ares 4710
18 Fhying oved o Soa 425078
10 Huhoopbor slaksling ATBT0
20 Mool ke olls ond Liwdings 427848
M Adaquacy ol ground suppoil 42378
22 Lowlyirg 423602
23 Hungorand thirst 4 20000
M Instructhonal serlics 416705
25 Hill Fiying 418411
26 Night llying 4057
27 Communication rammas 407453
2 Semchand Boscue (SAR) sonties 405229
&8 Hover 385031
40 Eon roquined hos hopt control 304410
3 Morgle 3HI846
32 Command relanonships TEs
33 Gunshpsoriies 37812
a4 Landing A1ETI6
45 Knowledga of purpose of duty A624m)
J6 Mav infrrnation JEE0D
37 Restrichion dug 1o hieavy wintef cothing 384375
98 Recreational facilibes 358527
30 Casualty Evacuation sorties A55410
4 Bogo sories T 40045
41 Radio Nay aids J.45283
42 Radios {Communicaton) 343478
43 Adeguacy ol clothing 338125
44 Duration of leaiatdoy oulside combal 2rea o peiticc]
45 Raliatidty of othar crew 53207
46 Coalrol fed 32230
47 Saatbalisistraps 372380
48 Soclalrstationships 320000
49 Takeol R i
50 Instrument display dosign 30807
51 Ralationshipwilh leliow personned 3.07453
B2 Lirnied visibdty 305000
B3 Intorost in mistian 303145
54  Foior Blade Moveman! I0VERT
&5 Infercom syslem Imaea
BB Alresatt Beliability Joi242
57 Buminatonwithin (2t night) 283159
58 Retationshipwith wila/sasual outiet 2 85306
50 Mumbarod engines 277070
B0  Distorienimpanment by canopy LEETD
61  Toxic fumes 265418

Discussion

The subjective assessment of fatigue by
using questionnaire is well known and globally
accepted technique and appears capable of
ylelding useful information. The technique has
been used by Wolt', Kogi® and Perry® to give a
measure of Individual's opinion on various
subjective faligue factors®. From our study, a
quick look at the lop ten factors (Table 1) shows a
mixiure of aircraft, aircrew, and operalional
factors. The lisl is topped by ac vibration and
noise (no 1 & 2). This is in contrasl 1o Perry's
survay™ which lists ac vibration at No 10 (Table Il}.
This disparily is possibily explained by the fact that
the Western Air Forces use more advanced ac.

Tabla Il Comparative list of fatigue faclors in

helicopter afrcraw
Prasant sludy Peny alal
1. Awcralt Vibralon Inatrumant fying
2. Ascrdhnosa Expesure lo hoslile action

3 Hgh alttude lying (closa lo Limitod visibility
haplr kmits)
4, Timi oo standty Slaep
5. Flying in margnal weather Dusanon of fying duty day
6 Duraton ol duty day Manowny of mssian
. Cabintempemstura (haal load) Sealing comfort
£. Winching Dlutes not rofaed 1o flying
9. Usa of hedmets Diaily ragt
10,  Enposurn tohostis action Agwibration

Ameng various types of flying tasks allofied
to rotary wing ac, high altitude 1lying has high
fatigue wvalug. The reasons flor this in a
featureless, high risk, low  survivability
environment, require no  elucidation. The
importance lies in understanding that this type of
flying cannot be rated on the same scale as
others. The yardstick, whether in terms of flying
hours or duration of such duties, must be difierent
in these operations. Similarly, flying in marginal
weather, placed as factor No 5, has operalional
significancs in terms of aircrew detailing at the
unit levels.

Time on stand-by and duration of duly day
{No 4 and 6) as fatigua factors merely state a well
known fact about helicopter aircrew. It Is important
only to note that these factors are higher in the list
compared 1o other well known factors like sealing
comitor ele.
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High temperature in the cabin due to the
large expanse ol ransparencies and operalional
limitations for parking in covered areas elc. pose
a serious problem in heplr ops. This factor has
been implicated (No 7) as a fatigue faclor
necessilaling consideration during planning and
execution of ops in the summer months,

Use of helmets (No 9) finds a place in this
list. Though data so far recelved s inadequate for
any definile conclusion, preliminary information
received in respect ol Army avialors puls this
factor on top of the list. Possible reasons for this
as brought oul during interviews with aviaters are:

- The increased heal joad.

— The increased fatigue of the neck
muscles in holding up the additional
weight,

- The helmet is el to be oo heavy.

= Inherent dislke for helmels since
helicopter aircrew have been llying
without them for long time.

Exposure to hostile action (No 10) was
assessed only for aircrew who stated that they
had heen operating in an actively hoslile area
{149 respondents). The possible reason for this
being so far down the list (as opposed to No 2 in
Perry's survey) is the absence of true “under firg"
conditions of operation for the ac even in the s0
called active hostilities regions. In the West, on
the olher hand, helicopters form an essential and
rapidly increasing parl ol any military aclion
participating right at the Forward Edge of Ballle
Area (FEBA).

It is not necessary 1o have a decrgase in
work output with an asseccialed increase in the
subjective feelings of fatigue. One possible

explanation for this may well be that the operator
needs to exent exitra effot to maintain an
accaplable level of perormance; that is 1o say,
the “biological cost™ of that lavel of parformance
rises so the ability of the operalor to cope with
extra task demands is reduced. The operational
significance of this cannot be overiooked, since
should the faligued aviator be presented with an
emergency situalion, his "spare mental capacily”
may be inadequalte to cope fully with the demands
of the situation.,

Concilusion

The listing of "tatiguants’ can be of use to
personnel in all branches of the Aerospace
Environment. For the designers, it is the
knowledge thal ac vibralion and noise reduction
moves up from ‘desirable’ to ‘essential’. Planners
and commanders can attempt o reduce, within
the limits posed by operation (op} requirements,
the faclors thal increase latigusa. To the operators,
the pilots, this listing can help to undarstand that
fatigue after a particular type of sortie is normal
and that adequate rest, both at work and home, is

essential lor efficient, and above all, safe flying.
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