
BRITISH MEDICAL JOURNAL VOLUME 282 24 JANUARY 1981

ABC ofENT HAROLD LUDMAN

HELP FOR DEAF ADULTS

Getting a hearing aid
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Types of hearing aid
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If more than slight, deafness holds serious implications for the patient's
family, social, and working life. Difficulties with a job may be exacerbated
by the need to use a telephone. These generate financial worries, which,
together with the problems of sharing activities such as watching television
or going to the theatre, create tensions in the home. The deaf patient
becomes isolated and threatened and, not surprisingly, depressed. A major
source of help is to provide a hearing aid.

As a rough guide anyone whose pure-tone audiogram in the better ear
shows an average loss of 40 dB or more in speech frequencies (500, 1000,
and 2000 Hz) is likely to have sufficient conversational difficulty to justify
trial of a hearing aid.

Various hearing aids, both body worn and behind the ear, covering
most needs are available through the NHS. The GP should refer the
patient to the ENT department of a hospital with facilities for distributing
hearing aids. He will be assessed in the outpatient department before
being fitted with an aid.

Alternatively any patient may seek advice directly from a hearing aid
dispenser. Their controlling body-the Hearing Aid Council-keeps a
register of dispensers. If a hearing aid dispenser discovers that a patient
might have conductive deafness or features other than those of a slowly
progressive bilateral sensorineural loss he has by law to refer the patient
to his GP. Many commercial dispensers will let a patient have an aid on
trial for a time before purchase, and they have to make clear the terms of
the trial. Patients should take advantage of such trials.

All electronic aids consist of a microphone, an amplifier, and an
earphone. They are powered by dry batteries and have on-off and loudness
controls. Some aids offer an induction coil or a T setting, which enables
the aid to use electromagnetic induction fields and provides better quality
sound from electromagnetic sources such as telephones, televisions, and
microphones.
With some aids the amplifier and microphone are worn in a box on the

chest with a wire attached to the earphone; in others all the components
are in a small package on or near it. The latter aids, which are the more
common, usually lie behind the ear with the microphone connected to the
earphone by a transparent hollow tube. Some commercial aids incorporate
the components in spectacle frames or in a "all-in-the-ear" package.
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Choice of aid

Goodeor Mirocne Aids differ electronically in terms of the gain, maximum output, and
frequency response, and in measures to reduce the effects of sudden loud

Deo 5f17 noise. They also differ in the way that sound is conveyed. This is usually
to an insert which fits tightly into the meatus on the same side as the aid.

4' M / This provides air-conducted sound. Alternatively sound may be conveyed
to a bone-conducting transducer pressing on the skull behind the ear.
Sound may be taken from one side of the head to the other by a CROS
(contralateral routing of signals) fitting. Two aids may be fitted, and
combinations of transmission from one side to the other provide varieties
of CROS fitting.

For an aid to be useful for speech discrimination
the patient needs to distinguish at least half of
speech content. Accurate prescription in the way
that refractive errors are assessed is impossible.
Even so, the unaided speech audiogram-and the
presence or absence of recruitment (the phenomenon
found with cochlear defects in which loud sounds
are abnormally loud and often intolerable) will
indicate the characteristics on which to base a
choice for "trial and error."
An ear-level, behind-the-ear aid, with a firmly

fitting insert of hard acrylic is the basic form of aid,
with various electronic features to suit most patients.
A patient who is sensitive to loud noise will need
some form of "automatic gain control" to reduce
the effect of sudden loud noise. If very high
amplification is needed there may be problems with

4
~Co \acoustic feedback, producing the familiar high-

pitched whistling sound. This occurs whenever the
outlet to the ear is not acoustically isolated from the
microphone and will affect any aid with an insert
that does not fit the ear tightly enough.
High gain that causes feedback despite a properly

fitting insert demands that the aid be distant from
the earpiece. A body-worn aid may be advisable.

{D/ _Wonted Alternatively the aid can be connected by a CROSWaSOUd fitting. Body worn aids, apart from being conspicuous,7_J cause unwanted noise from rubbing against clothes;
am /ear-level aids may be affected by wind noise.

Some moulds cause allergic reactions in the
teak////w//////tt external ear canal and alternative materials must be

used. Any condition with discharge from the ear-a
mastoid cavity, chronic middle ear disease, otitis
externa-will be adversely affected by an airtight
plug. One solution is to fit a bone-conducting aid,
but this needs greater power and causes discomfort
because of the pressure needed to hold it to the
head (by a springy headband or special spectacle
frame). The other is an open mould, in which just
the tip of a tube fits into the ear but does not occlude
it, or a CROS fitting, with the aid on the other side
to prevent feedback.

Arthritic patients may find the tiny controls of
ear-level aids hard to manipulate. Spectacle aids
have the disadvantage that repair or loss of either
spectacles or hearing aid deprives the user of both.
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Which ear to fit?
If the better ear is useful for hearing speech the poorer is usually

fitted with an aid. If neither ear gives useful hearing the better ear is
generally fitted. Some patients benefit from an aid in both ears. Patients
with unilateral loss may occasionally be helped by a CROS fitting from
the deaf side to a tube, fitting, but not obstructing the exterior of the canal
on the normal side.
Even if an aid does not discriminate speech usefully it may help lip

reading, indicating rhythms and cadences of speech; in the worst case it
may be useful as a waning of impending danger.

It is a sad irony that hearing aids give best results for patients with
... conductive deafness, for whom there are often operative alternatives.

A patient may be disappointed once his aid is fitted if he expected
nearly normal hearing. No aid provides normal sound, and patients need
counseling and auditory training if their aids are not to end life in a
drawer. They need to be encouraged and taught to interpret and use the
sounds, distorted compared with normal hearing, that the aid can provide.

Old-fashioned speaking tubes or ear trumpets may be surprisingly
helpful for the very deaf.

Lip reading
All normally hearing people watch faces as a supplement to hearing, and

instruction in lip-reading is essential for any severely deaf patient. If a
patient has a progressive hearing loss that will eventually become severe
or total, help with lip reading should be sought while the level of hearing
is still useful. The availability of instruction in lip reading varies. Advice
should be sought from local adult education bodies, or, as with any
problem raised by this article, from the Royal National Institute for the
Deaf, 106 Gower Street, London WC1. In London the City Lit Centre
for the Deaf provides advice and training in all aspects of auditory
rehabilitation, lip reading, manual communication, and speech and machine
shorthand (palantype) operation. The City Lit also runs a course for
hearing therapists.
The effect of sudden severe or total deafness on a previously hearing

adult is as apocalyptic as a major stroke. The patient and his family need
To be understood: help from psychiatrists, social workers, and teachers of the deaf. Ideally
Do not obscure f c the patient should have a period of residential care. He must never be
Do not sit in sh~odIe left to fend for himself in a silent world.

Link, the British Centre for Deafened People, at Eastbourne, is a
registered charity providing residential rehabilitation courses, primarily for
adults of working age and the victims of sudden deafness.

Environmental aids
There are many fairly cheap aids that can make life easier for the deaf.
Telephones-Advice and devices are available from telephone sales

offices: (a) bells may be replaced with extension bells, buzzers, hooters, or
flashing lamps; (b) amplifying handsets provide an adjustable volume
control, (c) inductive couplers provide an electromagnetic field which can
excite an induction coil in a hearing aid in the T (telephone) position,
(d) separate receivers allow a normal-hearing person to hear the call and
"lip speak" to a deaf listener.

Watching television is socially less divisive if the deaf patient can adjust
his volume independently of the loudspeaker volume of the set. Most
television retail or rental firms supply various devices. Television adapters
have an isolating transformer that is attached to the set and linked by a
wire to a gain control box to which the patient's earphone is connected.
Induction loops are wires placed around a room from isolating
transformers which generate electromagnetic fields that can be picked up
by the induction coil of a hearing aid set in the T position. This provides
better quality sound without interference from the amplification of
unwanted environmental noise. Microphone aids, attached to the patient's
ear through an amplifier, are stuck directly to the grill of the TV set.
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Teletext decoders allow the viewer to receive written information on his
screen from Ceefax (BBC) and oracle (ITV). The user can select the
information he wants. Oracle offers information on deaf societies as well
as instruction in lip reading. A "mix" facility allows text to be shown over
the programme on the set, which will be particularly useful when subtitles
are more generally available. Prestel, which funnels information from
telephone lines to the television set, offers much more information but not
specifically for the deaf.
Alarms-Door bells can be modified to buzzers, lights, hooters or gongs.

Baby alarms and clock alarms can also activate vibrators or lights.

Tinnitus
For many severely deaf patients tinnitus is almost as worrying as the

deafness. For some with moderate hearing loss tinnitus may be the
dominating problem, while in a few a hearing defect is found only when

, , ;; ... tinnitus is investigated.
.... ...............:...................... Very rarely tinnitus may be objective-that is, created by sound waves

................................................
.Sound 'perception from'... ............. .',,,,,, generated within the body by vascular tumours, abnormal blood flow,

...... .... .. ................... ....

palatal myoclonus, or an insect in the meatus. The noise is then audible to
an examiner. In conductive deafness tinnitus is often the effect of removing.,,Generation in environment ambient masking noise so that body activities become audible.

... ... .. ... .. ... ... .. ... .. ...................
....... .......................... ..............,n

' 'e'rtiIboy....... ''''.Tinnitus in sensorineural deafness can be explained by a change in
Generation.body... : resting activity in the auditory nerve or its central pathways. Everyone....... ..................... ...........

experiences tinnitus at times and almost all will hear "white noise" when
::::::Abnormal electrical activity:::::: .Anraelcrclatvtplaced in sound-proofed surroundings. The resting magnitude oftinnitus . .

nrm. ... ...spontaneous activity in the auditory system is only just below that at.. ............................... ..... ..........:....'........................ ............:Abnormal brain = hallucinatior. which a sound enters consciousness: this is the price paid for the
sensitivity of normal hearing. It is not surprising therefore that many
mechanisms in sensorineural deafness may-for example, by affecting

....... ......... ............... inhibitory influences on the cochlea-change the magnitude of resting~~~~.

activity and produce tinnitus. Perhaps it is also not surprising that there
is yet no proved drug remedy for this symptom of protean inner ear
malfunction. Carbamazepine is often worth trying, and the effects of local
anaesthetics are under investigation.

Management of tinnitus
Reassurance-Many patients fear that tinnitus is a symptom of serious

brain disease or impending stroke. Careful explanation of the mechanisms
is time well spent.

Psychotherapy-There is a relation between tinnitus and depression,
whereby the patient may blame the depression on the tinnitus, when in
fact the relation is complex and two way. If depression can be identified
and relieved tinnitus becomes much less troublesome.
Masking sound-Many patients find ambient noise helpful. At night this

can be provided by the white noise of a radio tuned "off station."
Tinnitus maskers, which look like hearing aids and produce different types
of noise, are sometimes useful. They can be obtained on the NHS (subject
to the resources of the ENT department) and are available commercially.

-<8LIfl Their value can be assessed only by trial and error; for a few it is
considerable.

Cochlear nerve section should be considered only when an ear is totally
deaf, as this measure produces relief in only about half the patients. Since

may not help tinnitus can be worse afterwards the possibilities and risks must be
discussed carefully with a psychologically stable patient. This procedure
has only a limited scope.

The photographs of the spectacle and "within-the-ear" aids were reproduced by
permission of P C Werth Ltd and that of an amplifying telephone handset by
permission of the Post Office.
Mr Harold Ludman, MA, FRCS, is consultant laryngologist, King's College Hospital,

and neuro-otological surgeon, the National Hospital for Nervous Diseases, London.
This is the sixth of 16 articles.
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