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Anthropometric correlates of airerew - aircraft compatibility
in fighter stream cadets

Sqn Ldr V V Joshi* Wg Cdr P D Navathe  Gp Capt G S Nayar "

The anthropometric assessment of Alr Force Flying branch cadets is done perisdically at various
milestones of their training with a view o ensure pircrew-aircrafl computibility during the training
period. Anthropometry-related rejections from the fighter stream have repuriedly shown an inerease
oo wecount of anthropometric limitations in the current trainer aiveraft. This study evalunted the
¢ffect of the exisling policies on a sample of two Hying training courses. It brings out the impact of the
present anthropometric constraints on fighter training and soggests measures (o reduce the wastbage.
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lie fighter siream Mving waning i advance

slage is cauried out on Kiran (HIT 16}, Iskara

and MiG=21 (Tvpe 77y areraft Seagc TEy-
ing is done on Iskara and Kirun peerall ana is un-
dher the supervision of Iraining Command. The op-
cratonal traiming is carried out ar MiG Operatonal
Flying Training Unit (MOFTU). It is therefore of
uimnost impiriansce that the Flight Cadets selected
for the fighter stream be asromedically compatible
will Iskara: Karan and MG 21 (Type 77) atrcrail
50 aw Lo ensure a comprehensive lraining and its
complerion. To ensure this. a comprahensive medi
cal evaluation sysiem of the cadets 18 being camied
¢ul s per the gmdelines laid dosen in LAP 4303 [1]
and is snmmansed in Table 1and Fig. L

I'hie aeromedical evaluaton 15 ammed at reduc
ing the aircrew wasiage during wamng period by
itentifying potential aeromedical causes, which may
cause such 4 reicetion. The evaluation 15 hence ex
pected 1o have o predictive poteniial, i.¢, it should
cvaluate the present acromedical fitngss of the wir-
crew anid also ussess for any causes of rejecuon’
handicap wn Mying fraimng on acegunt o
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servtiedical capses which nuay Jdevelop during the
traning periad,

anthropometne evaluation is an integral part
ot such asromedicul evaloation. Anthropametey
ianthropos = lhuman + meirdces = meisurements)
15 the study of measurements pertiining (o the hu
man betngs [ts unportance in the fighter slrcain
training is for the purpose of determining the air-
crew-mirerilt compatibility and forsiziog of the ly-
ing clothing W be used,

In training scenario. the mportance of aircrew
aircraft compatihility is paramount. bar oplimal
performunce and mimimal futigue during tranmg,
it 18 essential thut the physical capacily of the pilot
matches the force-control characteristics of the air-
cruft, This atrcrew-airerall mutching is atl the more
important i tralneefdenovo pilols due o lack of
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Fig. 1. Ajrcrew training milestones und seromedicsl nssessments
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Table 2. Anthropometric requirenrents in aireraft
during various stages of [ighter training
Stage of flying Aircralt Sitting hesghl Leglenath Thigh length
(£3T) ferm) {Lmb
Mm Wax Min Max
Enlry™ - a15 S g P =64
ftapel HFT-32 d1.5 B4 94 F24 < G0
Stage 11 Mhasic) Kiran ME | az Q6.5 ] [22 =
atape Kiran ME 1T B2 8.5 g9 iz =i
tApplieds Iskura B2 Q- Withour PSFY G [25 = 6
DO-(with PEIN

Stage [N M 21 0100 B2 1% i 124 « fid

* Waivars given for bieight 15 cand, leg dength (2.5 e and sitnng harghe 00 om)
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their gxpomence. Anthrnpometnc measurcments ang
rmpaTiant o ensure wdeal workspace environment
and layout in the sireratt cockpit, Adferew anreralt
'|"l|‘|)'h1|.'."|[ l'i"m'["ﬂ[lh””} 15 S0 mporiant in ermis of
reducing the impury potenial. Vancos measurenicnls
of the human body which are of importance i avia
e have been idenubicd. Anthropometne assess
ment of vanous micralt inducted ante the TAF hayve
bcen donew wdenuty the liats of the wnthropesietng
Patanneters and lueve been luid down s paliey and

guidelines s shswn o Table 2

The wirerew=arrerall incompatibility. reluted re-
jeetivns need o bestodied o that the cudets capa-
ble of perlfomming Oehter Aving dutices amd selected
For doing wo are nop foreed andg ather sircams on
accound of anthropometne: hmanons This sudy
WAS LROEIAken I0 Asaess 1S Aspect o Jedredn -aur
cralt compattbelity and 115 efltects on Lighter stream
aircrew cadets,

Adms

1. I'nreview the admimamanan of the axisnng
syriem of medical surveilbanes including
anthropomerrie evaluation of fhaht caders
from imual selection theoweh comiplation of
flying tramming

2, Toudentify reasons for avoidable wastage of
grrcrew traming relited 1o medical and
anthrompomelric meompaubihinegs decred
during trainmg pericd.

3. Toevaluale the impact of the current aircrew
aircraft compatibility standards on the
tratning of fghter mrerew, with a spectal
emphasis o geguisition of newer girerafl T
future tramming and operabonal roles

4. Tovreeommmmend suitable remedical messares.

&4

Methndnlogy

Fhe swudy ncluded an assessment of e i
trarming protocol visa vis the corresponding nedi-
citl cxamimaiion penodiciry and procedures o de.
teenne the possthility of noprovements i carly
detectiion of anthropometry related wastage, A sur
vy wats carmed ond ar all iroming estabhshments
s e Toree bises preesenty Mving Mids 2] gy pe 7Y
e raft to assess e medieal procedwres Dellowed
At these estabhshments i terms ol equipment used
s :lrhlhmphlru'll'h' assesdment and persdhcny -
i ol e inedical camminativn. The eaisting pal-
cies on the same subject as issued by Adr Headguar-
rers wers reterred t estabhish the correctness ol the
mecical sirverllinee procedieres Tollowed e

pertplicey

Anthropometree paraiieters ob the sample popu-
latvom of the Hying cadits of mwo previals courses
weere stucdied o nssess the possthle wastaee rate dua
o the exsung policies on the sulyject.

The Ondings of the survey and rhe observad
witslagee Tale were cosmelated Wy identify the reme.
dial mieasures,

The percentile distibution table of sittieg heighe
ol Indisn Air Foree airdrow was used W wssess Lhe
impact of atrcrew-aireraft incompatihility in MiG
24 itype 77 wrcraft, The percentile tables were also
studied wrassess thie imipact of sittng heishi on e
future mireraft for tramimg

Findinps and discussion

The anthropometre limianens as lad dewn for
the fving branch are given in Table 2. The bl
alsir shovwes the anthropomedrie mitations of i
various atrcratt presently being vsed for fighter
Lsining,
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Medical equipment for measurement {Fortable Fig, 2. Upper limitation of sitting height
anthropameter): The cyguipment used  fo in the aircraft of IAF
anthropemettie measaremenis ot Natonal Delence
Academy (NDA ) LAM, AFCML and No 2 AT
3 eonsadersd saistoctory. Presemtly these measure

TR
ety are recorded on standardieed anthi upMtieir

plaform developed at LAM The etlicacy of the pori- | JAGL AR
whle winlhropometer developed by Deshmukh
Mohadbanodssty e al (27, s Deen stondusdized and

L
evaluated dor held qualibied mepsurement tech- | =
igues of antlopometne parameters by Uipadbyvay '
| [3]. Flenee the deehmigues OF wutheopuonneing s M
prements beang falloewed At varnsds esininalin I
Cenbs ile vonskdersd sanstactony. [ rncs ]

Perusal of the anthropomelne pagumeters b
ttioms b down on para 22003 of TAP 4302 | 1] {
and the wreeadl specilic anthropamerric mmanons
as glven i table 2 shows that the parameter of max)
mum resdeiction is the sitting heieht Siting hegln
ig the hereht between the rump o 1he vanll of the
skull, This dimension 15 of Imporance o avianon
aetivities in lermis of cockpit geomelry, Clearunce
of the bead with helmet from the canopy curvalure
i5 essential o enswe prevendon of mpury, Siting
hastarbt sl s 0 cliveed indicator of the eye level height
and hence important for the vision. Ti s also broughl
£ oul that the arcraft fied with Head-Up Displays
f {HUDY henee have 4 limiladon of minimuan silting
| hesght,

! Acdingrammanc representation of the exising . |
sitting height intake standards for the flving stream
and Lthe sitting heipl lmitatons of the atreraft vsed
n training and m ooperation:l flying. 15 mven as
Fig: 2. The figure shows thar the intake standards

are more permissive than the limitations laid down PNTAKE

Far the fighter training aireraft. The lmitation of |
| sitting height mn the operational awrerafi s more re- oo T g1 i s 9% 100
| laded than hat i the training atrcraft and also than

the intake stamelards. Thus there 15 a <itting heighy
induced ‘tunnel eftect’ m the sequence of progress
al Mying traiming and operational career. This has
been tarked as patterned area in the Fig. 2. Thus,

Sittng height in ocmis

ishaded area shows loss due to sitting height
limitation o rraining and operationa] wircealt)
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Anrlropometein correlates of dirncres

i Fighter stream cadet has to imually wain on the
mrcraft with sitting herght miations, This limits-
ton of sitng height precludes the caiders with
hagher percentile values of sitting height to com

plete the requisite tramng though they have no re-
striction on fIving the operabonal wircrall of the 1AL
N is brought vut that nerther the arrcrafo dimen

sk can be changed nor the dimensions of o par-
tcular human beimng can be chanped 1 mateh the
bwio, The sitbimg height make standard of 96 0 cms
1% based on the percennle distribution of the lndian
population. The reduction of sitltng haght inrake
stundord Trom 960 cms 1000 legser value matching
the traming arcradt would elinunate the problem
of rejection of pireresw for the training for the fighrer
stream. However a reduction in this intake stand-
ard far sutng height from 96,0 .cms will ¢laninale
a large population of Tndian males from the fighter
slream. A& larpe number of so rejected cadets may
actually have good pilotaurnbuees and their rejec-
ton on the basis of sitting heipht ax mennoned above
wiall also deprive the Air lorce of such cadets; wha
if not for fighter stream, can ot least be utilised for
transporl hehicopter streams, Therefore the ap-
proach of reducing the intake standard for sitting
height 1o reduce the wastage of fighter stream ca-
dets 15 considerad unaccepiable.

The acromedical assessment of Sghier stream
cadets begins at entry stage jiself, The assessment
of cadets medically in pre Mving stage is a5 impor-
tant as that done duringust before flving stage it
self; bor the purpose of this study, the medizal evalu-
ation procedures followed st the ening-stage and
these follswed dumng the actual flying stage are
treated separately. Also due 1o the differences Inage
groups of the cadets joining fving brunvh through
WDA und Combined Defence Service Examination
(CIISE), the aeromedical assessment of these ca-
dets is discussed separately.

NDA Cadels

For the NIXA cadets of the Atr Wing the medi
cal evalvation s cammed out during T and Vo terms.
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The 1 term evaluation s corned oot 1o confirm il
fitress of the caders o began training as an Al Wing
cadet, The evaluativn includes anthropometne as
seasmenl wherem silbing herght, leg length and
thigh lenpgth are also recorded as baseline values,
Al thus stage, the majority of the rejections v ae-
count of medical cuuses are doe 1o the presence of
comgemtal desahilites and the iguries sustained in
the chuldhood which are tnconiptible with Mying,
This evuluution wlse provides s plform o diag
e el vt correctable disabilities at this stage
isell a0 that the cadets found to liye such disabili-
tes are completely cured by the nime actual Dying
fruining stars,

Anthropometnic rejections al Uiis slape do nol
oo as eaisting policies allow waivers to be granted
(lor less than minima values) to account for possi-
ble growth which 1s likely on account of the lower
age group of the cadets, The caders Falling helow
the munime laed dowwn for toeal herghe, leg length
and simng -height are given fixed walvers ol 5 cms,
2.5 s and 1 em respectively, with the expeciation
Lhut the caders would artam the minimum stand-
areks with erawth. There are obviously no waivers
for cadets whose measurements are mor Lhan the
masina luid divwn. 10 is possible that a particular
cader found o have acceptable anthropomelric pa
rameters at this stage may grow further and may
gaceed the maxima values ar a larer date; Such ca-
iets, thangh considered fitan this stage for Adr wing,
do subsequently become unfit; therely causing in-
creased rejection rate. Similarly, the cadets whe have
hoen granted waivers 10r a spectiic parameter, may
not actually grow to the minima of (he parameter
for which they wure given waiver, so that such cases
worald he rejected at a later date for flymg training,

Tt 1= percaivahle that the system of fixed waivers
has its limitations for following reasons;:

@ The cadits are in the ame range of 16w 20
vears. Also all of them are not of unitorm age and
hence do not have the same Nised prowlh polenlial,

I f Aerpspace Med 41(2), 1497
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Due o this, 1t is possible that o cadet in second wom
and ol ligeher age group (hence lesser prowth po
lentialy s mven the same wiiver as thal given 1o
another cader of lower age group (henee higher
growg groswth polential), The medical evaluanon
carciedd out i the Voterm anns at reassessing sucl
cidets whose parameters are borderline.

b. There are no readily availoble and Jdepend-
oble prowili curves bused oo age vanability for vare-
LILER “\'i::illun relartel -‘1”["1“1]1':}71“:!]_“: p:if:{ﬂ'lﬂ!ﬁ'rﬁ. {4
base o sysiem of age based wawvers to NDA cadets.

e The amnomieal Tusion of cpphyseal end
Mates resulting imo completon of growih 15 van
able in individuals |4,

1 is felt et W circumvent this aspect, it is nec-
exsary (hat the waivers should be based on such o
entifically developed curves of specific aviaton
based anthropimetric parameters. A dewiled study
af anthropometnic database of A Force cadets, at
[AM, NDA and Na, 2 AMTC can be studied (o as-
sess the yeur wise groowth of aviation specific pa-
rametars, A svatem can be developed where by the
waivers would be granted based on the age of the
eadels anel should he given individually for afl the
three parameters based on their specitic curves. This
would be of advantage in having a beller predictive
value hased on seientific doaa.

The NDA& Air Wing cadets are again examined
in ¥ tertn prior 1o commissioning in flving stream.
This medical evaluation aims at ensuring that the
cadels s 01 for undergoing all types of military -
mg. This 15 therefore logical that this evaluaton
shiould be done s close 10 the date of commences
ment of flying training as possible. Presently, i1 s
being done near the end of the V term. This per-
mits o cadel wher s likely o be rejecied for avistion
tluties e comvert to army/nasy wing sothat the train-
ing imparted at NDA is not wasted and the smd
eadiel can be geed Tor non avation military dutics
in W1 term MDA or thereafter commissioned in serv-

Tl J Aeraspace Med 41725 1997
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we other than flying branch ot Aur Force, The tim-
ing of the medical examination 15 hence considered

sl fuciony

The ambirapometric assessemend # ilso carmed
out ot this stage to ensure that cadels are wiathin
acceptable hmns of aviation parameters. This medi-
cal exarpinatoon also cheoks that the cadets who were
given wilvers at carlier stage have grown sabsfoe-
tortly, Simudarly. 1t 15 possible that purocular cadets
whio were within normal limis at earlier stage miny
e fesnd 1o bove ogrown the limaes lud down,
Such cases are another cause of rejeetion i this stage
and referred to 1AM, TAF for further confinmmation
The age based growth curves of varous pasimeers
mientioned earlier will also be of help in identificu-
tion of such Cases.

Acstudy of a complete datbase of dir wing ca-
dets whe were rejected on non=anthropemetric
causes also needs 1o be stedied. This, howover 1y
considered bevond the scope of this study

It is possible thar a composite Aeromedical
Evalustion Cell with irained munpower eluding
an Aviation Medicing Specialist and medical as-
sistants along with the porable anthropomeler, if
raised at NDAYMH Khadokwasla itself may help n
mamtaming a far more efficient surveillance of
MNDA Air Wing cadets, The justification for this will
lirwever be confinmed unly oo availability of firm
data mentiened eaclier. Presentdy the Aviation Medi-
cine Specialist at 2 wing AF peniodically- visits the
ND& on an as and when required basis. The
aseromadical cell can additionally cover ether
geromedical sreas of raining, medical evaluation
for the stall of NDA ele: This study however has
ot considered the admimstrative umplicdtions ol
thit aspect. and has considered this suggestion solely
on the basis of the necessity to conduct adequate
medical sirveillance of the caders o munimize the
rejeciion of the cadets ata later date:

[
'
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The anthropometric evaluanon at MDA should
clearly elint the type of traming aireraft the cade:
is Bikely o b undi to Ty s as ot s predictive valoe
in terms of anmthropometric rejection values for
Mphter strewn. This evaluaton wall viclid o rongh
estunate of caders likely to be untat for higher stages
af Myng temming o Tekara and MG 2T (oype 770
aperafl, It s, hgwever, reiterated that ever ot this
stage the cadets may sull be growing and hence may
hevorne unlil b futare 10 they continae o grsw. Butl
by following the practice of declaring the tithess
tor specific arcratt will defimitely be of value as o
will play a viwal sereening role.

Combined Defence Service Examination (CDEE)
cadets

The cadets selected theough COSE are of higher
age group (= 20 yvears) and hence not permitied any
waivers, Their medical evaluation 15 carried aut at
AFCMEMTAM, Since the time lag between these
anthropometnie evaluation and the commencement
af Nlying 75 relatvely short and the candidaies are
of higher age group. the chances of growth related
changes pccurring in these anthropomerric
parameters are lesser. The madical evaluation of
these cadets is done pnior to commissioning at the
specialist centres (1AM / AFCME) ensuring the
fitness of cadets for Iving duues after considenng
all the aeromedical aspects and 15 considered fairly
comprehiensive.

The CDSE cadets whoe may continge o show
the growth of paramelers escape rejecuon af the
inital medical cvaluation stage and mayv be rejected
ala later date, However the avarlable literalure con-
siders the growth bevond 20 vears to be.a rare event.
Also, the predicuon of growth of a specific param-
cler i a given individual 15 impcssible to diagnoss
using clinical/invesugadve/research tools avatlahle
[4]. To mimmise this deficioney, the study men-
tioned eswlier will be of help,

44
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Military Aying training

The Mying tranmong Dos been divided e 3 stages

wie LoTD o TTT Bl om dheptle oo trnioinge, St |
trminge ams fo teach basie skalls of flying. 1t in
cludes 63 hours of Hying e 24 woeeks aond 15 Jdone
vy HPT-32 aireralt ol AFA und BFTS, Thisaieerai
permts sarting hergrht ol 98 cms, which somoee than
[Rkeh percentile vidue of the sitting beighn for the
Lidian wiccrew and heoce untlropoiieleic rejection
wastage do not oceur al this stage. Also the leg
tength and the thigh length intake values are com
patibie:

The stape I (basie) a1 dose on Kivan
METTA i AFA and Aar Foree Stanon Thddar, This
arreralt also has anthropometee mitations, which
are In excess of the tnke standards for alrcrew
specificd in TAP 4303, Henee no cases ol aircrew-
arreraft incompatibiliny accur. ‘The initial part of
stage 11 flving includes 73 hrs of flying in 24 weeks.
Al the eod of st TT Aying on Kiran aiveral, i
tmturcation board 5 held to consider the specific
steeam of aircrafl that & piven cadéd is assipoed,
Thiz hoard takes into consideranon the perform-
ance of the cader 1n hus stage LU flving, 'The board
hence channelises the cadets into the further cowrse
atirning in fighters, helicopters and transport air-
craft. Prior to the triturcation board, another
acromédical assessment of alecrew 15 calied outat
Mo, 2 AMTC and [resh anthropomelric measure-
ments are taken, Caders with horderbine
anthropometric pacameters are evaluated for actual
cuckpitencapsulation trials oo MiG 21 {iype 77)
arerafi, which they need wy fly if selected for the
fighter stream {lving. A cadet found 1o he incom-
patible cannot complete his Aghter taining and be-
come operational in the fighter sitcam,

Ir 13 seen thar, sitting herght parameter is the
limiting tactor in hoth Iskarn and M€ 21 (Type
T wirerall, This hmetabion of siltiog height is
present because the intake standards permi a sif-
ting height of upto Y6 cms where as the taining

find & Aerospace Med 17 2) 1997
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wirerall Takara and MiG 21 Clvpe 77) can not ac

commodate the pilots with sittiog heyehis more than
HWeams wml D05 ems (enndinonally) respectively
fhig 18 Thus it is seen that such cadets with sitting
hetght of Tugh percentile value, despile being s
lected lor Tighter stream on the basis of thei per

formance in towning, arc anthropometrically unfit
L [Ty MICH 21 (e 77 b sreradt and hence will not
be able to enter the Tighter stream: Dnohe absence of
any anthropoemetrically sustable wreral) Tor opera

tional traming purposes it s likely that such cadets
woukd hove 1o enter helicopler or Wanspont stream
an Best, Do e past, Hunter aireral) was also being
emploved Tor operational training at Hunter Opern-
tional Flying Tiuining Unit (HOFTTI), swhich did
nol have the anthropometric restriction of siting
height. With the noo-availabality of HOFTU, the
probleis of sining heighe Timtatons i MG 21
(Type 771 wis a vis fighter truning. appears 1o hove
caused higher rates of awrerew wastuge from Dehter
Lraining.

Also, prior o 1994 the evidence of data 1o re-
‘strict the sitting height compatible with MiG 21
{type 770 Nying was inadequate and i1 15 possible
that a number of pilots exceeding the presently laid
down limitaticos way have Nown the said aireran
anil not suffered svident incompatibility problems,
There are reperks ol al least lwo cases wherein this
txeess sitting height had cavsed injunes to the pi-
lots during attempted ejections {rom this airerall
[5. 6.

Due 10 above mentoned factors viz. non avail-
ability of Hunter aircraft for training purposes and
ladd down lmitation of sining height i MG 21
ilype 7T} mircraft, the problem of aircrew air-
crafl incompatibility and resultanl aircrew Tejection
from the fighter sirewm has heeome highlighted Ke-
jection of cadets whao are idemified for fighter stean
based an their Nving sk3ll and performance due 10
antheopometric reasons, is & cause of concern. This
aspectis also a lughly demotivating lactor in mime
ing, espectally for cadets who are 1all. and was ap-

Ind I Aevaspace Med J1(2), 1067
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precisted dunng personal discussions with such
canlers

The lmd dewwn policy on the matter prescrbes
that the cases unlikely to fiv MG 21 type (type 770
be identificd after stape 11 thasic) Nying and ther
cockpit rmaliencapsulanon tnal be done at 11 Wing,
Als, so that it any cadet who fails in these triads
peed not go theough Tghier onented stage [ {ap
phed phase ) irmming on lskara areratt, only o tind
humselt unfiv o become fighter pilon after stagee T
applied pluse us he s anfie for Mgy 21 irype 1T

Aarerews-arerafl companhility 15 dependent an
the mircrew dimensions and the maximunt hunan
dimension, which the arcealt can secommedate [or
reasons of sufie operation and Night safaiy s clear
that pesther the dimensions of the man can be vol-
untan]y changed nor the cockpit geumetey can b
changed o match one with the other Thus i 1s not
posaihle 1o envisage any reduction in rejection of
such cadets whose performance is adequale [or
fighter stream but unfit for MG 21 (tvpe 770 air-
craft. Such cadess need 10 be reallocated to some
other arreraft with relaxed anthropometric himita-
hions, for the purposes of completion ol siage TT7
{operational) Myving. Other vanants of MUG 21 (viz.
type 64, type 75 and type 900 have signilicantly re-
laxed anthropometnie limitstions than tvpe 77 and
hence amhropometncatly more suitdble for train-
ing purposes. The study of feasibility of identiflyving
sucl aircrafl for use in the Ireining purpises is be-
vond the scope of this stbdy due to the tlying train-
ing refated, rechnical and adiministrative decisions
involved. But anthropometric considerationsg show
that euch adectsion 15 likely 1o reduce the rejection
of cadeis selected tor fizhter stream as per thetr pet-
fermanrce-and skill

There have alse been conflicting policies regard-
g the aspect nf anthropomertne limitanon of Mid
21 (tvpe 773 mrcraft. The existing policy has con-
sidered the aspects of inpury polential in cjection #s
hrought out in COI raports on ¢jection for MiG 21
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wpe 77 aieraft (5.06) The technical manaals Gor
MIG 21 (type 77} limits the sitting hetght 1o 94 om
{without PSP} and 92 cms with PSP (7). However
ancther policy sssucd m 1990 has redueed the un-
condinomal clearance of sinng heghe m Mt 21
(ype 77 awcraltwe 91,5 cms and has recommended
cockpt wals: for sathieg heipln Between 915 cms
amd 955 cms. This e vanance with the: limicta-
tons lard doden an earlier policy Tetter, 1t s el that
e carsting duplicatiom of policy on e saie sub-
ject can potentiadly conse confusion i the medical
surverllance system. Acclanticaton directive on thas
issue leeds w be reissued.

Accompanison of possible wastuge of cudets on
applicanion af both the policies was done 1o evalu-
ate their comparative impacts on flving ratning
'LI.:1'II:Jg dala .\'.il]i|.lh.' ul allling '1'=l:i|..r!ll Hicaaurenicits
of two flving courses (030 FC & 137 PO The
number ot cadets who would require cockpitfencap
sulation rals while wsing 91,5 cms as a lower it
was seen o be .25 (average ) hipher than that when
Q935 omis was usied g the cur o Bimue (g 33 Ty
would however not lead W an inciease n the rejec-
Ligm ruté, A grenter munber of cadets (7.2%) would
have 10 umdergo cockpivencapsulation maks prior
10 constdering them o the nfurcation beard. This
is shown in Fig: 3, The rational or scientific basis
of using 915 cms as cur off limit for cockpit and
encapsulation trials s not available for scruting. This
restriction of sitling height has been deliberated
upen by various Courts of Tnquiries [3 6].
aercmedical studies 8.9} The tact that the recom-
mendations from the manolacturers for sittimg
height resmcnon s 92 cmsfwith PSP 7] alsoda-
nies the jusuticaton of reducing the cut off value of
silting height 10915 cms,

An assessment of the two shove mentioned cul
off limits for sining hesght for cockpivencapsula-
tion Wwials was done using available anthropometric
percentile distribution of sitting lwight of Indian
Air Force airerew | 10] with an arm o gxamine the
mmipact of these figures for alrcrew population as a

il
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Fig. 3. Sitting height vis a vis %
ol cockpii trials

tAvarape For 156 PO & 157 T

SH N8
e Ll

Suting HT Limtation i MIG 21 (Type 77
L Sa e
Addimonal Cockpn Trals = T2

whaole and as an mdicator of its eftect on futwee ca
dets. U Es scen thul by using 215 cins ws oocat off
value for sitting heirhi, only (o S0MhiGSth percen-
ule of arcrew populaton can be considered it 1
flv MG 21 (type 77y wirceadt unconditionally, When
D23 cms s the cul ol Hmit, uplo 730 pereentile
can be cleared unconditionally. 1t 15 therefore felt
that a cut oft limit of %2.5 cms should be tollowed:
It is however wlso brooght out thal wsiog (e Indian
Aircrew popularion data ta consider the fitness of
the cadets 15 not accurate as the cadets are likely to
liave lesser dimensions than the trained pileds. The
darahase of rhe anthrapomerric parameters of the
cadets as mentioned earlier. 15 hence once-agan
comsidered necessary.

The pereentile hused review ol silling liciphl as
A parametar has 4 cannataton for aircraft require-
ments of the future also. It is necessary o ensure
that the training aireralt avepnired in futore shoukd
accommadare the masimum airerew papulation i.a
between 2nd to Y81h percenule of sitting height val-
ues Tor the adult instrocter population as well usy

fnd T Aerovipace Med 41(2), 1997
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el 1 S8 percentile of the cadet population, Tu
ensire thos, the proposed advanced tramer must
gecomimodale prorew InsIruciors with snnng
heights o 845 cms o Y6 3 cms withon! compro.
mising Mlight salety [ 10], The dista on the percentile
distribdion of sithing height e the cadets needs o
(e shagdeest ax Broaghl oot carbier. This o wall ensare
than thieve wre oabnioal rejections on anthroponsetng
grounds 1o lutaee cadets. [0 s also therefore neces
sary, thot an Aviaton Medicine specialist does o
thorough anthropometric assessment of the proposed
new truner arceall prior tooals procurement. The
proposed ratper should weally cater Tor the enbire
range of the imtake standards for various
anthrepomerric standards <o thar the rejechion rle
At traming stage wall be zero However such g large
raoee would be futile us the lmitations should ulso
match the present day operational fighters:

There have heen instances of cortain cadels
whosze anthropometric recordings taken periodically
turing the medical evaluaions al different centres
were at varance with each other. Some of these cases
were recorded 1o have sudden increase in the indi
vidiial parameters, which did not corroborate wath
the growih in other parameters. ‘Theoretically, al-
thowgh such growth is possible. some of these cases
cotld not be explamed sausfactonly, To minmmise
sich orrors, the instruciions Taid down Tegarding
preconditisms fur anthropomelric measuremenls
should be sirictly adhered 1o, Tlas study boweves
did not bring out any specific instances by which
deficiencies in the medical evaluanon methodology
followed at various centres could be pinpointed

A TAM. another project is presently heing
planred fo improve the method of reeording of
anthropesmetne: measuremens using computened
techinigques. 1 s [ell st TAM as aorefenal centie
for dowinlul cases of anthropomelsic incongruities,
should have this sophisticated sysiem at the carh
est. Such a system wonld also provide an addinonal

It d Aevaspace Med $1(2), 1907
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vosrrelastes of aicrew
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means of cahibiation of field gualified measurenment
technigques done on portable anthropometers. The
caltbranon Gaeities can be utihised by all the evalu-
angn-centres on a penodic! as and when required
basys Thes project, would ad i reducing the equap
e "L‘I.'I'!I.'I.I. error<- ol n';'-ﬂrilll’l:__" ol .|r1|hrn[1c1m¢'lr||.'.

jrarat clers

KHerommendations

Presenl policy regarding wlminishadcon ol eaisling
system of medcal surveillance mcluding
anthropometric evaluatton of Flight Cadets Tram
tmuial selecuon through complenon of flying rein-
ing is considered sdeguate: The only amendment
recommended is that durning initial boards at 1AM/
AFCML and subsequent Medical Hoard a1 V rerm
NDA Miness/anfiness to Ty variowes (etner aireradl,
traning as well as combat arcraft, must be clearly
endorsed. An Avianon Medicine Spacialist must be
4 member of these Medical Boards to look alter this

aspect,

‘To dennty reasons for avowdable wastage of
Nghier rining rebaied 1o mediesl unfitness, relro-
spective study of such cases al aining establishe
ment is recommended. This may bring out specific
dicatulitv/illness relared as well as tgral extent of
the priohlem so that future solutions can be wocked
out: This fype of study should be taken up ones in
every 3 vears 10 momtor the problem areas and to
find cnftable sohitions,

To minumise the problem of current-aircreéw.
aircraft compatibality standards on the tranming ol
arcrew with special emphasis on acqmsition of
newer wirerafl for future traincog and operatonul
rofes, i s recotnendsd that a proper aeromedical
assessment of the pewer arcrall by an Avianon
Medictne Specialist be made munditory, This should
alsor nclude thie anthropomet e considerations of
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the newer airerall i relubion o the exesting TAF
Pilot population, Tt is browght oul that in the past
(his practice wus followed while geguinng Jaguar,
Mirupe aod MIG-25 wirciall,

Borderhne cases of airerew mrcraft incompat
ibility sl be recheched on specilic types of an
crufl, Tlas oy e necessary even when aircrew are
re-pianted o My a parboular type of mrcradt o on
structional duties or otherwise,

Stapdardisanon of anthropometne mejsurement
platforms and techmgues 1s o must All stanons/
centres conductng such measurements should use
prortuble anttwopometne platfoons, Tune of the day
fiw luking messurements should alsoe be standard
ised ok climinate diornal variation mestanding and
sitning height. Aviation Medicine Spectalists should

record the messurements.

The development of more seplusticated syvstem
of measwement of anthropomelrc paramelers vis
Computerized Digital Anthropometer at LAM, 1AL
Lie hastened so that the reterral centre would have
e addinonal means of pssessing the doubitul cases.

VYV foshe PO Wavare, (08 Nayar
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