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Medical Problems of Air
Traffic Control :
A Preliminary Study

SP DESHMUKH
N RAMACHANDRAN

-gN Air Trafflc Control Officer (ATCO) per-
forms a difficult task which requires sustained atte-
ntion for long periods of lime. Heis required o
coordinate numerous activities related to flying and
make immediate decisions after taking into conside-
ration various variable factors, He |s always burdened
with the tear thal if his decision goes wrong, the
consequences could be serious, The importance of
optimum performance in his duties by a controller
Is thus obvious.

Performance under such exacting job requi-
rements can be affected by numerous Tnctors, which
may be physical, physiological or psychological.
In Western countries considerabla attention is
being paidto the study of faclors and stresses
affecting the performance of the ATCOs. The
main areas studied are workload, shift duties, fali-
gue, eccupalional strass, personality factors, attitude
and aplitude, mental ill health, endocrine paramaters,
biochamical parametars, health hazards and mor-
bidity rates. Crump® has presented an excellent
review of the research carried out so far on measure-
ments of stress in ATC duties and its affects. He
has pointed out that the Investigations to determine
whether stress in ATCOs duties |s any greater than
other commeon occupations have shown little agres-
ment, éxcept in case of psychologlcal stress which
ts greater in ATCOs. The controversy is due tee
differant mathodology, interpretation and the lack of
universz lly acceptable parameters for measvrement
of stress.  The investigations on physical work [oad
and shift duties have not indicated any highsr stress
than in other occupations. Cne of the important:
findings of these studiss iz the investigation inta:
long tarm effects of ATC wark, which has revealad
increased suscentibility of ATCOs to lschaemio
heart diseaze. He concludes that the picture is still
not clear and the increasing speed of aircralt and
technical sophistication are going to increase ATC
siress.

In this country the problems of ATCOs have not
received as much attention. Being a developing
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nafian the facilities for flving are not modern at many
cenires. Thus the working condilions are not very
comiartabla all over, which adds to the slress. The
need jor studying the stresses in ATCOs cannot
tharafare, be over emphasised.

We have carrlad out preliminary study at HAL
Alrport, Bangalore, aimad at idantifying the prablem
areas so that proper methodology for delsiled
sludies on wider scale could ba avolved.

ATC at HAL Airport

The HAL Alrport, Bangzlora is used by various
graups al civil, militaty and privale operalors. The
traffic load is moderale with about 30 take-offs end
A0 Jandings a day inclusive of § take-offs al night,
However, a very w!de variety of aircraft and helicap-
tars opoerata at thisairfiald from a single runway
They vary from the almost elementary trainers to
mest modern fighler-bombars and the large air-
liners; The nature of fying includes schaduled
passenger fights, unscheduled cross country flights
and local flying for training, range firing, experimen-
tal and production test flights. There are aboul
25 diffarent types of aircrafl operating here, with
witely varying lake-ofl and landing speeds, acrial
parformance, endurance, emergency procedures atc,
Thus the ATCOs task at this airport is highly
demanding. While meny of the existing ATCOs
have had their training at Central Establishment,
Allahabad, now the training is imparted locally. A
new entrant has to go through nearly 15 years of
training experience to become a fullfledged ATCO.
Tha ATC as wall as control room ef Approach Cont-
rol Radar are located In air conditioned rooms,
which are well provided.

Materials and Method

Al the ATCOs, numbsring 16, at the HAL Alr-
port, Bangalore were the subjects for the present
study, Thoy held differsnt designations such as
Aeradrome officers, Assistant Asrodrome officers
and Alr Traffic Caontrol officers, Each subject was
administered the following guestionnaires !
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Questionnaire 'A' ¢

This was a comprahensive questionnaire desi-
gned to elicit infarmation on the general biodata of
the individual, the previous work experience,
ATC training, the nature of the work environment,
the stresses involved therein and his atfitude to-
wards the work stc,

Questionraire '8 ;

The guestionnalre formed an objective person-
ality test intended to ascertain the subject's basic
pearsonality so that the influence of personality fac-
tors on the subject's response to questionnaire 'A'
could be ascertained. The 16 PF test Form D! was
used for this purpose.

Adeguala rapport was established with the
ATCOs by frequent visils lo the ATC and discuss-
ions of their problems. Sufficienl care was taken
to oxplain to them the purpose of the study so that
their rasponse could be meaningtul,

Results

The mean ageof the 16 subjects was found to
he 51.3 years with the youngest being 43 and the
oldest on the verge of ratirement at 57. The model
pre-ATC educational quallfication was matriculation/
S5C. One of them had post graduate qualification
and four others had intermediate college education.
Similarly, 11 subjects had some Armed Forces back
ground {one on deputation frem IAF, and others
heing ex-servicemen). The group mean duration of
ATC experience was 15.5 years.

Table-l shows the response patiern of subjects
on gueslions pertaining to the equipments and work
enviranment. By and large the ATCOs were S_atisﬂed
with their equipment, iis layout, efficiency etc.; but
ware divided on the nzad for improving the alds.
Distortion due to glass panels of the cabin, glare,
nolse and disturbance on RT, distraction while
hearing an RT are among the problems elicitad
throuah thess questions.



Table |
Frequency of responses to questions an
equipment and wark environment

n== 16

Sl Questionnaire statemeants Mo. of responses
Mo. in briet Yos No
1 Need for improvement of aids 8 8
2 Lay out of equipment —salis-

factory or not 15 i
3 Distortion of view while

looking out through the

alass panels of cahbin i 8
4 lllumination of cabin adagquate 15 1
b Mumination of instrument

panel satisfactory 15 1
6  Excesslve glare in cabin ] 8
7 RT communication system

efficient 13 J
8  Any problems in interpreting

the voice of diffarant pilats 4 12
5 Difficulty of interpretling various

accents used by aircrew ] 14

10 Any excessive noise and
digturbance on RT 7 9

11  Fesling tired of listening to tha RT G 11
12  Freguenily disturbed by
telephone, intarcam etc., whils
listaning fo the RT 10 8
Table - 11 shows further responses from the

Subjects pertaining to the work load and relzied
stressas. The maln finding in this section was that
prolenged observation created some liredness in the
eye and night shifts were mere strassfyl, although
the intensity of fying is very lithe during night.
Moreover, most of the subjects had very little opp-
ortunity to meet the pilots whom they always con-
versed with through RT.

Table-lll shows the incidence of the crucial
personality factors among the subjects. The mast
striking featura that manifests iteelf from the tzbla
is the substantially hicher incidence of motivation
distoriion (MD) score which is an indication of
instability of persanality. In motivation distortion
scores, the subjects tend lo exaggerate certain

socially desirad traits, as agalnst the normaj
eccurrence of the trait in the general population,
A high MD score lessens the reliability of the
other scores also. In mental capacity {factor B)
mast of the subjects weare found either average or
below average. Four subjects ware lacking the
ability to withstand stress (factor C),

Tahle I
Response palterns pertaning to work load
and related stress

Questionnaire statement Mo, of responses

in brief Yog Mo
{a) Hours of duty too lang and
exhaustive ar not 7 f
(b) ldeal duration suggested*
— B hrs o
— B hrs b
— & hrs 2
Night dulies more stresaful & 7
Tiradness of eyes after prolenged
obsarvation duties ? 10 6
Provided accommodalion near
place of work 16 {
Opporlunity ta meet the pilots
personally, ye8s or very rare ar no 1 15
Hislory of any illness aftar joining
ATC duty 7 ]
"Four subjacts had no suggeslions.
Tahbla (|
16 PF Test : Crucial personality factors
n=186
@Eessign of factor
Factor Moderate  Signifi-  Signifi-
cantly canily
high low
A Mixing natura 8 o G
B Mental capacity 12 — 4
C Emational stability g 3 4
G Adherance to rules 8§ 7 1
M Imagination 12 3 1
O Guilt proneness 1 2 a3
Q3 Self concept
control 10 & 1
Q4 Tenzaness 12 2 ?
MD Personality
Instability 7 9
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Discussion

The scrutiny of guestionnaire ‘A’ reveals that
moal of the ATCOs were appointed during the
period of formation of the Aerodrome at HAL
Bangalore at a time when the old generation air-
craft were operating and simple equipment was
used in ATC for controlling. They did not go
through any standardised selection or training for
tha ATC duties. Subseguently, they have under-
gona the gualilying tesis as per the DGCA Rules
bul are essentially a product ot years of exparience
(15.5 years mean) in ATC work While a good
number has coped up with the demands of contral-
ling today's hiph speed sophisticaled aircrait, a
few did not and are helng ullised appropriately,
The majority has reached the peak of their career
and are waliting peacefully to complele the remaining
few years of service before retirement, This factis
clearly reflected In their atltilude to the question-
naire study. Barring a few bhalter educated and
younger Individuals the others have given vague
non-committal raplies reflecting thelr lack interest.
It implies that tha gueslionnaire tor future studies
should be designed to elicit more specific replies.

The questionnaire 'A' em ployed in this: study
glicited Information besides the biodata, on tha
squipment, layout, environmental slresses etc.
These things still pose a problem to our ATC
operators unlike in advanced countries However,
as far as HAL ATC tower is concerned, the
facities are by and large geood, and being
improvad furlher. Layout and illumination in the
cabin craaled no problem for the operaters. Half
the numher of sublects complained of sxcassivae
glare due to sun rays in the morning and late
afternoon. Constant exposure produced some
fatigue in 11 out of 16 subjects. Ten subjects
aliuded il as generating from the eyes. Whether
this fatipue was visuogenic ones is & debatable
point, Grandjean’ reported that a negative attitude
towards the job, workplace and managsment might
wall be a countributer to chronic fatigue. However,
this tactor could not be thoroughly gone intoin
this preliminary siudy. Meny of the subjects
reported distortion of view while looking sut through
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the glass panes towards the ends of runway. It is
understood that this problem was already under
consideration by lhe management,

Moize in the cabin fram others' talk, telephone
ringing, and the intermittent noise from a nearby
wind tunnel crealed some annoyance, Only two
ATCOs reporlad inability to follow different
accents, particularly of foreign pilets. The [nten-
sity of this problem can be minimised further if
pilots strictly followed the phonetics of intetna-
ticnally accepted and standardised tarminalogy.
A substantial number of ATCO's reported frequant
distartion of RT communication In case of carlain
alrcraft. 1t is understecd that since ths RT
cquipmeant in use at the ATC and in aircraft, [s of
different origin some mismalching of characta-
ristics is possible, RT problems could be regarded
as n cause of stress to the ATCOs.

The ATC personnel are regularly exposed to
high aircratt noise levels which can cause hearing-
loss as well as annoyance Deshmukh et al® have
studied the noise levels in ATC setup of IAF
airfislds and found hazardous nolse levels ocnly
whera the ATC towsrs are located close 1o the
runway and are net provided with proper alr
conditioned cabin which cuts out the noise o
some oxtent. They also observed that the ATC
personnel, other than ATCOs, like crashbay crew
and runway controller suffer much greater nolse
exposure. They have found the overall Incidence of
maoderate to severe degree of noise Induced hearing
loss in 41.7% of the personnel, which was clearly
ralated lo the length of service in ATC, particularly
at fighter bases.

Coming to the ATCOs at HAL Airport, they
have not complained of the problem of alrcraft noise
since thelr tower is well away from the runway and
the cabin is properly air conditioned,

As regards the stress due to workload and
shift duties. most of the ATCOs considered that
the existing eight hours of duty period is too long
although the workload as such is moderate and
not stressful The model period of duty suggested
was 6 hours with a break of half an hour after first



3 hours.
is not much, many ATCOs considered night duties
stressfull because of the difficulty of maintaining

Although the amount of flying at night

alertness throughout. There ares, however, two
important areas of stress revealed by the workers
during the Infermal inlerviews.

(a) Often there are a variety of aircraft in circuit
at the same time and make verying demands
on ATC, They have widely varying aerial speeds,
landing =peeds, fusl |imitations, emergency
procedures etc. Some of them are engaged In
axparimanial teat Nights The ATCO very often
spends anxlous momants before all the aircrafl
come down safely,

The prevailing international fuel crisis, resul-
ting in the higher cost of aviation fuel, has
addad a new dimension to the stress on
ATCOs. When a number of aircraft ask for
clearance to land at the same time, tha ATCO
today cannot readily ask some of them to orbit
while the others are landing, since orbiting
implies wastagas of fuel, Captains of aircraft
when asked to orbit, do not hesitate to convey
their displeasure to the ATCO on RT.

(b)

The occupational siress of ATC work is
considered hazardous to health in the long term,
particularly affecting the cardioc-vascular system
with increasing age and obesity *™*, The ATCOs
are more prone to hypertension, peptic ulcer and
diabets mellitus® In the present study three of the
sixteen ATCOs gave history of illnesses which
included hypertension in two cases and hyperacidity
in one.

On the guestion of the proper age of relirement
from ATC duties the ATCOs suggested various
age limits between 35 angd 80 years. The majority
favoured retirement age beyond 59 years However,
these personal views of the ATCOs are at wide
yariance with the reguirement of optimum perfor-
mance by the ATCOs. A large number of studiss
in USA on theinfluence of age and exparisznce an
parfarmance of ATCOs have repsatedly demons-
trated an inverse relationship belwesn ages and

1585

performance, which is not compensated by
experience “F1E - Tha decline of performance
after 40 years is significant. The Fedaral Aviation
Administration” has decided that the maximum age
of entry should be 30 years In fact they have a very
small propartion of ATCOs over 40 years ofage
and hardly any above 50 years. They consider that
ATC isa young man’s game and that the unique
abililies raquired are age related

Against this background the scene at HAL
ATC is disturbing. Of the 16 ATCOs, five are over
55 years and nine are over 50 years of age. The
youngest ATCO is 43 years old. There are no
young ATCOs whose performance ralings could
be used for comparison  The ralirement age is B8
years which is high by standards accepted else-
where particularly in the US.

Psychological Factors

From Table-lll it is seen that a subsatantial
number of subjects (9/16) showed high motivation
distortion (MD)} scores. High MD score is an
indication of persanality instability. In this fairly
aged group this resull was some what surpriging.
Four subjects showed low emotional stabllity
signifying slress tolerance. However, thair
quaslionnaire response did not show any epecific
pattern. Majority of subjects were of average
mental capacity and four of them were well below
the average Mo specificity of job could be corre-
lated with the-&, since thres of thesa subjects ware
doing different contral dulies and one was mainly
an administrafive assistant to lhe Senijor Aeradrome
Officer. Karson® also did not find any relationship
belween personality factors and performance
efilciency. This brings in the guestlon., what should
be the jdeal mental calibre of an Air Traffic Control-
ler 7 In these cases no job proficiency rating from
the superiors was obtained, since it was not within
the ambit of this study. On the other important
personality factors a more or leas average profile
was obidined with an odd deviation hera and there.
Karson and O'Dall* using the same 16 PF test
found controllers ‘Hard Headed' and '‘Practeal in
their approach to life and work than the general

population. However, no such paltern emerged in
our study.

law
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The psvcholegical factors invelved in ATCOs
study have not been fully undersicod, although a
number of investigations have besen carried oul
Many of the reports relate to measurement of anxizty
and mood stales resulting from shift duties. They
suggest greater anxiety levels in ATCOs alter the
shift, more so after night shift.

The use of attitude questionnalre is an indirect
way of assessing potential areas of stress by identi-
fying those factors which are more commonly dis-
liked than others. Smith'* reported that a major
dislihe was management's non responsive attitude
towards problams and complaints by ATCOs. Other
common dislikes were the work schedule, career
plan deficiencies, annoyance with tasks not directly
related to the control of Air Traffic. Frankiurl air-
port study by Singer et al* found administration as
the most disliked factor where as siress related ta
the job was the ‘least disliked’. Smith* also
oheerved similar dislike of all calegories of ATCOs
towards the -administration. In the present study
many ATCOs have preferréd 1o be non-committal
aboul their attitude towards the management and
administration, job prospects, shift arrangements
elc. This may he explained by the fact that most of
the subjects were in the evening of their carser and
probubly this |s the best part of their life |l is there-
fore, natural for them no! to come oul with pro-
blems, But, thelr reluctance to state any-thing
eritical of the management was very clear,
of them expressed the need for bettar pay as com-
pared to other ground duly personne, besides
more comforts and facllities. One of the ATCOs
with wide experience of working in varicus airfralds
was, however, more articulate and has given vary
elahorate, thoughtful replies. It is true that they =re
the views of one individual and therefore statisti-
cally insignificant. But soms of the: points raised
by him are perlinent and have bean corroborated by
They are as stated

Soma

others during informal talks,
below —

{a) The ATCOs are “hossed over” by pilots who
fail to understand them or thelr duties,

(b} They are overlooked and taken for granted.
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{(c) Incase of 2 mishap the usual tendency is
to blame the ATCO,

(d) The duty schedules
prolonged.

are irregular and

(e) There is often a shortage of man power and
who ever s available is not Tully trained,
Hence, the competent ones have to work
mare to fulfill commitments.

(f) The extraordinary job parformed by ATCOs
doss not bring forth any rewards; elther
material or symbolic.

Tha maln refrain from all |s that ATC aofficers
are a neglectad, aasily victimisable lot, whose grie-
vances nobody gives an ear to hear. As stated
already the ATCOs dislike for the management has
also bean ohserved by other warkers in Waestern
countries and is not peculair to the setup here,

The grievance alred by the individual may not
be entirely substantiated sclentifically, but the in-
tensity of feeling cannot be Ignored. Itis a perennial
guestion in such studies whether the frequency is
important or the amplitude. The workers have optad
far the lalter without belitlling the other, for,ina
sonsitiva area like Alr Traffic Control, and for that
matter in any situation where human error might
{ead lo serious consaguance the magnitude of a
single respanse could somstimes be more meaning-
ful than a numerated average of many reaponses. In
ather words even a single avoidable accident is
significant in terms of life, mission success and
cost  The findings should be appreciated with the
above premise in mind, Qur immediate concen
should be to keep up the morala of the ATCOs in
view of their role in promoting flight safety.
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