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The aiwn of this thesia was to examine clinical aspects
@f hearing aid provisieon and e consider how these wmight
affect hearing aid services now and in the Ffuture, Tl

work is preseried v four pavis.

The aim of this part of the study was <o compara
individuals refaerred o an andiolaogy clinic
{eonplainers)  with hearing—impaired individuals in the
ponulation wher facl PERVE gought atvice {(riam-

complainers!.

There were 280 ocowplainers and 2 nov--comdRlainsrs.

Data weare collected on agviology, heariwg impairment,

Mearivig disability, lifestyle and handicap. The  two
Yroups ware Ccowmpared by analyses of varianne and

covariance, controliling for age, sex and sicie—gocorniownic
qroup Aalong with wvarious cowmbinabions of Faardng

impairment and disability.

Complaingrs had wmorve middise sar disease; thers was  nn

aothey difference in asfiological Ffactors. Complainers
had a highear incidence of asymmstrie hearing.

Complainers had wmore disability when iwpalrosent wWas

covtralled  faor, arici more handicap whey inpairvent  and




disability were controlled Tor, Thzre was na major
differance in lifestyle. It appears that complainers
have wmora disorders of central avditory function, wirtiioh
wmight liwit their potential faor benefit from hearing

aids.

The ain was o assess the acourzcy of olinical voilce
tasts and o raview their rele in present day audiology.
The efficary of masking of tragal rubbing and the Barany

olse DoX was acsesssd.

Measitrenment of the Ffree-field voice levels of fHfwo
cliniciang showed Lthat there was considerable inter— and

intra~clinician variability.

in & retrospective study  of 291 patients  and &
progpective study of 101 patients, clinical voiloe Last
thresholds were comvpared with et one  hthresholds.,
Good corvrelation was Found. Indiviciuales who could hear
a whispered vaice at arm’s length would e unlikely to
bene it from & heaving aid. Those unabls te bhear &
conrversatiomnal voive at six inches would reguire a BE 30
s@erigs  ald., Reymmet ric  hearing  loss  was  asually

ident Lified,

Rilateral tragal vubbing raised the clinical vaice tast




Y hresheld of rnormal subgects e & minismwwm  of a

canversational voilce at six inches. Barany boxes held
begide bobth ears wera no more effective. Barany boxass
held over both sars did nob wask a  loud vaeiloe. 7

RBavany fax bheld beside one ear raisaed the voice Sest

fhreshold in the oppoesite eav.

it was concluwded fthat voics testivg was a useful pard of
clinical examivnation, angd that tragal rdbbivg shsuld be

the method of masking used,.

The aiwm of this study was vo ddentify factors of
igperbance  in predicting patients’ preference for side

aof hearing aild wse.

The subjgects were S5 patievts with bilateral wilad or

maderate bhearing loss who ware presceribed & hearing aid

For the Firet tiwmea. Far moulds weve made foar  both
BA S, Bubgects were fitted monaurally with a RE 10
gsarigs aid in  a randomly seleched ear. Afser I

weaake, the aid was changsd to the other ear for 2
further 10 waeks. At the @nd of this period, subjects
were guestiormed about Their preference for side of use
and  thelir reasons For this preference. Seif-reported

Hours of wae were racovded alt thae end of sach 10 weeks,




J0  subJects reported a differsncoe in their kh2aring
ability with fthe aid in @ither oarv. 20 denied any
haearing difference but preferrved one ear for practical
VEAT VTG, 8 demnied any hearing diffevence and had  no
nraference for side of use. These three groups of
subjects could wmet be differentiated by age, RUPER-T gne

thresholds or speech discrimination GOoOTEH.

MLl subjgects  who reporied an alded hearing difference
arnd  who had asynwnetbtric hearing preferred $o0 wesse  STheir
aid in their poorer hegaring =av. Fany of those wilth
symmelric hearing alsao  reporéted a large heatring
di ffersnoe. Ne corvelation betwesan praference  and

audiomet ric threasholds was  found v those with a

pracit ical preference.

Bids werse usaed for & average of 7 hours a day. The re
was no differance in use between preferred  and roon-

praterrer 9Aavs.

It was concluded chat preference could net bhe reliably
pradicved, g0 bilateral sar wmoulds should be rouvtinely
prrovidec., IF only one mould is provided, it showld be

Fitted in tha poorey hearing «ar.

The aiwm of thig study was to investigate differences in

0
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beneTit achieved by the subjgects of the previaous  study

by using a hearing aid in either eanr.

AN andiavisual test, FADMAST, was done initially uraided

amg subseguently with their hearing aid at the end of

aach 10 weaelk period. A hearing questionmadlre wazs also
complated on  each occasion. Both FRADASBT and the

guestiomaire showed significant differences  bestween
aicded and uwalded conditions. Maither was a good

predictor of patients’ preference Tor side aof aaa.

FADRAST resulite suggeshted that subjects got more bevefid
when thelr better sar was aided. This conflict hetwsen
pabient preference  and measured benefit suggested  the
fapotivesis  that preference was bagsed on a desire To
minimise tisabilitby ivi the most dismadvantageous
listening conditions — when sounds come Frowm the gide of
the poarer hearing eav. It @& pilot study, 7 subjects
with asymmetric hearing did FRAF word lists with the

signal frow dJdifferent locations, unaided and with &

hearing aild in aither ear. The resulis supported this
hypothesis, showing that the greatest disability

ooourred with the better wmarv aided and the signal

prasentad towards the worse &ara

These resuits show that hearing i awlti-dimensional,
The resulits of tests of benefilt should b2 regarded with

aut i gv.




thnaided FRADAST vrasults were clasely related to purs—tons
thresholus iv T e hetter hearing far. This
relationship was ussd to monvevt-FﬁDﬁST henefit  sooves
to the equivalent aided pure-tone speech fregusonoy
averagqe, s presenting benefit in terms Ffamiliar bHo
all clinicians, This mathod dewonastrated that there is
a large vesidual hearivg defieii whern using & hearing
aid, and  suggested that individuals with wild Meavrivg
loss get relatively little quantitative bevnefit From

current MHE hearing aids.

This is 2 suwkary of conclusions.
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Current hearing aid research ls devoted mainly to
improving hearing ald design and to developing more
reliable tests of tearving aid bewefis. These a&re
important areas o research, but there are alsoc sore
hasic topics Ln aundiclogy which reguire investigaition.
The aim of Lthis thesis is to look at sewme of  bhess
clinical aspeets of hearing aild provision whiich have
tended to bhe overiooked while ressarvch has  coacent rated

o Lfechnological advarces.

It 1a intevesting to leook at the problews of the hearivg
ivpaired and to gonsider why same individuals seek
advice abouwt +their dimpaivment and others oo not.
Chapter & compares a group of patients referved toe  an
audiology clinic with a group of bPearivg inpadred
individuals in  the population whe have never soughi
acvice abont their hearing. I hearing aid services are
o e exparnded, we re=d to kKnow morve abont the potential
patients of the FTubure. It camo® be assumed dthat a
lavrger bt etherwise identical service will meat

recl revent s,

Clinical voice testing has bheen condesvied as ivacourate,
vyt most olinicians still usae it. Is it a waste af
1w, or dees it have a role in modern avdiolagy? In
chapter 35, the acoyracy of eolinical voice testing is
investigated, and dts role in assessing hearing is

discussad. It da diwmpovtant in clivical veice btesting,




ag At all audiometry, ¥n mask the non-test esar, vet
there are no recognised rales to help the oclinician in
his choice of wmasking. The choice of appropriate

maskhing is discussed, and its efficacy is aszessed.

Thee vast wmajority of NHS patients are fitted with &
monaural hearing aid. This is unlikely fto change in
Hhe  vear fatwre because two thirds of new hearing aid
WEE IS whe are theoretically suwitable for bivnacral
avnplification will refuse & secowd Ald. Monaceal
Fitting has been the rule in the pasts IF is sarprising
that there has baen no repoirted study ef  the optimum
sice of hearing aid provision — one would have axpected
this guestion to have bkeen one of the firet ©to  Dba
invveastigated. In medicine, scientific investigation i
aften omitted becawse there is general agreasvent among
elinicians about  the besi policy. But there is 10
genaral agreament about whether a hearing a2id should be
fitted in the bstier gar or the worse ear, in the right
ear ar the left sav. The sivnplest way of investigating
this guestion is to a&sk the patient. This is also the
mast  releavant way of answering the guestion because the
aim of hearving aid provision shoonld be Yo achisve the
greatest possible patient satisfaction. In chapntaer 4.
patients’ preferencea for side of aid use iz reporbed,
witihh their veasons For thelir preference. Methods of

predicsting this prefevence are discoussael.




The altarnative way ta declide which mar should be added
is  ho try to wmeasure bthe bewnefit achieved in eackh ear.
In chapter S, bhenefit is assessed by an aundiovisual test
andgd by guestiomiai re, and the resulits are compared with

patients’ preference.
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INTRODUCT ION

It iw estimated that 19% of the adult British population
have & heaving loss of greater than 28 dB (wean of 0,3,
i, 2 and 4 kMz) in their better heaving ear  (Brownirg
and Davis, 1983 . Haggard @t al. {i981) sstimates that
ortly hal% these individuals bhave sought sedical  advioe.
Thess will be referved to as conplainers, while bthose
who have never saught professional advice will ba terved
non-conplainers. Only 4% of the population have had &
mearing  aid at arny tiwe in their lives, and even Tewer
use a hearing  aid. Iv i wssential to bkrow the
prevalence of hearing impalrvvent to plan audiological
sevrvices Tor The Ffutuwre. However, iv addition to the
prevalense, we mneed ko know worse about the mature of the
Mearing impalroent and the resultant disability in order

to decide the fype pf services regul red.

Bafore proceding, it iz necessary bto define the terms
impalrment, disability and bandicap as they relate o
hearing. The follawing definitions arve cowmpatible with
World Healih Organisation recomnendations (1280):
Impairnant s & reduction in physiological fFanotion,
sitch as sensltivity, Freguency rescolution and oentval
DY OCess ing.

DRimakhility di% & rcedused ability to wse haaring in
everyday tasks, such as understanding speech

Mandicap is the disadvantage imposaed on an individual in

iy




hiw soclal swrroundings by lwpaivment or disability  for

witich I T= cannot coMpansate physically anr

peyehological Ly.

Demographic and awdiovetric data are readily availables
aboul  individuals referrved ta awdiology olinics  (€.0Q.
Burr et al., 12978, Broohs, 1979, However, much less
is  nown about the hearing-impaired individuals in  the
noonunity  who do noet seek  professional advice. T4
carmot be assumed that their despairment, disability and
handicap are similar to those of patients referred  for

rehaki litat iaen.

Oniy  one study has been {dentified which attewpts Lo
chavacterise individaals wha have not  sought  advios
Huawphrey et al., 1981, This study looked at all $ne
patievits over 70 years of age who were rvegistered with a
peneral practics. Only pure-tone &ir conduction
audiometry was done  bhecadse this was a dowiciliary

T

whndy. hose subjects wha had sought advice wers  mores
severely  impaived and were more likaly to have notiocsd
Bheir  hmaring  loss  hafore reachinvg  rebivevent  age.
Thay Almo repovbed more dismabhility, Bbut Lhair

audiomet riec hearing loss wss wolb controlled Fovr in dhis

analysil s,

Wiy do some individualsz covplain of & hearing disability

while others with an apparvently similar degres of

L&




impaivaent do nob? The aim of this study was Ta answer
this guestion by comparing a group of  hearing—impal red
individuals wiio had never soughi  professional advios
with a grogp of patievts referred o an awdiclogy

clinlcs




METHIOD

There ware tTwo groups of subjects: cowmplainers and non-

complainers,

Complainers were 290 covnsecutive adult refervrrals o the
Audinlogy Climip in Glasgow Roeyal Infirvmary. Thed v
present ing symptoms  were  bearving disability (92%),

fivmitus {(19%) and otoarvhosa (7%).

Nom~complainers were 2 individuals wha had & 8peech
Fregueney Qverage (8FA) pure-tone beaving loss {(wean  of
0.5, 1, ¥ amd 4 kHz) of wmore than 20 dB HL in ove or
Moth ears and whe denied ever having songht wedical
advive aboulf bheir ears and bad never used & hearing
aid. These iadividuals weve identified from bthe
Glasgow =sample of the MRC Mational 8tuwdy of Hearing
whose subjects were a shratified poputlation sample From

the vobters’ rall.

Data were colleckted under the Tollowing headingas

Thim comprised age, sex and Socio—Econamic GBroup {(8SEG)

(Registrar General’s Classification of Oooupations).




Subjects were guestiormed about exposure o gccupational
and sccial noise, gurnfire and explosions, and abouk any
family history of hearing diffliculties. The pressnce
of  any other physical or vental disability wazn notad.

fn okplogical axanination was macds.

mant

Fure~-tone audiometry wase done (appendix 2) as a wmeasura

af impairoent.

Meassured disabhility

Speech  auwdiometry was dong (appendix 2 as a m@asuce of

disability.

Reported disability

Bubjective disabhility was assessed in twn WAYS.
Subjects were asked o give their own estimete of their
hiearing in each war as a percentage of normal. They
complated a hearing guestiomalire (appevdix 3,  fhe

fFirat 14 puestionsg of which relate o disabiliby.




Reported handican
Buestionzs 195 to 17 of the hearing questiernalire snauilre
abount  handican. Im addition, subjpcts completed a

auestiomiaire about their lifestyle (apperncix 5,

Data was analysed on a PEP-11 wmini~computer waing Lthe
Statigtical Hackage for Tl Bercial Scisneces (NMye and
Hull, 1980) . A analysisa of variance was carried out on
all  ordered data: this permitied ap te five covariabes
to be controlled for. A crosstabulation analysis was
carried aut ov noneordered data. It was not feasible
to control  for wore than one factor in  this snalysis
becauss the subjgects would have beew civided into  too
many  groups  which would have beew too swall (o alloaw
covelusions Lo be drawnm. In addition, ovosstabulation
analyses of sone ordered data are presented purely as
illustration; oconclusions &re ot drawn From these

analysas.

The pure-btone andiometvric variables aged in analysis
were the beltter ear and worse @ar avervrages {(BEA and WEA)D
which represent the asan pure-tone {threshold at 0.9, 1,
e and 4 kHaz. ffli amalyses waerg vepeated substituting
the mean threshold at 0.8, 1 and 2 KHz: a8 each wmethod

gave similar results, only the Former will be repoviad.




RESLH T8 AMND _ _ANTERPRETGT ION

For +tthe puarpose of tha oross-—tabulation analysis,
subjects were divided inte Tour groups by thae pure-~tone
threstold in their bettar or Their worse hearving ear

(table . 1).

o mira siae e e
T e

i Pure-tone bthreeshelg (dBR ML)

e ot e e i e — [ rm e e A B xrom ket At B B TS BHOD tb e A A LA WALS S P e TS i SARY 50 s 3]l o P PP BRE8 |

itotal | RFE | 2839 | 4054 | PR T

S g s s e e ol R R | o=z o | smmemsen } mame srpmonemsman gy [ cocmessassemen |
H i | ! i i t
tBetter eave 0 1 200 | av | (=I5 iz | &8 |
i { i ] ! i |
] NCO BRI G T -t B 3 5001
I J | i | i i
i -—— i o H - t i = |
1 } | | | | i
tWorase eavs: T 1 290 | 17 | 29 Yo' 167 |
i ] | | i | |
1 MNCoE BRd o 1 &t 76! 1o
i | | } | i ]
S0 U3 20098 R 20 20N IR IS ST PAT T (B = b~ = ) [ f e AR T mpENsRTasR I neEs
Table 2.l Digtribution of mnean purg-tone thresholos
(0., i, 2 arcd & kHz.}  For complainers (o

and non-conplainers (MO .

278 of fhe Z90 ron-complainers had a wild hearing  loss

in their bebtter bearing ear. Only 14 haod & loss  of
nore bThavw 40 JdB in their better aarv. While it would bs

interesting to look at larger mumbers of smove severely
impaived ron-complainerg, ik ode difficullt te idenbiry

sueh individuals, The Ffindings of this study therefore

.-
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relate wainly to individuale with & better ear hearing
inmss of less $han 40 dBE, though tThose with aore severe

losses were included 1n the analysis.

The mean age of the cowplainers wag 64 years (range
18- ared of the non-complainers was 53 {(range 19-787.
filmalysis aof varianee of age orbrolling for the BRBER

showaed that the complaingrs were 6.3 years older than

the nove-complainsres (p  0.001). When wmeasuyred and
raporded disability and reporhed havid i cap W re

pomErallaed  for, complaingrs were s6Hill significantly

plder.

474  of cowplainers were male and 53%  Temale; the
corvespending  figures for nonm-complainers were S34% and
S6%, Table 2.2 shows the social class distributiow in
sami  greup. Crosstabulation with BEA and WEAQ showed
no  significant differernce in sex and sacio-zconomic
G oupR between complaingrs avic NOY-EoMp L akng re

(p » .03,

i
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Table &2 Socio—econamic group {(8ER) of cowmplaivgrs

{C) and vion~complainers (ND).

Similar wunbers in each group knew someone wiin  had &
hearing aid (&8%  of ecowplaivnevrs and IS5A of T
complainers), and fthe proportion of these acuaintances
who were satisfied with their aid was also similar.
frdor knowledge of  hearing  ailds does  not  seawm o

influence referral.

Betigloninal faciors
17% of complainers and 18%4 of non—ecomplainers reported
significant cccupalbional »moise exposure, equivalent 4o
this damage-risk eriteria for British iwndustry of 90 dR
(A3 over a working lifeltime. Similarly, there was o
diffaravce between grodups v exposure to gunfirve or

social Molsg.

28% of cowmplainegrs and 394 of non-cowmplaivners raparted a

Family kistory of heaving difficulties. The difference
was ot statistically significant (p > ©0.05). ThHe re

wasn wne  difference in $thHe incidernce of preavious head

inmauries oy axpasure to ototodic drugs.

o
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Crosstabulation analysis of the oloscopic presence of
past oy present chronic otitis media and the EER showed

that there was a siwilarv incidence of abrnormalifies in

#

the belber hkheaving sar of each group but there was
areater incidence in the worse hearing far (p { C.0H).
Tabhle 2.3 illustrates the incidenocs of otoscopio

.

abnormalities in individuals whose BER was bhetwesen 25

and 39 di W

EEELEF IR b sy SRS (i s e il et g s o iy

i i) I Better ear(%) iHorse sar(¥)i
019 2em s mpt s ot i e B pnsman ey | st paznrernnae o | ooe oo s o e NI ST LS |
IGowmplainers ! GO | 25 i GG |
j e e | - I e | s s |
INon~complainersl J0 | 17 { 1% i
AN PUISITD IS I%e Sev I IR DI I 1000 IER RN SO SUN I PN A e e 1o prtegetd—] -+ == fatitntrcrpdatambiiuntims pageead ]
Table 2.5 Incidernce of otoscopio abvormalitiss in

zubjects with a BEA betwzen 28 and 39 d2 Hi..

20% of complainers and 10% of non-cowmplainers had other
dimahilities; these fFigures were not signiticantly
different when age, sax and SEG were controlled. The
most  commonly reported disabilities were respirabtory,

cardiagvasewlar and nwusoulo-sheletal.

When +the pure-teone thresheold in the better hearing ear
was controlled Tor along with age, sex and BEL, the WES
was & JdR worse in conplainevs tham in non-complaingys

(p € Q.00L). Thus conplainaeves have more asysmetric




fearing.

Thare was mo significant differvence in the aiv-borne gap
in the better hearing eav when the BER, age, sex and SEG
were eontrolled feor, rnor in the worse hearing ear
povtrolling for age, sex, HEG, and either the BEA aor fhe

WEA.

Complainers had poorer Half Peak Level Elevations (HELED
iv hoth ears than non—complainers (table 2.4).

Im 82% of nov-complainers, the HRPLE was within 18,5 dB
of the average of e best tTwe pare-tonge thresholcos
haetween 200 &g 4000 Ha, Thig is wvwov stetistically
i fferent from the figure for fthe population progsction
af  &&8% (MRC dMational Htudy of Hearing, ungpubl dahed
gatal. Onily &3% of complainers had such a relationship
hetween HPLE  and pure—tone thresholds (Figure 210).
The difference is due ta the 2% of complaingrs whoss
HPLE was at  least 12.5 dB worse than Their best  two

average threshold.
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Takle 2.4. Aralyzis of variance of the HRLE in the

batter and worse hearing ears of complainers and non-
CONMDIARINBYrS.
Notea? Cthe difference ig the uexplained diffevence afber

the other factars listed have been controlled Fforg

covplainers are always morse than non-complainers.
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Figure 2.1. Relationship between HPLE and the best btwo
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Complainers had poovrer spesch digcorimination scores
{DDS) than wov-camplainers when pure-tone  bthresholds
were controlled Tor, buk when Lhe HRLE was controlled
fov, there was no difference in 0D between  groups

{(table 2.0 .
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Tabhle Z.35. fralysis of variance of ORE in the bettenr
anc Worse hearing =arg of covplainers and PG
tamplainers., Hee notvae Lo table 2ed.
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At Tivst sight, it seews odd Lthat the HRPLE should be
gdifferent when the DS is contrelled for, vet the Q008 iz
Mot different when the HRLE is controlled for. T bz
reason appears to be that the gpeech ourve iz ghifted bo
the right ivn complainers, ag suggested by comparison of
the MHPLE with the bsst two averaae pure-tone thresholds

(Figure 2.1).

Coles et al. {1973 suggested that the relationship
hetween the ODRE and the Best—Twa Average {(BTA) pure-{one
thrasholds at 0.8, 1 and 2 kHz could help to
differentiate cochlear and rnaural disorders. They drew
a coriteriorn livne above which lay 0% of ears with
cochlear diserders and helow which lay P0% of eavs with
neural disorders (figure Z.2). 11% of vnorn-conplairnees
Fall bBelow this line, but 268% of cowmplainers fell below
the live, supporbting the suggestion that complainers
have poorer speech discorimination compared to pure-tone

thresholds.

Thess results show  that covmglainers  have graater
measured disability tThan moreconplainers with similar
impai rment . The Laolegs~Priede oriterion suggests that
this is due toe & greaber incidence of rnewral or  eertral

prebl e,
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Reported di
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Complainers had & poorer subjective spinmton of their
hearing  *han  nov-cowplainers with similay  pure-tone
thresholde. The subjects® own estimates did not simply
vaflecht their ability fto discrimivate spesch bheacadss
complainers repo i ed Wit) T2 disability t lhan nov—
complaingrs with similar speech discrimination scores.
FHMowever, Lthere was no differevce between groups when ©he
HPLE  was controlled Tfor (table Z.62. There was a
greater diffarence hetween cowplainers’ and FUYx2%
cowplainers estimates of ftheir hearving in their pobrer
hearing @ar than in thaiv better hearing sar. it was
noted earlier that complainars had more asymeatry bHhan
no-conplainers. This suggests that sany individuals
are consciocws of & much greater difference between their
heaving ability in each 2ar than awdiameirically btheve

appears o ba,

T
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The hearing guestiommaire was cowpleted taw 175
complainers and by 78 non-cowmplainers. The answers to
uummbions 1 oand I (can wvou haar a watob ticking in youe
right/Zleft ®ar?) &nd guestions 8 and 92 (can vou use the
telephomne with your right/left ar?! were ragrouped o
that they referred to the better (H.1 & .8 and thwe
worse (.2 & B.9) hgarving #2arvs instead of right and lef
BATH. Inalyses o variance ware them camried aut on
all gquestions using different combinations of movariates
{table Z2.7). The total scerse was paloulated hy giving
0 For the answer indicating ve disability, 1 fovr the
ert  answenr, and sg oM. Rifferences were iTaken as

significant i p ( 0.5,

A
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Table 2Z.7. Cort irmuaed.,

It ecan be seen Trom table 2.7 that the HRLE was wore
cletely related to repovted disability tharn the BEO or
fThe DDE were, a8 ®H0 Mmany answers werz not significantly
different when controllivg for HPLE, and soms of $those
that were only gust reached  significance. The same
finding was made in the avalysis of subgectsa® own

egtivates of their hearing. It should be neted that




the difficulty reported for speech in nolse was wmuch
graater in cowplainers vegardless of which povariates
were included (B 13),  +though the reported difficuliy

with spesch in guiet was often simllar (60140

Avbal ance and police sirens are very load. Ugsually
only  those with severe hearving leoss have difficulty in
tearing  bLthem. ThHis explainvs why the ammswprs to

guestion & werg siwilsr for 2ach group.

There wase mno difference in the answers to question 12
{earn you locate the speaker iv a group?) by conplainsrs
and  non-complainers when BEA, age, sex, SEG and bthe
avoant  of asymnetry belwesn ears was controlled fTor.
This shows the importance of binawnvral cuss in lacating

w5 Qutty

41 of the complainers and 33 of The norn-oomplainers  whoe
complelted the hearing guestiommaire had a BER helwpen 25
anct 3% dB Hi, Their answere to individual questions
are presented  in appendix 4 purely for  illustration.

Fignre 2.3 shows the total score for guestions I teo 14

For these subjeets.
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\

BEG bDetwesn 20 and 39 dbB Hl.

“r

LWy e




Lifestyls and reported
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Nown--conplainers weant o kingao MO Pe often T har
complaiviers, anci  the difference was gust stalistically
significant {p = 0.047, analysis of variance covmbtrolling
For BEA, age, sex, and BERG)., Thare was no othep
signlificant difference in lifestvie between the groups
(appendix H). I marticular, there was mo differsnce
ivn the proportion of subjects who lived alone (7% of

complainegrs and 19% of vnon—-complalneyrs).

Mnalyses of variance were dovg on the aaswers to

guestions 15 to 17 and the toval score, using the groupns

T covariates repovted in table 2.7. The diffevencs
betwasn complainers and non-conplainers was rdghly
gignificant ( p 1 0,001 in all CasBes) . Thus

conplainers reporbed wmore handicap when impailement and
disability were contraellied for. The tatal score Tor
guestions 1% to 17 was alzso analysed controlling For bthe
total score For guestions 1 %o 14 the difference was
highly significant (p { Q. 001). Dowmplainers reported
more  hangdicap even when self-reported disability was
cowirolled For.

The total soore for 3JIH  complainers  and 33 OV
complainers with a BEA bhetwesn 20 amgd 39 dB HL i3 ahown
in  figure 2.4. Thaeiyr answers to individual gquastions

are presented in appendix & for llustration.
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DISCUSSION
It is accepted that speech—in-—quist is an  imperfect
measurae of disabiliby. A speech—inngise test wouwld
Mave been oveferable, though nat ideal, by hhis  was

ot practicable at the time of conducting this study.

Sove wmight argue that speech audiometry iz more clesely
related o impairment, but, by definitiow, the inability
to understand spesch is a disability rather Gthan  an
il vaeret . In addition, the paor corrvglation between
gpasch indices avngd pure—tone thresholdse in this study
indicatyg that they are measuring different aspects of
heaving. The argusent dogs net alter the conclusions

af this study.

Complaimngrs  have more disability than  noepn-covplainers
with wsimilar iwpairvent and feel more handicappned  $Than
nen-complainers  with siwilar disabiliby. This is
probably the main factor which influences self-referral.
The poorer performance on speach auwdiamedcy suggestas
that ©this ivworeased digability is due o disorders of
central auwditory Ffunction. This has been assceiatied
with ageing (Jerger amd Haves, 1977), bhut the difference
was present in this study when age was conbrolled Tar.
It was wot dus to differing ineidence of sansorineural
angl  conductive loss in sachkh group ecause there was 1o

diffevence inv the aivr-bone gaps in each group.




It couwld e suggested +that the apparentliy greater
adigability was secondary o introversion or depression;
guestions 19 to 17 of the hearing gusetiormmaice cokld be
ragarded as  indicators of depression  rather L han
handicap. figainst  this arguvment is bthe objective

evidence of ivereased disability from speech awdiowmatry.

Further sasvidence of the real snature of tThe incrsased
disability wvan be found in the analyvsis of the hearving
guestiomalire (table 2.7): {the increase in disability
was vobt appavenit in every guestian, but was greatest in
the situations expected From canventinnal teaching -
speech  in noise ~ and less in osthers saih as speesh  in

guiet and 2asily keard evaeryday sourics.

The ginmilar lifestyle of each group despite & he
difference in handicap indicates that lifestyle is
gaoverned by social surroundings and habit: cowplaimers
gpend as much time watching tvelevision as non-
complainers, thouwah they probably do ot hear as such of
it. Aflternatively, it way be that in most activities
disability ocan be cowpensated fow to some exbtent while
this is not possible at bingo. It could aleo b that
the oguestions used weve not sufficiently sensitive te

detect differences.

The ather factor which appears to be diwportant is

asymmatric  hearing. Individuals with wild symsetric




h2aring  loss wmay be unaware of their impaiwmewﬁ-hmaauga
they have no yardstich with which toe cospare LTheir
nearing. Most clivicians will have seen individuals
who complain of anilateral hearing loss DUE have a
bilateral asywmebtric losge. Rasywmret vy provides the

patient with strog evidence of abrnormal Sty

Tha greater age of complainers smay be due o sampla
bias, in that previouws hearivg aid uservs  were  nob
excluded From this group. This does wnot alter Ghe
significance of the obther findings becasuse age is
controlled for in all analyses. This will make The
complainers more ivpaired as a group, but the findings
of +this study are based on differences that were still

apparent when the level of iwmpairment was controlled.

What carn we  leavrn Frowm  this  stady  about potential

requirenents for audiological sevrvicas? Most of these
norn—-complainers  had sensorivieursl  hearing  loss, w0
rehabilitation wmight incluade amplidication. It might

2 thought that these individuals would hear very well
with & khearing aid because they fteng o have bhelter
speach diserigsination than andiclogy clinle referrals.
O the other hand, they are unlikely to be mobivated to
e & hearing aid, Nlza, benefit From 2 hearing KRid
cart bhe regarded as reduction in disability:; &s non-
eomplainers have less disahility, their petential Tor

penafit is swmaller.




I+ dis likely that many of thesse non—-complainers will
beceowe complainers in the Ffuture, assuming that ©Ltheir
digability increases. Early fitting of hearing aids
shonld perhaps be considered, though theare 1is no
pvidence bthat this will altesy the eventval degres of

ismability.

Currernt NHE hearing aids wmers designed for patients with
moderate hearing less, and are stated to be wmediuam
gain, wide freguency aids (DHBS, 1977:. In fact, they
provide wvwegligible gain above & kM2 (see apperdixk  8).
Usually the fFirst disabilivy nobiced by +the mildly
impaived A5 A nolisy surroundings. Amplification of
Inw $requency mnoise (below Z RKHz) causes upward  spread
of masking on higher Frequency elenents of speechy; NHS
aids hawve their makivum gain at 1 KHzE. High Frequeney
ampliFfication, on the other hand, greatly increases
gpeech intelligibility in noise (Pascoe, 1975; Harford
and Fox, LR78). Thus eurrentt NMHS  aids  appear

urnsuitable for the mildly impaired individuals who are

not referrved at present. Further evidence for this is
presented in chapter % If hearing ald services are $o

he expanded fo manage these individuals with  thedir
prasent  level of disability, higk freguency aids  with
Bhe wmaximum gain betwesn 2,000 avat &, 500 Mz Aare

vegud rad.

NDoma this study tell as anything about the managewent of

P
fr
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patients who are currently referred for assassaent? Tt
iw probable that wmost patienta in the UK are managed o
the basis of pure—tone Lthresholds. Thie study shows
clearly that patients present because of disability and
handicap which does not necessarily cerrespord o their
hearing impairment. Tha aim of rebabilitakion i=s
resgiuet ion v disability. The efficacy of aueh
rehabilitation camnot be reliably assessed without a
valid and practical test of disabilisy. Sueh & Stest is

not yvet available.
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CONCLUSIONS

Complainers have move middle ear diaase, but no obher
diffearences in asticlogical factors have haen

iclent i Fiad.
Complainers have more asymnetric hearing.

Complainsrs Bave greatey measured disability Wi

impairment is controlled for.

Complainers have greater reported digability controlling

for impairvent and objective disability.

Complainers are wmore hancdicapped when impailrmant and
smeasured and reported disability ave oowntrolled for,
though this is wobh generally raflected in & change in

lifestyle.
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CHRPTER 3

CLIKICAH.. ASSESSMENMT OF HEARING




ANTRODUCT ION

Free-figld voeice testing was the standard wmethod gof
asnassing hearing ontil pure-tone awdiowmeters Decanmm
widely avallable iwn the 319407 s. Subeeguant Ly,
Trowbridge €1947) compared the results of veiwe testing
with pure~tome audiomatric Thresholds in 300 patients.
He ased a whispered voice producsed with the residaeal air
after a normal expivation, and established the distanes
at which this could be heard. He concluded that the
whispered veice test resulits gid nob covrelate well wii

pure—tevie thresholds. Uafortunately, his data i
reported as a waighted percentage loss and  cannot be
translated into actual pure—-tone thresholds Ffor furthese

sorult iny.

Fowler {(1947) deploved "the uase of antiguabfed wethods in
#pite oF the availability »f accurate auvdiomebry" and
devonstrated the variable louwdness of exawminers’ voices.
In particular, he noted that FTheir voicesns tended fto rise
as  the distance from the patient increassd, s

negating the effect of distance.

Both these avtbhors assuwmed that pure—tong audiametvry was

accuvrate, though it has sivce beern shown to have ercor

margins of up to 1QdR {(Stephens 1269).

More recently, in a survey of 197 pre~-sohool obildreen,

h
s
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fBroen  (197%)  pompared the whispered voice test with
pure—tone audiometry as & scoreening test for  hearimg
rapairment. Hee foungd that the whispered voiose test was

enually effective and had the advantage of siaplicity.

Wivng  (ER3ES identified Four sources of inacourasy v
voie testsh the lack of a standard tachnigus, % e
inability of sxaminers 0 control their voice levels,
the lack of contrel of ambient noise, and the diffarent
acoustic properties of test roows. He found That wvoioes
levels wvaried, not only between examiners bubt also in
any one exawminar, arnd noted that examiners’ veices rose
ag  the anbisnt noise level rose, Hhough in elinioal
pract ice anbient yoige levels rarely vary enpugh o sake
a significant differernce. DifTarantd acnust i
propevéies of test roows bhad a negligible =ffect on

sound prassure leveis.

Mother pessible source of srror is thae masking of  the
non—-test aar. Texthoeoks offten recowmmerd The use of The
Barany wnoise baox in conjunction with olinical ftests of
hearing Saurnders and Meyevrhoff, 1280) ., In elinical
practlce, however, ftragal rubbing is probably the most
commarily wused wmetbod. Ring (138335 recommended that bl
rar—htast ¢ar bhe "hlocked by light intermitient pressurs
ot the tragus" arnd stated that this "produced sfficient
masking which was  important  in testing monasral

hearing™. Mo eviderce was adduced ta confirm its

o




efficacy. Tragal rubbing has been oeriticized, afiaan
eiting experimental work by Hincheliffe (198585) which
devonstrated that "occlusion by Firm Finger Gip pressurs
o the ©tragus" woulyd atbtenuate speech by lsss than 30
vl, and often by 8 meve 10 dR. However, it is imporEand
to wote that Hineheliffe was not recomwending this as an
effective method ofF wmasking. v the contrary, bhis alim
was to show that siwple ecclusion would noet  atternuate
Bearing sufficiently to prevent a lowd wvolos eing
heard. This is the hasis for Erhavd’es (1872 lowd
voice test for exposing feigned anilateral hearing lassl
the normal @ar is  occeluded while a lowd wvoiee ig
presented to the “deaf" mav. Mincheoliffe showed bhat
occlugion wonld not prevent the loud voice bsing  haard
in the normal ear, 30 thet denial of hearing the veioe

wauld ivdicate maling@ring.

The main vole oFf tuning fork tests is determining the
nature of a hearivng loss rather than guanbifying 4.
This role has beern recently reviewsd (Bolabek Hard

Stephens, 1972), and will not be discussed here.

There is insufficient data in the literature to defive
the pressent day role of clinical voice tests. Thers is
ne data to guide the clinician in deciding how Lo  mask
the won—test ear efficiently without affecting  the
threshald in the sar being tested. The aim of Lhis

study was to assess the acourvacy and usa@fulvess of

L
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clivieal woilce tests snd to look at the efficacy of
tragal rubbing and the Barany noise box as methoeds of

masiking the mon-test ear.

Vi




METHOD

The standard mebthod of voice testing in the fudiology
Climic at Blasgow Royal InTirmary is to ask the patient
T repeat tent itemz spoken in & whigpered,
convevrsationmal or  loud veoics at distances af & inches
and @ Feel frow the gar being tested. The latter

cdlistancs reprasemts arm’s length Frowm The non-iast  ear

to allow mashing by tragal ruabbing. Test itewms conmist
af 3 digits or digite and letbters {e.g. & B A, This

mathog  ie  siwmilar Lo bthat desceribed by Hirncholiffe

CLEAL Y.

Rafave comparing the results of volece testing and pure-
Hone audiowm@iry, FHe seund pressuve levels produced by
the authoer and a covsaltant otologist weres recordzd in &
sournc-vaduced  booth {(appendix 2D with a free-Ffiesld

=

micraphone rapressnting a patient’ s gav. isks of & o
10 test ivtews were spolken in whispevred, conversational
ared louwd voices, at distances of approximataly & inches

aritd 2 Teet From tThe microphone. Massuranmeis were mags

gutsicde the Dooth with a sounc-lesvel mwmetear @et om  the

cBA {(Fash? seale and a chart racorder. Tests were
repeated  on four different days. All  sguipment was

caiihrated before sach tesh sessior.
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e
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in BTH between ears of dreatsre bthan
tudy  was then wndertabken by the sams
aut e, Voice test thresholds wevs
101 epnseecuiive patients wihe had  aural
whom ¥ previoos audiomedric record was
nan-tast  ear was waskaed by  tragal

aauent ly, pure—-Ltone tThresholds were

results were comparad,
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Maghking
The aethod of wasking routinely used iv the Audiology
Clinie % to  rab the tragus safficientiy Firmly to
neclade the meatus and create a Moige in btha Rar, Tha

—~

afficacy of this method was assegssed by measuring  the
change in the Half-Pealk Level (HREL) recorded by speach
Andiamet ry {appendix  ®). The subjyects wers youwng

adulite  who had wn purae~tone chreshold worse thawn 10 i

Hl.  imn @ither sdar at the freguencies 0.9, L, &, antd &

fliza Free-field spesch awdiovegtry wazs done in a sound--
raduced room and  the ML was establ ished, T

subect’s  ears  were  then sashed by bilateral ftragal

rubbing  and a new HFL was  established,

It was felt that the Rarany rnolge box was toe loud to
Mald over hoth ears Ffor the ftive takenm to do &  speech
ZL8CT R O T Ew. I eilinical practice, the Barvany box is
Ml sither over the ear or bDeside the ear (Ffigure 3. 1).
The sound pressueee levels prodaced by 4 BEavany boxes
were measurad by plaging the box either over or at right
argles o a fresfield micvophong attached o a sound-
leevel meltor. Fack box was then placesd over or besids
s wsubjeet’s ear while the scuwd pregsure  lavel was

seasured at the opposite sxternal auditory sgatus.

Pt s
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The offect of each method of wmasking in fres-Ffiasld voice
test Ly WAS invest igated in arnot her GO of
gudiomat rically normal  young adults. Voice teat
thresholds were sebimated under four onditions:

(1) Bilatevral tragal rubbing.

{2 The non-test ear mashed by a Bavany box beside the

=¥ S
(3} Roth sars waskhed by & Erramy box beside each ear.
{4) Both sars masked hy & RBarany box over the =2ar.




Over the ear

Beside the ear

Figure 4. 1. L.ocation of Barany hMoise Box.

]




BESULTS

The actual distarces between the clinician’s lips  and
T microphone were measured sach day. The maan
dimtances were 7 and X1 inches; the ranges were & o £
angl 19 e B inches. For converiasntae, Mowevar, these
distances will coentinuwe to be referved o as &  irnches

anif & Teeb.

Tahle 3.1 shows the neasn sowdd pressurs levels For each

nlinician on  each  dayy the correspording  standacd
geviations are showtr in table 3.3 The range of

Fowdness of beat itensg on kach day was small, but bthera
wan & muash larger variation betwesn different days, &5
dewonst rated by the standard deviations. There was &
targe difference between these polinicians in the sowad
prasagre level of thaeir whispersd voice, but 1itile

difference whar using a conversational or louwd wvoice.
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~Eest thresholds » retrospective stady
Table 3.3 shows the gsan FTA corvesponding To each vipice
Test threshold for 540 earvrs. Results have Dheen amitted
if  Toewey than 9 ears were allocated to that threshold.
Tahle 3.4 shows the mean bthresholds wmith the 10th. and
Bk b percentiles for {the 359 ears tested by all 8

oclinicians.
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Tabhle B.d.  Mean PTAs  (dBE ML) with 10th. and 29Cth.
pevreentiles For each voice ftest threshold; retrospeotive

data for five glinicians.

Voice test threshelds §_prospective study

Prospective comparison of voiee test thresholds and PTAs
showed very sivilar resalts for the 2 clinitiansg  thedy
resrlts ave therefore presented toogether. Table 3.9
whowes the 10th. and 20th. percentiles and the weparn PTA

For the 202 sars tested.
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Table 3.5. dMean DTAs (B HLY  with  1Gth.  and  “9Oth.
percentiles  For each voice ftest bthreshold; prospective

data Tor two clinicians.

When & positive response was obtained to a whispered
voiee at arn’s langth, Sthe PTA was  invariably better
Thavn 3¢ dBR ML, whila a negative response to & whispered
voice at & inches always indicated a FTA worge than 30
g HL {(Figure 3.2 Those wht heard o whigpered voiege
at & inches, but viot at arm’s length, overlapped these

GrOURE.
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26 subgects had symesatric hearivg loss (difference of 10
gl or  less). 1& (G2 %) had symmelric volice fest
Fhrestin lds. 10 had a differenne of one step in their
voice test bhresholds, but in & of thesae there was a
difference in their PTAs of wmore than & dR and tlie
poorer  khearing ear was., corvectly identified. Mo
mbjent with sywetric PTAs had a difference of wore

than one step in their voice test thresheolds.

28 subjeckts had asysomebtric hearing loss. a0 (88 Y%
wers moted to have asymwetric hearing omn veice testing,
anc the poorer bsaring esar was  always eovrect Ly
identified. The remaining 3 (12 %) had symmetric veice

test thresholdsy only 1 bhad asyvwmetry of mors HThan

10 dR,

Bilateral +tragal rubbing caused a mean change in the
haly peal level foy spesch of 52 48 with a range of 46
ta PP WdR in B subjjects. I & Further 10 normal
subyjeants, 4 eould  khear a convevsational voicg &t gix
ivehas, whiles the resmaining & could only bhear a laud

MO LD,

Thie mean souwnd pressure level recorvded with the Ravary
&,

box placed over the microphong was 109 dB&A (range 103~

107y with the box at right angles to the microphons it

&7




was 98 dbBf (range 9%5-101). The levels recorded at the
opposite ear were &7 dBA {(range &4-70) witih the box
beside the ear and 39 dBA (ravige 3I7-61) with tThe Dbax

over The @ar.

Voies testing 1n 10 novwmal subjgects with & Barvany box
hald beside the non—test sav showed that 2 2 subjiects
could still hear a whispered voice at arm’s length, bat
the  athar & conld only hear a whispered voiece at six

ivehes.

Whan Sarany boxes wars held beside bobth sars, 8 sub)ects
Meard a converzational voloe af six inches while LThe
other 5 heard & lowd voice at btwe feet, With Barawmy
Boxes placed over both esars, 4 subjegcets heavrd a  loud
voice at arm’s length and & heavrd a lowd veoice att s8ix

A ST al:ax::




It dis difficult to reproduce The same sound pressore
levael when doing voice Ltests, and thise will causs sane
variability in test resulis, The difference in sound
prezasure  levels between cliniclans is  lass  dvportant
beraunse  individuaal olivicians could readily learm ta

inkerpraet thair own resulis.

Despitae this variability, eliniecal voice test results
are well correlated with pure-tone thresholds. e
wousld wnolt expect a closer relationship between voice and
pura-tong  thresholds becauses the foroer depends  on
disorivinatiscn as well as pervceptiome. Gomparison  of
andiowetric thresholds for pure tones and speech shows a
siwilar degree of correlation (figure 2.1, p. Z29). The
prospective and  retrospective studiss gave similar
reEnlts, though, as mignt be expected, the retrospective
shudy bhad & greater spread of resulis. This was at

ieast partly due to inaccurate recording of data.

Do we always meed great acourany when tesbing hearing?
focuracy i1s  fwportant when investigating pathology ar
considering the potential benefit of surgery far
conduotive losses. Eut auvdiometiry is ofien done solsly
w0 estivate inpalirment; ivn fThese casgs, the acouracy

attaivnsd by voice tests wmay be adeguate.

&




WHhat eart e  concluded From fFresfield voice testae?
Firstly, bGhey will help to decide whether a patient is

sufificiently impaired to be likely te benedit frawm &

hearing  ald. If a patient can bhear a whispered voice
at  ® feet in both ears, ey will  have pure-tone

thraaholds bebtter than S0 dB HL and dis unlikely %o
Demelit  Frowm  onerent MHS hearing aids  (Hedgson  and
Bl invey, 19281} hecause thess are designed Ffor
individuoals with “moderate hearing  diwmpal vment" (DHES
1977, Conversely, those unable Lo khear a whispeved
voice at & inches are likely o Find a hearivg aid of
some help, as they will bave a hearivg loss of &t least
55 9B (gsee Uhapter 9. Humphrey &t al. (1281) reported
that 2% of a group of elderly subjects had conswlied
their general practitioner aspegifically abwmut their

heavring difficoulty bBut had not bhesn  referred for a

heaving  aid, The sean purg-tong threshold of thess
individuals was S92 dBR HL. Perhaps sowme of Theewm wonld

fave recelived the help hey sought 4F their dooctoyr  bhad

clinically tested Ttheir hearing.

Seooradly, in  the ptolaryngology or awdiology clinic,

voice Htesting s & useful way of checking audiswmetric

rpaglie. Audiometers can malfunction and technicians,
like all sbther hunan beings, can make mistakes. It is

considerad wwise in avy bhraosch of sedical practices tao
acent laberabtory rvesults without wsupporting colinmical

evigdenne.
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Howesver, freefield voice testing should vot be relegated
o & supporting role. Thers are wmary patisnts -
gapacially the elderly — in whom the aetiolegy uf their
Pearing impairsent is of purely acadewic interest as it
will mot alter the vanagevent of bthe patientd they will
e prescribed & hearivng aid, Thare is no significant
gifference in the freguency responses of the BELO series
Mearing  ailda which would make one wedel preferable to
anocther for a particuliar gconfiguvation of pure-tona
hearing lLoss (appandix 8. The Fraguenoy responss can
e altered siightly by adjusting the tone ocontroel, at
as  thers are neo five guidslines as to when this sthould

e doree, it wonld seem betdew to try gach setting in the

pakiant’s &ar. The  fFraegquency response carn alse e
wetsed 3 F 1 e Iy alterations te $he ear moullc system.

Howgver, bhere areg no genarally acceptad rulss  aboud
whent  alterations should bhe wmade, besides  which, Y
sholaryngolagy olinics wmake vnone (personal obssevationd.
Sa, IV MATY Cases, The only decigsiors to be wmade pricry

Lo Fitving a heavring aid are which eay should bhe Fitted,

avmcd how powsrful showld the ald be.

Whethar a hearing aid shouwld be fitted in the heltter ov
WO rse heaving  ear will be discussed in $he next  two
ohapters. However, asymnstry can be readily recognised
by voice heshts - fhe third cornmlusion. Mary olinicians
would wimh to  investigate the possibility of a2

cearebel lo-poavtine anglie fuawour in individuals with

~i
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asysnet rin hearing  loss. 12 % of individuals with
asveonet ric  hearing  loss  wers ot ddpntified in the
prospective study, but the definitior of asymmetry was a
diffarence of wmore bthan 10 diB betwesn ears, argd  Few
slindoiarts would undertake further investigetionzs  at
this level. IT a eriterion of 1% dBE for asymvetry is
Sakern, only e indivicdual (& %) was not  recognised.
e Lhe other handg, 38 % of individuals with sywwebrie

Mearing loss had asywmetric voice test thresholds.

Thae fFouwrbtb ase fovr voice ftesting ie ddentifying thoss
Wit & aspvaere or profeund hearving loss. Thaere is no
agraasd  Iavel of iwmpalrment at which a wore powsrful aid
Thon s a BEIOC series) would be recosmended, but it  is
pumually  bhald to bs  arvound 70 JdR HL. Thia lewviel
govresponds very well Yo those who ocawvnet  hear a

vorversational voice at & ivches,

Fraofield woice btesting shnould, vthaerefores, be corvsideied
as A substibtubte For pure-tong audiowmetry in a bheaving
aid clindo. It is guicker, so more ftive is avallable

o

For dnmtructing . the patismt in the use af Misg v
Maaring aid. Iv addiltion, it 1w less bewildering and
leesa biring, particulariy for elderly patients, «o bhal

bhay are worse receptive te  instruction about  their

bhesring ald.

Tragal riibring  is more effective at masking than  is

.. 4
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poavesonly realised. It is ieportant to create a noige

in  the external auditory canal as siwple occlusion  isg

wmaech  less effective. This can bhe demonstrated essily
O onET S OWr 2arS. Comparison of the mean threshold
irereaze  of B9 dB o owith bthe table of wolce bast

thresholds (table 5.5 pradicts that most wnormally
Mearing individuals shouid be unable to hear a
covversational voive at & ivnches frowm their ear during
Fragal rubbing, ayed This has been canf i rwed
axparinemial ly. It elinical practice, the test veice
is at the opposite side to the ear being wmasked, 0 it
will be atbtenuataed by abouk 19 dR due to the bead shadow
MacKeith and Daeles, 13740 ThereTore tragal rubtbing
mart  be relied upon to effectively wmask the mon-test aar

when using whispared ov conversational voices.

The Barany noise box is lowd. It ie unpleasant having
it over one’s ear. Bacause of this, marny olinicians
b ld e hox beside the ear. This is less

prcontortable  but it alters the threshold in the obther
2ar  of normally hearing subgects. This is important
pDecause A patient with mormal pure-tone thresholds  wmay
appear to have a bilateral heaving loss ov voice testing
iF & Barany box beside bthe ear is used tTo mask the
contralaiteral  e2ar. Fatients with mild sensarineural
hearing  losgs often have difficulity in disgeriminating
speech in neoisey it is likely that their thresholds will

be morve seriously affected. Holding the bhox baside ¥he

ot




ear is nmo vmore @ffective a8t masking than tragal subbing
is, Flacing the box over the sar reduces the noise at
the  other ear by 8 dB but  increasss the discomfery.
Bk evern with the box over the ear, a lowd voice can
aften sbill be heard at are’s length, Thus 2 acead sar
Ay Mot ke diagneosad Iif one assumes that L e

contvralateral zar ig effectively masked by a Harvany bosx.

There is 1ittle difference in the effective masking af
the Barany baox and tragal rubbing. Tragal rubbing has
the advantage that it im less wconfortable, less
frightenivng to the patient, and does not  aliter the
LThreshold in the other ear. In addition, it is cheap

and veadily available,

T




CONCL S I0MS
Voice testing is a useful part of clinical exawminatiorv.
Individunals who cocan hear a whispered voioe at arm’s
Temigth  ave wunlikely to benefit from & bhearing aid.

These who cammot hear a conversational voice at  six

. inehes will reruire & BE TS0 series aid. The gpoarsr
fearing  «ar can be reliably  ddentified. Augiomeitric

=3

errors ave jess likely to go svmoebtioed i voice Gtesting

ig roubinely done.

Tragal vubbing will succesafully wmash whispersd and
conversational voices. It is as effective as a Barawy
hox held beside the ear. It should be prefeered Lo A
Barany box bhecausse it will not atffect the thresthold in
the @ar being tested while a Barany box  might. A

Rarany box canmot be relied on o wask a loud voice.
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EHAPTER 4

ATIENTS! PREFERENCE_FOR_SIDE OF _MEARIME _PID _LSE
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AMTRDDUCT I 0N
No praviocus study has  besn  ddentifiesd  whigh has
investigated which ear should be fitted with a hearing

Al 0 Qive the wmaxiwmuwm, monaural benefit.

Bargenr (1976 gives the Tollowing guidelines for
| chgozing the sicde of Fitting, though he does mnobt sugoest
that these are based on experimental evidence:
(1) Fit the ear with the better speach discriminatiov.
(2) IFf the betfter ear threshold is no worsse than a0dl
avnd the poprer &ar is o worse than GOdRE, it whe
ROOTEr 8ar,
(33 it Che eavr with the larger dynsamic range.
£4) Fit the mar with the larger air-bone ¢gap.
(Y IF bath sars have similar thresholds, Fit the one

with the flatter audiometric configuration.

in constrast to RBerger’s first guideline, Upfold and
Boithenr (19813 do not think sgeech audiomgiry is
Justified because they have "heen unable to find soeech
tests sensitive evough to denonsirate reliably whioh ear
showid e fitted.” Unfartunaisly, though wmany other
aspents of hearing aid Fitting are discussed, no advice

is given on the choice af ear To bw Titted.
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I NHE elivnios in Rritain, Bhe following rules of thumb
are amoriy thosme emoloysd:

{1y Fit bthe batter =2av.

{23 Fit the worse aar.

(3 Fit the ear nearvar ho H0dR.

{4Y Fit thne right ear 1T the patient is right handed.

These rules have never been evaluated.

The aim  of HThis study was to identify Tactors of
impovianne  in predicting patients’ preference for sidse

af hearing aid usa.
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METHOD
The subjects were consecutive adult patients attevding
the Audiclogy Climiec at BGlasgow Rawyal Infirmary who
gatisTied the following eriteriar
{1 Np previous hearing aid provision.
=Y Right bhandsad.
(& No active otitis externa or wedid.
{(4) Bilateral spesch freguency averagae thresholids
netween 25 and  7H dR M.
(% Difference bEt wae Rars in e aptimal
disgrimination score for spesch in gquies of less
Lhan J0%,
(£ fedeguate mobility of both uppey linbs.
(7)Y Gafficiently mentally alert to comply.
These oriteria weve intended to select individuals in
whomr @ither ear cowld bhe Fitted with a NHD ear leval
aid. el handed  individuals were sxcluded because
Yhere are insufficisnt rumbers of them inm this olinic

popalation to allow separate analysis.

811 sabjeets had pure-tone and apeech auwdiometry carried
gt in g sound-veduced raow prior to seleciion. Ear
wmould impressions were taken of both ears. A BELO
saries aid with an anatowmical mould was Fitted in a
ramtionly selected ear. Acoustic filters were inserbed
ivg the cormmacting tubing to achieve a smoothed Trequency

regponse {(appendix 8). Fatients were instrucied in the
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general use and cave of the aid and wmouald. Tt
subjeets  returned after 4 weeaks, by whickh time shell
muulds had been made, with an acoustic 2 mm. vent i§f the
BFA in both ears was bether than S50 dR Hi. The moulds
were ohenked So ensare bthey fitted well, and any
necessary alfterations were wmade. (e of the wmouwlds was
geiected at  random and the ald refitted in the ochosen
B2aT. Patients ware assessed fo ensure that Lhey could

Tit, vanipulate and use the aid satisfactarily.

B the mnext clinic visit 10 wesks later, gubjects were
guestioned about hours of use and subjective hewefiy
Fram wearivg the aid. Speech audiownetry and shortened
puve-tone awdiometry {(air conduction only at ©.3, I, =2
and 4 kHz.? were carried out. The aid was changed o
The obbher ar using the second shell mould, and the

Firgt shell wmould was retained in the olinie.

Bfter a Ffurther 10 weeks, speech and shortened pure-tone

auciiosetry WE P e repeated. Subjects wers again
guestioned abbout use and henetit. They were asked in

which @ar they prefecrrved $o wear their hearing aid  and
ang  whather this prefergroe was due Lo a difference  in
Mearing, A wdre eomfoertable wmould, graater ease of
insertion and manipalation, ar weing the telephoneg in &
pavrtiodlar sar. If they repaortaed a diffevence in thair
hiearing with the aid iv e@ither eav, they were asked

whzther this was a swall, wodervate or large diffsrence.
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RESULTE
76 patients were adwitted to the study. 18 of these
wieaves Wit hdrawns 14 defaulted From attandance, 2 bhecame
seriounsly 111, I died arnd v one patient inactive

phronio obitis wedia became active.

GFf  the WY subjects who completed the study. KA (LO%
ware male and 23 (4Q0%4) were Temale. The metan age  was

&6 vears with a range of 29 to 87 yvears.

No subjects? speech freguency average thregshold changed
iy more than 140 d2 hetween recordings. The mean of §he
three SBFAs for sach subhject was waloulateds the
diwteibution of Cthe results for better angd poorse
hearing  @ears is shown in figure 4. 1. The mean SFA in

the better hearing ear was 46 dB HL and in the worse asar

it wasm  WHH dBR Hl. Figure 4.2 shows the degrege of
asyrwmatry i pure-tong Thiresholds. Speschr andiomet ry
reoul s arag similavly cthe mean values Trom (heeg

PROO PG IVIgS,
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i subjgecst had a bhilateral cornductive bearing loss
tappencix 1). L osubjeet bhad a comduetive hearing loss
in his betver hearivg @ar and a mixed lass in kis Doorer
hearing ear, 4 aubgects had bilateral wmixed lossas
with egual airv-bone gaps in @ach e&r. 4 subjects had &
mixed hearing 1loss in ong ear ad & sensorineuyral loss

2

ivn the ather ears A of thaese had symmetric  bhove
conduction thresholds, while $The other individual had an
giv-bonge gap in his better hearing ear. The remaining

83 subjgects had bilateval sensgringural hearing loss.

There was o significent &Fffect of the side of issus  of
e anatowvical mould or of the order of provision of the
shell  mowlds,. 26  divgdividuals preferrved the e@ar  in
whiech the first shell would was fithed; 14 of these nad
worn their anatomical wmouwid in that =sar. 24 preferired
the ear Fitted second; i 11 subjects this was the sar

it which they had worn thelir anatomical mould.

JQ {(S2%) patients reported that they could hear hbetéer
with theiv aid in omg 24ar. 20 (B4} raeported no
hearing differance but preferred ome 2ar for  practical
rpasonst 10 found the ald easier o insert and adjust in
e ear, 7 found one nould wore comforitable than the
otier and % used the telephone in the opposite ear.
Thae remaining & (144) subjacts expressed no preferencs

for side of use. Thewe thrase groups ol subpects coald

wot be differentiated by age or hearing loss (tabhlie

BE
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Table 4.1. Comparison of subjects with different

raasons for praferencs.

...... gets_ with oreference beoause of bhearing

21 (Y04) of the 30 individuals preferred to wear their
hearing aid in the sar with the peoever HFR, and 7 (Z25%)
i1 the ear with the bstter SFR (Figure 4.3} 11 of
the 1% subjscts with agysmetyy of 10 dBF oy wore in their
BFA said they could hear batter with their aid in  bLheis
pRorer  hearing e&v, and all reported wmoderats: or large

di fferences bhetween pars.

I the difference in the Half~Peak Level Elevation
(HPLED) measured by speech avdiometry is  cownpaored with

wide of prefoervenos {(Figure 4.4), 24 (B0%4) prefTerred

av




thaeiv ald iv the poorer haaring ear and 5 (17%) in  the
hetter hearing ear. 1% individuals had asymmetry of

more than 1Q dB in their HPLE and, oree again,  &ll

praferred the poorar ear.

Comparvison of preferaence wiih differsvee in the Optimal
Discrimivation Beore (0D} For speech in gquiet does npt
wshow  such  an obviouws trend,  though 19 (B3%)  subjects
ohose to wear theiyr aid in the ear with the poorer ODS,

while only 8 (27%) chose the other ear (figure 4.5).

A wmultiple lineay regresmion analysis was doene with
praferencs as the depgndent variable and GFA and slope
of the auwdiogram (0.5 +to 4 kHz) A% ividependaent
variables:; the regression eguation wami
Freference = 19 — 9.4 x DBEFA + H5.2 x Dulopse

where DEFE is the difference v SFA belween ears (right
miviug lefi) and Deslope is calculated similarlys IT the
valite foar preference is positive, the left ear s more
likely to be preferred. Usivig this 2quation, the
praferanne of 23 {77%) subjgects could be corrvectly

pyedioted.

A sinilar analysis of praference, HRELE and 0DS sroguesd
the following regrassion agquation:

Praference = 22 - 7.9 x DHRME + 4.7 x DRODS
This eguationn would have eprrecily predicted 2E6  (B7%)

prefersnces.
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There was no coreralation hetween subjents” preference
far practical reasons and the 8FA, HELE ey ODE. &8
individuals  had apeech Freguency asymmetry of 10 dBE  or
wmored 5 preferred their aid in the poover hearing ear

-

arntd 3 in the better hearing ear.

11 subgects chose to wear their aid in their right ear
amtd D in their left ear. OF the 10 who found the &id
gazier Lo manipulate iv ove ear, & chose the vight @ar.
E 0 subkiscts Tound the right eae wmould more comfortable
antt 4 Fowsd Lthe laft more comfortable. 3 ohose the
leTt ear because they used the telsphongs in the cight

BT .

Table 4.2 shows the mean numnber of hours foar  which
subiacis ware estimated to use their hearing aids, with
subiscts grouwped accoovding to the reasons for their

Py aference.

ot R |
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Taple 4.3, Mepan daily hours of hearing aid use.

The devel of wese in thoze subjgects with ro areference
For side of hearing aid use was significantly lower than
in those with & preference (p { Q.05 wsing the ohi-
sguare test). Other differences between groups in table

4.3 are vmot statistical ly significant (p > 0.05).




fMlany patients are dissatisefTied with their hearing aids
{(Boothran at al. 1280) . It seens redasonable to expect
Hhat  the proporbdion would be reduaced if the covrect
decision  on side of hearing aid provision were always
wacie. But on what bagsis do we make fthis decision?
There are LThree ways of reaching a decision:  we gan let
the patient choose, we an test kis performanece with an
Aaict  in either ear {see chapter 5, oy we can have a

provision strategy whickh is hased on scientitic study.

Mow  mueh weight cam be athtached to patiemts’ preference
iy tihis study? The subjlects had 10 wepks experiencea of
a hearing aid in gachkh ear before they wers asked to make
S oo i o, This eexpevience was in bheir g ita L
envirenmant, Vot in  the strange  survouwrdiivgs of an
audiology oclinie. It would have been difficult Ho
comvinge these patients that ftheir choice was wrong, and
Lhat bhey should wear their aid in the ear spposite  fo
the one they preferred. It could be argued that many
patients have the preconceilved ddea that a hearing  aid
should be Fitted in their "deaf" @ar. But if tThair
apiniern  ds unchanged afier 10 weeks trial in sach ear,
then perhaps there is a sound basis Ffor their opinion.
Mlwo, the subgemtﬁlaf this study used their hearing sids
for 7 hours par day on avervage:; this is a high level of

use oompared to  other reports {(Gtepheng 1277), and

A




supports the view that the subgects’ preference is based

on considerable experiencs.

Certain audiomsbtric oriteria were nesd to gelsct the
subjects of thise study, bt Theseg eriteria include the
great wmajority of patients being presceribed a hearing
ald for the First b ine. The rasults camiot be  exdhra-
polataed o those with more severa losyes. Within these
criveria, howaver, i here s a wide spread of  apeasch

Fregueney hearving losses (Figuwre A1)

It ia comwmonly bheld, though ot prover, that individuals
with conductive hearing loss hensefit more frawm a heaving
aid Tthan those with sensorineural loss (Hedgson 1581).
It iz  reasconed that eare with a8 conductive loss wX=Y 4}
tolerate wmore amplification witheut cauvsing discowmfort
aryl have relatively normal fFregquency rescliubion, whereas
gars with sensoeriveural loss wmay have poor  speech
disorivnination and canvot tolerate as wmuch anplification
becayse of recrsitwnent. There is no re’kson ©o

suppose  that the results of this study are affaoted by

thiis  Theory. There were ®no  subjects whose poorer
hearimng 2ar had an  air-bhone gap and better bome

conduction thresholds than the obther mavy; this would be

The only type of patiesmt in whowm a praeference for  the

poorer hearing ear could De so explaired,

Thaugh the hearing logses in this study were alnost all
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sErmorineural or mixed, there is no theoratical reason
why these results should vot be equally applicable %o

pure comdactive losses.

2% of patients asserted that they could haar better
with their aid in one =ar. Iv wmost cases This was bhae
poorer  hearivig  ear. I this group, those with
asyamnet ry bebtwean ears of 1G dB or more, in their spesch
Freguency average or ir their half-peal level elevation,
invariably preferred +the poaorer ear. Bome of those
with asymwetvry of less than 10 dR prefevred the bhetter
BA Ya Saveral subjects with little measurable hearing
i Ference betwesen gars veported a large difference  in
Bl i alded hearing abrility. The auvdiometrio
thresholds were averaged over fhres receordings, B0 Thay
should e wmore aceurats than 2 single recording. At
First sight, ik iw surprising that &3% of subjects with
& oifference in their aided hearing preferred the sar
with the poavrer speech distrimination soore, as this is
gonkrary to  the standard practice of fitting the ear
with bthe better discrimination. However, iHlue optimal
discerimination scorve tends to fall as the hearing loss
s reasng, w0 bthis ds8 +tao be expscted when btheair
nraference is Ffor the poorgr hearing ear. Though one
ef the oriteria for adwmission to thisg study was a
di Fference  in ODE betwesn ears of less than 30 %4, na
matient was excluded because of this oriterion. L.arges

differerneces  in ODS are uncommorn within the pore-~tone

ey




limite of this study.

Ivn this study, the half-peak level elevation waz bhe
best single pradictor of preferente in those with  an
aided hearing differencs. The regression aguation
vaing the half-peak level slevation and the optimal
digcrimination soovre was the best overall predicter of
preference. Though the sguation looks cowmplicated, fThe
caleoulations are easily done on a poocket raledlato .
This eguation has been waed Tor several wmonths in fhe
Audiology Clinic of Glasgow Reoval Infirmavy with litile

diffiouily.

It is impoartant, Mowsvar, So renomber bthat only 874 of
suhject’s nreferences (hassed on heavivg difference? wers
corvrectly predicted by this eguatior. Z o the A
incovraectly predicted reported a lavge differvence in

their aidad hearing, and the other £ reported & woderate

difFerevce., This repreagnts a wagnor dizagreements
el wmen clinical recommnendation and patient’s
prafa rence. The anly way ofF satisfying these

exeaptions is to voutinely provide bilateral ear woulds

in ordaer to allow the patient to choose the side of

hearing aild use at leisure in his normal envircormment.

e altermative strategy wonld also appear reasonable,
that is to fit the poorer hearing eavr if there is

asymmet ry (weasured by puve fonss or apeech) of 10 dB or




move, and to provide bilateral ear soulds 1iT the hearing
lows i sywwmebricosl. Thia zmtrategy would have bbeen
acceptable to all of e subgects who repovted a
differvence in their aided heaving ability, amd also %o
those with nmo preferencs for side 6F use. But 20 (34%;)
of  bthe subgects in this stuwdy had a preferance for
mractical reasons. 8 af these subjects had asymwmetric
nearivig and 3 preferred the hetter hearing ear, though
they dewvied any hearing difference. There was no
apparent way of predicting which individuals would fived
a diffarence in Their aided haEaving and which would have
a puraly practical prefarense. Theraforg the anly way
to wsabtislTy these excepbions is to  voubinely provide
Bilateral gar mounlds in asysvetric bheaving as well. The
Fypical cost to  the MoH. S of an gar monld is  Touwr
pourdss  thie geews & swall price to pay faovy the chavce

of greater patient satisfaction.

IT we consider the 20 individuals with a pracvical
prefevence, there s rno evidence Vo suappory the idea
that a right-handed individual will oprefer an aid in kis
right  eanr. Evern if the 7 whose choice was due Hto a
moreg  comfortably fitting esre would are disregarvded, 5

gult of 13 subgects preferred the left ear for practical

TEASOVIS. There was ne apparent way Lo predioct these
preTerences. ABll patients had adeguate conbrel of hand

and arv wmovesents Lo manags an g@ar level hearivng aid  in

either eas, The data collected in +this study on




reeasovis for practical preference ware basio; this aspeot

ragui ree further investigation in the Fulure,

The high mean level of use can he attributed to  the
irddividual attention paid to these patientsy bWard (1281)

raparted that hearing aid gse was increased by  rouline

follow up of new hearing aid wusers. The mean khours of
usm@ L his experivental group was 6. 7. The amount of
usme was assessed at interview. Gubjective assesswent

at  interview has been showr to be a wvalid wmethed of
esbimating hearing aid ose. Haggard et al. (19613
compared subjective assedgswent with objective assessvnent
macde by dnserting an electronic timing deviesg in  the
hearing aide. He reparted good corrvelation betwsern Lhe

two.

It is intaresting that the level of use was The sanms in
hoth preferred and non-prafeeved ears, whebther the
subiect  reparted better hearing or sismply a practical
praference. It has been shown that hearing aid use is
relabted to meed or disability (Carstairs 1973, Ewertson
1374) rather than benefit — it seews reasonable Go
assume that better hearing ahility indicates greater
subjective benefit — and these findings tend $to  confirm
Phis. f possible sxplanation of the significantly
lower levael of use in those with ne preference is  Lthat
thay did not wear their ald syfficiently eften to make a

wvalid gndgwent, but were reluctant to adwmit Lthis,
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CONCL LIS T OME

A8 matient’s preference For side of hearing &id use
carmot  be reliably predicted. T ie reconmmevded thav
Bilateral @arv moulds showld be routinely provided far
hilateral wmild Lo moderate hearing loss. IF it is
decidad $hat only one ear wmould should be provided, this
shaould be Fitted in the poorer hearing ear. The poore
hearing  ear  should bhe idewtified From the half-peak

iwvel elevation of a spesch audiogram.

Hearing aid use does nel appear to bs related to fthe

amaunt ef reperted bhevefit.
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INTRODUCTION

One of the major aims in audiology in the past three
decades has been the developwment of reliable, accurate
tests of hearing ald bengTit. That seo many btestis are
currently used is evidenes of the failure te achieve

this aiwm.

DiFfevent metthoda  of assessing benefit  have hean
r@po i, fFrom frea-field pure={4one aundiowget ry
(Ghulberg, 1880) te brainsten elzchrical responses
(Rileny, 1982 . Most tests, howeve:, gmploy speech
signals, The @arlier tests wsed wmonosyllables, such as

the Northwestern University Auditory Test Moo & (NMUE)
{@.Qu Beattis and Edgevton, 1296). These tasts are
ﬁtili At COMMON XS5, More recently, the Synthetic
Sentence ldentification (881) has bheen reoammended
GIerger and Hayves, 1976 . Compavisons of the MUS with
the B5T {(Orohik and Roddy, 10%8G), and of the 581 and
CID WZE word lista (Berber and Fisher, 1979) showesd no
differanceg in the efficacy of these tests at wmeasuring
bevefit. Audiovisual tests have also been used (Haggarg
et  al., 1981a) but have not yet bean shown (o have an
advantage over awditory tests. P11 of these tRsts show
a higher secore with an appropriate hearing aid, kgt
Lhair sensitivity and acouracy arve inadequate Lo
ifferentiate betwesn different alds, unless one aid is

tobally unsuitable (Waldewn et al., 19835).
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Hearing fiel nenefit bhag also  heen asseszed by
guestiprmaire (Tanmahill, 189792 Walden =t al., 19847,

brat again the gensitivity is poor.

Though these tests appear to be of litile value in the
individual patient, they have been applied o groups of
subiects To successfully dewonstrate diTferences bhetwueen

aitds (Thompson and Lasasnan, 19269},

The aims of this stedy were to assess bthe eFfFficacy o¥ an
autiovisual test Ffor mgasuwring bearing aid benefit, ard

o dnvestigate differevoes iy benefit achieved by using

a hearing aid in 2ithar eav, It was hoped that sither
the difference i bensfilt in each eavr wouid be large

2rough Yo measure or differentes would becomse apparewh

avear a number of subjechks.

In view of the results of this study, a pilot studdy was

dovne to investigate obther wmethnds of assgssing bhearing

aicd benefit avd to relate this to patients® prefersnce.
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Thies ochaptsr presevts further data on the sabjgects  in
chapbenr &, The methods desoribed here A e

comnlazaentary te those in the preceding ahapter.

Hearing. cgusst ionnai re

The hearing questiosmmaire (appevdix 3 was completed on
three occasions Dy  each subjeet So  represent their
subjective disability with ne Mearing aid ard with &
hearing aid in either ear. Only the Ffirst 14 gquestions
wearg Lol uced. The questismmaire was given bto each
subject omn btheir First visit to the Radiology Llinileo
The aguestions were Then modilifised so HThat they rererrved
o digability when ysing a ha&aring aid. This revisad
guastiomaire was posted to each subjgect at the end of
Tt Grial period of wearing each shell mould. The
completed questionnaire was tollepterd when the subject

Was veaviewsd.

Obgective agsesamsnt of henefit from hearivg ald use was
mace with FADAST, T he Faur-alternative Auditory
Dimabhility And Speschreading Testy, which 1s an audio—
visual test of speech pergeption (Sunmerfisld and

Fomber, 183 . £ wingle word is presented, which the
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subject has to ddentify from a set of foaur words

distinguished by two different vowels and twe different

ponsonanta (2.9 pin, Fiv, pen, Tend. The four words
appsar as subbtitles on & television soreen. 100 tast
iteng arg presevited From 280 such sets of  words. The

visgsgal acuity of subjects was regarded as adeqguate 1if

they could read the subtitles.

The signal was presented at 48 dEA. B broadband
havkgrouwnd nmeise was also presented at S8  dBA, Thieo

signal and the moise weare played throwglh a  loudspeakaer
an ftop of the television which was 2 metres in front  of

Fhe subjoct. Details of eguipment and calibratiorn can

b Ffourd in appendix G.

T a peralimivary study to assess the repeatability of
FRDAST, 2 heaving-impaired individuals were tested

urtaided twioe in imvediate suceesei 0r.

The subjects of the preference study were tested without
their hearing 2id on their second wvisit, and with theair
figaring Aaid on their third and fourth visits. When
t@abed with their aid, subjects were first told +to
adyust the aid to s comfortable listerning level. Theay

weve allowsd Yo re—adiust this daring a oraciice list ef

G itews. Subjgects were instreucted (o guess if they
gid not recognisse the correct answar. Responses were

raecorded Dy an obhserver.
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Subsequent te this study, 7 subjectz veaturned for
Ffurther tests. These subjects werg selecied becauwss
T ey Mad  asyametric pure~tone threshoalds and bl
vaported that They couwld hear betiter with their aid in
LMEe GEars This +ime, Lthe FARAAF ftest {(Four Alternative

Auditory Feature) was used (Fostar and Maggard, 197%) .

This Ttegh i similar ©to  FADAST without a vigual
ab imulus. Tazt items are one of Fouy WO s

distinguishaed by consonant change only (.g. rose, rove,

rode, robe). The tast liat consists af aa
prasemtations  Frowm 20 sets of words. Five different
orderings of tTthe test list werse avallabla. The subject

garks  his  answers on an answer shest which liste the

Ffour alternatives for each presaabtation.

The sigrnal was preasenbted free-Field at 85 dBRR with
spapch-shaped baokgrouwnd moise at S0 dBR. The signal
gsource  was located 2 saetreg in fremt of or to either
sicde of the subjgect {(figure HG.1). The noise source was
Z matres in Front of tThe subject. Subjgects were tested
in three gonditionas  waided and with thaeir heaving aid
in either egar. Thraee Sests were  dovg  in @ach
covdition, with the signal Trom each of the three sites.
The sequence nf the ning tests was random, and all fFive
feay  lists were used. BaeTore testing with their aid,

each subjgect was told te adjiuvast hisg aid to & comfertabls
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leevel while listening to recorded speach presented  at
similar zoungd  pressure levels amd with  the SaME

Background rolse.

Oebtails of equipment and calibration are in appendix 7.
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Figure J3.1. Arrangement of loudspeakers Tor FRAF hests,
B = Retter sanr
W = Worse aan

g = Signal (ovly one source per GTEsSE)

N = Noise




Hearing guestionnaire
M covposite score was caloculated by wmarking an answec as
O 1fF it dindicated vo disability, P ifF it ivndicated &

miidd cigability, and 2 for more marked disability {(and

alwo 3 i the guestion oTfTered 4 aptions). The unaidsd
seaves Tor guestions 1 and 2 (hearing a watcoh tiching in

@ither 2ar) were halved as only one of them was answared
ivt tha aided gqguestiennalres, The guestions abouk
telephore use (mumbers & and 9) were aowmitted becausse
most  patients used the telephone in the unaided &ar  or
removed their hgaring aid Tirst. Thus 11 questions

macie up the cowmposite soora.

92 subjgects cospleted the gquestiommaire three ftivues.
Tabhle S.1 shows the scores with patients grounped
according  $o Ttheir reasons Ffor praferring kheir aid in

QYR @ar

Resullts were analysed with Student’ s t  test. The
diTfererers betwesn aloced and unaided scores for thoge
wilth a pracvical or haearing praference are statistically
significant (p {  ©.0E). There is 1mo significand
difference {p } 0.05) bebween scorves with the aid in the
prafarred o rionr-preterred  earv. Those with i

preference  appear To have less unaided disability than

oo
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those with a preverencea, but the differevce iz nat
sigrni ficant: neither is the difference betwesen aided and

urnaided scores in this group.

. g i S e . o ot At AHH b et

I Fraference | n | Aided ®ar | score I 1 8.0t
| sxsmenmms s e et ey § e s | oo mmes | sz | ez |
1 H P neither { 0.8 I Qo f
{ { | ! 1 f
| Hearing I 28 | areferred | GoX b ZEoE
| i | | t I
| 1 P norn—preferred | .0 1 3.8 {
I s mpom mmann s i l I I I - l ]
! | f neither ! 1i.4 f 5.6 !
i ] | [ i !
I Practical | 19 | praferrsd ! -8 t 4.0
i i i | i H
1 { I non—preferred | Tl H a7 !
f e e | | | - e | |
[ | I neithey | YA} I .l |
i ! ! i { i
I More | 7 b orighkt | 4.1 ! Z. 4 i
| | I i | |
t | I lefi | S. 2 ! Za t) |

i
li

i
H
H
i
i

i u
i

i

!

3

Table 5,1, Mean scores fram hearing quastiomaire with

standard deviations.

There was o signifTicant corvelation Retween the unsided
hearving disability scorves and puare—tone or sopeech
gucliomet ric indices {(Ffigure 5.2} nmeither was There any
correiation betwesn the change in disability score due

o aild use and andiometrico indices.
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Unaided

HD.S.
25 1
' X x
20' X x
X X X
x
15 X %X X X X
X X
X X X X
X b4
X x X
10 1 X X X X
X X X X X X X
X X
X ®x X X
X X X
5 x X X
X X
, t X X
X
20 30 40 50 60 70
Better SFA. ({dB HL)
Figuare 3,2, Unaided Hearing Disability Score (HDE) and

hetter ear BFA.




FADAST srores inereased by an average of 3 % on

tomediate re—testing of 2 individuals (tabls 5. 2). The
standard deviation of the change was 2.9 %o Tha re

appesvs to be a swall practice effect, but this should
e  cowpensated for by the fwo wmonth  interval between

fests i this study.

I First fest i Re—-tast ! Change i
jamemm v | = 1 oz ] o T s ]
i 8% i az } -5 ]
! 74 { 70 I O !
] T4 i 74 i Q ]
i ki i 26 j 1 {
i (A ¢ £ | =2 ]
| (ENE) ! 73 | & i
1 G { 57 I b ]
] =4 } &8 I & |
! (=2 i 7 i I
Table @§G.2. Repeatability of FADRAST.

S wubjacts completed FRADABT in the +three oconditions.
The meart SFA in the better hsaring ear was 46 JdF HL and
in the worse Rearing ear wms 56 R HL. 3 subjects wers
mable to de  FADALBTY, 2 becagse of visuwal acuity
inadeguate o read the subtitlas and one whoe was only
semi—-literate. The other 3 excluded were the first 3

s jents adeitted to the study; they were tested with a

pilod varsion of FARDAST which was not comparable.

There was a strong inversg linear relationship between
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unaided FADAST scores and the BFA in the better hearving

BT {Figuvre GeE)» The oovrrelation coefficient was
)y T Thavre WE e als) gignificant novi~1insar
pomponents. Figure 5.3 also shows that FRDMET hes a

good  dynamic range, arid That thaee weyre noe oeiling orv

floor effects in this group of subjiects.

Thae  wean FOADABT scores Tor he 52 subjecis wers 7i.8 %
with ©no hearving aid, 81.9 % with the aicd in the batter
hearing ear and 80.1 % with the aid in the worse hearing
ear {as defived by the SFAY. The difference betwusen
the 4dwo  alded scarez was not significamt (p .00,
fmalysis by the method of exitremes, however, showed thst
more subjects had higher scoves wWith their aid ivn their

betiter hearing ear (p { 0.0 .

The aided FODAST scores for sach subject were comdared,
with the better and worse ears defined by fHThe HPLE.
Figure 3.4 shecws the change in FADAST scores with a
heasring aid in elther gars for subjects with asywwetry of

vavre than 8 dB inm thelir HPLEs.




Unaided
FADAST (%)

100 1
90 +
80 -
70 1

60 -

50 1

40 - | x

L 1 v ¥ ol

20 30 40 50 60 70
Better SFA (dB HL)}

Figure 5.3. Unaided FADAST scora angd better zar 3FA,
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10 1
Number
of
subjects ‘
5..
L /. % /
AN
~10 0 10 20 30
FADAST benefit better ear
10 1
Number L :
of ~
subjects /
77
7%%
o 0007
-10 0 10 20 30
FADAST benefit worse ear
Figure 5. 4. Aided minus unaided FADAST soores  Tor

sujects with asymwmetvy of ¥ 5 dBE in their HPLEs.

117




A divference of wmove than 8§ % in FADASBT scores was baken
A% significant (table HB.2D). g subjects had a
significantly higher score with their better mav aided
while 9 had a significantly highey soore with  their
worse ear aided (as defined by the HRLE). i the
praviows  chapter, it was shown that all those subjects
whe reported a preference because of hearing and had
asymmetry  of more tham 10 dB in thair HBMEs prefesvred
Htheir aitd in their woavse hearing ear; & of those
gubjects bhad a significantly higher FRDAST score with
thelr bhetter far aided and 2 with thelir worge ear aided.
Maither of these figures are shatistically significant

(p > Q.0

N correlatiorn was fowwd between FADAST seores  and
subeeets’ prafarevice  Tor  side of he2arving ald  use,

irvezpective of the reasons for their prefarsncs.

Hhile +these results are not cenelusive, subiscts
appeared to gt more benefit from & hearing aid in bthedir
hetter hearing ear. Test resulis ceviainly did  wnot
support the subjects’ preference For the poorer hearing

23T
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The nonflict between preference and measured benefit
muggested that overall hearimg ability was nod the most
important influence in prefersnce. An altermative
hyvpothesies was that patients’® preference was governad by
the desire tio alleviate theirc greatest disability, which
aoourrad when sowids came Trom the side of theirsr poorer
hearing ear, To test this hypothwesis, hearving ability
hac! to bhe assessed withh the signal inw different
logat ions. It was ot practical to use FADABST becauss
its wvideo component aobviously could niot be  saved, and
spatial sepavation of video amtl audio signals might have

bapen confusing to some subjects.

The 7 subjects who did FAAF tests hatl mean 8FRs  of 42

and 67 B Hl. in theiv better and worse hearving 28vrs.

Table 5.3 shows the results of the FAAF tests with +the
slignal ivi Tfrovih oF the subject:; FADARST rasulits are
repeatad For cowmparison. The diffevences hetween ©he
FARF results were not statistically significant because
of fhe avall vueber of patientes, but their similarity to
TRDAHT  wrores wWazs reaEsdring. The results of FARF
tagty withh the signal fte one side were not  cowmparable
with those where fhe signal was v Froant of the subject
hecause the noise source was always in frowmt of the

subjeet. Spatial separvration o signal and noise has
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hesn  shown  to  alter fthe difficulty of spesech tests

{oawrence and Franks, 1978).

i Condition i FRAF ! FAanAsT |
1 o e R f e e e e !
I ! ! }
i Lhaidesc | 22 4 i 7i.8 {
H i | {
i Gid iwvm better ear ! &8. 7 i 8i.92 {
f { ] t
P Hid in worese =ar { B7.0 f 80. 1 |
! | i i
Table 5. 3. FARF scores (W) with e sigmal ia froveg of

the subject and FARABT scovres (%).

Tabhle .4 presents the results of FAGK fTests with the
signal %o either side of Lhe subject. With wno hearing
aid, the subjects scored better when the signal ocams
From Gthe side of the better hearing ear due St The hesd
shatdow effect. The highest score was achievied with the

aid in the betier hearing ear and the sgignal on the same

side. With the aid in the poorer twaring ear, SUoves
weve highey than unaidsd scores. However, The worst

seore  of  all was achieved with the a2id in the Detier

hearing e@ar and the signal to the obther side.
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f Logation of FRAF  sighnal }
= | irs erbrs evvrs 14b s b a8 MR THir A e s et 3 WA A LS A8 BB A T I 4k Bveh 312H A Aviin S b rived 7 2 Abeh < BP BT At
i Tonlition | Batter gar { Worse ear }
| 90D 4 A e b B 414 e e SIS B i A A A S S e b I s Shas ot i qokin e S asiad s ot ke 101 MDAt ! Al 1 a1 ot 1end Fe0ds wna e et srs o sead s bibe et omdl S0 :
t I ! {
| Unaided t T, 7 } BF.5 i
! | | |
I Aid ivw bebtar ear 74. 8 i 66 O {
{ | t t
i Rid in worse ear { TE. 2 ! Ti.3 {
! ! ! {
7 R I T R T IR SR S TR S I S TG 8 O T T T TR RO ST R B RS R 8N IR A R R RS IR (7 S 2 200 30 HAR T K3 i 280 oyt em g e e
Table ©.4. FRAF scores (W) with the signal o @ither

side of the sub)jsob.

Banefit and_sduivalent SFR

The hetier hearing ear is the wajor determinant of
disabiliby. Though the BFR measures impalrment rather
than disalyility, it can he ased as an approximate guicds
o diwability. The relationship baltwesn FODARBT scores
and  bthe better BFAR (figure §.3) can be used o oconveri
aided FRADAST scores to the eouivalent BFA. The aided
FARAST score Is plotted om the graph in figure 5.3 and
the GFH corresponding to this is  Ffound, Inatead of
reporbing that a subgect bad an alded FRADAST score of &8
{a stabtewsent wmeaningless 4o those wnfawmiliar with
FRLAST), it can be stated that a subjsct had a residoaal
digability when wearing a hearing ald eguivalent Lo Lhat
axpaected in an  dindividual with a SFR of 30 odR  HL.
This allows hearing aid Dbenefit teo be presented in tarms

Ffamiliar e &ll elinicians,
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able 5.3 shows the difference between waided better
ear SFA and the eguivalent aided SFA with the aid in
each ear for subjects whese better ear HSFA was Dbetwaen
30 and Y dBR HL. Thesse figures denormstrate that  the

reduction in hearivng diapairmant achlievesd by Ythe use of a

hearing aid i1s often very small. In several subjeots,
thie alded BFR was woree than the unaided SFA. The more
saveraly ijmpaired subjects had a significantly greater

decrease  In  dinmpailrsent than those with milder losses

(p € 0,05,
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Table S.6 uses the sane date bulk shows The aided
thveshold rather than bensfit. Very few individuals
nad  an ailded thvresthold better bthan 30 dB HL - a laevel
that is comwonly taken to vepressenit socially acceptable

hearing.
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Tabkle H.6. flided hearing threshold sexpressed as
eanivalent BFA  for aid iv betiter (B and worss (W2

Meraring sars,
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DIBCUDEINM

Ar audiaovisual test was chosen For this study hecauss it
it wimilar to face-to-face conversabion and because ong
of the cownon situations in which hearing aids are  uwwed

is watching telavision.

It is likely that there ave larvger potential differevnces
in benefit betwesn aiding betlter and worse gars  bthan
thare are between two diffarent aids for the same ear.
FanABT  was mot suifficlently acouwrate to detect these
rialiably in individual subjects, s 1% is unltikely That

FRDAST  wonid detect significant diffevences bhetwesn two

Aalcds. Howsver, FROAST did dewornstrate a largs
i e rancs between alded and g i oo ligtering

corwiivions.

When  the subjects were considered ss a  growp,  Lhey
appeared to get wmore benefit From their khearing aid when
it was iy their better hearing =ar. Cevitainly, neither

FADAST  wor  the hearivng guestionmmaire agreed with  the

subjeots” reported side of maxinawn benefit. This is
viat the Firet stuwdy e Find & wconfliot between
praeference  and bemefit. Thoewmpson and Lassman (1B78)

found that & group of subjsets appeared e get more

f

hewefit from a high—frequercy hearing aid thaan frowm a
more conventional, hroad-Treguency ald with litile

avplification above 4 kHz, yebl the subjects prefervred bo
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use Lthe conventiormal aid.

Why do patients prefer theiv aild in their peorer Mearing

Eanr? Thea most obviouws reason is that this srrangensrs
allows thew 4o recegive  binanral oues. Rinaural

advantage 8 nod limited o situations where theve is

epatial separation f signal and noise and =zach g2ar

rRECeLVEs a different gignal -~ cichotic listening
situations, Tt aleo oocurs, and is probably just as
large, in a dietip listerning situakiom where gach sar

receives  bthe gawe stimulus (Kaplayv amgd  Pioketh, 1981

Davis and Hagganrd, 139832, FADRRST was presented
diotical ly. EF bivawral advanbage were The reason,

FRDAST scovres should have favoured the worse @at.

A alternative hypothesis is that patients wish  to
minimise Stheir disability in the wost disadvanlbageous
listening situations — wbhen the sound comes  Frow  fhe
mide of their poorar bhearing ear =~ aven at the sxpense
of  not achievivg the makimuwm posunible benafit ivt o ire
Ffavourable oonditions. Thig would he an example of a
minimax strategyd: one acoepts a swall penalty (in this
DaEe, less fThan  maximaw Dbenefit in essy  listening
conditions) Lo insure gpainvst o poszmible large panaliy
{inability fo lwmar in difficoult situationsi. House
insuranoe oan e talken as an analoegyd & amall  oublay
prevents @ possible large loss. The FRAF results

suppart bhis hypothesis, Lthouwgh they are not coneclusive,
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Whgn a signal was presented to the better hearing sar, &
Meaving aid was of bevwefit irrespective of which par it
was ind  hawever, wshen a signal was presented to  the
WO TS @ar, the sitnation cauging the greatest
diwability, & h@aring aid in the better hearing ear was
of no  Dbenefit while an ald in the werse @ar was of

considerabla benefit.

Patients’ interpretation of  benefit say ba VE Y
differant From what is usdally wmeazuwred by tests of
henafita. HMaggared et al. (1981a) Found that patients
often reporterd wuch more bernefit tham weas show by

teeis. Parhaps we should revise aur concepts of

benefit before we can develop wore relevant fests  to

measrre it It would be rash, however, o assuwne LThatb
overall bevefit ocan be measuared. in ¥his study, Lot

FRADAST anvd the hearing guestiomaire showed benefit From
a hearing aid. Yat unaided FADRAST woores and FRDAST
benefit SO0 VES were closely related Lo hearing
impal rvent, while no such covralation was Ffouwd with Lthe
bBearing auestiommaire resulis. Thizs suggests that they

measure different aspects of disability ardd benefit.

The FAAF study was adjourned because subjects found it

laborious to do mnine Full word lists. It is plamied to
PACOMMEMCE the study uWsing a computer-cont rolled

adaptive procedure to determivie the sigrnal-to-noise

e

vatio at whieck JI0 % oi

-~

tests are answered Ccorrgotly.

+;

e




This will greatly redoace the time reqgulred  and  way
increase the sensitivity of the test. The lecation of
the background neoise source will be changed to aveid Hthe
prablews of varying spatial separation of signal  and

0 15&.

Thae conversion of bheneTit sceres fto sguivalent 87A shows
that there is a large resicdual disabllity when using  a
baarivng  aid. Patievts often say they are of great
PBanefit - and they uwideoubitedly arg, in comparisarn to not
wEing an aid, But they do net restore normal kearving.
Orechik and Roddy (12807 previously showed thalt aided
tesh scoras were Far below norkal scores. Canversion of
soovres Yo eguivalent SFA shews  just how  larvge the
residual defieit is. This swthod of converting bensfit
BOCOTES carn  be applied ta any test which has @
guantifiahle relationship with pure-fong thegshelds  in
the waided conditior. It sghould ke used solsly Ffor
conveniencse  to provide a @ familiar scale o grable
comprahension of  resulis, It ia wvot suwgested as &
disability @seals,. It was shown in chapter 2 that

disabhility was poorly related to ourg-tomwe thrasholda.

These results alse show that present MHE  heaving  aids

are of more benefit fto those with greatsr hearivng

imfral rment, as indeed they are designed Lto ba. Thy
are of very Jlitbtle help tTo the wmildly ivosired. It has
bean  sugoested that andieliogical services should be
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gxpanded  to cope with the large nuwmber of hearing
impaired individuals whoe have nolt previously sought
managaement (Haggard et al., 13981t Thesse individuals
tavid  fo bhave wmild hearving leoss and bhave less disabhility
than the present clinic pomilation {(ses chaptare 2): bhe
Rresent range  of NHE heavring aids would be of Jlittle

bevnsefit to thase individuals,
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Mearing aid benedit can b demonsdrated by audiovisaal
vests ar by guestl omsire, bt bhe results of these do
vint  agres with natients® prefervences. It is contluded
that benefit is wulti-dimensional and bhat Fuet hee

investigation is veaguivred.

A simple method of pressnting results of tests  of
nearing aid benefit is devmonstrated. This wethod shows
that  there is A large pobential for improvement in
present NMHE hearing aids, and $hat  these aids  ars
uaniikely Lo be of much benefit Yo individuals with mild

nearing loss.
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The conelusions of  Gthis Thesis way comveniently bs
dividadd into those whiech are releavant to curvrent
clinical practice and thoese which may influence  fubure

resEaroh

As far =83 clinical practice in thi #VYRTAGE
gholaryngoleqgy clinic is concerned, the most important
conclusgion is that the preferred side of hearivng aid use
cavot  be reliably predicted. Routirne provisiow af
milateral ®ar wmoulds wonld be a zwall change in
elinical practice which oould lead to a slonificant

inerease in patient satisfaction.

The olinician showld consider awheather he $thinkse it is
worshwhile makimg adjustmenvts e the ear sould syvatewm
wher  prasoribing & bearing  aild. ™ he dogs not
consgider It wertiwhile, pure-tone audiometry does rnetb
appear  to have any significant advantages over voice
testing iw decisions o heavring aid provieion.
Patients present bhecause of disabilily which doss  wot
corralabse well with puve-tone thresholds. Te pure-tove
audiometry daove for a reason obther than tradition?
Perbaps  the time spernt on heaving aild Fitding conld e

significantly and  profitably inoreased by the ire—

allocation of the tine uwsually swvent on audiometvry.

Hiagh on the ligt of resesarch aiws should be  bhe

developmentt of @ a valid test of disability — & way of

13%




guant i fying patients’ SYNPE OMS. This wonld
antomatically provide a valid measure of benefit - the
diffevence betwesy aided and wnaided disabilifty. Sreh
2 test will reqguire careful thought about the location
ag well az the nature of +the wsignal. The spatial
variatiow of the FRAAF experiment leoks promising, but
réqulres  Further avaluation. Tt ds wore likely,
howaveryr, that a valid test of disability will require a

mare sophisticated signal, such as synthetic sentenoses.

Far the present, the aost reliable indicsator of overall

bevefit is the patient’s opinion.




FPEENRICED
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A mean air-bgne gap at 0.3, L and 2 kHe of 15 df av

m ¥,

£ mean bone conduction thresheld at 0.5, 1, 2 and 4 kH=z

wirge than 29 di2 Hi.

Mixed haaring loss

8 comblingd sensorivenral amd conductive hearimg loss.
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BRRENDIN Z

AURDIOMETRIEC METHODRS

Fure-tone thrasholds were assessed in a couv@roial,
sound-reduced room with awbhisnt noize levels &% which
threshaolds of O dB ML could be weasured Tor & norval
Hedaring persor. Eauipment was calibrated o I80 32489
and  threskhelds ware weasured using = standard  wnetbhod
(British Bociety of RAudialogy, 121 at the fregquencies
SO0, 1QGO, 2000, 4000 and 8000 Hzx Tor air conduction,
ardg 300, 1000, 2000 and 4000 Mz for bone sonductiom
Maskivig wasm applied Ho the condiralateral ear where

reciilred using 2 shadow method (Coles and Prieds, 1970),

fosech_awdipmetry

Ak (s) short idsophonemic word liste (Boothrowvdd, 1968)

were played frowm a ftape recording via an auwdiceeter and

headphories. Tests were conducied ivm a sound—-reduesd
70O T s mathod  wsed was a shovtensd versiow

(Gatehouse, 1984) of the I18VR method (Friede and Doles,

1276Y.
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Thige teast prooedure wWagss

(1) Estimacte Lthe Half Peak Level (HPRL) by adding the
calibration factor {(see below) to the averages ov
The best two pure-tome thresholds at 500, 1000 and
2000 Haz.

{2y Firat word list at estimabted HRL plus 5 ok, IF
phoneme score graater than D0 4, go to (B if nok,
increass iniensity by 10 dB and repeat (.

5 Maxt word list 15 R below (2. I score laess
than 50 %, go to (4)35 otherwise decreasse intensity
by 10 dft and reprat.

(ay Eatimate the intensity of 890 % score from {2)  awnd
5 and test at 40 JE sbove this, or  at  maxivum
output  of awdiometar, or at loudness discomfort
levael, whichever is less.

{89 If a migmoid curve gcarmagh be aa%ily Fitted, wmore

ward lists are done alt appropriate intensities.

The indices recorvded were the Opltiwmal Discrimination
Secore (ODB)Y, which was the score Froaw test (4)Y, and fhe
Maly Feak Level Elevation (HELE), which was the ML
Mminus the calibrabtion fFactor. Thae HM. was b
intensity level at which the subject scored malf his
OnG. The calibration fagtor was the HPL measured For

novrmal yvoumg adulits on the tast equipment used,

iy
Cn




REFERENCES

BROOTHROYD, M. (12£8) Developnents in e el g !
audiomel ry. Bound, J23-14,

BRITIGH  SO00CIETY O AUDICLOLY (19681 Recomnvended
precaduregs for pure—-tone awvdioswmetry. British Jourmal

of Audivlogy, 1882105216,

COLES, R, R. Aa , PFRIEDE, V. M. £1LD70} On the wisdiagnosig
resyliing From incovrect wvws=e of wasking. Jouwrnal  ef

Laryngology and Otology, 8434163

BATEMOULSE, 5., 8WAN, I, R. ., HARDIE, &. (1984) A
gho vtk enad wmeat hod af spaech  audiometry and itw
application iv clinical practice. tim praparvationl.

PRIEDE, VoM. , COLES, R Ra M. (1976} Speach

disevimination tests in ivnvestigation of sensariveural

haearing loss. Jourmal  of Lavywgology and  Otology,

QR LQ8L--10%Wa.

Lk




SEEE

i3
Jimi
K
£

]

HEARIMNG QUESTIONNAIRE

(i) Can you hsar a watch ticking when it is held olose

o your taft sar?
ia Clearly
& Mot wvery wall

S Mot &t @ll

() Can you h2ar a watoh ticking when it 1¢ beld closs

to your right ear?
Lo Mot at all

2. Not very well

tu Clgaviy

(3 Car youu usually hear the water boiling ivn  a
wher you are in the samwmae roow?
La Eagily
2 With somse difficulty

Se With great difTFicualty

{4y Can  yan uswually hear the water rannding  when
turn on a tap?
le  Wikh great diffioulity
2o With some difficeliy

S Easily

AR

par

VYo




(%) Can youw usually hear the bleeps of a nearby pelican

cressing?
:;.ll

.‘2“

o

viw

Faaily
With some difficulty

With great difficully

(&} HWhen you are in the strest, can you usually

the =miren of a passing ambulanece,

fire engine?

.

(7Y fan vou follow the

Not at all
With great difficulty
With zomg difficulty

Tanily

police oar

hear

ot

talavision news wihen the wolume

ig fuavaed up only evoagh to suit other people?

1
o]

{83 Dam wyvoun  make oud

talaphoneg with the

Easily
With some difTiculty
With great difficulty

Not av all

what people are #aying on
earpliece to your left ear?
Mot at all

With great diFfFicenlity

With sowme diffloulty

Bamsily

Do vnot wse the telephone

[N
2
£

T e




(9 an your make out whalt people are saying on  {he
telephone with Yhe sarpiece Lo yvour yiaht gar?
e Easgily
Z2e With some difficulby
3. With great difficulsy
4. Not at all

S Do viot use bhe telephons

(1) Can you fallow what is being said on the radio newus
what bthe wvolume is turned up only Brneugh to  suit
other pecepla?

1. Nobt at all
2. With great difficulty
en Wit sowe difficulty

nABLly

«

-
®
by

(112 Do you tarm youy head the wrong w8y when  soameone
calls to yvou?
$u Nawvanr
2 Heldom
« Bowetives

fa QFf & en

Lad




(123 IFf you are in a group of peaple and someons  you
oan’t  see stavts Yo speak, are your able +tag tell
where the person s aitting?

1. lUsually
2. Sowmebimes

Fa Mot wsuaily

(13} How difficult doe  you usually Find it to follow
somabody’s conversation when osther people are
talkivng close hy?

1. Breat difficulty

Ze  fBome difficuliy

Ge N difficoulty

(14) Wheaen talking in the gquiet to zomeone yvou know to bDe
a clear speaker, how punh difficulty de you have in
understanding what thay are saying?

1. Mo difficully
2. Some ditTiculty

. Great difficouliy

(15) How often does any hearing probles youw wmay have
rastrict  @njoyment  in yorr soecial and  pRrsoral
life?

La Nevar

pe Geldom

S Homet ines
&, UL En
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{16 Do you get a fzeling of being out ofFf Fraom things
pecanse of difFficnlty in hearing?
i. OFten
Ao Bomet ines
S Seldom

(238 MNesvEr -

(L7) Do any hearing difficulties you may have lead +to
evbarvassment ?
1. Neaver
2. Heldom
S Somet ines

4y Df5en

14é




APPEMDIX 4

QUESTIONNAIRE & ONSWERS

41 cowplainers (G} and 33 non—complainers (ME) with a
BE® bebtween 25 and 39 dB HL cowmplested the Hearing

Buest iomnaire. Their answarg are oresented bhelow:

Figures are percentages of the ftotal anawers,

{1 Rart  yauw  hear a watoh bticking when it is  held

lowe to your leflt ear?

L ML
Clearly 17 S
Not very well S (=YX
Mot at aill Sl £
(2} Can  you hear a watoch ficking when it is  held
mlose to your right eare?
. M
Clearly 38 4
Mot very well 45 it
Mot at all 8 36&
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(%)

{47

LE=D)

{6

Cayv yvou wsually hear Bhe water boiling in & pan

when yaul are in the same room?

iz
Easily 37
With some difficulty &b
Hith great difficulity 17

NEC

Can  you usually hear the water rwrmilng when  you

v o a tap?

M
Easily e
With msowe difficuliy 24

Cav you  usually hear the bhleeps

pelican orossing?

[
tamily (=36
Wit some cdifficulty 29
With great difficulty 7

NG
37

.

w

of a nearby

MC

When you are in the street, can you usually hear

The siren of a pazasing ambulance,

Tire gnging?

Easily oy

With wome difFiaonlty 7

148

police car or
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(7}

(11

()

Gian you  follow +fHhe televigion nrews when LThe

valuwme is fturned up only encugh to  suit obther

prople?

C N
Easlly 20 4 d),
With wome difficulty ) 4
With great difficulty =9 2

Can you make oub what peopls are saying on  the

telephons with the earpiece to vour left sar?

C NE
Fasily/with difficualty A 97
Mot at all 20 3

Can yvou  maksg owd what peopie are sayirg on  Lhe

telephone with the sarpiecse ta your right sar?

£ NG
Ganily/with difficultby DO 100
Not at atl 14 Q

Can you Follow what is being said on  the radico
Ve when tThe veolume is turned up only enough o

suil cther people?

C e
Fasily 10 38
With difficoulty 20 &

1




{11) Do you eaver Turn vour head tThe wrang way  when

wsomeone orlls o you?

- MO
NMaver/aslidaom Sl 77
SGomet lves/ofFten &5 B3
(1322 I you are in & group of people and someone you

oant’t see starts toe speak, arg you able to tell

where the person is sitting?

& M
Usually/sometines &5 a1
Mot usually S 3
(133 How diffiowld doe you usually find it to  fallow

somebody’s covvarsation when other people are

talking cloms hby?

C M
No difficulty = 21
Dome difficulty 4.4 Ga
Great difficulty 34 15
(147 When talking iv the auiet o someong you Know  to

he a clear speakey, how much difficualty do you have

in understanding what they are saying?

£ I
No difficulty A4 TE
Bowe cdifficulty He 27

1EO




{15 Hew often does any hsaring problem you may  have

restriet enjoyment in yveur social and peErsochnal

10 Te?

& N
Mever/seldom & 70
Somet imes/ofien 9 30

(16) Do yvou get a feeling of being cut off from things

becawse of difficulty in hearing?

e N
Nevver /e fciom _h G4
Somet ines S5 55
O tean 37 3
{17) Do any heariyvg difficwlities vou may have lead to
) embarrassmnent ?
| G N
Never/seldom AN s
Somat ines b 39
OFtern 21 3
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SPPENDIX B

LIFESTYLE DUESTIONMRIRE

Do you live on your awn?
Y

During & normal week
G 2

ov the Tfollowing activitiss?

{al Watehing TV

(b2 Listening to radio or
{c) Ivv & pub or ol
During a wnovrmal weonth,

the vollowiwnwg?

(ar ) Attend meatings, talks
(b} Go o bingo, cinema or

During a normal weak,
thw telephengs?

(a) At work
tia) 1 home

Do you know anyore who has a

s
a4
I
e

how marty hours da you

Mow many 4imes

s

=3+

N

= pevid

record player

do yo oo

av churoch

athar snbartainnent

ow many §ines de vou use

hearing aid? Yae

hio




ORDEMDIX &

FODAST _EQUIPMENT AND AL IBRATION

FADAET was recorded en a Sony l-matic video cassette
with the Test wards om one awdio chanmel avd a broadband

neoige ot the  obther. 1 KMz calibration ftones wors

recorded nr each charmel,

The tapgt was plaved on a Sony U-matic video recordme,
The video signal appeared on a 19 inch vidas monitor.
The awdie sigrnals were led via an andio—wixer to a high
Fidelity amplifier angd a single loudspeaker placed on

top of the vanitor.

Eguipment was calibrated acoustically sach weslk using
the calibration toves and a sownd—~level weter. At thdiwm
L, 1 s voltage acress the terminals af the
Iovdspeaker was measured Ffor gach ocalibration T ovie.

The veltage reading waz used for glectrical calibratian

of the woguipment each day.

5GE




BEREMDIN 7

FAAF _EQUIPMENT AND CRLIERATION

FaaF  lists were recorded on one charnmel of opern-reel
tame with a spesch-shaped background noise o another

chanmnel. 1 kMz callbration tores were recorded on oach

channal.

The tape was played on a resl-to—resl tape recordsr.
The signals were led separately via an asdio—miger and

an awplifier to individual louwdspeakers.

Equipment was calibrated accustically each weshk and

elactrical ly each day (see FADAST, appendix 6).




ARPENDIX &

HEARIMG 81D FRERUENCY. DUTPUTE

The freguency respovse o a 60 dB input  Ffor the
ourrently available BE 10 sevies hearing aids with  tThe

torne contrel set at "NMormal" is shown in figure &.1.

tig filters

(A aus

I the study of side of hearing aid provision (chapters
4 and B, acoustic Tilters werse inserbed in  the
comeaecting tubing between aid and ear wmouwld. A B8O
olws  filter was sited approximately 2 cocw From the ear
mauid and a 15006 ohws Filter 3 om Trom the mould. The

alteration in the freaguency responese of a BE 14 Tittved

with this ear monld systern is shown in figure 6. 2. The
main effect is ftoc smooth the response with gome

reduction in low freguency gain.




Gain (dB)

0T
BE 11 N
30 /\/__//
20 /
——f“'-/
10
2 5 1 2 5 kHz
40 g 3
BE 14 SINAT
30 ///
20 ,..'--*"":’-
\
10
2 5 1 2 5 kHz
40 N
BE 17 N\
30 \
20 - /, '
10 p \
2 ‘5 1 2 5 kHz
F—“it;,]m*a? (ST Fraguenoy reEsponse oF NHES hearing aids.
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Gain (dB}

withou
40 5 did
""" with \
20 \
|
10
2 5 1 2 5 kHz
Figure .2, Freguency response of a BE 14 with

without acoustic Filters.
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