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A study on the after effecta of aleohol in-
gestion on psychomaotor task performance is re-
ported. There was significant deterioration in
performance of all the tests after 8 hours of
ingestion. The performance decrement was
seen beyond 12 hours in tests invalving atten-
tion, psychomotor coordination and reaction
time. Performace decrement has been noticad
with even zero levels of blood alcahol in this
study.

Introduction

Parlormance decrements under effect of alcohol
are extensively recorded in literature. Sell control,
judgement, muscular coardination and discretion
oftan deteriorate even with consumption of small
amounts of aethanal. Visual and auditory sensations
are also known to suffer.

Effects of alcohol assume greater significance
when the subject is engaged in performanca of a
complex task like flying. With advent of complicat-
ed high performance aircraft, 8 pilot’'s physical and
mental efficiency is required to be al a peak most of
the tima. Factors like accelerative forces and wvesti-
bular scnsations demand a great daal trom the
sircrow and psychomotor performances under such
sirgations have to be axtramely efficient.

Many studies have been conducted on effects of
alcohol on skilled task performance. Havard® studiad
driving ability and performance deterioration in his
subjects even with small concentration of alcohal in
blood which was not sufficient to produce a con-
vantional clinical picture of drunkennesss. Walls'®
showed that it was not necessary 1o always have
higher concentrations of slcoheol in blood for causing

a road accident.

Asknes® demonstrated that levals of alcohel far
below the commanly accepted legal limits, had
definite adverse effects upon flying skills. He found
that flying skills were measurably decreased by only
nne-fourth of the amount of alcohol necessary to
produce decrement in driving parformance, Harper
and Williams® also supported Askne’s findings that
low levels of alcohol advarsely affectad flying

perfarmance.
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Billing et al® recorded tracking data and proce-
dural errors in instrument rated pllots under influ-
ence of 0.04, 0.08 and 0.12% blood aicohal con-
centrations and found marked decrement in perfor-
mance at all levels, thus narrowing down the lower
levels to 40mg’;. Henry et al* studied the acute
glfects of three graded doses of ethyl alcohol on
psychomotor performance in an automated system
atpund a link flight Trainer. The results ravealed
that decrement was present in lower dosages also
and showed progressive trend with moderate and
highar dosages also and correspending blood levels
{average of pre and post task breath samples) for
these three doses were 25, 56 and 85 mgm?, res-
pectivaly, the levels well below those currantly
employed in refarence to asutomobile driving or
datinite limits of legal intoxication.

Soodan'® studied performance of sixtean pilots
five and seven hours after consumption of 3 sunces
of alcoholic drink, on simulated flying task. Study
ravealed pertormance decrement in 5§ haur stage anc
also in 7 hour stage, though of a lesser degras. Ral
ot al'"" emphasised that sven 8 and 12 hours after
ingestion of 180 ml of Indian Rum or whisky, when
blood ethanol levels were zero, tolerance to | Gz
was significantly reduced by 0.3g and 0.2g respecti-
vely.

On the other side, Chiles and Jennings® have
stressed that the performance task must be complex
in order to demonstrate the delaterious effects of
alcohol: They found thai relatively =simple mental
arithmatic problem solving was not impairad due to
alcohol. This was supported by Smith”® who found
ng significant performance decrement on simple
tasks under alcohol. He concluded that only complex
tasks showed much perfermsnce decrement.

Alcohol has been incriminated 1o be responsibla
tor a large number of fatal aircrafr accidents,
Numerous studied have been undartaken to high-
light this problem. Harper and Williams® while in-
vestigating general aviation accidents, found that
alcohol was a factor in 56 out of 158 cases and
about half of alcohol positive cases had erashed 18
minutes or less, after take-off. Mohler® in & similar
study found that alcohol in excess of 150 mgm %,
was present in 23% of accidems investigated.
Davis®in a survey of 2,123 toxitological analysis

done at AFIP, found sthanol in 102 cases (4.8%).

Alha and Tamminan! found evidence of uncontamin
ated alcohal in 5 pilots and 2 othar aircrew out of

total of 41 fatal cases In Finland, Smith( 55) dig
coverad blood ethanal levels in excess of 6O mpm 'l
in 13.9%, of pilot fatalities. Ryan and Mohlar!! found
that though in 1663, 43 “, of fatal aircralt accident
involved alcohal, the percentage declined to 20 wi

8 hour "bottle to throttle™ rule. Zeller'™in his repa
to 9th meating of Joint Committee on Aviatiod
Pathology analysed accidents or incident in 89 U8
Air Farce aircratt accldents between 1962 and 1878
in which alcohol and/or drugs are mentioned ta he
associaled with mishap. Review indlcatad A Co

stant rate of occurence, alcohol being the mog
common factor. Analysis indicated that relationshiy
in most cases was associated or contributon
though not causal.

As tha soute effects of aleohol on skilled perfor
manee are oo well-known, many countries havi
enforced the rules specifying “bottla to throtily
interval. In US Air Force this interval is 8 hou
while in India, the Air Staff Instructions lay down
period of 12 hours which must lapse hatween cai
sumption of alcohol and flying. The quantity o
liguour permitted is. however, not specitied, This
aiso brings us to the commonly asked question B
ta which level of alcohel iz “safe—as far gs flying
Is concerned? As is pointed out by the available
studies—Mo level of alcohol could be consideras
safe. In a study undertaken at Institute of Aviatid:_
Medicine. Baongalore performance decrement weg
observad even after the blood alcohol levels hae
declined ta zero 7 ;

Material and Methods

The study 2imed at observing the after effacts f]:
ethano! ingestion on Psychomotor task performance
Subjects were healthy, asymptomatic voluntesn
from the staff and courss officers their age varyl i
between 23 to 40 years with average of 28.25 year
They were all used to having 2-3 large pegs al
whisky ar Rum almost thrice 3 week. These subfeﬂ
were given 180 mi of Whisky or Bum with snacks [
the night and their perfarmance assessed soon aftal
tinishing the drinks, 8 and 12 hours later, Plasmi
ethanol levels were determined by gas Chromata
graphic technique and are mentioned in Tabla No.1
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Table 1
Blood ethanol levels in 10 subjects

Subjoct

Blood ethano! in mgm,/100 ml
12 hr 8 hrs

12 hrs

I
2
|

4
B,
L6,
1

#

.

8

K

ilid
85

a6

60
B1
126
130

0
0
0
0
0
O
o
o
0
o

~ Itis evident that though ethanol was present in
inlaima one hour after the drinks, the sams had

adtozero in the 8 and 12 hour samples.
s in confirmation with the disappearance rate
nol from blood at the rate of 15 mgmS per

' tests emploved were Flight oriented Psycho-
tor Test, critical Fusion Frequency, Stability of
tion and choice reaction time. Flight Oriented

amotor Test (FOPT) was designed, fabricated
andardised at Institute of Avistion Medicine

‘involved Psychomotor coordination, reaction

nd memory. The test consists of a seat, rudder
‘g stick and display of lights along with a

an on which 2 number can be flashed. The dis-
of lights in front of the subject consists of 3
Jible ;parailu'!} rows of light mounted on 2 hori-

nd opevertical doubls row, each row con-
g bulbs. To and fro movements of the stick
ntacts 1o light the bulbs (one at a time} in

laft vertical row, side to side movemant of stick

eo in the upper horizontal row whils rudder
ment lights the bulbs in lower horizontal row.
igator, with the help of a selection box projects
it number on the screen placed above the dis-

. After a few seconds the display number is put

subject has to mamorise this 3 digit number.
jgit corresponds to the bulb which is to ba

hted in left verticel row, while secend and third

digits correspond to the bulbs required to be lit in
superior rows of the upper and lower horizontal
double rows respectively. A chronoscope circuit
autnmaticslly records tha tima in seconds and milli-
seconds for lighting cach combination of bulbs.
Time taken in lighting the 3 correct bulbs 18 racorded
and the error score also maintained. The perform-
ance lUme is calculatad by dividing the total time
taken for completing each sub-task (each combin-
ation) correctly by the number of sub tasks comple-
tad correctly. Higher the score, pooret is the per-
formante.

Second test was critical Fugion Frequency (CFF)
which is a fairly commonly employed  test, The
subject is asked to loak at the flickering light. The
aumber of flickers is increased gradually and subject
has to report as soon as he sees the lights steady
without flickers. This end point is taken for scoting
and expressad as flickers per second. Highar the
scora, better |5 the performance.

Third test is called stability of Attention Test
(SAT) whers 25 zig-zag lines from left to right are
sracad with eyes only, without using a pointer. Start
of line is indicated by a digit and the end with an
alphabet. The task set is to trace all the 25 lines
within 4 minutes. Number of lines correctly traced
within this time is the score. Naturally, higher the
score, better is the performance.

Mext test is callad Choice Reaction Time Test
(CRTT) where the subject is required to press two
buttons with fingers of cach hand e, right and
lef+. As scon as a light on the right side lits up,
he should release the right button to put off
this light, Similarly, if bulb is lit on the left side, he
has to relaase button pressed by his left hand finger
to put off this light. If a bell rings, he has to release
both bultons to stop the bell. This test measures
reaction tima in millisesconds with the help of
chronoscape and average of nine readings (3 for
each type of stimulus) is taksn as average reaction
time. Higher the score. poorer is the performanca.

Results

Mean values of various performance tests before
and after cansumption of alcohol and significance
of their ditference is mentionad in Table 11




Tahls |1

Mean values of performance tests before and after consumption
of alcohol and significance of their differsnce

Mean values at

Mean difference between

Test = =

Basal 1/2 HR 8 HR 12 HR Basal @ 1/2ZHR B&8Hs BE&12Hms
CFF 353 31.8 34.0 33.4 —3.5% —1.3"* 1.9%
SAT 205 16.2 17.2 19.4 —G, g —. 3 —
FOPT 5.9 8.5 7.7 6.9 2.7 1.8%* 1.0%*
CRTT 230 373 282 272 143%#+ (VA 42

sitgig a1 P = 0.007, “*Sig at P = 0.01, *SigatP = 0.05
CFF and SAT : Figures are performance scoros

indicates deterioration
I indicates improvement

FOPT : Figures ara perfarmance time in saconds

CRTT
T indicates deterioration
— Indicates improvement

Discussion

The results of anslysis shows that there is g
significant detsrioration in performance of all the
tests after 8 hours of ingestion of alcohal. Deterio-
ration continues even at 12 hours and |s statistically
significant in CFF and FOPT. In SAT and CRTT, the
performance decrement is seen upto 12 hours but

: Figures are performance time in milli sacs

it is statistically significant only upto 8 hours,

While assessing the result of FOPT, the deterigs
ration as judged by the time facter is already man
tioned. Besides this, the mean error scoras befor
and after the consumption of alcohol showed ver|
significant deterioration due 10 increase in numbesl
of errors (Table 1), '

Table 111

Mean error scores in FOPT before and after consumption of alcohol and |
significance of their difference

Group Mean error score at Mean differencs of error soores botwes
Test = : ==

{n = 10} Basal 1/2 hr 8 hr 12 hr B&1/2hr B &8 he B & 12h
FOPT 0.2 3.0 1.0 14 2. q%F Q.gts - 0.9%#

**¥Sigat P = 0.001, **Sig at P — 0.01, *Sig at P — 0.05 - indicates deterioration

Thus, the deterioration in performance of tests
involving attention, psychomotar coordination and
reaction time persisted 12 1o 13 hours after inges-
tion of 180 mi of whisky/Rum, the previous night.

It is thus concluded that performance decrement

due to alcohol ingestion is evident as far as ven
complex  tasks like flying are concerned,

question as to which minimum levsl of alealol i
blood is compatible with flight safety—is just i
matter of hair splitting. Psrformance decrement hi
been noticed with alcohol levels as  low o
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gm'% while in our study even zaro levels en-
untered—12 heurs after drinks have yielded signi-
ptdeceement in performance. As the task per-
nEnce [as to be judged in the totality of the
jﬁﬁu_ﬁl other factors which ansus after & drink-
bout heve 1o be teken into account. Even if
Mhe aleohol levels have declined to zero, the insult
Wthe tissuss persists even longer snd in this
ne o individuals are aliko.
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