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The medical investigation of any aircraft
accident consists of identification of the human
factors concerned with the accident. The
International Clvil Aviation Organisation (ICAO)
has laid down guidelines regarding invesliga-
tion of these human factors, This paper pre-
sents a comparative study of the human factors
analysis in civil aircralt accidents in India vis-
a-vis ICAO's guidelines, Sultable recommenda-
tions regarding organisation of an ideal aero-
madical investigative set up are made.

Introduction

i;n!arna:inna] Civil  Avlation Organisation
(ICAO) emphasise that the broad purpose of aircraft
accident investigation is primarily to indicate what
cavsed the accident rather than who caused if which
should rightly be for others to decide. This paperlsa
presentation of some observations and suggestions
of the authors based on their experlence of investi-
gating a few major civil alrcraft accidents and the
emphasis is once again on not who (s at fault but
what can be done to improve the existing aircraft
accident investigative machinery with particular
reference to the human factors analysis,

ICAO Guidelines on Aircraft Accident Investi-
gation

Standards =snd recommendad practices for
aircraft accident inguiries have been lald down by
ICAC in Annex 13 to the Convention an Interna-
tional Civil Aviation. Thesa have been totally
accepted by India without any differences. Thus an
investigator-in-charge (designated as the Inspector
of Accident in India) s appointed a% soon as an
aircraft accident (s nolified. He will be assisted by
yarious Waorking Groups, the number of groups and
the number of persannel assigned to each group
varying with the type and complexity of each accl-
dant. The various groups ara :

Operations,
Weather,
Air Traffic Sarvices,




Witness Statement,
Flight Recorder,
Structures,

Power Plants,
Systams,
Maintenance Records,
Human Factors, and

Evacuation, Search, Rescue and Fire Fighting
proups,

The areas of reponsibiiity of thess groups are
suli-explanatory. The present discussion will be
confined to the activities of the human factors
group.

Human Factors Group

This group is responsibla for the asromedical
and crash Injury aspects of the mircraft accident
investigation. Some of the aspects of the accident
to be covered are :

(8) The possibility of crew incapacitation, the
general physical and psychological conditions of
the crew meambers and the environmental faciors
which might have affe:ted the crew.

(b) The idantification of ths crew, their loca
tion at the time of the accident, and, by review of
their injuries and patholagical examination of the
cockpit, what they were doing at the time of the
impact,

{c) The possibillty of psychological factors
among passengers that might have contribuied to
the accident.

(d) Matters involving autopsies of crew and
Passengars, as appropriate, not only to identify the
victims and to assist in legally delermining the
cause of death, but to obtain ail possible madical
evidence which may be of assistance in the techni-
cal Invesligation,

{¢) The evacuation and survival aspects, the
deslgn factors (as related to human enginesring)
which may have contributed to the cause of tis
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accidant, the injury or death of aircraft occupar
and the crashworthiness of the aircraft,

ICAQ recommends that the head of the Hur
Factors Group should he a specialist In aviali
medicinae with experience in alreraft accldent inye
tigation. In fatal accidents a pathologist, Ides
with expetrience in aviation pathology or at least
forensic pathology, should alsa ba Included In t
group. If the pathologist has experlence in aviatis
patholagy, he may well be appolnted as head of t
group depending on the type of accldent bair
considared and other Human Factor consideration
The importance attached to aviation pathelogy |
ICAD is evident from the recommendation that i)
Investigator-in-charge of a major fatal alreraft ace
dent should conelder requasting athar countries
provide an aviation pathologist It one | nol avaj
ab'e In the country which s Investigating th
accident.

Contribution of the Human Factors Investiga
tion

The areas whare human factors investigation
can make valuable conlributions are :

(a) Reconsiruction of the circumstancas
{b) Human enginesring and survival, and
{c) ldentification

Reconslruction of the circumstances leading to
the accident

The most important aspect of the medical
investigalion is to ascertain if pilot incapacitation
preceded the accident. A partial or complete
incapacitation of the operaling crew may be the
actual cause or a contribuling cause o an accidant,
Some cauzss of sudden incapacitation are :

Myocardial infarction,

Cerebravascular accident,

Other majar illnesses.

Carbon monoxide and aerial application chem|-

cal Intoxication,
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Hypouia,
Alcohol intoxicatlon,

Sleep (fatigpue, hang-over),
Crugs and minar lliness, etc.

These factors are much more significant in
light aircraft accidents with single crew. In multi-
crew aircraft  =uddan pilol  incapacitation from
disease or drugs as a cause of @ major sccident is
lass [ikely unless |l oceurs during the critical phases
af flying such ns take-off or landing. In a large
aircraft with multiple erew, conditions likely 1o atfect
tha whale crew In particular carbon monexide or
olhar noxious fumes that may heve contaminated
the cockpit, may be found to be the cause of crew
[ncapacitation.

A dull examination of the crew, cabin attendants
and passangers may reveal evidence as to the
aéquence of evenls, the stage of Right and the
‘degres ol emergency anticipated The pattern of
Injurlas may indicate clearly the lype of accident-
flre In flight structural failure in flight, sudden or
‘pradual decelaration at impact ele. An examination
af the passengers may be the prime method of
demansirating sabotage as an accident cause.

Human Engineering and Survival Aspects: The
human ftactors investigation concerns the human
.ﬁhglneering aspects such as design of cockpit
‘eontrols and instrument displays which predispose
to pilnt error. Emotional aspects of the pilot's make
_up prior to the accident which promote unsafe flight
activities are also explored. Studies to determine
human failure include history of the flight, personal
~and medical history of the craw, aulppsy, toxicolo-
_gical and crash injury analysis. All these provide
medical evidence which is of great value in relation
}jﬁg.humgn engineering and survival. The relevance
of the the type of harness resiraint in use, the
provision or lack of other items of safety equipment
and the injury producing potential ef the controls,
?I_Ei%:trumenta and other cockpit structures are avalua-
ted by the Human Factors Group. In transport
-ilf:l'rpraft accident the group will be searching for
‘wvidence of injury resulting from seat structures
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with or without adequate harness restraint and tha
missile effect of contents of the cabin. Adequacy
or inadequacy of walkways, exits and suryival
equipment will also be studied. It is vital lo aviatian
safety environment tha! the ralationship belwaan
tha injurad tissue, the structure, protective devices
and emergency escape procedures be established
by crash injury analysis.

fdentification : The accurate identification and
location of badies and their separale parls Is of vilal
importance in reconstructing the sequence of events
resulting in a falal accident. idenlification is there-
fore pre-eminently 8 too| of investigation hul it alao
has major medlco-legal significance and judicial
application.

Human Factors Investigation in India

A aludy of accidants invelving Indian registered
afrcraft during the parioed 1960-1981 reveals that of
the total 518 alrcraft accidents, 402 (779%) were
human errof accidents, Except for 2 or 3 major
fatal aircraft accidents. none of these accidenis
wara investigated by any aeromedical expert. Even
after this period, upto now only about another 3 or
4 accidenis have been Investigated by Human
Factors Groups as envisaged by ICAOQ, ie. the
Groups having contained at least a medical mem-
ber if not an asromedical expert. Whether aero-
medical investigations would have made any diffe-
rence to the final outcome of those inguiries and
thus contributed to air safety in general will remain
conjectural.

At present an aviation medicine specialist is
available to the Civil Aviation Department as the
Assistant Director of Medical Services (Cilvil Avia-
tion) from Air Headguarters who Is located at the
Office of the Diractor General of Civil Aviation. His
services are being utilised only in inquiries on major
pubiic transport alrcraft accidents that toa in fatal
accidents: only. Thus a large number of alrcraft
accidents do nol get the benefit of a proper aero-
medical Investigation sven though the required
axpertise s readily available. It s surprising that



inspite of the very high Incidence of human error as
cause of aircralt accidents in India, the civil-aviation
authoritles do not Insist on aeromed|cal investiga-
tion of all accidents where Human Factors might
have been relavant.

As already stated, & few fatal air crashes in the
past have beon [nvestigated by Human Faclors
Groups consisting of medical officers or asromedi-
cal experls. Qur experience with some of these
Inguiries: has shown the {ollowing areas where
improvements are indicated .

fa) At presenl Inspile of the bes! efforts, thete
is a lime delay of over 48 hours belora the medical
membar and oiher members are able to reach tha
cragh gite and Inltiaie various speciallsed Investiga-
tilons. This delay is essentially due to inadequate
communlcation and operational readiness.

(b} Consequen! to the sbove delay, the madi-
cal member may reach the scene of accident only to
find that some dead bodies have been disposed off
or autopsles already compleied. Considering the
yaluable information obfainable by application of
the specialised technigues of aviation pathology
known to the aeromedical expert, the above loss
may be very significant.

{c) Crash injury analysis often sufiers because
the search and rescus leams fail lo record the
exact location of dead bodies and injuriez of the
victinis in relation to the aircraft-wreckage. The first
responsibility following an aircrait accident is slways
to give immedlate assistance to the injured by what-
ever ‘means can be made available. In the event
that life cannot be saved in that parlicular accident,
tha next responsibilities are to save lives In juturc
accidents and to save lives by irying fo prevent
future accidents, This is the principle undetlying
the whole investigation of the accident and there is
an urgent need to indoctrinate. all persannel invol-
vad in various civil aviation activities on their role in
alrcraft accident investigation.

{d} Ewvan though there are guidelines Issued
by the civil Aviation authorilies regarding the role of
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pelice in post crash situations, this information i
not well disseminated lo all palice outposts. Thi
results in avoidable delays and confusion pardicu
cularly in prompt and thorough pasimortem examl
nations of crash victims.

{(8) The aeromedical aspscts of autopsy or
alrcrash viclims are nol widely known to the palice
surgeons and olher clvil madical authorities con
ducting the autopsy with the resull that valuahle
information may be losl by the tmatha aviatior
madicing expart arrives at the scene to rendes
necessary advice and asslstance |n post mortom
sxamination,

(f) In fatal aircrashes Involving passenger
alrcraft, the Human Factors Group Investigating the
crash vsually includes a medlical member fram the
Airline concernad. It has been our experienca that
this medical officer Is at a disadvantage because on
the one hand he, being #n employee of tha
Alriina which is #n interssted party In the outcome
ol the inquiry, does not get tho full conflidence of
the inspactor of accident and on the ollier hand the
Ajrline menagemant dees not expect kim to be 4
party o any raport reflecling adversaly on the orga-
nisation,

(g} A disappeinting aspect of the accident
inquirics is the inadeqguate communication and
cooperation between the various groups someof
them functioning with extreme secrecy unwilling to
exchange information treely- The general impres-
sion of the civil aviation officials appears to bethat
the ro'e of medical experts inan accident inguiry is
confined o collection of data on past mad'rr:_a_l.
history of the crew, autepsy findings, detalls of
injury and to give opinlon on the role of alcshal in
the causation of the accident. The other impottant
aeromedical aspects such as crash injury analysis;
human srgineering, survival, crash rescue services
etc are not fully appreciated. Even though ICAQ
has stressed on the importance of cooperation and
close llasion between the various groups parficu-
larly between Human Faclors, Operations, Witness
Statement and Evacuation, Search, Rescue and Fira
Fighting Groups, the meadical members have to



spend valuable time during the Inquiry in indoctri-
naling the other members of the teams on these
matters In order to get the relevant data on various
non-madical aspects of the crash.

{h} In Judicial
experience that not enough enquiries of aeromedical

Inguiries it has been our

“significance are made since the judge does nol

have the assistance of an asromedical expert on his
panal,

Recommendations

There iz some substance to the fraquent
demands volced In the Press elc. for the establish-
mant of acentral accidant investigation organisation
gaparate from the clvil aviation administration. In
India, many facilities of civil avialion such as
provigion of air traffic control services, maintenance
:‘.rf dlrports, training and licensing of alicrew elc. are
{h_ﬂ responsibility of the Civil Avlation Depariment.
fhus- if the investigation is carfed out by the
Department officials s is the praclice now there
::au be room for the argument thatthe outcome of
tha inguiry may be biased. An independent investi-
gutluﬁ machinery probably answerslle directly to
the Civll Avialion Minister as in some other
gd_@rance_d countfries, will mean that various aspecis
_a'ff'.acaldant thguiry will get uniform and unbiased
altention.

i the field of aviation medicineg India's achieve-
mients are comparable to those of any advanced
westarn: country. The expertise available with the
Institute of Aviation Medicine and the Aeromedical
Society of India is not fully being utilised by the

 Civll Aviation Department. The Indian Air Force
ﬁ%ﬁ"ﬁlﬁia’ys been ready to make available the services
1:|‘T axperts in aviation medicine and avialion patho-
logy fot civil aircraft accident inguiries, There is
gtope for setting up a full fladged depariment of
* Civil Aviation Medicine at lhe Institute of Aviation
licine under the joint auspices of the Air Force,
':ﬂi'.rrl_ﬂvlatlun Department, the three Airlines and
3 the Interpational Airpert Authority of India. This
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nucleus could take on all research and training
activities in the field of civil aviation medicine with
special reference to medical investigation of
accidents and improvement of emergency medical
care and search and rescue facllities at the various
airports. It will be appreclated that some other
countries such as tha USA hava full fledged institu-
tes of civil aviation madicine,

The delay presently experlenced in rushing the
medical and other members of tha inguiry lteam to
the scene of accldent can be minimisad o a large
extent by altending lo the operational readiness
aspects, Thus it should be possible lo nominate a
few personnelincluding medical experts for accident
inquiries and to provide them with valid emergency
air travel passes elc. so that within a few hours of
the nolification of the sccident they can leave for
the crash site by tho fastest means.

The aeramedical aspects of alreraft accident
inquiry must be given wide expasure among mcdlcal
police and judicial professions. Suitable adminis=
trafive measures and use of mass media will help in
achleving this dissemination to a considerable
aitant.

The judicial inquiry teams should preferably
have an experienced aeremedical expert as one of
the assessors so that much more deliberations on
various asromedical aspects of the accidents could
be conductsd.
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