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MEDICAL ASSESSMENT OF AIR CREWS-
CIVIL AND MILITARY

by-

Dr. Keshab Raj Bhattrai. M, B, B..S.
Military Hospital, Kathmandu.

Introduction:

. The medical assessment of air crew is gaining moie and more importarce with the
advapcement of aeronautical engineering. More sof histicated aiicrafts wirh high speed
- gnd altitude are being manufactured. For example, Soviet 400 seater Jumbo Jet Boeing 747
is expected to be in operation this year. It has a range of 5,000 miles, a ciuising speed of
625 moph and maximum taking off weight of 317 1ons. Soviet Supersonic fransport TU -
t44 and Anglo-French Concorde are already in operetion. The formeri.e. TU 144 has a
maximum speed of 1,500 mph at 49,200 to 65,600 ft. and can accomodate 121 passengers.
The Jater i.e. Anglo-French Supersonic transport Concorde has a cruising speed of 1,385
mph at a height of 5,500 ft - 62,000 ft., and cap accomodate 144 passengers. In the same
way, there has been tremendous development in military air-crafts also. Moreover, Soviet
gir-craft designer Alexi Tupelov thinks that superplanes which will be #ble to carry 1,000
passengers, fly at a speed of 4,000 to 6,200 mph and reach ary point en earth in 2 hours
will be in operation by2,000 A D), Keeping these things in- mind the battery. of air-crew
selection are to be changed.accordingly. ' » ’ : '

Historical background:

This ¢an be divided into three phases:

Phase I: It started when the first aic-craft took off in 1903, Initially it was based in
clinical assessment only. When the air-crafts crossed the barrier of 10,000-- 12,000" the
question of oxygen mark came fnto consideration. But there was no redical chaoge in the
. medical asses~ment of air-crew as such. Afterwards, the aeromedical assessn.enis went on
changing with the increasing complexity of modern aircrafis.

-Phase TE: The second phase of medical assessment of air - crew started. actually
after the world war H when Jet.ajr-cfafts with high speed and altitude came into
operation. : o
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Phase I11: The third phase started in the later balf of twentieth century witlf
developments in launched type of Jet air-crafts and wanned Space flights. With thcse

_ developments in Jet air-crafts and mavped Space flights, the aeromedical assessment_; _."
teams are faced with the new problems and they have to develop and maintain ncwgzif‘
methods of assessments and standards, S 'T A
; !

* Objectives of Assessments:

The main objectives of medical assessment of air—crew should be that:

(a) He should be medically fit to undergo various stresses of modern air-crafis e g
bypoxia, thermal stress stress due to acceleration, spatial disorientation, .noise, vnbrauon‘

etc. ¥ ,T :
(b) Lobgevity i.e. he should have well-motivated long-term flying carrier. | {7  /
) {¢) He should be proficient and safe during his long-terin flying camer. Tbeseﬁ ;
objectives are schieved under the following headings: eJ A

(i) Clinical assessment: Should maintain the blgh standard of physical health: ;@‘ 1
mcludmg eye, ENT., and other systems of the body ; . 1}& ]

(u) Phys:ological assessment,

. | Fﬁi
(iii) Neuropsychiatric assessment, .

"*ﬁi

{iv) Psycho]og:cal assessment

The present day medical asseSsments of air-crew is said to give the candidates of
state of health at the t'me of examination and do not give the long-term prognosns.\ "
Moreover, the examin. tions are based on tbe equipruents and procedures which dlffcr
from country to country and air-lines to ait-lines. So it becomes difficult to compare them. > ﬁl :
According to Colonel E.A. Lauschuer of German Ait—force mcd:cal Scruce ‘Our proposed ; i \'
eolurgement of current initisl selection seems to be des:rable in order to select the optimal ; _;
number of well- motivated healthy young men with a good prognosis 1o remain bealthy ;
and weli-balanced during a long and efficient flying carreer.’ According to-him, thc
following are to be added in the initial medical selection of air-crew:

{a) Development of more efficicnt selection in depth;

(b) Co-ordination and ev« n standardis-tion of -equipments, methods of rccordmg :
results-and procedures; |

. (¢) High level of professional standard of selection terms.

Importance of initial selection of air-crew:

LI

- Initial methods of medical assessments of aircrew counts much in this modern age - -‘ o
of sophmlcated high performance air-crafis. The elimination of one risky and endangered , 1
group in initial selectiop saves about 15C,000-dollars i NATO ccuniries. This amcunl of

i
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‘moacy counts much specially for the underdeveloped rations At the same 'ime, it saves
pany lives and properties which might be lost due to fatal sccidents cavsed by human

fgilure and in its turn due to improper medical seleciien.

1he medical assessment of civil and military aircrews:

The medical assessment of civil aircrew is governed by an irterration.| erpinisation
called “International Civil Aviation Organisation” (ICAQ). There may be slight dilference
in standatds of medical assessment from nation (o nation and in ¢iffurent sirlines which
may issue their own regulations setiing a higher standard than required by 1CAQ.

The classifications of various requirements by ICAQ are:

— Physical requirements No. 1,2 and 3
— Visual requirements : No. §,23nd 3
— Colour perception requirements No. !

— Hearing requirements No. 1 and 2

The requirements vary according to the type of sircrew,

(1) The requirements for commercial apd traasport airline pilots are:

— Physical requirement No. 1
— Visual requirement - No. 1
— Colour perception requirement No: !
—- Hs:ring requirement No. |
(2) The requirements for private pilots are:
— Pbysical requirement No. 3
- Visualrequirement ' No. 3
— Colour perception reguirement No. 1
— Hearing requirement No. 2

(3} For flight navigator, the requirements arc”

— Physical requirement No. 2
— Visual requirement No. 2
— Colour perception requirement No. 1
— Hearing reguirement _ No. }

(4) Requirements for flight radic-operator and flight enpineer are:

— Physicai requirement _ No. 2
— Visual requirement No. 3
— Colour perception requirement No. 1

— Heariog requirement . No. |
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The period of examinations also vary according to the type and class of aircrew: . .3
(1) Seiior commercial pilots and airline trapnsport pilots - every 6 months.

(2) Other commercial pilots, flght navigator, flight radio-operator and.ﬂightﬁ .
engineer — every | year. i

(3) Private pilots - evcry 2 years,

When the age of the pllol is over 40 years, the time for the commercial pilot should' ]
“be reduced to 6 months and for private pilots to every | year.

So far the assessment of military aitcrew is converned it is dene by the respec!i\.ic'?
service organisations according to their owo requirements. In U.5, Air force, itis divided':
into the following classes i.e. Class I, 1A, Il and lII. The candidate applying for mmal
flying tralnmg must fuifil the hard and rigid standards of class L.

Trained aircrew have to fulfil the roquirements of class 1A and "I agcording to job.;
specified. Class III is for those aircrews who are not in the primary control of the air-craft i
e.g. flight cngmcer The Royeal air force have air, ground snd zonal requirements. Thcy'?f
are subdivided ioto Air 1-7, Ground 1-7 and Zonal -7, The medice]l standards diﬁ"cr‘ '

from couatry to country but the basic prmcxp!e remains the same. Some of the headings
are summerlscd below:

(1) General physical stand.qrd:

We have to be specific Qbout the height of the pilot including his sitting height, leg
length and thigh length. This carries much more importance in high perfrrmance mu]ltnry 4
_ aircrafts due to limited availability of sp:ce in ihe cockpit and the ejections they bave to ¥
do in the time of emergency. In civilian aircraf's, ejection seat is not provided 'and this . J
problem may not arise there. Weight is also important, becsuse he may have to do i
upassisted escape in flight from the aircrafts, in.which ejection seut is not provided. So
also, muscles, bones and joints, skip, head, face and neck, teeth, spines, chest and lungs,
endocrine system, abdomen and viscera, pelvis and rectum, genito-urinary system,- i
extremitis, CNS ete should be thoroughly examiaed. -

(2) ENT.:

From aviation point of view, ENT should not only be normal anatomically end
fuoctionally, but also it should be favourable from the point of flying, “Any pathology in
the ear, nose, throat should be searched for und assessed.  TFor examin: tion of ear, the
following rcutine-has been found helpful: (a) Omscopy, {b) Tuning fork test, Rinnes’ Test,
Weber’s Test and Absolute Bone Conduction Test, (ABC test) (c) Record of hearing by "iff
voice and whisper, (d) I<flation of the eustachian tube io note the patency of the i
_'Eustachian tube and mobility of drum by politzerization and !eideliz tion, (e} Hearing -
tested again by voice and whisper. (f) Permanent record of-hearing by sprech audiometry ; i
and pure tone audiometry. For ves:ibular fungiion - ‘a) Cold Calcric test (b) and rotaticn i
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Lests are dooe. For military aircrew of class 1 he should not have a hearing loss .in' quile
(oom in either ear tested separately of more than 15 db at the frequencies of 500, 1000 and
3000 CPS. and not more than A5 db in 3000 CPS. While in civilian aircrew the hearing

requirement no. 1 allows the hearing loss upto 25 db at 300, 1000 and 2000 CPS and 40 db
at 3000 CPS. ' '

(3) Eye Examinations:

Eye Examination also curries a lot of importance in aviatien, The visual standards
geedd special consideration’ due to the advent of bigh performance military aircrafts. The
»xamination included () clinicel examination, (b) ocular muscle balance tests 0.5. Madeéx'
rod 1ésts at 6 ‘meter and 33 cm, Bishopharman diaphraagm test, subjective convergeods,
pbjtctive convergence, covér tests, {c) Field of vision, (d) Funduscopy, {e) Tests for.
convergence and accomodation, {f) Colour vision, (g) Other tests e.g. tests for night visios, .
steriopsis specially for high petformance aircraft. The visual standards for civiliap aircrew
is a little relaxed than for military nircrews e.g. let us take the example of visual ecquity.-
For military aircrew, it should be 6/6 or 6/6, 6/9 correctible to 6/6. For commercial and
airline traasport pilot it can be 6/18 BE correctible to 6/9. No standard has beea laid
down by ICAO for the phorias also, while there is stric'p standard for military aircrew.

(8) Cardiovascular Examinations:

We should look for any obvious or lateot cardiovascular disease and also should
détermine the efficiency of cardiovascular system uoder determined stress conditions.
E.C.G- and otber tests should be done under the stress conditions a pilot is likely. to: be
exposed and the data collected should tell us to some extent what would be the
cardiovascular condition of that candidate for longterm flying carreer, '

The aircrews are tested in decompression chamber in which they are exposed to
altitudes they are likely to fly and the effect on the various systems in the body e.g. effects
in BP., pulse, respiration, E.C.Q., E.B.G. etc., are recorded by the computer. The effect of
rapid decompression, hypoxia etc. aiso can be s'udird in decompression chamber. In the
same way, effects of acceleration op different systems of bumen body are tested in bumen
centrifuge by éxposing them to different G's they are likely to be exposed. A television
camera is fitted in the centrifuge by which the medical officer observes the subject, Here
also the computer records the effects on respiration, pulse, BP,, E.C.G., E.C.G. elc, A
physicist sits side by side and coutrols the physical aspect of human centrifuge. The main
aim of these tests is to study the effects on vorious systems in human body under simuiated
stress ¢onditions in which the aircrews are likely to be exposed. - -

(5) Other lab, tests:

Haimatological, serological, biocheriical, urise ctc. should be done ag.meeded, - .
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(6} Neuropsychiatric examinations:

Neuropsychiatric exominations should be done with special reference to frank 0[‘

incipient psycosis and evaluation of various personality traits,
importence is given to sense of balance and neurocirculatory stability.

PEPPEN "" iz

In military aviation, mOre;
It should give ug\*

the information, how the cand:da(e s mental condition will stand the various siresses o[g

ﬁylng

(7) Psycological Exammatlons'

Its main aim shou!d be-to know how a candidate will gct on. durmg the t:mc of a
traioing and how long he will take to become a good pilot. They.should be cxammcd Tor- _‘
judgemeat, allertness, foresight, planning and anticipation, memory and speed of decision, 3
The followmg -qualities are critical for military flying e.g. dependability, leadership” :

Motivation, ettitude, onentauon Accuracy of speed and distance js specially nceded for
fighter pllots in-combat. -area, Moreover, they should have devotion to duly, co-operation,

ability to work: in team and emotional stability. Accident-prone persons should be
evaluated and discarded. . _ - :

Conclusion -

chpin.g in‘mind the recent developments and developments which are likely to take

place in future in civil and military aircrafts, we should evaluate and maintain the

methods and procedures .6f medicsl assessment and standsrds so as to select more
efficient and well motivated aircrews with long-term flying career. The military aircrews
who are specially subjected to more stressful flying than civilian sircrews should be tested

by various parameters under determined stress conditions to koow their efficiency for.
long-term flying career,

So far the: ﬁ;'ialib'n in Nepal is concerned it was i the infancy stage till a few years
back. There were few Dakotas and helicopters But in recent few yeass it js progresiing
rapidly. From short- range trapsport plancs like Dakotas {DC-3) it is havirg medium-
range transport pldr.cs like Fokker in its fleet. Qrder has been placed for HS 748 planes.
At the same time Tribbuban airport in Kalbmandu is being expanded ¢nd is going to be
converted into “Internationzl Airport.’”” Night landing facilities ¢re being arrarged. The
day is not fir off when Nepalese aviation will have high performance jet aircrafis flying st
high altitude with high speed, Hence, the medical aspect of aviation in Nepz} should.
march sidé by side along with the progress in other aspecis ¢f aviation,
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