
for their establishment can be decided. In general,
musculoskeletal as opposed to multisvstem trauma is
well managed at district general hospital level in
Britain, and the Royal College of Surgeon's report may
well have overestimated district general hospital
requirements for regional trauma centres.

We thank Mrs B Davies for her help in preparing the
manuscript.
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Abstract
Objective-To determine the best means of

detecting hearing disability in subjects aged 50-65
and whether rehabilitative intervention is acceptable
in this age group.
Design-Questionnaire survey of patients on

general practice age-sex registers. Two types of
questionnaire were used, one being based on the
closed set approach of the Institute of Hearing
Research questionnaire, which had been used in a
pilot study, and the other being a simplified version
ofthis questionnaire developed by the Welsh Hearing
Institute and based on open set questions. Question-
naires were sent up to three times, and any patients
who had not responded two months after the last
posting were personally contacted.
Setting-Two general practices in Glyncorrwg

and Blaengwynfi in the Afan valley, West Glamorgan.
Patients-271 Patients in Glyncorrwg (136 men,

135 women) and 333 patients in Blaengwynfi (173
men, 160 women) aged 50-65.

Interventions-All patients indicating hearing
disability in answering the questionnaires were
invited to attend for a evaluative session in their
village. After audiometric testing advice and
arrangements for fitting a hearing aid were offered as
appropriate.
Main outcome measures- Response rates and

prevalence of hearing disability before intervention
and of possession of hearing aids before and after
intervention.

Results -After three postings and personal contact
the response rate was 98% (266/271) in Glyncorrwg,
where the complex questionnaire was used, and 97%
(322/333) in Blaengwynfi. The prevalence of hearing
disability was respectively 53% (141/266) and 46%
(148/322) and the prevalence of owning a hearing aid
7% (19/266) and 8% (24/322). After intervention the
possession of hearing aids rose to 24% (64/266) in
Glyncorrwg and 22% (71/322) in Blaengwynfi; six
months later the aids were being used regularly. A
direct comparison of the two questionnaires in 69
subjects from Blaengwynfi showed no significant
differences in the amount of disability detected by
each one. The first posting ofquestionnaires detected
65% (189/289) of the hearing disability in the two
villages or 78% (72/92) of those prepared to accept
hearing aids for the first time; 96% (88/92) of those

who accepted hearing aids were detected by two
postings.
Conclusions-Simple questionnaires are effective

in detecting hearing disabilities in people aged 50-65,
and intervention was acceptable in many of those
who reported having difficulties in hearing. The
response rates from successive postings suggest that
two postings are sufficient in terms of the return in
detecting those who will accept intervention.

Introduction
The average patient presenting at a hearing aid or

rehabilitation clinic for the first time is aged about 70
years and has had hearing problems for about 15
years.' 7 By then the patient and his or her family have
experienced considerable frustration because of this
disability. Difficulties in adapting to new listening
conditions and to handling hearing aids are more likely
in such patients than in those presenting earlier.
One way ofreducing this delay would be to introduce

a secondary prevention programme by screening for
hearing disability and impairment. The most effective
people to target with such a programme are those aged
50-65, in whom the prevalence of hearing impairment
and disability begins to increase noticeably.4 At an
earlier age screening would not be cost effective
because of the low prevalence. At a later age it would be
too late.
We consequently performed a pilot study in subur-

ban Cardiff in which we contacted patients aged 50-65
from a group practice age-sex register by either sending
a disability questionnaire or performing domiciliary
audiometric screening. Rates for the acceptance of
hearing aids were similar with the two approaches, and
after intervention the rate of using hearing aids rose
from 3 5% to 8 9% in this population.'

Several substantive and clinical problems were
associated with the pilot study, and we extended it to a
different population with a higher proportion of
subjects from the manual social classes. We were
also interested in comparing two types of screening
questionnaire, a closed set approach as used previouslys
and an open set question as used in the Cardiff health
survey.4 We therefore approached all patients aged 50-
65 in two practices (Glyncorrwg and Blaengwynfi) in
the upper Afan valley in West Glamorgan to determine
the best techniques for detecting disability and to
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determine whether rehabilitative intervention is
acceptable in such postindustrial populations.

Methods
SELECTION OF SUBJECTS

With the cooperation of the two general practitioners
the age-sex registers were obtained for the two practices
for patients aged 50-65. There were 271 in Glvncorrwg
(136 men and 135 women) and 333 in Blaengwynfi (173
men and 160 women).

SCREENING PROCEDURE

The target population was invited to explanatory
public meetings, which were well attended. Afterwards
a letter was sent to the patients from the general
practitioner outlining the aims of the study, together
with a letter describing the potential benefits of early
intervention; the disability questionnaire; and a prepaid
reply envelope. The letters were sent up to three times
at intervals of two months. Those who did not respond
to the third posting within two months were contacted
personally.
The questionnaire used in Glyncorrwg was identical

with that used in the pilot study in Cardiff. A
simplified questionnaire was used in Blaengwynfi
(figure).4 Half of the patients from Blaengwynfi who
responded to the first posting were subsequently sent
the questionnaire used in Glyncorrwg for purposes of
direct comparison.

CLINICAL AND AUDIOMETRIC PROCEDURES

All patients indicating hearing disability or handicap
in answering any^of the criterion questions of the
Glyncorrwg questionnaire or in questions 1 or 4 of the
Blaengwynfi questionnaire were invited to attend for
an evaluative session in their village. Firstly, a short
clinical history was taken and a clinical examination
performed. This was followed by audiometric testing
and the completion of auditory disability and handicap
questionnaires. All patients complaining of hearing
difficulties whose hearing level in the worse ear
exceeded a 30 dB loss (mean value over testing at 500,
1000, 2000, and 4000 Hz) were offered a fitting for a
hearing aid, as were certain patients with a less severe
hearing loss. Others who had lesser hearing losses or
refused hearing aids were offered advice on hearing

TABLE I-Response rates and cumulative response rates to questionnaires in Glyncorrwg and Blaengwynfi. *
Values are percentages (numbers)

Glvncorrwg (n= 271 ) Blaengwvnfi (n = 333)

Cumulative Cumulative
Response rate response rate Response rate response rate

Posting:
First 71(191) 71(191) 51(170) 51(170)
Second 14 (37) 84 (228) 26 (88) 78 (258)
Third 8 (22) 92 (250) 11 (37) 89 (295)

Personal contact 6 (16) 98 (266) 8 (27) 97 (322)

*Response rate to first posting in pilot studs in Cardiff = 56'o (189/338).'

TABLE II-Prevalences ofhearing disability, exposure to noise, and possession of hearing aids in respondents
fIrom Glyn?corrwg and Blaengwvn-fi. * V'aluies are perc entages (proportions)

Glvncorrwg Blaengwvnfi

Hearing Exposure to Possession of Hearing Exposure to Possession of
disability noise alone hearing aid disability noise alone hearing aid

Posting
First 53(102/191) 20(39/191) 6(12/191) 51(87/170) 20(34/170) 6(11/170)
Second 54 (20/37) 22 (8/37) 14 (5/37) 42 (37/88) 24 (21/88) 10 (9/88)
Third 46 (10122) 32 (7/22 5 (1122) 38 (14/37) 24 (9/37) 8 (3/37)
Personal contact 56 (9/16) 19 (3/16) 6 (1/16) 37 (10/27) 30 (8/27) 4 (1/27)

Total 53:(141/266) 21 (57/266) 7 19/266) 46(148/322) 22 (721322) 8 (24/322)

*ln pilot study in Cardiff prevalences at first posting wsere: hearing disability 32io (108/338), exposure to noise alone
12% (40/338), and possession of hearing aid 40 (12/338).

Welsh Hearing Institute

Name: Date:_

PLEASE COMPLETE ALL THE QUESTIONS BY
CIRCLING THE APPROPRIATE ANSWER.

1 Do you have any difficulty with your hearing?
I No 2 Yes

If "Yes" please make a list of the difficulties which you
have with your hearing. List these in order of impor-
tance starting with the biggest difficuilties. Write down
as many as you can think of.

2 Have you ever had a hearing aid? 1 No 2 Yes
3 Do you use a hearing aid nowadays? 1 No 2 Yes
4 Do you have problems with noise(s) in your ear(s)
or head? 1 No 2 Yes
If "Yes" please make a list of the problems which you
have because of the noise(s). List these in order of
importance starting with the biggest difficulties. Write
down as many as you can think of.
5 Do you have any other problems with your ears?

I No 2 Yes
If "Yes" please make a list of the problems which you
have in order of importance starting with the biggest
problems. Write down as many as vou can think of.
6 Do you have problems as a result of giddiness or
dizziness? 1 No 2 Yes
If "Yes" please make a list of the problems which you
have in order of importance starting with the biggest
problems. Write down as many as you can think of.

7 In which year were you born? |jjj

8 Are you 1 Female? 2 Male?
9 What has been your main occupation?
...................................................................

10 If you are married, what has been your husband's
or wife's main occupation?
...................................................................

11 Did any of your parents, grandparents, children,
brothers, or sisters have difficulty with their hearing
before reaching the age of 65?

1 No 2 Yes 3 Don't know
12 How long altogether have you worked in noisy
places where you had to shout to be heard?

1 Never 2 Less than 6 months 3 For 6-11 months
4 For 1-5 years 5 More than 5 years

Welsh Heartng Institute questionnaire sent to subjects in Blaengwynfi.
This is based on open set question as used in Cardiff health surveys

tactics and environmental aids. Those who had treat-
able ear disease or required further investigation were
either treated directly, in liaison with the general
practitioners, or appropriately referred.

Patients fitted with hearing aids were followed up
until it was clear that they were managing well. They
were further evaluated six months after the fitting
session.

Results
RESPONSE RATES AND PREVALENCE OF DISABILITY

Table-I shows the reponse rates in the two villages in
relation to the three postings and the personal follow
up. Apart from a comparatively low response rate in
Blaengwynfi to the first posting, overall response rates
were broadly similar.

Table II shows the proportions and percentages of
those indicating hearing disability, those who had
no disability but were exposed to considerable occu-
pational noise, and those who had hearing aids at

BMJ VOLUME 300 24 FEBRUARY 1990 509



TABLE III-Possession of hearinlg aids in target population anid among those itdicating hearing disability in Cardijj, Glvncormrg, and
Blaeng-wvnfi beltore* and after inter-vention. I 'alutes are precentages (proportions)

Before intervention After intervention

Target population Those indicating hcaring disability Target population rhose indicatiig hearinig disahilitV

First postinig First postiing First posting First posting
onlv Final follou up oniv Final follow' up only Final follow up only Final follow up

Cardiff 4 12338 11(12/108) 9(30/338) 28(30/108)
Glvncorr%vg 6 12/191! 7)19/266) 12 121102 13)19/141 26 (49/191 24(64/266) 48 49/102) 45(64/141)
Blaengwvnfi 7 11170) 8)241322) 13 11/87) 16(24/148) 27(46/170) 22 (711322) 53(46/87) 48 (71/148)

*Possession of hearinig aids in target population in south Wales in national studs of heariIig at final follow up without intervention 3 (21/656).'

TABLE Iv-Companrson of Institute of Hearing Research questionnaire' (onrginally sent to subjects in
Glyncorrwg) with Welsh Hearing Institute questionnaire (figure) (sent to subjects in BlaengwvPnfi) in 69
subjects from Blaengwynfi. Values are numbers ofsubjects

Welsh Hearing Institute questionnaire
Institute of Hearing
Research questionnaire No disabilitv Disabilitv or handicap Noise exposure rotal

No disability 16 4 0 20
Disabilitv or handicap 1 36 3 40
Noise exposure 2 2 5 9

Total 19 42 8 69

the different postings. There were no significant
differences in the prevalence of disability, exposure to
noise, or possession of hearing aids between the two
villages. Analyses also indicated that the only significant
difference between the first and successive postings
was that subjects from Blaengwynfi responding to the
first posting were more likely to report hearing disability
than those responding to successive postings (y2 =9O05,
df=3; p<005). The same questionnaire was used in
Glyncorrwg as in the pilot study in Cardiff, and
considerable differences were found in the responses of
these two populations. Only 32% of the patients in
Cardiff indicated disability and handicap compared
with 53% in Glyncorrwg on the first posting (y2 =23-5,
df 1; p<0001). Similarly, more patients in Glyn-
corrwg reported significant occupational exposure to
noise (x'= 708, df= 1; p<0 01).

UPTAKE OF HEARING AIDS

Table III shows the possession of hearing aids
before and after intervention in the populations from
Blaengwynfi, Glyncorrwg, and Cardiff. The values for
people of the same age in the national study of hearing
conducted in south Wales6 are also given. The initial
use of hearing aids in Glyncorrwg and Blaengwynfi was
significantly higher than that in the national study of
hearing (x=887, df= 1; p<0 001). The figures show a
threefold increase in the possession of hearing aids
after intervention, but the absolute increase was higher
in the Afan valley than in Cardiff (7% (43/588) to 23%
)135/588) compared with 40o (12/338) to 9% (30/338)
(X =35-3, df=2; p<0001). Similarly, the use of
hearing aids as a function of reported hearing disability
and handicap was significantly higher after intervention
in Glyncorrwg than in Cardiff, where the same ques-
tionnaire was used (x =92, df= 1; p<001).

In Glyncorrwg and Blaengwynfi 96% (88/92) of the
aids were fitted to patients responding to the first and
second postings and 78n (72/92) were fitted to those
responding to the first posting. The motivation and
attendance rates for those responding to the third
posting and personal follow up were low.

COMPARISON OF QUESTIONNAIRES

No significant differences were found between
Glyncorrwg and Blaengwynfi in the sex ratio (50% v
52% men respectively), social class (88% v 89%
manual), or exposure to occupational noise (48% v
49% over five years). Therefore, the prevalence of
hearing disability in the two populations would be

expected to be broadly similar, and in fact the overall
prevalence of disability shown in the two types of
questionnaire did not differ significantly between
Glyncorrwg and Blaengwynfi (table II).

Similarly, a direct comparison of the questionnaires
in the same subjects from Blaengwynfi (n=93, 69
responded (74% response rate)) showed no significant
difference between the amount of disability detected
with the two questionnaires (table IV).

Discussion
We were able to detect comparatively mild hearing

difficulties in a preretirement working class population
by using simple questionnaires. In addition, early
intervention with hearing aids was acceptable in a high
proportion of those who reported having hearing
problems. This was true for the questionnaire based
essentially on two open ended questions used in
Blaengwynfi as well as the more detailed questionnaire
used in Glyncorrwg.
The use of hearing aids after intervention constituted

between a fifth and a quarter of the total target
population or nearly half of those indicating hearing
disability. When hearing aids are used so much by
comparatively young people the stigma of hearing
disability and of using hearing aids is reduced. This has
been shown by the fact that many patients younger and
older than the study group have asked for help. Follow
up six months after intervention showed that all but
one of the patients continued to use their aids.
Furthermore, the mean hearing levels in the better ear
of those accepting hearing aids were 300 dB (SD
10O8dB) in Glyncorrwg and 29 9dB (110dB) in
Blaengwynfi, considerably less than those presenting
to ear, nose, and throat clinics for hearing aids.5 The
hearing levels of those accepting and refusing aids are
discussed elsewhere.6
The use of successive postings of questionnaires

shows the diminishing returns of such an approach.
Sixty five per cent of those with a hearing disability
were detected with the first posting, or 78% of those
prepared to accept hearing aids. Similarly, 96% of
those accepting hearing aids were detected by two
postings. Thus it seems reasonable to conduct no more
than two postings of questionnaires. In a previous
study we examined the value of intermediate indicators
as determinants of which of those subjects indicating
disability on a questionnaire will ultimately be offered
and accept a hearing aid. We found that the result of
the forced whisper test at 0-7 m was one of the best
predictors. Therefore, an effective approach to the
early detection of hearing disability and those prepared
to accept hearing aids might be for general practitioners
to send a simple one page questionnaire to people of
retirement age and conduct a forced whisper test on
patients indicating a hearing disability. Either one or
two postings could be used according to the pick up
rate considered to be worth targeting.

We thank the staff of Glyncorrwg and Blaengwvnfi health
centres, particularly Julian and Mary Tudor Hart, Cath
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Autonomic neuropathy after
treatment with cisplatin,
vinblastine, and bleomycin for
germ cell cancer

Steen Werner Hansen

Diseases and poisons that affect the peripheral nervous
system can cause dysfunction of the autonomic
nerves.' Cytotoxic treatment with cisplatin or vinca
alkaloids, or both, can have this complication.' Most
patients with germ cell cancer treated with cisplatin
and vinca alkaloids are cured, and thus knowledge of
the prevalence and degree of autonomic neuropathy in
these patients is important. I performed a study to
investigate this.

Patients, methods, and results
All patients referred to this institute with metastatic

germ cell cancer between March 1979 and December
1983 were treated with six courses of cisplatin, vin-
blastine, and bleomycin. Patients in whom a lasting
complete remission occurred and who did not have
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Results of tests of functioning of parasympathetic nervZes in 28 patients who had received cisplatin,
vinbiastine, and bleomvcin for germ cell cancer. Tests measured response of heart rate to standing (measured
as ratio o] heart rate 30 safter standing to that 15 s after standing) alusalva's manoeuvre (measured as ratio
of maximum heart rate to heart rate at rest), and deep breathing (measured as increase in heart rate).

Hatched areas indit ate borderline abnormal values, stippled areas indicate abnormal values.
K.. Patients with impotecce

evidence of disease causing neuropathy were asked to
participate in an examination of the functioning of
their autonomic nerves. Informed consent was
obtained from all patients. The heart rate response to
Valsalva's manoeuvre, standing up, and deep breathing
was used to evaluate function of the parasympathetic
nerves,2 and function of the sympathetic nerves was
assessed by measuring the postural changes in blood
pressure. The results were analysed by using values
recommended by Ewing and Clarke.2

Thirty four patients were eligible for the study, of
whom six declined to participate. The 28 patients
studied had a median age of 35 (range 19-55) years and
had been followed up for a median of 83 (range 60-116)
months. The only complaint related to autonomic
dysfunction was impotence, which was found in three
patients. Retroperitoneal lymph nodes were not dis-
sected in any patient.
The figure shows the results of the three tests of

functioning of the parasympathetic nerves. Minimal
damage (one abnormal result) was found in eight
patients; two of these patients, one of whom was
impotent, yielded a borderline abnormal result in one
of the two other tests. Two patients had two abnormal
results, indicating definitive damage to the para-
sympathetic nerves, and one of these patients was also
impotent. Eighteen patients showed no sign of dys-
function of the parasympathetic nerves, but in two of
these the result of one test was borderline abnormal.
Postural hypotension was not seen in any patient,
although a borderline abnormal decrease in systolic
pressure occurred in eight patients.

Comment
Most patients treated with cisplatin, vinblastine,

and bleomycin have a peripheral sensory neuropathy of
the "dying back" type affecting both large and small
fibres.' Conditions affecting small fibres are most likely
to cause autonomic dysfunction,' and it is therefore not
surprising that we observed dysfunction of the para-
sympathetic nerves in 10 patients. Peripheral sensory
neuropathy may also explain the impotence in two of
the three patients who were affected. This is impor-
tant, as most doctors believe that impotence is a
psychological effect of the diagnosis and treatment of
testicular cancer. Furthermore, the autonomic dys-
function may become disabling when these patients are
aging as it is thought to play an important part in
dysfunction of the bladder, postural hypotension, and
thermoregulatory insufficiency in the elderly.
None of the patients we studied had postural

hypotension, and this accords with the observation
that postural hypotension is uncommon in "dying
back" neuropathies that affect the large fibres of the
long nerves.' Cardiorespiratory arrests have occurred
in patients with diabetes mellitus and autonomic
dysfunction, often during or immediately after
anaesthesia.4 Sudden deaths that occur in patients
treated with cisplatin, vinblastine, and bleomycin are
believed to be caused by vascular toxicity' but may in
fact be caused by autonomic dysfunction.
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