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Introduction

This paper describes the rationale, content and field testing

of a Scale, which is a questionnaire. for measuring hearing loss

among people suffering occupational chronic acoustic trauma. The

new Scale (Noble, 1969) has been created because existing methods

do not provide the complete picture of hearing loss as we see it.

The first aspect of hearing loss is reduction in the ability

to perceive speech. There may be two modes of speech heariné,

participatory and non-participatory. One is conversation. where the

listener can influence the speaker's behaviour by altering his own.

The other is, for example, where the'listené'r is in an audience

and cannot innuendo the behaviour of the speaker.

The second aspect of hearing loss is reduction of the

functions of detection and location of‘sound. These functions are.

specifically auditory, unlike most speech perception. which combines .

an auditory with a- visual task. Inlacetian twin abilities

of distance and direction perception a: which the latter is

probably the more important.

The third aspect of hearing loss, particularly in people with

cochlear lesions like chronic acoustic trauma, is additional

ivsi‘unction - in contrast to reduced ability. One dysfunction is

tinnitus and another is recruihnsnt (perhaps giving rise 1;

distortion of sound). V'
  

 

The flags Measurement Scale

It is clear that a multilateral approach is needed'for the

assessment of hearing loss as thus defined. Existing methods of

hearing meastmemsut canhe used tomeasure individual aspects of

  
    
   

  



   

hearing loss but there is no unified method Ihich covers the Ihole

picture.

A questionnaire is the obvious desiga for a mutilateral method

of hearing.le assessment. his is not a novel idea: Silveman,

Mules, Walsh and Davis (1945) and my. Fairbanks and Glorig

(1964) devised questionnaires for measuring hearing loss. Both

studies used subjects with predmnimmtly conductive lesions and we

are doubtful Ihether either instrument can he applied to people

with sensed-neural detects. Blumsni'eld, Barman and milder

(1969) applied the questionnaire of High-Fairbanks and Gloria to

people with preshyaousis. I'meir results showthat the latter's

questionnaire is an uncertain measure in such a population.

Furthermore, neither of the previous questionnaires covers hearing

loss as it has Been described above. It was necessary, therefore,

to devise a new instrument whose content reflected our concept of

hearing loss and which was valid for those with chronic acoustic

trauma. '

'file final form of the present questimmaixe. entitled the

Hearing Measurement Scale, comprises 42 scoring items plus several

ancillary_ questions cast into seven sectionsL‘ one section is on

speech heariné. both participatory and non-participatory. covering

face—to-i‘soe and group conversation, conversation at work,

listening in an audience, listming to television, radio and film.

A second section is on the detection of non-speech sounds, such as

doinestic noises (the tap running, the clock ticking)- A third

section -.i's on the perception of direction 'and distance of speech '

and nan-speech sounds. A fourth eeetion is undistortion of speech

and o. mm: on tinnitus and its effects. ' '

There are a further two seotions in the Hearing Monument

Scale! one on the emotional response to hearing loss. the other

on personal opinion of the subject about his hearing. mess two

were included. along with certainitems in the tinnitus section

to measure hearing handicap; a function define as the response

of the sufferer to hearing loss. I I " '

The scoring of responses varies tram item to itm' scoordins

to the importance of each item for- the messmement of hearing loss.

Judgements about relative importance Iere made by a you: of live

experts. first independently and then in conference. The Scale is

desiped to: interview rather than paper-and-penoil use andthe

to].le mm mum-ace the tom (1‘ enquiry!



 

"no you ever have any diii‘ieolty hen-ins in the conversation

ohm: you're with a: other person Ines you're at home?“

Scoring on this item is five-point ranging ken "never" to "always".

Besponsc categories are not read-oat to the subject. His response

can be olariIied by srelies-up question. such set

"When you an (sometimes) do you mean hall the time. most at

the time, or rarely?" ' '

At other times the questioning is more direct:

"Do you ever turn your head the Irons way when someone

calls out to you?"

"Do you ever give the wrong easier to someone because you've

misheud them?“

For the moetpart, however. the questions invite the subject to

project into a series of standard. everyday events and circum-

stances and judge his capability in each.

Results any the Scale

A reliability estimate of the Scale was made from a repeated

application agter six months in a you}: of 27 {moms aged

45 - 65 lith betnen 15 and 40 years experience in the industry.

hie correlation coefficient between the M series of total Scale

scores was .928 (Spearman) as against, a correlation of .646

(Speamsn) obtained from pure tone testing at 1 - 6 m in the

same group after the some time interval. No simi-Iicamt change

was observed in mean scale'score or pure tone acuity between

applications.

The reliability sample résalts provided evidence of the

Scale"s validity as a measure of hearing loss. me sample Ias‘oade

up ot.13 moulders, B Finders and Giohiypers. ’nnese subsumples

were od‘ similar ages and had had similar years of: employment in

their various jobs. It was i'md that the manuals some in

each suhsanple were in. accord with the mean noise mission levels

(achinson, 1968) derived from sound level moments and exposure

durations. me distribution of some as significant belo- the

-01 level of probability.

From the responses or the reliability sample and of a further

sample or 46 foandrynen. the nature of hearing loss due to chronic

acoustic trauma can be described. his principal finding is that



the tem 'hearing loss', with its connotation of reduced abilityto

receive sound, is inapplicable to those with somatic trauma. This

condition is characterised by disorderof hearing, not loss of
hearing. For the most part the sounds of the everyday world can be

heard, the problem is lack of ability to organise these sensations.

In participatory speech hearing thepresence of background

sound, while an important feature, seems to have less effect than

the size of the group engaged in the conversation. Lip-reading

ability is a fairly common feature amongst these people, necessi-

tated mainly by the working environment. It is probably that in
conversation with one person, lip-reading is used to a considerable

extent - particularly in noise. Lip-reading will be less effective

when in a group because not every speaker will be in full view.

With favourable acoustics and where visual cues are present (as in

certain non-participatory speech situations like television viewing)
little or no difficulty is experienced.

Disorganieation is exemplified again in the often gross

inability to locate the direction of sound. Were this accompanied
by less of ability to detect signals, a greater awareness of impair-

ment would beapparent. As was stated, however, such lossis not
much in evidence. Another factor of importance is that the growing
disorder is experienced by the working group and not by isolated
individuals. Each man cmpensates increasingly for his fellows
both in and out ofwork, andvso knowledge of any handicapis held in
abeyance. ‘

The method of assessing the deg-es of hearing loss or hearing
disorder as it would more properlybe termed, is described in detail
by Noble (1969). The procedure is to compare the responses of
occupational maps with those of a group of people recognized as '
being disabled, namely, out—patients at a hearing aid clinic. These
clinic patients have be selected on the basis of age and diagnosis
to match, as .well as possible, the industrial samples we have'
studied. Results so for show that of the'27 foundry-men refered to
earlier. 12 had Scale scores greater than the 10th percentile ni‘
clinic scores. of 12 weavers, three had some in excess of this
level. A study of a group of drop forgere is currently being-
conduoted and the results of this will be presented to the
symposium. .

The aim of our work using the Scale is, first, to relate
. environmental measurement to the incidence of hearing disorder and
secnndly, to enlarge on the clinical picture of chronic acoustic
trams-1th especial note of whatever features are peculiar to
different types of industrial pomxlstion.
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