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SQME INDIVIDUAL FACTORS INFLUENCING AUDIOMETRIC FERFORMANCE
by
3.D.G+ Stephens

Meagures of individual audiometric thresholds may be influenced
by the perscnalities of both tester, teatee, and by the interaction
between these two. These personality factors will attain varylng
importance according to the mathod of testing and the subjeot popula-l
tion involved.

The bias introduced by the teater 1s largely due to Judgemental
factors involved in his selection of & criterion for- threahold desig-
nation., A number of studies have been made on the influence of the
tester on the audltory thresheld measuras, but the results have been
somewhat veriable due;, presumably; to-the sampls conaidered, and
perhaps the partioular technique used for threshold detemination.
The proclae infiuence of the tester may cnly be effectively assessed
by a careful repatitive experiment of: the nature of that desaribed by
Delany (1970). It should entsil a range of audicmetrlcians making
repeated threshold measures on a group of experdenced subjeots.
Observer effecta have been found in & wide range of paychologiocal
experiments and-have been-disgussed recentiy by Rosenthal (1969).

The problem of the perscnality of the audiometricisn ma.y be
eliminated in Bék&sy sudiometry, provided that standard written
instructicns are issued to each subject, so eliminating differential
encouragemant from the testers, Per:son.a.l variability in assessment
of the resulta may be elmply eliminated by the result cards baing

.raad by at least two independent cbservers, with a further check in -
tthe case of disorepant results. - .

5 With the development in Tecent years of the a.vera.gad evaked
- irespunae tectmique (A.E.R.) which méasures the average change in the
] lectrical activity of the brain evcked ‘by repeated muditory stimuli,
S it might have been hoped that the individual factors involved in
auditory measures would be eliminated, Unfortunately, although this
is an objective measure in that it requires no direct cocperation
from the subject, it 1s not entirely free from Wriability. Inter- .
pretation of the records is often difficult and dependent very much
‘on the judgement of the ‘experimenter. Even tester bias is not
:eliminated in that an enthusiastic expérimenter may encourage a high
level of arousal in the subject, and Wilkinson gt al {1966) have
shown that the aize of the Py~ M) complex may be affeoted by the level,
" of arousal of the subject. This complex is the main constituent of
the waveform cbtained in the averaged resulta, mid may be measured to
provida an indication of the respmnse.

! The audiometric threshold results cbtained are more obvicusly
h.n.fluenced by the perscnality of the subject than that of the sudio-
etrician. Russian studiea, discussed by Gray (1964), have
tained that individuals with & "weak" nervous gystem have more



sensitive auditory thresholds than those with "atrong" nervous
Bystems. This has elso been postulated by Eysenck ?1 967) who main- -
tained that introverts should have a more senzitive threshold than
extraverts, aivancing a limited study by S.L. Smith (1968) in suppart
of this. Subsequent studies, using forced cheice techniques with
38 naval ratings at Cambridge (Stephens 1969), using both menusl end
Bak&sy avdiometry on 70 suburban housewives in Teddington, and a
study by Bryan gt al in Salford on 178 members of the University
ataff have all failed to elicit any significant relstionship between
introversion and the threshold of hearing-in normal hearing subjects.
Tt thus seems unlikely that there is any important direct effect of
intraversion on the absolute auditory threshold, although leerning
factors in repeated threshold measursas in which introverts show a
greater learning effect than extraverts will mdoubtedly influence
the results of repeated auditory testing., Fig 1 shows the results
of the learning effect found in a small study by the author on
BélSsy thresholds.. .
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Fig.1 Learning effect in Békésy eudicmetry

The study by Stephens (1969), using signal detection techmigues,
geparated the components of threshold variance into. detection and :
judgemental factors. In 38 subjects it was found that neurcticism-
influenced the intertest judgemental variance, and that.extraversion
affected the detection variance. (In e further experiment on the
varlability of pure-tone thresholds in a background of 60 dB white
noise, which is esasentially a detection task, the mean variance for
eight frequencies from 250 to 4000 Hz was significantly smaller .in a-
group of introverts than in a comparable group of extraverts). Thus’
the neurotio extraverts exhibited the greatest overall varlance and
the stable introverts, the least. This study suggested that any
improvement in suditory threshold reliability by the use of detection
techniquea would be confined to neurotic subjeots.

In Békésy audiometry, the subject controls both the attenuatian:
and amplification of the stimulus sc¢ that his parsomality might be
expected to have a greater influence on the results than in manual
audiometry in which he meral§ makes a simple yes-no decialon.’

Shepherd and Goldstein (1968) have indeed shown the threshold excwr-
sion obtained with continveous Pék6ay stimull to be related to the




anxiety, depression and defensiveness soores of the subject as
assessed by the Minnssota multiphasic personality inventory (M.M.P.I.)
This may be at least partially related to the reaction  time of the
subject, and both Reason {1968) and Russian workers have shown the
euditory reaction time to be influenced bty personality. In an
mpublished study of the Békésy excursion in 13 experienced subjects
under various conditions, analysis shows that eny particular subject
has & characteristic excursion size rega.rﬂless- of frequency and the
presence or absencs of background noise.

While there remain a few people who would queation this ; the
general climate of opinion now favours the use of BEkéay audlometry
in large 3scale studies. It is thus most important to consider any
differences which may ocewr between the thresholds cbtained by
manual techniquea, and those obtained using Bekdsy sudiometry.

Burns and Hincheliffe (1957), and many subsequent studies, Have
considered the differences found in relatively sophisticated
subjeots, but little consideration haa been given te naive unsophls-
ticates whe constitute the majority of subjeots in eny BUCVEYe. In
recent unpublished work at NPL, Whittle has obtained such measures
on a large group of naive suburban housewives, and the results show
a significant difference between the findings cbtained for neurctic
extraverts and those for the other perasonality groups¢ In these
hysteries, the threshold as meéasured by Bekésy audlometry was
relatively more sensitive than that measired by manusl audiometry as
compared with the results for the other groups. This difference
disappeared on repeated testing and so serves to amphasise the
importance of multiple Békésy determinations in order to obtain
reliable results in such subjeots. Thls difference betwesn -
hysterics and dysthymics has alsc been found by Ingham (1963) 4n
cross-magking studies in female subjecta, Curiously he was umeble
to find the effect in mala su‘b:]ecta. ) )

Otherguditory measures such as loudness estimates, auditory
after-effects and discomfort thresholds have besen shown to be
influenced by personality factors, but as they do not emter into.
normal or projectural survey proced.ure, they will not be consldered -
further at this point.

It ‘might be expeotad that personality would influence the
results chtained in evoked response studies particularly through its
" jnfluence on the level of arocusal of the subject. No systematic
* study has been made in this £leld, but subjective reports suggest . -
that neurotics may, paradoxically, give the most conslstent responses.

. Certain of the results described above mey assume a greater
algnificance when one comsiders patients with pathological auddtory -
mechaniams. One of the few perscnality studies on such subjeots,
that of Hincholiffe (1965), has shown that both otosclerotica and
patienta suffering from Menidre's disease are gignificantly more
neurdtic than normal subjeocts. Thus the degres of modification
and sophistication of any experimental approach to be edopted must
depend, partially at least, upon the nature of the population under
consideraticn, . ‘ .




References’

1.

BURNS, W. and HINCHCLIFFE, k. (1957) Comparison of auditory
threahnld as measured by individual pure tone and by
Pekésy audiometry. J. hoousts Soc. Amer. 2%
(127%-1277)s

.DELANY.,, M.E. (19?’0) On the sta.‘bilzty of auditory threaholds.

FPL Aeroc Rep. AC43.

EYSENCE, H.J. (1967) . The biological baasis of persona.l:l.ty
Springfield, mino:.s, Charles C. Thomas.

GHAY, J.h. (1964) Pavlov's typology, Oxford., Pergamon.

HINCHCLIFFE, R. (1965) ' A psychophysiologlcal investigation
. into vertige. Unpublished thesia, Thiversity of
London. . e

INGHAM, J.G. (1963) = Cross-masking in neurotic patients.
Brit. J. Soc. Clin. Paycholi 2 {16-99).

REASON, J.T. (1968) Individual d4fferences in audi tory

reacticn time and loudness sstimation. Percept.
) Hotor Sikills, 26 (1089 - 1050). )

ROSENTHAL, ‘R. {1969) Task variations in studies of
eXperimenter axpectancy effects. ‘Porcept. Motor
Skills, 29 (9-10).

SHEPHERD, D. C. apd GOLDSTEIN, R. (1968) Intrasub jeot
variability in emplitude of Bekasy ‘tracings and its

relation to measures of personallty. J. Speegh Hear.
Res. 11, (523 - 535)

i SMPTH, S.L. (1968) Ioctraversion and sensory threshold.

Psychophysiolegy B {293 - 299).
SI!EPEENS S.D.G. (1969) Anditory threshold variance, signal .
: datactlon theory, end personality. Internat. Audiol,
8 (131 - 137).

' WILKINSON, R.T., MORLOCK, H.C, and WILLIAMS, H.L. (1966)

Evoked cortical response during vigila.noe.
Psychun. Sci. 5: (221 - 222)




