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Hearing loss in over-65s: is routine questionnaire screening
worthwhile?

S. Hands, M.Med.Sci.

Abstract
It has been suggested that there is considerable unmet need in respect of hearing loss amongst the elderly
population, but no routine screening test is currently used in general practice to identify these patients.
The aim of this study was to determine whether routine questionnaire screening of the over-65s is a
feasible way to identify elderly patients with hearing loss in primary care and whether patients so
identi�ed would bene�t from hearing aid �tting. A cohort of patients consisting of a sample of 234
individuals aged between 65 and 74, attending a doctor’s surgery over a speci�ed period, received a scored
questionnaire to complete based on the Hearing Handicap Inventory for the Elderly Screening test.
Hearing aid owners and those with a hearing handicap were identi�ed, and non-aid wearers with handicap
offered examination and referral. Those patients who were �tted with aids were assessed after six months
for aid usage and persisting handicap. Twenty-�ve per cent of the patient sample reported a previously
undiagnosed hearing handicap. Six months after aid �tting, a reduction in hearing handicap was reported
in 79 per cent of these cases and overall aid usage in the population sample had increased from nine per
cent to 20 per cent. Routine questionnaire screening in general practice may be worthwhile since it is easy
to carry out and the resulting intervention signi�cantly reduces reported hearing handicap.

Key words: Hearing Impaired Persons; Hearing Aids; Questionnaires; Audiometry

Introduction
With an ageing population there will be a corre-
sponding increase in the number of people with age-
related hearing loss (presbyacusis). Parving and
Ostri1 found that hearing deteriorates most rapidly
between the ages of 60 and 65. Stein and Theinhaus,2

Kalayam et al.3 and Apollonio et al.4 showed that
hearing loss has important adverse effects on the
individual socially, psychologically and physically.
Mulrow et al.5–7 and Lamden et al.8 have shown that
in the majority of cases such hearing loss would be
amenable to correction with a hearing aid. Brooks9

comments that, in the UK, hearing aids are usually
�tted when the average hearing loss is 35 dB or
greater in the better hearing ear. Studies carried out
by Herbst and Humphrey,10 Lichtenstein et al.11 and
Wilson et al.12 have shown that as many as 50 per
cent of the population above the age of retirement
will have this degree of hearing loss, but fewer than
half of these will have been �tted with a hearing aid.

No standard procedure exists for the screening and
referral of elderly patients with hearing loss in
general practice. By relying on patient self-refer-
ral,13,14 and together with the over-75 health check,15

it is likely that hearing losses are being missed.
According to a Public Health document16 and a
report from the Royal National Institute for the
Deaf,17 the absence of objective evidence of hearing
impairment may lead to general practitioners failing
to refer patients who might potentially bene�t.
However, pure tone audiometry would be unsuitable
for routine screening in general practice as it
requires specialized equipment and trained opera-
tors, and Wilson12 found that it identi�es a high
proportion of individuals who do not wish to receive
treatment.

Schow and colleagues18 found that self-assessment
measures were useful in screening the elderly for
hearing handicap. Since they are more likely to
identify those patients who want help, such tests
should improve the detection rate of hearing loss
amongst the elderly population and thus increase
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numbers receiving assistance. A specialized ques-
tionnaire has been designed by Ventry and
Weinstein,19 known as the Hearing Handicap Inven-
tory for the Elderly Screening questionnaire. It
consists of 10 scored questions which were speci�-
cally designed for use in screening of the elderly for
hearing loss. For each ‘yes’ response 4 points are
scored, for each ‘sometimes’ response 2 points and
for each ‘no’ 0 points.

The Hearing Handicap Inventory questionnaire
has been well validated for use as a screening tool in
American general practice.11,20 When it was com-
pared against the gold standard of pure tone
audiometry, it was found to have a sensitivity of 76
per cent and a speci�city of 71 per cent for scores of
greater than eight. For scores of greater than 24 the
speci�city increased to 96 per cent but the sensitivity
dropped to 30 per cent. The test has also been found
to be useful in the assessment of change in hearing
handicap before and after elderly individuals have
been supplied with hearing aids.5

The principal aim of this study was to determine
whether routine questionnaire screening of people
over 65 for hearing loss in primary care would be
feasible. In order to do this, the study was divided
into two parts. The �rst part looked at whether the
test would successfully identify patients with a

previously undiagnosed hearing loss and the second
part looked at whether patients identi�ed in this way
would go on to be successful hearing aid users and
bene�t from their hearing aids by an improved
quality of life.

Methods
The setting of this study was a three-partner general
practice in the Midlands. The subjects were all
patients aged between 65 and 74 (mean age 69) who
attended the surgery over a 17-week period. The
total list size was 4100, with 355 patients in the target
age range. The �rst two weeks of the study were
used to pilot the intervention and analysis was on the
basis of intention to treat. The percentage of hearing
aid wearers in the sample population was compared
before and after the intervention. Hearing Handicap
Scores at baseline and at six months, were compared
using a paired t-test.

The �rst part of the study examined the feasibility
of using the questionnaire for screening. Patients
were asked to complete the specialized self-report
questionnaire (see Appendix 1) which was based on
the Hearing Handicap Inventory for the Elderly
Screening test and comprised 11 questions. An initial

Fig. 1
Flow chart demonstrating the outcomes of patients entered into the study
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question concerned aid ownership and usage and the
10 remaining questions were scored as in the original
screening test: Yes – 4, Sometimes – 2, No – 0.

The second part of the study examined whether
the wearing of hearing aids was increased in the
sample population. All patients identi�ed as hearing
aid owners, and all patients with questionnaire scores
of eight or more, without aids and who agreed to
ENT clinic referral, received a second copy of the
questionnaire. Patients with apparent ‘normal’ hear-
ing, i.e. with scores of lower than eight, did not
receive a second questionnaire. All patients who had
been referred and who had received hearing aids,
became the study group in the second part of the
study. All existing hearing aid wearers were used as
the control group. Aid owners received their
questionnaire six months after completing the
original questionnaire and the newly referred
patients received their questionnaire six months
after hearing aid �tting.

Results
First part of the study

The outcomes of patients entered into the study, are
shown in Figure 1. The percentages indicate the
relationship of each �gure to the �gure above. There
were 234 patients in the sample (66 per cent of target
group) and 227 (97 per cent) of these agreed to
complete a questionnaire. Hearing aid ownership in
the sample was found to be 33 (14.5 per cent). This
group was identi�ed by asking patients whether they
had ever owned an aid, rather than whether they had
ever been offered one. If patients rated themselves
as signi�cantly handicapped, then such patients
would be picked up by their answers to the
remaining questions in the questionnaire.

Aid owners were more likely to be male (22) than
female (11), taking more than �ve medications and
to be over the average age of 70 when compared
with patients with apparent normal hearing. Fifty-

nine (26 per cent) of the patients who completed the
questionnaire were found to have a previously
undiscovered hearing handicap. The overall appar-
ent prevalence of hearing loss in the sample, based
on completed questionnaires, was therefore 40.5 per
cent. Fifty-�ve (93 per cent) of the 59 patients with
newly discovered hearing handicap agreed to out-
patient referral.

Table I shows the relationship between outcomes
of patients attending the ENT clinic and age and sex
characteristics. Hospital audiometry results are
shown as pass or fail in Table II and refers to
audiometric testing at 1, 2 and 4 kHz. An average
hearing loss of greater than 35 dB across these
frequencies constitutes a fail. Both Tables I and II
show that 40 of the 55 patients were offered aids but
only 32 agreed to be �tted with one. Using Chi-
squared analyses, there are statistically signi�cant
differences between the three groups (patients who
were offered aids, those who refused and those who
were not offered an aid) with respect to the
proportions of males and females. Perhaps not
unsurprisingly there are differences in the propor-
tions who passed or failed audiometry although
numbers are small. Since the gold standard measure-
ment of outcome for this study was the �tting of a
hearing aid, the positive predictive value of the
Hearing Handicap Inventory questionnaire test was
found in this study to be 58 per cent.

Second part of the study

Sixty-�ve patients were entered into the second part of
the study, which included all patients newly �tted with
hearing aids (study group) and all existing hearing aid
owners (control group). However, after deaths and
exclusions including illegible and non-returned ques-
tionnaires, the �nal number of patients in each of the
study and control groups was 28, which meant a total
of 56 patients were entered into the second part of the
study. There were no signi�cant differences in
characteristics between the study and control groups.

TABLE I
relationship between outcomes of patients attending the ent clinic and age and sex characteristics

Patient characteristics

Age of patient Sex of patient

Outcome Age < 69 years Age > 70 years Male Female Totals

Aid offered and supplied 15 (47%) 17 (53%) 25 (78%) 7 (22%) 32
Aid offered and refused 4 (50%) 4 (50%) 2 (25%) 6 (75%) 8
Aid not offered or supplied 12 (80%) 3 (20%) 8 (53%) 7 (47%) 15

55

TABLE II
relationship between outcomes of patients attending the ent clinic and hearing handicap scores and audiometry results

Patient characteristics

Hearing handicap scores Hospital audiometry results

Outcome Score < 24/40 Score > 26/40 Pass Fail Totals

Aid offered and supplied 22 (69%) 10 (31%) 3 (9%) 29 (91%) 32
Aid offered and refused 5 (62%) 3 (38%) 0 (0%) 8 (100%) 8
Aid not offered or supplied 12 (80%) 3 (20%) 12 (80%) 3 (20%) 15

55
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Clearly at the outset, 0 per cent of study group
patients were wearing aids (Table III). This �gure
rose to 79 per cent at six months following the
intervention. The percentage of patients in the
combined study and control group populations who
were wearing aids at the outset was 38 per cent. This
�gure approximately doubled to 75 per cent at six
months. Overall, this represents a change in the
percentage of hearing aid wearers in the whole
sample population from nine per cent (21/227) at the
outset to 20 per cent (42/214) at six months after
intervention.

There was no statistically signi�cant difference in
mean handicap score at the outset and after six
months for the control group alone (paired t-test: t =
1.2, p = 0.24) (Table IV). However, for the study
group alone the mean handicap score at six months
after aid �tting was signi�cantly lower than the mean
handicap score at the outset (paired t-test: t = –3.95,
p = 0.0005).

At the outset there was no statistically signi�cant
difference between the mean handicap score of the
control and study groups. However, six months after
intervention the mean handicap score for the study
group was signi�cantly lower than for the control
group (unpaired t-test: t = 3.73, p = 0.0005, d.f. = 53).

Discussion
It has been argued in particular by the RNID17 that
there is a large area of unmet need in respect of
hearing handicap amongst the elderly population,
and this study supports this view. Wilson and
colleagues11 have suggested that the way to
approach the problem might be some form of
generalised screening of people over the age of 65.
This study has demonstrated the feasibility of
identifying patients who want help by using a simple
test within the general practice setting. It has also
shown that intervention after screening results in
signi�cant bene�t to patients.

The self-report questionnaire used in this investi-
gation was designed by Ventry and Weinstein19 and
trialed extensively by Lichtenstein.17 Using the same
cut-off score of eight used in this study, Lichtenstein1

found that 30 per cent of previously undiagnosed

patients screened positive for hearing handicap. This
is comparable to the 26 per cent found in this study.
When he changed the score threshold to 24,
Lichtenstein found that the positive predictive
value (PPV) rose from 71 per cent to 92 per cent.11

A total of 40 out of 55 patients referred in this study,
were offered a hearing aid, which gives a PPV of 73
per cent. Changing the score threshold changes the
PPV from 73 per cent to 81 per cent but in both
studies the sensitivity drops dramatically.

If the PPV in this investigation is viewed in terms
of actual numbers of aids �tted, then the sensitivity
drops to 58 per cent. This is due to the number of
patients who refused aids offered by the hospital.
Using in-house audiometry was found to improve
the predictive value of the questionnaire from 58 per
cent to 72 per cent. However, the environment for
general practice audiometric screening is far from
ideal and the majority of general practitioners do not
possess audiometers.

The questionnaire has two main advantages when
compared with the use of audiometric screening.
These are its relative effectiveness in identifying
patients who are willing to accept help, as demon-
strated by Schow,18 and its low cost since there is no
need for special equipment or personnel. The
disadvantage of such a questionnaire, however, is
that responses may be affected by the composition of
a particular target population, i.e. the mood, age, IQ
and social-situational problems of the participants.
Gatehouse,21 Andersson et al.22 and Newman et al.23

reported on these various confounding factors in
their respective studies.

The methodology used in this study may have
meant that the sample was not representative of the
target population as a whole, as it was taken from
surgery attenders only. The higher level of pathology
noted in the past in association with increased
incidence of hearing disorder may therefore have
resulted in an over-representation of patients with
hearing loss in the sample. However, the sample
represented 66 per cent of the studied age group and
it is still of notable signi�cance that a large number
of patients with previously unreported handicap
were detected using this method.

Although the majority of patients (58 per cent)
who were referred having been identi�ed as having a
hearing handicap, were �tted with aids, a small but
not insigni�cant number were not found to have a
large enough hearing loss on hospital audiometric
testing to warrant the �tting of an aid. A smaller
number still refused an aid despite objective
evidence of hearing loss. An extra question added

TABLE III
aid usage at the outset and at six months comparing study and control groups

At outset At six months

Aid use Study group Controls Totals Study group Controls Totals

Not wearing 28 (100%) 7 (25%) 35 (62%) 6 (21%) 8 (29%) 14 (25%)
Wearing: 0(000%) 21 (75%) 21 (38%) 22 (79%) 20 (71%) 42 (75%)

< 4 hrs 7 (25%) 7 (14%) 15 (54%) 6 (21%) 21 (37%)
> 4 hrs 14 (50%) 14 (24%) 7 (25%) 14 (50%) 21 (38%)

Totals 28(000%) 28 (000%) 56 (00%) 28 (000%) 28(000%) 56 (00%)

TABLE IV
mean handicap scores at the outset and at six months with

hearing aid in where owned

Times Study group Control group

Outset 21.14 (s.d. 6.73) 17.8 (s.d. 5.66)
Six months 14.14 (s.d. 4.50) 19.73 (s.d. 6.27)
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into the questionnaire to �nd out whether patients
would be interested in trying a hearing aid should
they be offered one by the hospital, might have
helped to reduce unnecessary referral in respect of
this latter group.

The decision to �t patients with aids was made by
the hospital according to a common agreed threshold
and was irrespective of age. It can be seen from this
study that a disproportionate number of younger
patients were complaining of hearing handicap but
did not have suf�cient hearing loss on audiometric
testing to warrant aid �tting. Work done by Gordon-
Salantz and Fitzgibbons24 has shown that younger
subjects experience a greater handicapping effect
from smaller hearing losses. It could therefore be
argued that patients who felt handicapped by smaller
hearing losses would also bene�t from hearing aid
�tting.

It is of note that patients refusing aids tended to be
female, which according to work done by Bartkiw25

on the visual appeal of hearing aids, might suggest a
cosmetic consideration. However, the number is too
small to allow valid conclusions to be drawn and
more research is needed in this area. In addition, no
explanation was given as to why three patients who
passed hospital audiometry screening still went on to
receive an aid.

In the second part of the study, 79 per cent of
patients stated that they were still wearing their
hearing aids at six months after �tting. The �gure is
pleasingly high but might have been an over-
estimate in view of the fact that the questionnaires
were not anonymized. Many patients were also not
wearing their aids for the suggested minimum length
of time of four hours per day. This study suggests
that it is not appropriate to apply a minimum �gure
for daily hearing aid wear to patients with milder
hearing losses. It appears that such patients may
choose to wear hearing aids for certain tasks only
and seem to derive signi�cant bene�t from doing so.

A statistically signi�cant decrease in reported
handicap was found after six months in the study
group which was not observed in the control group.
In addition there was also a statistically signi�cant
difference between the two groups in their level of
reported hearing handicap at six months which was
not present at the outset. It is not possible to be
certain which part of the intervention resulted in
these �ndings. They could primarily be due to
hearing aid �tting but other explanations include a
Hawthorn effect of the hospital referral itself, which
has been looked at by Campbell and colleagues,26 or
the placebo effect of the hearing aid.

It is also possible that patients who are found on
screening to have a handicap differ in a particular
way from the control group of aid owners. This latter
group are likely to have presented themselves
spontaneously for help with a hearing dif�culty and
had their aids �tted in consequence. The control
group demonstrated a slight but not statistically
signi�cant worsening of their handicap scores after
six months which might have represented an inverse
Hawthorn-type effect. The study may have resulted

in a heightened awareness of hearing problems
within this group. A randomized controlled trial
using larger numbers of patients is needed to provide
robust answers to these questions.

Interestingly, a quarter of all patients who owned
aids both at the outset and at six months after
intervention were not able to wear their aids at all.
Although this resulted in wasted resources, new aid
owners were no more likely to be unsuccessful aid
wearers than existing aid owners. A lack of
specialized counselling and after-care services
might contribute to such an observation since the
availability of these has been found by Upfold et al.27

and Gordon-Salantz and Fitzgibbons24 to contribute
to successful hearing aid use.

Conclusion
In conclusion, routine questionnaire screening for
deafness amongst the elderly is worthwhile in the
general practice setting, but in view of the cost
implications of setting up a nationwide screening
programme, a larger study and a detailed cost–be-
ne�t analysis would be needed before such a
programme could be implemented.

Acknowledgements
This paper is based on work submitted for the
M.Med.Sci degree to the department of General
Practice at Birmingham University Medical School. I
am grateful for the help that I received from Dr
Brendan Delaney and Mr Richard Vaughan-Jones
for comments on earlier drafts, and from Dr Roger
Holder for statistical advice.

References
1 Parving A, Ostri B. A longitudinal study of hearing

impairment in male subjects – an eight-year follow-up. Br J
Audiol 1991;25:41–8

2 Stein LM, Thienhaus OJ. Hearing impairment and
psychosis. Int Psychogeriat 1993;5:49–56

3 Kalayam B, Meyers B, Kakuma T, Alexopoulos G, Young
R, Solomon S, et al. Age at onset of geriatric depression
and sensori-neural hearing de�cits. Biol Psychiatry
1995;38:649–58

4 Apollonio I, Carabellese C, Magni E, Frattola L,
Trabucchi M. Sensory impairments and mortality in an
elderly community population: a six-year follow-up study.
Age Ageing 1995;24:30–6

5 Mulrow CD, Aguilar C, Endicott J, Tuley M, Velez R,
Charlip W, et al. Quality of life changes and hearing
impairment. Results of a randomised trial. Ann Intern Med
1990;113:118

6 Mulrow CD, Tuley MR, Aguilar C. Correlates of success-
ful hearing aid use in older adults. Ear Hearing 1992;
13:108–13

7 Mulrow CD, Tuley MR, Aguilar C. Sustained bene�ts of
hearing aids. J Speech Hearing Res 1992;35:1402–5

8 Lamden KH, St Leger AS, Raveglia J. Hearing aids: value
for money and health gain. J Public Health Med 1995;
17:445–9

9 Brooks DN. Adult Aural Rehabilitation. London: Chap-
man and Hall, 1989

10 Herbst KG, Humphrey C. Prevalence of hearing impair-
ment in the elderly living at home. J Roy Coll Gen Practit
1981;31:155–60

11 Lichenstein MJ, Bess FH, Logan SA. Validation of
screening tools for identifying hearing-impaired elderly in
primary care. J Am Med Assoc 1988;259:2875–8

hearing loss in over-65s: routine questionnaire screening 665

https://doi.org/10.1258/0022215001906633 Published online by Cambridge University Press

https://doi.org/10.1258/0022215001906633


12 Wilson PS, Fleming DM, Donaldson I. Prevalence of
hearing loss among people aged 65 years and over:
screening and hearing aid provision. Br J Gen Pract
1993;43:406–9

13 Humphrey C, Herbst KG, Farqui S. Some characteristics
of the hearing impaired elderly who do not present
themselves for rehabilitation. Br J Audiol 1981;15:25–30

14 Swan IRC, Gatehouse S. Factors in�uencing consultation
for management of hearing disability. Br J Audiol 1990;
24:155–60

15 Brown K, Boot D, Groom L, Williams EI. Problems found
in the over-75s by the annual health check. Br J Gen Pract
1997;47:31–5

16 Loss of hearing in the elderly: a community perspective.
Publ Hlth Lond 1973;88:19–25

17 Royal National Institute for the Deaf. A Report from a
Working Party on Hearing Impairment in the Elderly.
London: RNID, 1985

18 Schow RL, Smedley TC, Longhurst TM. Self-assessment
and impairment in adult/elderly hearing screening: recent
data and new perspectives. Ear Hearing 1990;11: 17S–27S

19 Ventry IM, Weinstein BE. The Hearing Handicap
Inventory for the Elderly: a new tool. Ear Hearing 1982;
3:128–34

20 Mulrow CD. Screening for hearing impairment in the
elderly. Hosp Pract 1991;28:79–85

21 Gatehouse S. Determinants of self-reported disability in
older subjects. Ear Hearing 1990;11:57S–65S

22 Andersson G, Melin L, Lindberg P, Scott B. Development
of a short scale for self-assessment of experiences of
hearing loss. The hearing coping assessment. Scand Audiol
1995;24:147–54

23 Newman CW, Jacobson GP, Hug GA, Sandridge SA.
Perceived hearing handicap of patients with unilateral or
mild hearing loss. Annals Otol Rhinol Laryngol 1997;
106:210–4

24 Gordon-Salantz J, Fitzgibbons P. Age effects on measures
of hearing disability. Ear Hearing 1994;15:262–5

25 Bartkiw B. Reducing stigma of deafness – hearing aids
with enhanced visual appeal. Br J Audiol 1988;22:167–9

26 Campbell JP, Maxey VA, Watson WA. Hawthorne effect
– Implications for pre-hospital research. Annal Emerg Med
1995;26:590–4

27 Upfold LJ, May AE, Battaglia JA. Hearing aid manipula-
tion skills in an elderly population: A comparison of ITE,
BTE and ITC aids. Br J Audiol 1990;24:311–18

Address for correspondence:
Dr Sarah Hands,
Moss Street Surgery,
Chadsmoor Cannock,
Staffs WS11 2DE, UK

Dr S. Hands takes responsibility for the integrity of the
content of the paper.
Competing interests: None declared

Appendix 1: Questionnaire

Name ________________________________________________

1. Do you have or have you ever had a hearing aid?

Yes _______ No _______

If the answer to this question is yes, please
indicate how much you wear it:

Unable to wear it _____ 1–4 hours per day ______

4–8 hours per day _____

More than 8 hours per day ______

2. Does a hearing problem cause you to feel embarrassed
when you meet new people?

Yes _______ No _______ Sometimes _______

3. Does a hearing problem cause you to feel frustrated when
talking to members of your family?

Yes _______ No _______ Sometimes _______

4. Do you have dif�culty when someone speaks in a
whisper?

Yes _______ No _______ Sometimes _______

5. Do you feel handicapped by a hearing problem?

Yes _______ No _______ Sometimes _______

6. Does a hearing problem cause you dif�culty when visiting
friends, relatives or neighbours?

Yes _______ No _______ Sometimes _______

7. Does a hearing problem cause you to attend religious
services less often than you would like?

Yes _______ No _______ Sometimes _______

8. Does a hearing problem cause you to have arguments with
family members?

Yes _______ No _______ Sometimes _______

9. Does a hearing problem cause you to have dif�culty when
listening to television or radio?

Yes _______ No _______ Sometimes _______

10. Do you feel that any dif�culty with your hearing limits or
hampers your personal or social life?

Yes _______ No _______ Sometimes _______

11. Does a hearing problem cause you dif�culty when in a
restaurant with relatives or friends?
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