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Aetiological factors of back pain in helicopter flying

Major OB Hansen, Major AS Wagstafr
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The frequency and the nratiere of low-hack
P ey helicapter and turbe propg alrerew
W the RNAF were asyessed through quesrion-
nlres. As expecred, the helicapter vrew fiad hy

far the highese incidence of back pain, hur

Wikl mrarked differences arong the varions
helticopters (Seg Kieg, Bell 412, Lynx). The
reaxens for thiv are diveussed, The fWr sy
widely implicared aetiolopical fucrors in Back
paine preceblemns are Poor posture and vibration,
I £ ievestivation the Pt and the other
frew wmembers reported separately. Oaly the
heticopter pilots had o Megh incldence af buek
pain, whereas the eHE i eers, SHENE next fo the
Mo, reparted bk fain the prevalenee af
which was not more than the normal populy-
tlom. We conefyde Hrat back pain darteng frefi-
fopier pilots  Is  related 1o BOGr  posturs,
nkereas vibration Playy a minor, i at all anyp,
role. Measures to reduce back pain are syg-
pERted.

Keywards: Backpain: Helivoprer pilots: Posture

C oplain about low-back pain (LBP) arc a

well-known AMUNSSt aviators, lelicoprers
have cspeciully been associated with a high inci
dence of such pain, Previous survevs have indi-
tled that up 1o 75% of the helicopter aircrews
somplain of this affliction, and that LB has a
siEnificant effect both on manpower availabiliiy
and on mission performance.

The Roval Morwesian Air Foree has a hel-
copler fles| consisting of Westland Sea Kings
(SKs), Bell 412 gnd Westland Naval Lynx Al
oberate under a number of different conditions:
The SKs are stationed ulong the cogs and op-
LTEe. 0 & large extent, over (ke MNorth Sea and
lhe Barents Sea. I'heir primary role is 1o search
ind rescue, often in hag weather, and the mis
Hons can last fay many hours. The Bell 4}2
vperates mostly over land on shorter missionx
thin the Sks. The Lyni operates from comst

|'I1|f. S Jrn'f{'ﬁ_ll".:.'-"r' -1-:|rC|.f. .Hil ZF 1994

Kygee dirbigae Norw

gudrd wvessels in (e northern waders. Almast
24 h darkness during the winter months adds
constderuble difficulties in aporating gvar so,
The durations of the MSSIOs are, howeyer,
siarter Lthan those of e sks and the Rells,

This survey s aimed at wrtablishing the wize
of the low back pain probvlem ity Marwapian
Alr Force und the cxrent o which LBP hud an
elfect an the quality of the work doge dring
the MIiS51em

Adrerew Hyine | win<otte und C- 130 Hepei-
les tansport uircratts. and Luockheed 13 Orion
turbo prop aircratt were ilsu assesxed using the
Sale questionnare

Surveillance missions gy A control group

The crew members (204 in wlly were asked
ghout the incidence endior Might-related |ow
hack pain duw ing the last 2 yeurs

The incidence of low back pain among liyved-
WHIZ BIrcrew 15 comparahle o the  comnon
popilation in Morway, The neidence Aoy
helicopter aircrew 15, un the other hand, def-
nitely abave the expected |evel and alyo signili-
cantly above thar of fixcd-wing crews, Analysing
the performance in telarion Lo LBE shows thit
almost 65% of the SK crews, 44% of the Rel]
crews and 31% of the Lvik crews reported LEP,
Buth the 8Ks and the Bells rank high

When aircren wers asked a3 ta whar thisy
tonsidercd to be the main reason for the high
incidence of LBP, mosl blamed the construction
of the sears

From May 1993 unti] the end ol the yeur we
asked the crews 1o reporl back after each mijs-
sion whether or not any member of the crew [
felt LBP during the flight, and. if so, 1o ] gut
amore detailed questionnaire,

Analysis shows that aircrew it 330 Squadron
Mving SKs reported almost 50% LBP ihizidunts,
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The 720 Squadron crew flying Bell 412
reported 17%, the 139 Squadron crew Nying
el only 4% and the 337 Squadron crew fhymng
Lynx 11%: This somewhat confusing result may
b explamed on the basis of the durations of the
Mights: The SKs which have both bad seats and
also lang missions over sea have, us can be e%-
pected, the hiphest incidence of LHE The 720
andd the 339 Squadron crew both flying the same
rype of aiteraft show different results. This can-
ot be explained by looking at the (lieht time,
horwever, the 339 Sgumdron is manly engaged
in troop trunsport. During @ mission they wi 1
mike one or more stops. The time they spend in
the air is shorter than that spent by the 720
Squadron crew, which has many scarch and res-
cue missions in the more densely populated ar
cas of southern Norway

From othie SUTVEYS there arc indications that
a flight has 1o be of more than | 5 b duration to
cause LEBP. The 339 Sguadron crew has a lotal
flying Lime longer than that. but Taking the stops
inta aceount they do, in facr, have en average
Dight time of less than 1.5 h. The T20 Syuadron
crow has twice that time

The 337 Sguadron crew flying mostiy trom
coast guard ships. has an-average flight Lime GE
2.3 1 somewhat less than that of the 720
Squadron crew flying Bell 412 helicopters. Our
conclusion ix that flight time 15 an unportant
factor in the LBP-syndrome and that & (ight
time of around 1.5 h seems o be a critical
point. |his corresponds well with the results of
allier survess.

From evervday life we all know that back
pain can affect our werk performance. Those
who reported back pain were asked 1f this afl-

fecied the quality of their work: Almost half

said ‘ne’ and the other half said “a litde”. Mone
felt that LIF had a great influence on their per
formance. We have not pone into further detaiis
on This

Vibration has been locked upon as the musl
probable cause of LBI in helicopter arcrew
here 18, however, much uncertainly about the
vole of vihranon in causing LBP

I our survey all crew members reporied in-
dividially. For simplification we have divided
them nto twu groups consisting of pilots and
all other créew members, From the number of
reporty wi see that an averwhelming majorily
of LIP-sufferers are the pilows, 0 vibration
played an important role in the cause of LBP.
not gust the pilats but also their e llow crow
members sitting next to them should have e
ported this, Our conclusion 15 that wilsration B
not un impertant factor in the LI3P syndromeg i
helicopiers

How then s the difference between the crew
members to be explmned since they sir in Uw
sariie kind of seat and ty the same mission” We
believe that the pilor bas o more somples lash 19
perform. He is constantly working with hotl
arme and legs, with litle chance o rest while
Mying, in contrast (o the enpineer ane other
crew members. e v oflén forced 1o sil bent
forward with httle chance Lo rest inoa g
posture. Almost all the crew mumbers them-
celves blamed bad seal construction for the back
pain. The seats of both the SK and the Lyny
lack a good lumbar support and the SK has, in
addition, & metal frame around the sedl which
crasses at the level of the buck of the head o
neck

During fhght, the helmet often comes 10 Ted
on this frame patt, which ransfers the vihratio
in rhe wircraft onto the helmet. In addition,
heavy life vasts worn argund the neck in the Sk
and Lynx causes extra strain, The seats in the
Bell 412 have a lumbar support, but the seal s
otherwise not sdjustable and complaints about
the thichs not being supported is commaon, An¥
madern car has better seafs thun these multimiks
lion dollar aircraft.

How then can we reduce the LBT incidence
in helicopter airerew 1o an acceptable [
Obviously, we have to do something about the
seats. Much better seats than those desotibsl
here are usied in the cvibian helicopters in Mo
way. This sgat has an adjustable [numbir suppar
anid adjustable thigh and head/neck suppois
The sle hetween the back and the bottom o
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the scul is also adjustable. Armrests are not
praciical in o all aireraft. but m the fiext-
generation My-hy-wire helicopters they can cas
ily be Tited These are definitely better seats
than our present seats i the Norwegian Air
Force and would probably redice the LB ingi
dence sigmificantly if and when they dre intro-
duced. Puthing new  seats into the EXIsting
helicopter fleet is a question of money and pri-
orities. Ala tmie when the budeets are reduced,
this ix nat casy,
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Another practical solutivn far the puriod
until the new generation of helicopters are in
troduced could be an mdividually fitted lumbag
suppoart (alrendy i use in the RAF), Here a
mould is made of the lumbar back of the airman
when sitting in a testehair, From thiv-mould g
tumbar support is made and this is worn ourside
the flight suit. | hose responsthle for this prao-
gramime in the BRAF claim that up Lo B0% pet g
total or considerable reliet from lumbg [tin
through this simiple measure




