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A Preliminary Study on Noise Induced Hearing Loss
i Serving Aircrew of Indian Air Force
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Incidence  of acoustic trauma in 926 Serving
aircrew belonging ta jet Ffighteribomber and trans-
porislhelicoptors way studied with 100 sulifects af
non-airerew population fexcluding technical perso-
nnel)  acting  as control. An overall incidence of
avoustic trauma of 43.8%, was found among the
afrcrew  and of 10% among the controls. The
incidence was higher amongst the transport helico
glar airerow (73.3%.) ax comparad to the jer fighter)
bomber crew (25.7%). A higher incidence of
moderate and severs degres of hearing loss was
afiserved in afrerew as compered to control. Decrease
in the hearing fevel has been noticed with increasing
dge dife o incredsed exposure fo noisy envirarment,
fa majority of caves typical involvement of 4 KMz
and higher frequencies has been ohserved,
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IT is an undisputed fact that prolonged and

repeated exposures 1o noise caAn |lead to deatness.

Today, noise constitutes one of the serigus occu-
pational hazards in the modern  industrialisation
flare up, [Deafness amongst aviators due 1o aircraft
noisa was not knows till the advent of audicemetry
by Fowler in 1929%. Dicksen af al®* were the first

32

to demonstrate the aviator's dip at 4 KHz, Progress
in biomedical elactronics and improved techniques
of histopatholoegiral studies have considerably added
to the present day knowledge of physiology of

cochlea and the effects of noise on cochlea.

That a noise level abave 85 dB when prolonged
and repeated leads o hearing loss, is an sstablished
fact. Glorig® proved noise induced hearing  Ioss
audiomatrically.  Murly st al % in an gxhaustive
study of incidence of acoustic trauma Amongst the
techinical personnel working on jet aircraft, {found the
incidence to be 45.6%, 49.1%, and 68.1%, in age
groups 30 years and below, 30 to 40 years and
above 40 years respectively.  The latest et air
craft in Indian Alr Force produce a noise of an
intensity as high as 140 dB. Murty and Verghese !
surveved the noise environment for most of the air-
crtaft and found noisy envirenments far excaeding the
maximum safe permissible limits, A lack of infar-
mation on the incidenca of acoustic trauma amaongst
the serving aircrew prompted this study.

Material and Methods

The study included 226 subjects fram the s8f-
ving aircrew population of Indian &ir Force {1AF)
from  transport/helicopters and fighter/jet bomber
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aircraft, The age of the subjects ranged from 20 1o
49 vears, The non-availability “of the basic audio-
metrnc records of the aircrew necessitated a study
of 100 ¢ontrols from the non-aircrew population of
[&F, The subjects waere wsvaluated at the Medical
Evaluation Centre of the Institute of Aviation
Meadicine for any systemic disability. Those suffer-
ing from conditions which could cause deatness
were not included in the study. Deafness due to
causes other than noise was  also rgled out by
various investigations.

& Bharst Electronic Ltd audiomater type KM
2228 was Used for audiomastry, The audiomatry
was done in an anechoic chamber,

A detailed history was obtained from the sub-
lects ‘regarding any mar disease in the past. A
detailed ENT clinical examination including tuning
fork tests was carried out followed by pure tons
audiometry using discrete tones (125 Hz to 8 KHzj.

The severity of hearing loss was graded as
follows

Normal - 2 -15 dB loss
Kild — 15 - 20 dB |oss
Moderate — 30 - 80 dB |loss
Severs G0 - 80 dB loss
Protound — = 20 dB |oss
Total deat — no hearing.

Fesu'lts atwd Discussion

The number of subjects and controls in the

Among the 225 subjects, 99 showed evidence
of deafness giving an incidence of 43.8%. OF tha
140 fighter/bormber aircrew, 36 (25.77%) and of the
BG transport/helicopler aircrew, 63 (73.3%) were
affected. The incidence of hearing loss among the

TABLE — |l
B Type of alrcraft MNa. of subjects (%)
Fightler /Bomber 140 (67.9)
Transport/ Helicopter 86 (38.1)
control group was 10%,. The higher incidence of

noise induccd hearing Inss amongst the transport/
helicopter  aircrew  may hbe attrnibutable to  long
hours of exposure to high intensity noise during
flying. The practica of not wearing bone dome
over inner helmet by thesa aitcrew is an additional
factor as the sound attenuation by inner helmet
alone is not much wwhargas appreciable attenoation
is gchieved whan both the helmets are Used logather.
The fighter aiicrew always waar both the helmats
during flying.

As secn fram Table 11, of tha affected afrcrew
354% had mild hearing loss, 53:5% moderata
heering loss and 11.1% severe degree of hearing
loss, Among the contrals, 40% revealed mifd, 505
moderate and 10%, severe hearing loss. The inci-
dence of moderate and severe dealness is higher
amongst the aircrew population, Mone of the
subjects had profound or total hearing loss,

TABLE — NI

Hearing Loss

Table |l shows the number of subjects in each
of the two groups, viz., fighter/bomber and transport/
helicapter crew,
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varlous roe groups is as shown in Table — L. _ Mild M_”d’amf" Savera )

— (M =99)
Age aroup Subjects Controls Control 4 (409, 6 (b2} 1 (10Y%

{¥es.} Now (%) No. (%) (N 10}

24 - 29 86 {42 B) 45 (4B] The =ewverity of neise induced hearing loss

30— 38 83 (41.1) 28 {39} amonast tha two groups of aifcrew as compared to

B 40 — 43 37 {(16.4) 16 (16) cantrale iz chown in Tahia IV, Tha incidonce of

Tatal 196 166} mild deafress was high in the fightsr/bomber alrerew

whareas the incidence of moderate deafness was
higher amongst the transport/helicopter aircrew.
A signiticant difference in the severe hieating loss in
the two groups was alse noted.
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The incidence of mild, moderate and severe
degree of hearing loss in warious age groups
amongst the affected subjects and controls {Table V)
raveals that mild deafness is more prevalent in
the younger age group Whereas modarate  and
zpvere deafness is more It the older age groups,
This is typical of noise induced hearing loss. The

TABLE — |V
_G.:aris of Fighter! Transpart) Contral
hearing Bombar Heiicopter
loss (M —=36G) (M —H3) (MN=10)
Mild 20 (65.5%) 15 {238%) 5 (50%)
Maoderete 14 (3R.9%) 329 (§1.9% 4 {40v,)
Severs 2 (5.8%) 914.3%) 1 (19%)

hearing loss goes on increasing as an individual is
repeatedly exposed to noisy environment. Milel to
moderate deafness is seen in 0%, of the controls in
the age group of 40 — 48 years which could be dus
to presbyacusis process. Bhatia et al' have shown
an early onset of presbyacusis amongst the Indian
population.

TABLF — W
Age Mild loss WVioderate luss  Severe 10ss
group Sub- Con- Sib- Con-  Sub-  Con-
{¥rs.) jects trols jents  trols jects trols
70.29 21 1 4 1 1 —
(21.2%) (0% (4o (10%) (1.7%)
30-38 1 - 23 1 4 1
(10.1%) (23.2%) (10%) (4% (100
a40-49 4 4 256 2 B —
(4%) (a0%) (26.3%) (200} (6.134)
Total 3% 5 53 4 11 1

_Eubj,e{:ls N=88 Controls N=10

The wvarious frequencies involved in deafness
due to aircraft neise exposure are shown in Figure 1.
In this study, the commanly involved frequanciss
ware 4 KHz to 8 KHz. The noise induced hearing loss
is rost commonly seen to involve 4 KHz and then
subserquantly  other frequencies are gradually
involved. Intensive low frequency non-rrnpulsive
roise could cause hearing loss in frequencies 500 He
to 2 KHz 1.7, Appreciable deatness at below 2 KHz
on exposura to intense jet noise has also been
reported®. In this study, the imvolvement of fre-
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fquencics between 500 Hz and 2 KHz was seen only
ina small number of cases. There are nuUmMenols
cxplanations for the involvement of 4 KHz frequeng
due to noise exposura. The theories basad o
anatomical and physiologicsl considerations appeir,
to be more appropriate.
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Fun 1. - Fregueacicos involvad in polse induced desinoess
The majarity of the subjects were not aware af
their hearing loss as, most of them had narmak

hearing in the speech frequencies. They camete
know of their disability when audiometry was dong
during medical evaluation or when the deafness
exlended to other neighbouring [requencies. This
involvement of the other fremquencies may be dua (o

repeated  ‘acoustic insults’ or [t may be due tof
summated effect of ageing process  and acoustids
trauma,

Conclusions

Repested exposure to noise affects tha hearing
of aircrew particularly thosa flying transpart aif-
craft and helicopters.  High levals in the
cockpit, longer hours of flying and non-use af bone
doms may be some of the factors responsible fof
the higher incidence of naize induced hearing lass
in tranzparhelicopler aircrew.
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