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SUMMARY. The aim of this study was to assess the preva-
lence of hearing loss among people aged 65 years and over
and to offer hearing aids where necessary. The study was
carried out in a large health centre practice in Birmingham
with a computerized record system. All patients aged 65
years, and a 20% random sample of patients aged 66 years
and over were invited for interview. They were questioned
about hearing loss and examined audiometrically. All
patients with a hearing loss in the better ear of 35 decibels
or more over the speech frequencies (0.5-4 kHz) were
offered a hearing aid. A total of 322 patients attended (72%
of those invited) and of these 34 patients already had a
hearing aid. A further 142 patients were identified for
whom an aid was recommended and 69 of these accepted.
The acceptance rate was higher among men than women
(57% compared with 43%). Sixty one patients (19% of those
screened) had an asymmetrical hearing loss and of these
24 required consultant assessment; none had serious
underlying pathology.

There is a large unmet need for hearing aid provision.
Simple audiometric assessment in health centres provides
an opportunity to meet this need.

Keywords: hearing tests; screening; hearing loss; hearing
aids; elderly.

Introduction
THERE has been much debate about the provision of hearing

aids and the way to achieve the best results.' Normally, hear-
ing aid provision relies on patients seeking help when they real-
ize they have a problem. Audiometric screening identifies
patients who may benefit from an aid, whether they have realized
they have a hearing problem or not.

There are comparatively few recent studies of hearing loss and
those that exist do not present data in precisely the same age
groups. Studies from 19482 and 19653 suggested that one third of
patients over retirement age suffered from hearing impairment
and more recently, it has been suggested that 60% of people in
this age group would benefit from amplification.4 These different
prevalence figures were based on studies using different meth-
ods: a patient questionnaire was used in the two surveys with the
lower estimates, whereas the higher value stems from a study of
audiometric assessment using a hearing loss criterion of 35 deci-
bels in the better hearing ear. Stephens and colleagues, using a
combination of the two methods, found a prevalence of hearing
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disability in patients aged 50-65 years of approximately 50%
while the number of patients with hearing aids was only 8%.5

In this study the prevalence of hearing loss in a practice popu-
lation of patients aged 65 years and over was determined by
audiometric screening. Though 65 years is an arbitrary age in
terms of actual life history, this age is of administrative signifi-
cance. The study aimed to assess the practicality and usefulness
of hearing screening on retirement. Increased opportunities for
leisure might increase the need for a hearing aid. In this project,
hearing aids were offered to patients with a hearing loss of 35
decibels or more in the better hearing ear.

Method
The study was undertaken in an urban general practice of five
partners and 10 000 patients in Birmingham working from a pur-
pose built health centre. A computerized record system was
available within the practice and a printout was obtained of all
patients aged 65 years and over. All patients reaching the age of
65 years in the year in which the study was carried out (June
1989 to May 1990), and a one in five random sample of patients
aged 66 years and over were invited by an appointment posted to
their home address to attend the health centre for a hearing
assessment. Patients failing to attend were given a second postal
appointment. The practice population included 46 men and 39
women aged 65 years, and 580 men and 868 women aged 66
years and over. The number of patients invited to attend was
slightly greater than the 375 expected on the basis of these fig-
ures because the list of patients to be invited was derived at the
beginning of the study from an inflated practice list: substitutes
were recruited for those patients who had died or left the practice
and had not been removed from that list.
The hearing assessment was carried out by a registrar in oto-

laryngology (P W) and commenced with an interview asking
about family history of deafness, occupational noise exposure,
subjective assessment of hearing and whether a hearing aid was
worn. The ears were then examined for wax or any abnormality.
Rinne and Weber tuning fork tests were performed using a 512
Hz tuning fork in the standard manner.6 Pure tone audiometry
was carried out in a quiet room in the health centre using an
Amplivox 2150® portable audiometer. Acoustic isolation was not
available. The results of the assessment were recorded on a stan-
dard audiogram and discussed with the patient. Patients whose
audiograms suggested asymmetrical sensorineural hearing loss
were given an appointment with a consultant otolaryngologist
(I D). All patients showing a hearing loss of 35 decibels or more
over the speech frequencies (0.5, 1, 2, 4 kHz) in the better ear
were offered a hearing aid. Those accepting the aid had the
mould taken on the same visit; the aid was subsequently fitted at
Selly Oak Hospital.
The relative likelihood of requiring an aid among patients

exposed to noise was compared with that among those reporting
no history of noise exposure and the 95% confidence interval
(CI) calculated.

Results
Of the 445 patients invited for hearing tests 322 attended
(72.4%); 290 of the 322 patients (90.1%) attended their first
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appointment. Of the 322 patients 137 were men and 185 women.
Of these patients 55.5% of men and 39.5% of women thought
they had some degree of hearing impairment.
The mean hearing loss in decibels in the better ear is shown in

Figure 1 for men and women and typified the high tone hearing
loss associated with older patients commonly referred to as pres-
byacusis. Progressive increase of hearing loss at all frequencies
was demonstrated as age advanced. The curves for male and
female patients were similar. The mean hearing loss in patients
reporting exposure to occupational noise was greater than in
those not reporting exposure, a difference which was more strik-
ing in women (Figure 2).
By the definition of 35 decibels hearing loss or more in the

better ear, 175 patients (73 men and 102 women; 54.3% of those
screened) required a hearing aid. Of these, 34 patients (10.6% of
those screened; 16 men (11.7%) and 18 women (9.7%)) had pre-
viously been issued with an aid and 141 (43.8% of those
screened) required one (57 men and 84 women). Among the 53
men who reported exposure to occupational noise 33 (62.3%)
required a hearing aid compared with 40 (47.6%) of the 84 men
not reporting exposure (odds ratio 1.69, 95% CI 0.83 to 3.42).
Among the 23 women reporting exposure to noise 15 (65.2%)
required a hearing aid compared with 87 (53.7%) of the 162
women not reporting exposure (odds radio 1.62, 95% CI 0.65 to
4.03). The audiometric pattern typical of exposure to noise (4
kHz dip) was found in only 11 men and three women out of the
total 175 with hearing loss. Five of these men and none of the
women reported exposure to occupational noise.
From the target population of 141 patients requiring a hearing

aid, 48.9% (69 patients) accepted the offer and were issued with
a hearing aid. Aids were accepted by 56.1% of the 57 men and
44.0% of the 84 women to whom they were offered. Thus, at the
conclusion of the study, 32.0% of the entire group screened
(103/322) were supplied with an aid which is equivalent to
58.9% of all of those meeting the criteria for a hearing aid
(103/175).
Twenty two men and 39 women (18.9% of patients screened)

were found to have asymmetric hearing loss. In 37, this was con-
ductive, in eight sensorineural and in 16 mixed. Thus, 24 patients
were given an appointment with a consultant otolaryngologist.
No patient was found to have a serious underlying pathology,
and 20 of the 24 admitted awareness of asymmetric hearing loss
when questioned. No patient was found to have ear disease
(other than hearing loss) of which they were not already aware.

Discussion
Elderly patients frequently present at hearing clinics having had
problems with their hearing for many years.7 For such a common
problem, the actual mechanism is little understood. Fifty five per
cent of men and 39% of women interviewed in this study thought
they had some degree of hearing impairment but only 12% of
men and 10% of women had already sought advice and been
issued with a hearing aid. Some patients, even though attending
for hearing screening and told of their hearing loss remain reluc-
tant to accept a hearing aid and need encouragement,3 mainly
owing to the stigma attached to wearing a hearing aid.8 In the
private sector, 75% of the hearing aids issued are of the con-
cealed variety.9 In the early stages of this study it was found that
some patients when offered a hearing aid thought that a charge
would be levied (actual numbers not recorded) and it was subse-
quently made clear at the outset of the consultation that no
charge would be made if a hearing loss were discovered.

Previous studies have shown that the main cause of delay of
issue of a hearing aid is the patient failing to seek advice.10 The
number of patients presenting for assessment can be increased by
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Figure 1. Mean hearing loss in the better ear for men and
women patients (n = number of patients in group).
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Figure 2. Mean hearing loss in the better ear, by exposure to
occupational noise (n = number ofpatients in group).
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advertising the service - King and colleagues showed a dou-
bling of patient attendances for hearing aid provision during a
publicity campaign."l The prevalence of hearing loss suitable for
a hearing aid in this study of patients aged 65 years and over was
found to be 54%, though this may be an overestimate for the
entire population in this age group since those patients who
believe they have a hearing loss may be more likely to attend for
screening than those who do not. Of the patients identified in this
study with a hearing loss that would benefit from amplification
and who did not already have a hearing aid only 49% accepted
the offer of an aid. This poor take up rate from screening has
been shown before.5
No significant difference was found in the proportion of peo-

ple requiring hearing aids among those who did and did not
report occupational noise exposure. Three times as many men as
women reported occupational noise exposure (39% versus 12%)
but the proportion found to have hearing impairment was about
two thirds in each case. However, the characteristic audiometric
pattern associated with noise exposure was found rarely, with
only five patients reporting noise exposure showing this charac-
teristic pattern. Many reasons might be advanced to account for
these apparently paradoxical findings. Perhaps the most import-
ant is that persons recognizing a hearing problem are more likely
to seek an explanation in a history of noise exposure than in a
degenerative disease.

Patients with asymmetric sensorineural hearing loss are com-
monly referred for screening for acoustic neuroma. The inci-
dence of acoustic neur'ma is difficult to determine, owing to
many small asymptomatic neuromas being found at autopsy. A
diagnosis rate of one per 100 000 population per year is probably
an underestimate.'2 This study found 24 patients requiring fur-
ther assessment for asymmetric sensorineural hearing loss, none
of whom was found to have an acoustic neuroma on the normal
screening investigations (caloric testing, speech audiometry,
brainstem evoked responses and computer-assisted tomography
scan if indicated).

In this study 44% of the screened population aged 65 years
and over were offered a hearing aid and this has considerable
resource implications. Costs associated with patient assessment
and provision of a hearing aid in a hospital outpatient department
include those for a hearing test, consultant assessment, manufac-
ture and fitting of the mould and amplifier, appropriate service
arrangements and a counselling service where available, though
the total cost has not been quantified and published. In this study
the hearing assessment was undertaken by a registrar in otolaryn-
gology but following completion of the study, the practice has
established a hearing assessment clinic employing a nursing sis-
ter who undertakes the audiometry, screening four patients per
hour (salary of approximately £8.00 per hour). The cost of an
audiometer sufficient for the purpose is approximately £750. For
the assessment of absolute hearing loss, acoustic isolation is
required, but for the determination of potential benefit from a
hearing aid, assessment in a quiet room may be more appropri-
ate. The decision to supply a hearing aid was originally taken by
the registrar concemed but is now taken within the practice by
one of the partners and ratified by the consultant after reviewing
the relevant audiograms. The mould is prepared and fitting
arranged at the local hospital department. The current cost of the
unilateral aid offered is approximately £25.00 - £17.80 for the
aid, £5.70 for the ear mould, £0.56 for the batteries and £0.34 for
the case (Merseyside Regional Health Authority, January 1991).
However, the study did not address the issue of counselling
patients requiring a hearing aid and this may be an important, if
costly, necessity. The benefits of counselling should be evaluated
in an appropriately designed study.

In order to meet the needs of hearing aid provision efficiently
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in patients aged 65 years and over, a practice based service has
considerable advantages over the existing hospital specialist
based systems. These primarily concern the patient who does not
have to attend the more distant hospital outpatient department for
initial screening or experience the delays associated with that
exercise. This in turn benefits the department in releasing
appointment slots for patients with more complex hearing prob-
lems. It is highly relevant to this programme that among the 34
patients already having a hearing aid and the 141 patients identi-
fied as needing a hearing aid, none was found to have serious
pathology for which any major intervention was required
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