Flight Trials

Low backache among Chetak helicopter  pilots;
Trial of lumbar cushions at = llying unil
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ABSTRACT

A conlidentinl questionnaire sury ey on the incidence of low backache was conducied anjyyl
helicopter (CTK) pilots. 23 pilats participated in the yuestlonnalre survey, 73,910 % respondenlyg
suffering from backache, and 77.27% reporied lower back us the region most mmm:m]y"
328% considered a lumbar support to seal back as u good alternative to reduee Irackathe
Based on the feedback, o flight trial of twe types of lumbar cushions one locally i‘:ql.'rrlcn!u'l'
commercially availuble culled ‘back buddy’ was carried out, 12 pilots were invalved in the i
There was an overwhelming acceplance of ‘beekbuddy’ during the trials. The probalile v
backache and remedial measures suggested by the pilots, and the findings of trial of Iumhur'_
are discussed in this report.
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mong e Chetak helicopier (CTK) nilars, low hackache [3]. Oversens slnigdies sug
spinal malposture due 10 paor seat design  30% prevalence rate of buckiche amony il
Was considered « major factor responsible helicopter pilots (4, 5, &, 7

or backache [1). There wers mudifications sue-

gested wizo wse of seat back cushion, adjustable .

lumhar pad and =eat patt cushion, o i|::5-'.'r*.'v:: the ) A quesnonnaire BUPVEY  munong .I|'&

pilots. was conducled to study the i

seat design. but none of these are in practice at : |
buckache, as an acromedical problem, B

any of the CTK flying units, The pilots continue : : ; : "
W My with of hackache, Sume of the innovauve  'Me findings of the questivnnaire SuIvcy, g
anes us¢ a personal lumbar cushion o allevigre  ©F surlier study [1], = I'hght trial of two by
their discemfort. lumnhar cushion was carried ot The i
study, thercfore. was tw detarming (he

The ncidence of  backache among  the
helicopter pilots: of Indign  Air Foree manges
between 48.4% o 1005 [1. 2]. Similady, 77.8% of
Indian Navy helicopter pirlofs were found to have

Grraeled Specialist {Av Med), 17 Sk
HAPOD

Grradee! Seccialint (AV Moed), 101 i,
o S0 AP0

56 tnd J Aeraspace Med 441 i




tl amaong C
ondents ¢
wmonly aff
b ckache,
ricated, ¢

lies sugoe

the incident
blem. Lixn
urvey, o
ol tway |
“The aim
e the preve

107 Sen, AR

Whithe among CTK pilots, 1o demify the
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i owstion for comfon of CTK milots,

b tubjects for 1his study were CTK pilars
it in the weslern coastal sector. A pilot

re sludy was imdertaken and necessary
ot made as per the suggestions of e
s, SEH'-I:Ul]lpll:Hl.m GUURTIOTNATTES WEerne,
lbuted i all the pilotsin=25). The

qestionnmre  had  mostly muluple
pegtions, with a few: detailed suggestons

rated by the subject, if he o desired,
of retum of filled questionnaire was 96%

flased on the feedback from the questionnaire
s study was extended to include o Might

it imbar cushions, There were bwo types of
i ¥ =

W coshions, The il one was 8 locally
ed Ccushiion (ILF), Tilled with coir and an

v cover, I'his was  designed and

it the station workshop. by the ambor.
nd cushion was a commercially available
d Buckbudidy® (RR). Thiz was a general

@ cizhion made of foam, with bullt-in
wre feame. This also included an adjusiahle
llow. Only 12 of 23 (52.17%:) respondents
fuzstionnaire. survey participated in the
due o non-pvailability of air crew or

gt The trial was conducted alter ground irial

gslions of Lhe pilots. The fesdback was
m the form of a self-completion
mire, immediately after the flight trial,
fuded 10 multiple choce questions, with
dliiation points an each tvpe of cushions.
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pilils, who parhcipated 0 the  questivnnuine
sitvey  on the ncidence of backache. Their
average age wias 27,1 yewrs (S0 4.33), They had
an average 1259.65 hours (STU2T6.06) of toml
Mying eapericoce (Tahle-1), AllL except three pilots,
were o medical category AlGL 5R.825% (n=1()
regularly jogged or went for uowalk, 23.52% (n=4)
played reguluely and 17645 (n=1) led 3 sedentary

il

Tubile 12 Flying experience of U1K Pilots

Characteristics Mlesan

L Age i[vears) .
it. Flying Experience (hours) 1254962
. CTK Expedence (hours) TU
iv. Tty Hours 832

v. Flnng Liours 2053

vi. Slesping Hours 24

There was o reported incidence of buckache
among 73.91% (p=17) respondents. R8.23% aof
subjects tn=13) reported fying to be the activity
precipitating backache, of which 38 33% considered
ferry sorties to be precipitating backuche muost
often. Onset of sy mploms was reporied after flying
for 1-2 hours by 32.94% (n=Y) pilots {Table-2).

Tuble-3 shovws the reported preceptions of
the respondents ahotr their malady and its extent,

The mireraft seat was constdered as the most
probable cause of Dbackache by 4LI17% (n=T7)
respandents (Tabde=3) Loswer back was the region
most commonly affected. as per 77.27% (n=17) of
pilots. 42855 (n=Y) reported only discomfort, und
an equal percentage reporled  soderile pain
without affecting perfomunce. Among them 6405

Questionnaire survey : There were 23 CTK
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Table 2 ¢ Incidence of Backache

Characteristics Number (n) "ereent( %)

(4} Inedence of backache

Sulffers backache 17 7341
NoSVInptoms t Mk

(b} Frequency of sympltoms

o _ ) pandent
Drally 7 4017 i
Olnece o oweek T 4117
Clnce a month 2 I L76
Onee wm six months l 5.58
() Activity plr:i_':p:.tu::n:g_ hackache ) TR
Flyving 15 Ram -
Siumts and pames 1 5.4 3
Inadequate rest ! 3.88
(d) Onger of symptoms while flying g
Hall an hour ur less o 3204
{ One o bwo hoors t LY
|
[ Two w three hours 2 [ T6
Table 3 : Cause and Severity -
Number () Percenti 0)
ta}) Probable cause
Aircrafty seat 7 41,17 =
Segted  posture 3 2041 -
Ancralt viheation 4 2353
lnensive hehieopter flying | 354
) Remon affecteds
{.ower back I? T?.Z?
Upper back 2 XL —
'\H.:r__.\,}. 3 !3‘63
() Severiny®
Dizcomfon 9 ]
Mild pain 3 [4.28
Mederate paim Y 4285 - —
=some of the reapandents had nore than on answer
¥8 Ined J Aerospace Med RIS Acr




el relicl within 2 howrs of the sarfie, The
phtained by bending and  stretehing
immediately after flying By 0715
I 37.03% (n= 10 repuomeed rest on hued bed
plaleep (Talble-d).

When iven @ limited chaice, w pinpoint the
biekiche, @ moaximum of 35405

specificd (hat their backache was
the giccra T seat {Table=5). o o specitic

Boog Leve e anmsbenit i 4 etk padocs 7 e Stecivre

enguiry, a5 o whal measins shall moake llying
counfortable, 39 2859 eonsudered U support 1o seal
Bk o D a good alternative 3201470 respordents
hod  other suggestions: Lo make, meluling seul
mcdification, phaeang obt of the fleet, or reduction
TR 30, LB

murlification  of aroralt seal o as o

HE lenure  in Liils, desivegd
RS NHATTT]
solution b obian relie! rom backache (Tuble-60,
1329 had other saggpestions, including reehipeind

lielicopter thving  tenure and  better  desingud

Tuble 4: Backache: Meastrees lor Reliel

{0} Duration o obtam rehel

Percent! % )

Sumber (i)

Less thun 2 hours
6w 24 howars

More than 24 hours

I +4.70
3 17.64
3 1761

Measures to abtain el
Nothing required

Bending & Strelching exercise
Kest on hard bed/good sleep
Rest from further duty

e
LT
703
LET

¥ Some of the respondents had more than one snswer

Table 5: Backache: Likely Causative and Comforting Factors

Number in} Percenl| %)

{w) Cousative faciore”
Adreraft seat
Vibration
Lack of physicel actvity
Poerly toned back muscles

3544
2016
2T
£33

Comforting faclors®

Suppoit 1o seat back

Daily exercise schedule
Reduced duratm of soriies
Other suggestions

U
17.85
1071
214

* Somne of the respondents had more than one dnswer
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Table 6 :

e

Adreralt sear

—_—

[oned up back museles

Lnipraay i) plivsical HETIVILY
Inereased slecping  houps
Reduced Wirking hours
Heduced flying hours

{her suguestions

Backache: Long term or

Interestingly,
medieal he

only 3 subjects (15
Ip. They abtained eliof

Permanent Options for Relief¥

Neuiber () l'rl'q:rnﬂﬁ] i

Ity J 1K
1586
16
0 .32
4 744
[ 154
1132

[t]

b
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Some of the mespandents hud more

and pain killers, und twa (] L.76%
were also advised bed res

b ol these subjecis

Flight wiuls © There were 12 piliils, wiig
Paricipaiad in the flight trals of e lumilr
clashion, Their AVErSge age was 27.06 years (5D

= Backbuddy

Leweally

fabricared

Figure 1 : Use of Lumbar Cushion during Flight
Trials (n=12)

; 4 average of 627 hours (5D
104,38 on CTK helicoprer, 66.66% in=%) had
suffered from buckache w hile 33.33% (n=4) did noy

suffer from buckache ALl the pilots used he

than one answer

lumbar cushion provided in he air crifl
each wsed only gne e, wlilg
(66.86%) had used both the fypeeg
cushion (Figure 1), All (he Pilots (=l
BB, found it inore comlortuhle,

Backhuddy (LBBY scored 65 (SN
visual scale of 1 1n 10in terms of ool
G4 (3D 227V in terms of combon
(5D2.13) in looks ur Appearance and T
o lerms  of  materig) quality (F
comparisan; the tocally Fubricated (LR
scored 4 an comfort to back and seqt .
2 guch o appearance und materig| 1

The respondents wers asked 1o g
teature thal required moditication g 1%
comfortahle, 40, subjects Hl:lggr:ﬁin_
tmight be more comforable withot g
hack, while 30 fal that it COmpromiss
40% would have prefersed (o w1 Wil
pillow, One being asked if they would i
fly with BAISUNG preferred cushion, o
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A - Comfort

B - Seating
C - Apperance

D - Material

=3 Backbuddy

Locally
Fabricated

Figure 2 : Evaluation of Lumbar Cushions on Viswal Seale of 1 to 10

{ dwvoured o continue flying with BB. The
o for preference for BB was specified as
ligt by 605, reduction in fatigue by 20% and

S0% of subjects considered the cost of
ment 1o be iimportant in choice of lumbar
iion. All of them rejected the low cest local
pmitive. 60% would have preferred to use the
of EB, while 40% desired

b would have preferred an exclusively
d hickeest for CUK seat by the manufacturer

[ The questionnaire survey on hackache was
giktliken ax a projected acromedical prablem by

Ml dtraspace Med $472), 2000

the pilots of 3 CTK flying unit. The rele of relurn
of 86% of filled guestionnaire can be considered
s & goodd response. This survey revealed that the
T3.81'% CTK pilots suffered from backache (Tuhle
-2}). The majerity of respondent (77.29%) had pain
in the lower back. The severity of pain ranges from
discomfor to moderate pain without affecting
performance for B5.70% pilots, 88.23% weported
flying to be the precipitating factor and SR33%
considered ferry sorties to he a major reason, Most
(AR.23%} of them had backache within 2 to 3 hours
during the sorte, and 64.70% had relicf afler 2
hours of sonie (Table-3 and 4). The incidence of
backache and 1ts chardcteristics are similar to the
findings of previous studies among pilots [1-7].

The probable contributory Factor highlighted
by the survey was sesl, posturg and vibration of
helicopler, as reported by 41,17%, 29.41% and
23.53% of pilots, respectively (Table-5). Considering
an ergonomically deficient seal us estublished hy
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compromised dioe

e prostiire iy 10 turm be fraarily
16 the saome reason. Thies, 70,554
considerad seal o he
Factor, Morcover, 19245

suppart 10 the seal back to be an

0ol respondents. apparcitly
the amajor Precipitating
conistdered o
aliernanive 1w e comfortable during
i |.ib||_' 5) His
moddifivation of
sulutid [able-6)

flying
WY demand

aareran P TIREL

The erector spinae group of muscles sup;
the weaght of the upper part of the hisdy, ¢
g ligpeil

speeiully
when the ook i arward, a postire
CONMTIN 4

o b punn

pilests, This gooup s known

prsstural gress,
Prolonged posturul stress leads to static
loading, w musele as a tissue responds praorly
due 1o restricted blood Nuw, Thereafter *muscular
tatigue” supervenes due 1o accumulaled metabo!'ie
wuste products. The pilot muy cxperiénce o ML
nl'h-‘-‘n‘-‘_.uenrh i may

mechanicul

discomfort imtally  but
develop inwy g nagging pain |8,
Cuuses may  include over a.{'_{_nl and generul
[labhiness of muscle Considering the findhges of
the survey, the hkely itiopzthology . is thut the

spinal muscles fail in their function of protec ting
the deep ligaments in maintai ining posture during
flying, due to ergonomic deficiencie 5. Hence, i cun
he surmised that the UTK pilois sufterin 2 pewstiral
backache have chronic lower lumbar ligamenions
strain, secondary to muscilar fatigue {9,

he predisposing

The spinal posture is known to he disturbed,
while flying CTE. There is a genemalized fMexion w
cervical and thoracic region, and  peutrulised
lumbar Jordosis with slight Teft lateral rotation of
spine, duc 1o the pesition of the collective and the
eyclic [1]. The aim o wse an crgonomically
designed lumbar cushion is 1o promote fumbar
lordosis and "1::1'1'.*|"| the spinal curves ag near
normal as feasible, thereby reduc myr the strai on
the spinal muscles J|. view of 3928% of pilor

Suggestine o support W sear back while flying

(Table-3), the flight tinl @l two yped
- '|1|II-.1II\ wits unglestikon, Id_n_u}- 0l et
flight inks 1 be I.
istensively. The frinl was |”|:||||-.:I luun.!
ach pilot Tor each tvpe of cushion. T
the tnul was 1o compare and e
svitlable options byl
peplation at o Aeld v, Henee, e 1|'[
comunent on alleviation ol ‘-}'Ii1|‘-|u|l]nL|F
Althwugh, Since e of the abhject
having aultered Trom backnelie aller (had
wan be safely surmused Ui o vontarg i
cushion ey help reduce the gl
backuche among CTR pilots.

el allony e

aeeeptange ol the

averul
comrerenlly  availuble
B133% pilots. Sadly, locally Gibricas] 8
which was cconomical und could. by {
impraved in design, was out rightly bl
store of B0 amd T8 our ol 10 1
appedrance and quality of malerial spes
about the produce, A scorc of 6.3 and bAR
af overall camtort and comfort in seatin

its uceeptance by Lhe sthjects (Fipume-d
dynamics  and  the  resulian e pant |
envelope, while using the lumhbar custion, §
of forced or crash landing ot CTE cul] §
conmented upon, HIh’.-F'H_]‘ considering fam
wsed, chances of thair modilying the dag
forces on the oceupant ure likely 1o be g
Phere is ulso a need 10 carey on trials w
eplums, 43 recormmended by tle ‘lehjl.‘G[S'n
without aircrafl seat back. o use without| itk
pillow

The  teals eeveulsd  an

acceplineg ol

Y% of sihject would have prefiy
continue Mying with existing model of 1]
i5 u need 1o underlake further tials of B ]
farger sample population, before recommenl
for regular vse. There ix also a nesd L 38
whether the existing madel of BB iy i
ar s there o need o approach he AR
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eonomicaliy desipned seat back cushion
licopier, Development of au inflated o
Phisinlar cushiovnes can also b consadened

seonomical penalty of these proprosals
b congiderced by e hipher Tormeion,
it one minsr consider a pilon who may
from backoche, which may adversely
gpeational veudiness and perfonmance,
: i el Bim from optimidly secomplishing his
F“Fl“!lﬂ“'ﬂ i ﬂ is significant 1o refterate ot ths juncture
| '“‘3"-"“.'. 0 the short  tenm
t may distroct the pilet froon fis task
an increased error rate, redoced oulpat,
i8], This 15 a state of reversible strun,
ically. Howewer, at  some  point

ol changes in the muscle or soft fissue
over, Thercalier, the pain may appea
nereasngly shivt periods of postural siress
g may be less certain to bring relief. Imagine
ghophysiological penalty of a pilot with a
related pathology! Hence, the ceonomical
né may take a back sear and flighi
fare paramount to allow optimol comion
pilats, It may also be added that a
v study on backache among pilols be
to establish the Jong term consequences,
mical changes, if any, of flyinz

conscaueces  of

spuuks fl
e . an i
BALing reve

5 study emphasis the eaistence of
gdmong CTK pilots. Singh B [1] had
the design modifications more  than
years-apo, yet there has been a lack of
neas undertaking erponomically feasible
fiom of scating m CTK. The Might tnal of
cishions and a preference tor "llackbuddy”
uhjects of this study once again highlights
ing need 1o dmprove the seat of CTK

p aniE I old flect like CTK ergonomic

jetion of the seat, toweh recommended by

el <A 2, 200

Mlerspace Med 4d(2), 20000

Buckache auioneg chetak pifors | Sangpiv Shaima

As an

Forces

resarchers. 15 unlikely 1o be undertaken
interim  aolution.. some of the Defence
supply lumbar support o helicopter arerew, 1o
reduce the noidence of backache [1O) Tt s
suggested  that  instead of uwsing o standard
cushion, an wdividually fited lumbar cushion can
b Tubricated. This shall require fubrication of
lovwer lumbar coushion for indivicdoal, shieh maintains
the lumbar lordosis, while sutng o the arerle
seat. This can be easily carried and used during
Myinge Iy the pilol. Hansen et al repocted that the
Royval Adr Farce (RAF) ¢laims that up to 0% tser
obtain total or considernble reliel from  low
backache, through this snnple menswe [6].
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