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SUMMARY. Screening for hearing defect by questionnaire and audiogram was under¬
taken in two group practices in the South-east of England in a total of 2,278 people
aged 40-64 years.

The prevalence of deafness in the combined populations of these two practices
as measured by audiogram was found to be 5-8 per cent (±0-5 per cent; one standard
error). This figure is much more than estimates derived from Ameriean data for
use in Britain. The prevalence of deafness was shown to increase with lower social class
and age. The questionnaire was found to be unreliable for prevalence studies, but was

thought to have some use as a screening instrument.
There was an incidental finding of increased hearing defects in the left ears of men.

The firing of rifles was felt to be a possible explanation of this.

Introduction
The prevalence of deafness in the general population ofthe United Kingdom is unknown.
Any estimate ofthe size ofthe problem in order to improve the services to the deafwould
have to rely on Ameriean work (National Centre for Health Statistics, 1965), the rural
surveys of Hinchliffe, or Wilkins' 1948 survey by questionnaire.

We are therefore reporting the results of a questionnaire and audiometric screening
of samples from middle-aged patients in two general-practice populations in South-east
London.

Method
The screening for hearing defect was carried out as part of a larger project to evaluate
the effects of multiphasic screening for chronic disease in the middle-aged, the method¬
ology of which has already been reported (Trevelyan, 1973). This was a controlled
trial carried out in samples from the populations of two general practices.one at St
Pauls Cray, Kent and the other at Merton Park, Wimbledon. This study of the
prevalence of hearing defect has been made on the results obtained from the two samples
initially screened in 1967-69.
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The population
At the outset of this study all the patients in the two practices aged 40 to 64 were first
identified; then within each practice they were randomly allocated to two groups of
equal size, designated ' screening' and ' control'.

The population of 2,278 described in this paper represents the 72-9 per cent of
those from the screening groups who responded to a written invitation from their
general practitioners to attend the screening clinic.

Age, sex and social class distribution are shown in table 1.

TABLE 1
Demographic characteristics

There are statistically significant (p<0-01) differences between the two
practices, Merton Park having significantly older and more social class 1 and
2 patients and containing significantly more women.

The screening procedure
The questionnaire
On arrival at the screening clinic each person was asked to fill in a questionnaire. It
contained only one question on hearing, namely, " Do you have difficulty hearing and
understanding most things people say, without seeing their face and lips? "

Occupational details were obtained on this questionnaire and social class was
coded according to the Classification ofOccupations (Registrar General, 1966). Married
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Unmarried women who werewomen were classified using their husband's social class.
not working were classified as such.

Audiometry
This was performed in a quiet side room by a trained nurse using a pure tone audiometer
(' Amplivox' model 51, costing £99), which was checked and calibrated every six months.
Testing was done in two stages. Everyone had a sweep test at 30 decibels in both ears

from 250 cps to 8,000 cps, the right ear being tested first. Frequencies began at 1,000
cps, then 2,000, 3,000, 4,000, 5,000, 6,000, 7,000 and 8,000 cps and finally 500 cps and
250 cps were tested.

Sounds were produced for two seconds and repeated once if the sound was not
heard at the first attempt. All those who failed to hear two or more frequencies in any
one ear had a full audiogram performed for that particular ear. This audiogram was

carried out using the same frequency sequence as the sweep.
Ameriean workers (Committee on Medical Rating of Physical Impairment, 1961),

have defined hearing loss by the performance of the better ear. They took the average
hearing level over three ofthe vocal frequencies.500, 1,000 and 2,000 cps.in the better
ear, and showed that socially significant defect, i.e. " frequent difficulty with normal
speech " occurred with a mean loss of 30 decibels or more at these frequencies. Using
these same criteria we divided our audiometric findings into four groups:

(1) Normal; 30 decibel sweep normal (not more than one failure in either ear),
(2) Unilateral hearing defect (30 decibel sweep failures in one ear),
(3) Bilateral hearing defect (30 decibel sweep failures in both ears, but mean loss

over the vocal frequencies, 500, 1,000, and 2,000 cps, was less than 30 decibels),
(4) Deafness (hearing defect in both ears with mean decibel loss over the above-

mentioned vocal frequencies in the better ear equal to, or more than, 30 decibels).
TABLE 2

Prevalence of deafness and hearing defects by audiogram in the middle aged (40-64 years)

Taking all hearing defects, the prevalence was considerably greater in males (46 per cent) than in
females (27-9 per cent), a difference very unlikely to have occurred by chance (p < 0 0001). On the
other hand the difference in prevalence of deafness as defined, is small and could easily have occurred
by chance.

In addition there is a tendency for single-ear defects to occur more frequently in the left ear. Only,
however, in men where it is marked (p< 0 . 01) is this likely to indicate a genuine population difference.
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Results
Audiometry
The prevalence of " deafness "

as defined above, was found to be 5-8 per cent ±0-5
per cent (one standard error). This result with the findings of lesser hearing defects are
shown in table 2.

The main factors affecting the prevalence of hearing defects were found to be age,
sex, and social class. A difference in prevalence of deafness was found between the two
practices, 7 . 1 per cent in St Pauls Cray and 3 . 5 per cent in Merton Park, but this was
not statistically significant when age, sex and social class differences of the two popula¬
tions were considered. Consequently the two practices have been analysed as one.

Clinical examination
Examination for wax by otoscope was carried out only in those found to have hearing
defects. The prevalance ofwax among 50 deaf people in St Pauls Gray was 11 (22 per cent)
however among the 351 people who had a hearing defect less than deafness the
prevalence of wax was 63 (18 per cent).

As shown in table 2 men had more hearing defects than women. The prevalence of
deafness however appeared slightly greater in women, but this was small enough differ¬
ence to have occurred by chance. The high prevalence of hearing defects in men was

largely due to a preponderance of single-ear defects in the left ear much greater than
might have occurred by chance (p<0 01).

Table 3 shows individuals classified as " deaf" according to degree using the social
interpretation derived by Ameriean workers. There was no consistent difference between
the sexes over the range of hearing loss.

Over the complete range of hearing loss slight differences are seen between the sexes (x*=8 02,
p<0 10), but this could have occurred by chance.

Estimates of the age and social class specific prevalence of deafness are given in
table 4. Although some of the numbers were very small, there was a strong indication
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TABLE 4
The relationship of deafness to age and social class

From the first three rows of this table, even though some of the numbers are small,
there is a consistent tendency for the prevalence of 'deafness' to increase with age (x2==
25-38; p<<0001) and social class (x2=20-45, p<<00001) independently.

Since the trends with age seemed consistent within the social classes and vice versa, they were
tested by calculating a x2 for trends in proportions using the method described by Maxwell
(1971) on the marginal totals.

TABLE 5
Reported hearing difficulty on self-administered questionnaire

related to audiogram deafness

The prevalence of reported deafness did not differ significantly between the sexes.

Combining the sexes, not unexpectedly those deaf on audiometry were much more

likely to answer ' yes' to the question on hearing difficulty (p < 0 0001) However, a
substantial proportion of the deaf did not give a positive answer to the question and
and many of those who did give a positive reply were not deaf as defined. The sensi¬
tivity of the question naire as a screening test for audiometric deafness was from
these data only 58 . 3 per cent and its specificity 91 . 8 per cent.
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that the prevalence increased with age and with presence in a lower social class indepen¬
dently.
Questionnaire
The prevalence of hearing difficulty reported on the questionnaire is shown in table 5
with the relationship between this and the audiometric findings. Surprisingly the
question only identified 58-3 per cent of those deaf by audiometric criteria.

The total prevalence of reported deafness was 11-5 per cent in St Pauls Cray and
10-3 per cent in Merton Park.

Discussion
We realise that the population of this study is not necessarily representative of all general
practices and that this must be borne in mind if any extrapolations from our findings
are made. There is, however, no reason to suppose that in a region where the main
employment of the population is light industry and clerical work, that our subjects
have been exposed to any particularly deafening environment compared with the rest
of the population.

Using the combined samples from both practices, the prevalence of deafness in
middle-aged males and females was estimated to be 5 . 8 ±0-5 per cent. Census statistics
for England and Wales for 1971 indicate that the proportion of individuals aged 40-64
is 30-2 per cent. Therefore, our figures indicate that an average practice list of
2,500 individuals might contain between 36 and 51 deaf persons in this age group alone.

We can compare these findings with recent work done by Rawson (1973) for the
Department of Health and Social Security in which she has extrapolated Ameriean
data in an attempt to estimate the size ofthe problem of deafness in England and Wales.
Because of the grouping of the data, we can only make a comparison for the age 45-64
years, with deafness defined as equal to or greater than 35 decibels average loss over the
vocal frequencies; her estimated total figure was 1 -5 per cent, whereas that measured in
our practices was 4-9 per cent.

Contrary to the Ameriean work our audiometry was performed in an unsound-
proofed room, where extraneous noise might have had the effect of increasing our preva¬
lence figures. Nevertheless, our estimate is so much higher that we feel that there is
likely to be a real higher prevalence of deafness in this country than previously suggested.

Also of interest was our finding that the prevalence of deafness increased with lower
social class. Beasley (1940) showed a similar finding in his pre-war Ameriean study.
The increase in the prevalence of deafness with age was expected and has been shown
in previous studies.

The most intriguing finding was the marked preponderance of hearing defects in
the left ears of the men. This was shown in both practices, but was not associated with
any increase in the total prevalence of socially significant deafness in men. The most
appealing explanation for this finding is that it may have resulted from the firing of
rifles while in the armed forces. Livesey (1965) has written an account showing that a

group of infantrymen taken at random showed a similar preponderance of defect
in their left ears; one of the two men who did not was left-handed. Hinchcliffe (1959)
has also recorded audiogram loss in the left ear due to rifle fire, whereas Jacobs et al.
(1974; personal communication) have shown that there is no such preponderance of
left-sided hearing defect in male children.

The use of our question to detect deafness in this age group would, on first examina¬
tion, appear to be inadequate. Answers to the question produced not only markedly
higher prevalence figures than those obtained by audiometric criteria but also failed
to detect 42 per cent of those who were deaf by such criteria. Therefore audiometry is
necessary for prevalence studies.
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However, if such a simple question were to be used as the first part of a two-stage
screening process, then the 58 per cent of the total deaf in a population might be found
by only doing audiometry on the 11 per cent who gave positive replies to this question.

The results of this survey indicate that published estimates for the amount of deaf-
ness in the English community are too low: in fact the most recent estimate for deafness
in middle age may be as much as three times too small. This must raise the question
of how ignorant we are about this problem in the elderly.

Information on use of hearing aids was not obtained until the 1972 survey and this
has only been analysed in the St Paul's Cray practice. Here the overall prevalence of
use of a hearing aid in the previously unscreened control group of 1,118 persons aged
45 to 70 years was found to be 2-4 ± 0- 5 per cent (27 persons). Of the 74 persons from
this sample found to be audiometrically deaf by our previous criteria only 18 (24.3 per
cent) stated that they had hearing aids; a third of those with hearing aids were either
deaf only in one ear, or did not meet our criteria for deafness. It is of additional interest
that of those who were audiometrically deaf yet had no hearing aids only 43.0 per cent
declared they had hearing difficulty as compared to 87.5 per cent of those with aids.

We think it is important that in one of the few serious, chronic conditions for which
there exists safe and useful assistance, that we should make every effort to provide an
adequate service. Indeed, with our ageing population we feel that the provision of
better care for the deaf will present a growing challenge to the re-organised National
Health Service.
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