Effects of Alcohol on Aircrew performance

(A Field Study)
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Abstract

AI.E":DHUJ. 4 kuown to affeet the performance
of individuals,  'I'he performance of sixtesn pilots
has been studied 5 hours and 7 hours alter the
consummtion of 3 Oz of alecoholic drink on simulated
llving task. ‘The study revealed decrcase in the
perdormance ol the aircrew ut the 5 hour stage. A
deerement in porformance of & lesser degree  was
present even at the 7 hour stage,

Introduction

Large amount of information is available an
the ill effects of alcohel in relation to {lving and
number ol instructions have alio been issued ré-
garding restrictions on consumption of alechol by
alrcrew,

{a) In UK, the pilots are not Lo consume alcohol
8 hours prior to flying vide Acronsutical
Information Clircular No., 52/1872,

(6) In WSA, rhe restriction 35 for 12 hours as
per Federal Aviation Act.

(] Im India, an abstinence of 12 lwours is
required before flying (Tndian Ajrcralt Act),

Hilling et al' recorded significant mistakes com-
mitted by pilots with different blood alechol levels,
The task was given in CGessana 1972 aircraft, With
0,047 blood alcohol concentrations, there was sub-
stantial increase in number and potential serionsncss
ol procedural errors, At (L127), 1he pilots Aew ina
prossly unsaic manner,

After aleahaol, reduced tolerance 1o + Uiz has been
mentioned by Rai et al? as a delayed efecr.  They
found decrease in the tolerance by 03¢ and 0.2z aller
4 and 12 hours of aleohal gonsumption respectively
thousl the blood alcohol levels were zero myg.

The present study was undertaken 1o see the
deterioration in performance in the case of Hight
tasks.

Material and Methods

The study was carried sur on sixteen volunteers
{Pilaws) from two high performance alrerall squadron.
All the subjects were rated pilots and corrently in
rouch with Oving and had 25-70 hours on simulator
Hying. All wers given adequate trial sorties lo bring
them to desired srandard of rask which was nzed sub-
sequently lur judging the performance of the subjects,

Alcakal

Twn brandsz of alenhaolic drinks were used viz
Rum and Whitkv, The two were considered at par
sinve Lheir alecholic and congener contents ape the
same,  For smidy purposes three ounces of drink was
used znd was consumed by the subjects in 30-40
minuIes,

Simulator fasks

Ferformance decrement. was asscased nsing a
ground simulator of a high performance airerate (Fig,
1 Inothis simulator, there 15 uo feel of the lorces
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Fla. 1 Ground Simuletor of High Porlornmance Alreraf

Lut the fiving ismore of & namre of instrument flving.
In addition, there is an instructor's desk where the
structor ean read the performance of pilet in the
simulator (Fig 2). The instructor could also give
various cmergencics to pilot from his instrument
panel.

The ‘subjects were given wwo sorties in the
simulatar with 5 minutes interval in betwesn the
sarties,

fa) 57 Nortfe: It lasted for 11 minuoes and
included

{#1 Startup and carry our vital chiecks,
(i}  Close hood.

fiii)  Climb to 4 Kms with reheat heading 300/
maintaioing 800 Kms speed,

(i} Tevel 5 Km with RPM 829,

(v} Turn right with 30° hank then incrrasge
437 ar 0360,

(vi) Rell cut an radio campass at 090,

{vif)  Carry out low luel radio compass lel dow
with gui-bound and in=bound check,

(vidf) Cheek at | Km and break ofl gi 5C
melres,

During this ‘sortie, the subjecty  were grive
minimum of three emergencies to know the prree)
tion and recovery action abilitics. The S CHC
were by and large engine failure, conteols jam an
firc,  The recovery procedures wore standardised
per the pilots gen book, The reaction time we
deteriuined with the help of a stop wartch.

{0y 2ne Sortie © This sovtie was of abent
minutes duration, It igeluded 2 low level nayips
tional sartie from point A to I, During the sortic
the subjects were given calculative tasks, ‘I'he tas
included (1) correction for drift iy Double Deil
tnethod) and (/) Diversion caloulation [or track
distance, time and fuel requirements in case o
diversion.

Adequate bricting and practice of the standard
ised rask was given o all the subjects belore th
actual studv. Basic recordings ol the fying skill
reaction time and ability to do caleulative tagk weres
obtained without alcobol on the previous day. Thre
ounces of aleohal were consumed by the subject
in 3040 minutes. Repeated performance lor the
similar task was checked 3 hours and 7 hours after
the consumption of aleohol.  Adequare scoring was
awarded allowing the normal permissible variations
and simulator limitations.  The scoring was awarded
based on the experience of the instructor who was
abserving the performunce. The observer was a
highly experienced rated pilot,

Results and Discussion

A, Flying skill » Flying skill was judged based
on the deviations from the performances without
aleohal.  Table 1 shows these deviations ar various
stages of (lying during the first sortie at 5 howrs and
7 hours after the consumption of alcohol.
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Fig, ‘2. Instructor's Besk 1o Monltor Pllot's Performanca

TABLE 1
Flying SEAlT Parformance @ 5 and 7 howrs afrer alcohol

XNo. of subjects who
deviated [rom basic
performance level

Flying Prolile

5 hours 7 hours

Preflight checks il Nil
Climb to 4 km

Speed Nil Kil

Direction l il

Levelling 5 il
Turny

15 ! 1

Eoll out il il
RCLD

Cinrrections

in=bound 7 -

oul-bound - .

Hight-check at | km 1 il

Break ofl 2 1

RECEMBER 1872

As may be observed [romn Table ), lhere s
deviation in the performance from the basic [level
after 3 hours of consumption of alcohal n lew
subjects. At 7 hours one pilov did not carry out
turns as per the instructions, onc committed mistake
of break oft height and rest of the subjects did return
to basic level ol performance,

B. Reaction Time: The reaction time included
two componenty e, appreciation of the emergency
and the time taken by the subjects ta go through the
recovery drill.  Tuble I1 gives the average titme
taken as compared to the basic average time,

TABLLE 11

Per farmance during emeryencios
he fare and after afcohol

Fogine Controls Engine
failure frurt firee
A, Base Record
(a) Awerage time to
appreciate & complere

the drill (seconds) 3.0 2.0 5.0
(b} Wrong actions
(No. of subjects) Ml Mil Nil

B. 3 Hex, afier aleohul

{a) Awverage time to

appreciate & complers

the drill (seconds) 6.0 3.0 7.0
{b) Wrong actions 1 Nil l

€. 7 Hry, afrer alcohal

{a) Average bme o

appreciate & complete

the drill {seconds) 3.8 2.0
{h) Wrong acrionz il ™il N1l

[ ]
sl

As soen from table IT, thereis a delay in the
reaction time during post aleobol performance checks
and more so at 5 hours stage [or engine [ailure and
firc in the cockpit. At 7 heour stage; delay was
noticed-in these subjecrs for engine failure. There
was no deluy In other subjects lor the ovther two
cmergencics.

C. Calewlutive tasky:  Table I11 shows the
number ol subjects who did the calenlations wrong.

105



Three suhjeets did the calculations wrong which in
acrual Hying could be hazardous,

TABLE TI1

FPor formanee in calcwlarion rashy »
after wlcobhof

he fore and

7 lewury

Dagic 5 hotirs
Nature of tagk willioul after afrer
aleahnl alooliol ulcohol
Ao Dify calcularion
{Wrong calculation) Nil 2 il
B, Biversion calewlarion
{Wrong calculation) Ml 1 Nil
LY.  Miseellaneous  Errors b The ertors made

by the subjeees other than the stipuluted tasks were
also recorded.  Uhese errors were mainly related
to loss of height, inability to wmaintain speed and
direction and failure to lower undercartinge while
landing. None of the subjects comitted any such
mistake during busic reeording, At 5 hour stuge five
subjects und at 7 hour stage one subject commirted
sigtakes of such nature endangering flight safery,

E.  Subjective Fecling of Pilars: The subjects
were asked to comment on their performance after 7
hour stage recording which was optional.  Six
subjects volunteered to comment.  Three subjects
felt that their performance after 7 hour of alcahol
was satisfuclory and were the U/T QOps. pilote, The
other three pointed out an element of boredom at
7 hours recording,

During the basic record {withour alcohal) non
ol the subjects committed any errors while carrying
out the standardised task, Adequale practice was
ensured to rale our ervory due to lack of PRPCrIENCe.
The Hying skill bas deceriorated in cighl  Tnatance:
which has been judged during (he fivse sortie and ir
addition rthere has been a delayved reaction time
ohserved lor various emergencies, At 7 hour stape,
the performance of the subjects show reversion to
the hasic stage pecformance in most of the subjects
yet delayed effects huve heen ohserved in lew.

The inflight caleulation  forms an important
aspect of Hying task,  Asscen from ‘L'able 111, even
the calculative ability of the subjecis hay been affeeted
and more 50 at 5 hours after aleshal,

The miscellancons errors committed by the sub-
jects ulso are suggestive ol deterivration in the pey-
formance after algohol,
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