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| NTRODUCTI ON

Audi ol ogy has been defined as "The science of hearing"
(Davis, 1970). This definition enconpasses a wi de range of
professional interests, frommcroscopy of cellular structure
of normal ears to the teaching of language to e deaf child.
The clinical audiologist is concerned with disorders of hear-
ing, or nore properly with individual children and adults who
have di sorders of hearing. He is found in various professiona
environnents - hospitals, college and university speech and
hearing clinics rehabilitation centres, community hearing
centers, veterans admnistration and ot her governnent health
facilities - and some audi ol ogists are in private practice
wi th otol ogists or by thensel ves.

The focus of audiol ogi st's professional existence, how
ever isthe patient, and all his skill end know edge are
brought to bear on defining the patient's auditory problens
and seeking solutions to them

However, it is found that not every patient seen in the
audiology clinic is fully co-operative during hearing eval ua-
tion. The lack of co-operation may be because the patient
(1) does not understand the test procedure (2) is poorly
nmotivated (3) is physically or enotionally incapable of
appropriate response (4) w shes to conceal a handicap (5) is
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del i berately feigning or exaggerating a hearing |oss for
personal gain or exenption or (6) fails to respond accurately
due to unconscious notivation

The audi ol ogi st has an obligation to serve his patient,
even when he feels the patient is uncooperative. The present
study undertaken enphasizes the fifth factor are nentioned
above - i.e., the need for detecting those who feign or exagge-
rate their hearing | oss fromtrue organic hearing | oss,

A hearing | oss which appears greater than can be expl ai ned
on the basis of pathology in the auditory systemis terned as
functional hearing | oss or non-organic hearing | oss.

As functionality itself become nore readily identifiable,
t he probl ens posed by functional hearing | oss - diagnosis,
eval uation establishment of organic threshold, attitude toward
the patient possibility of resolution of functional conponent
or treatment of the patient - are of increasing concern to the
clinical audiologist and to those involved in rehabilitation
of the deaf ened.

Prior toworldwar Il, little recognition was given to
t he probl ens of functional hearing loss. Limted attention
was given to various aspects of functional hearing |oss. The
reason for the apparent lack of interest may have been rel ated
to failure to recognize the problem the limted nunber of
standar di sed bearing tests, inadequate audionetric equi pment
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and possibly a lower incidence of functional hearing |oss
than which exists t o d a vy

The importance of functional hearing loss as a probl em
of Consi derabl e magni tude was first widely recognized in the
armed force aural rehabilitation progranms devel oped during
worldwar Il (Morrisset, 1946). follow ng the war, nany of
the problens first racognized in the aural rehabilitation
progranms becane a vital concern to U S Veteral Adm nistra-
tion. The incidence of functional hearing loss in a VA
popul ation was eatimated as 11%to 45%(Johnson et al 1956).

Anot her area of concern is the problemof functional
hearing loss within the industrial setting. In some states,
t here has recently been an increase in conpensation for hear-
ing | oss sustained in the course of enploynent. Simlar
Increases are anticipated in other states (Wllians, 1957),
The increase in industrial clains will probably be acconpanied
by substantial increases in cases of functional hearing | oss,
since the incidence of functionality tends to be high anong
parsons \Whose hearing | oss is evaluated for conpensation
purposes. Finally, functional hearing | oss may occar wthin
the ordinary otol ogi c and audiol ogic settings. There are
evidences for its incidence in Children and ot her popul ations
also. In fact, functional hearing | oss may arise whenever
hearing is neasured. The inportance of the problemof func-
tional hearing lossis clearly related to its magnitude.
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Most cases of nonorgani c hearing | oss are exanpl es of
simul ation, the nmost bl atant being nalingering (or) simula-
tion for personal gain, but there appears to be many |earner
forma of sinulation, as well as sone cases Wiere actua
sinul ati on does not seemto be present. Beagley found that
there is acontinuumextendi ng frompure sinulationat one
end of the scale, to pure organic hearing | oss at the other,
and that within this continuum no |ess than six categories
can be distingui shed.

Pur e si nul at ed hearing | 0ss.
. Organic hearing loss + simulation.
. Organi c hearing | oss + di ssinulation.

1
2
3
4. Conplete unilateral hearing loss + simulation.
5. Apparent sinulation, and

6

. Pure organic hearing | oss.

The source of patient referal, history of hearing | oss,
synpt ons and behavi ors both during and out si de of hearing
tests are factors to be considered before naking di agnosi s
of non-organic hearing |oss. A patient whose hearing | oss
appears to be exaggerated may have produced these synptons
because he i s incapabl e of nore reliable behaviors, because
of thew |lful fabrication or exaggeration of a hearing dsi-
order, or because of some psychol ogical disorder. Cbservation
of the patient and special tests for non-organic hearing | oss
often |l ead the audiol ogi st to the proper resolution of the
probl em
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Econony of time, energy and sinpl eness are sone of the
factors to be considered while devel oping a special test
for functional hearing |oss.

Ccassional |y, a patient professes to have a total |o0ss
of hearing and does not respond to test material at the full
output of the testing apparatus. Remarkably, though, the
patient may respond adequately in ordinary conversation, with
or wthout a hearing aid. such patients often enphasize the
poi nt that they get along so well becauae they read |ips.
Qovi ously, however, they are naking at |east some use of
hearing. But the ease with Wich he does |ip reading seens
di sproportionately great conpared with the apparent hearing
| 0ss.

These patients will usually submt to a "lipreading
test" in which they can performwell only if they depend on
their residual hearing alone. The test contains auditory
as well as visual stlnuli and consists of nonosyllabic
homophenous (wor ds whi ch | ook al i ke on the |ips, but sound
different) words Wiich are hereby inpossible to perceive by
lipreading alone. The patient, however, does not know
this and responds in his usual way to sound and vision. As
most of the correct responses are aresult of audition, the
patient inadventertly reveal s sone degree of functional
hearing. Goldman (1971) adm nistered this test to nornal,
organi ¢ and funcational hearing | oss groups and concl uded
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positively of its reliability over determnation of organic
levels and its predicted SRT relating closely to standard
puretone and speech measures and its useful ness of predict-
ing functional problemw thout the subject being cautioned.

According to Falconner, this technique is also effective
with patients who denonstrated a much smal | er degree of non-
organi ¢ deaf ness.

Pl an of t he st udy:

To devel op the test in Ml ayal am|anguage and testing
on normal speakers.

Need for the study:

Due to the sinplicity and useful ness of test and al so
owing to the problemof nultilingualismexisting in the
country, the test need to be developed in all |anguages. The
test has already been devel oped and standardized i n Kannada
| anguage by Subba Rao (1981) and in Hndi |anguage by Sadi a
Saher (1982) and in Tam | by Sridhar (1987) and in Bengal
by Ghosh Deberdish (1987) and in Tel ugu by Sujatha (1988).

Lar ge popul ation which may show t he probl emof functiona
bearing | oss m ght invol ve cases whose not her tongue is
Mal ayal am whi ch necessitates the devel opnent of this teat
i n Mal ayal am al so.



REVI EW OF LI TERATURE

Definition and Term nol ogy:

Functional hearing | oss. the termused here to desig-
nat e hearing | oss for which no organic basis can be deter-
mned or inferred, does not inply that the origin ia hysterical
or paychogenic, nor does it necessarily inply that the origin
I S conscious exaggeration of an underlying organic defect, or
sinply deliberate malingering. Avariety of terms are been
used anong audi ol ogi sts. Broekman and Hoversten (1960) enpl oy
t he term"pseudo neural hypacusis", Goldstein (1966) prefers
"pseudo hypacusis; Doerfler (1951) proposed "psychogenic deaf -
ness" to include all nonorganic hearing |oss. Chaiklin and
Ventry (1963) suggested the term "Functional hearing | 0ss" is
most meani ngful when it is defined "operationally and based
onintra-test or inter-test audionetric discrepancies as wel |
as nedi cal examnations that rul e out apparent organic condi-
tions that mght account for the discrepancies between the
observed behavi our and audi onetric findings".

Wl lianmson (1974) cautions that such terns do not nece-
ssarlly describe the same phenonenon. Since clinicians typi-
cal 'y do not know whether an inflated auditory threshold is
t he result of conscious or unconscious notivation, it seens
appropriate to use generic terns. Because of its specific
reference to hearing | oss the term"pseudo hypacusi s" which
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was proposed by Carhart (1961), appears nost descriptive.
Ot her terns used for this purpose include "pseudo deaf nut eness”
(Fromm 1946), pseudo organi c deaf ness (Getz, 1954) aad

pseudo deafness (Hefferman, 1955); The term"auditory

mal i ngering" refers to those persons who deliberately falsify
their responses on hearing tests for sone personal gain
(Quttman, 1938; Doerfler and Stewart, 1946, Foam er, 1958).

Many terns have been used to describe exaggerated per-
formance on hearing tests which are unconsciously notivated
There are terma such as "psychic deaf ness" (Froeschels, 1944,
Mykl ebust 1954) "hysterical" "psychogeni c deafness (Martin
Doerfler, 1951, Truex, 1946)". The team"hysterical deafness
inplies a formof conversion neurosis wherein the patient
| oses his ability to hear due to sone unconscious enotional
Conflict. Exotic |abels as "sinistrosis" (Fournier, 1958)
appear in theliterature.

Portmann and Portmann (1961) believed that it was possible
t o distinguish between psychogenic hearing | oss and nal i nger-
ing and outlined a procedure for making this distinction,
Gol dstein takes the position that all (nonorganic) hearing
| osses in adults and children are feigned and shoul d be desi g-
nat ed as pseudo hypacusi s.

Col dstein's two criteria for true psychogenic hearing
| oss are: (1) Consistent failure to respond at certain hearing
| evel s in behavioural audionetry although there is response to



these |l evel s in electrophysiologic audiometry or under
hypnosis and (2) auditory sensitivity to surroundings as
good as but no batter than that denonstrated to behavioural
audi ometry.

Types of functional hearing |oss:

Whan functional hearing loss is volitional, frequently
teaned nalingering, difficulty in hearing is feigned for a
sel f-serving notive. The gain for achild m ght be sinply
attention fromhis famly, friends or schoolmates. Wth
adults, the notivation mght be the financial gain to be
obtai ned by an accident victimor an enpl oyee who has bean
exposed to high noise | evels, avoidance of mlitary service
etc. Nonvolitional hearing loss is nore psychiatrically
oriented. In hysterical deafness, for eg, the auditory dye-
function is synptomatic or en underlying psychol ogi cal problem
The great majority of the cases we see are of the volitional

Functional hearing |lose of all types increases in tines
of uncertainity regarding national unenploynment and recession.
One smal |l group of patients with functional hearing | oss are
particularly apt to appear. There are patients who conceal
their hearing deficits in order to protect their jobs. This
Isincontrast to the more ccrmon practice of professing a
non-exi sting | oss of hearing.



| nci dence;

The incidence of functional hearing | oss varies dapending
on the popul ation examned. The current estimte, whem avail -
able, differ for avariety of reasons, first incidencefigures
vary fromsetting to setting depending in part, on the kind
of patients evaluated in each setting. Second, thecriteria
for functionality probably differ fromclinic toclinic. For
eg. a PTA-SRT discrepancy of + 6 dB or nore may be consi dered
as a functional sign by one iavestigator whereas a + 12 dB
or greater discrepancy will be required by another investigator
bef ore he becomes concerned about a functional hearing | oss.
Even order of testing (Hansel, 1960) may affect the observed
I nci dence of functional hearing loss within a single clinic
or between clinics. Third, sone clinics adm nister specia
tests for functional bearing | oss only when the problemis
suspect ed (young and G bbons 1962). G her clinics admnisters
such tests more or less routinely. It is reasonable to assune
that the Incidence estinates of that hearing | oss are apt
to be higher for the latter clinics. Finally, differences
Inincidence estimates may results fromdifferences in the
degree to which subjective evaluations are used in the identi-
fication process. In sone clinics, the examner's subjective
eval uation may be given considerable weight. In other clinics,
obj ective evidence inthe formof test findings may be the
sol e basis for making a diagnosis of functional hearing |oss.
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N | 0o and Sanders (1976) concl uded that 1%of the general
popul ation had reported to have functional hearing | oss and
85%- 90%of tha cases referred frommlitary and 11 - 45%0of

the veterans admnistration had this probl em

Truex (1946) reported an 8%i nci dance of functional hearing
| oss anong mlitary patients at Deshon Arny Hospital ; Knapp and
Gol d (1950) give 10%as an estinated i nci dence of functional
hearing | oss among mlitary personnel. Northern (1968) states
that 3.1 percent of the total 1967 case | oad for the Audi ol ogy
and Speech center, was di agnosed as non-organi c. An Gol ogi c
group with a large surgical practice and a consi derabl e di agno-
stic case |load reported an estimated "l ess than two percent”

I nci dence.

Fel dman (1965) states - "The physician may expect three
percent of his patientswith hearingloss to fall in the func-
tional hearing | oss category". According to Johnson (1956)

t he i nci dence of percentage of functional hearing | oss has
I ncreased by 11-45%

| nci dence anong chi | dren:

Doerfler (1951) reported a survey i n Wi ch t he audi ol ogy
centers were asked to specify the incidence of functional hearing
loss intheir clinic popul ations. 74%of the clinic Wich
replied reported of a fewor no child with functional hearing

loss. I n 21%centers, the range was 1%- 5% |n 7%of the
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centers, they reported an incidence greater than 5% Di xon
and Newby (1959) reported on 40 children between the ages
6 to 18 years with pseudohypacusis. Despite clained hearing
| osses, 39 of the children could fol |l ownormal conversational
speechwith little difficulty. MCanna and Del apa (1981)
reported simlar findings.

The incidenceis three times nore in females than in
mal es (Brockman and Hovertson, 1960, Calvert et al 1961, Dixon
and Newby 1959). The reason for this sex difference is
unexpl ai ned.

BEHAVI ORAL, | NDI CATI ONS OF FI NCTI ONAL HEARI NG LGS:

| ndi cati ons of pseudohypacusi s can be obtained fromboth
nontest situation and the test situation.

The non-test situation:

Frequently t he source of referral will suggest the
possi bility of pseudohypacusis. when an individual is referred
by an attorney foll owing an accident that has resulted in his
client's sudden | oss of hearing, suspician can arise. This is
al so true of veterans referred for hearing teats, the result
of which deci de the amount of nonthly pension to be paid.

A detailed case history is of great inportance here. The
patient may claiman over-reliance on |ip reading, may ask for
I nappropriate repetition of words, and may constantly readj ust
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the hearing aid. Exaggerated or contradictory statements of

difficulty or disconfort, vaguedicriptionsof hearing diffi-
culties and the vol unteering of unasked for suppl ementary
linformation may be synptonmatic for pseudohypacusis. They may
turn away with hand cupped over the ear, ostensibly to anplify
sound.

Johnson, Wark, and McCoy (1956) |ist a nunber of criteria
Wi ch they believe point toward possible functional |o0ss. They
I ncl ude the presence of serious enotional disorder, exaggerated
attenpts to hear or understand, excessively |oud voice, nervous-
ness, and conments apparently intended to account for discre-
pencies, such as "the ringing in ny ears confuses me".

Fel dman (1965) adds the foll owing: financial gain, exagge-
ration of the use of the "good" ear and apparent inability with
unilateral loss to localize sounds nornal | oudness, quality and
precision of speech of patients with alleged profound hearing
| 0ss.

The use or msuse of a hearing aid has frequently been
cited as aclue to the presence of nonorganic hearing | oss.
Unfamliarity with the aid, use of insufficient volune, un-
realistic statenments as to battery life, extraordinary inprove-
meat in hearingwth the aid, the successful use of a |owgain
aidwith a severe | oss are typical anachroni sns which shoul d
warn t he audiol ogi st to investigate the possibility of functional

10ss.
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Aues in nedical examnation:

The lack of an apparent physiologic basis (no history
of ear disease; normal meatus. Tynpani c nenbrane the m ddl e
ear functions absence of nasopharyngeal pathol ogy or vertigo,
negative responses to vascul ar, el ectroencephal | ic, and radio-
logic |aboratory tests) in sudden onset of hearing | oss nmay
suggest the possibility of functionality. Lack of agreenent
between the alleged | oss and the result of tuning fork tests
may al so point towards the possibility of non-organic hearing
| oss. Johnson and his associates (1956) |ist as discrepancies
| ack of lateralization to the occluded ear in the Weber test,
variations in response to Rinne and Schwabach, nonentary
response to tone, and inconsistency between tuning-fork and
audi onetric response.

According to Ventry and Chai kl I n (1965) few variables in
clinical history were significant in distinguishing functional
| oss. Those variables were tinnitus (higher incidence), sub-
jective loudness of tinnitus (greater), interference with hear
ing by tinnitus (nmore), higher incidence of exposure to noise
trauma, and nore frequent report of history of ear disease.
They found that the conbination of nedical history, otolaryngo-
| ogi c examnation and tuning fork tests identified 53%correctly.

Conventional audionetric Tests with functional hearing |oss

Pure tone audionetry: —

One of the first clues to nonorganic hearing lossis
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I nconsi stency on hearing tests. \Wen the test-retest

variability exceeds 10 dB for any threshol d nmeasurenent,
one must consider the posslibhility of nonorganicity.

Behavi our acconpanyi ng pure tone audionetry, which is
consi dered to be characteristic of functional hearing |oss.

1. Attitude inplying great strain or painful effort to
hear the signal

2. Frequent adjustment of earphones, ostensibly in effort
to hear better.

3. Very slow and tentative response with finger signal
very slight excession of finger to lindicate detection
of sound.

4, Slight twitch of finger as signal introduced but no
definite response until signal strength has been increased.

5. Inconsistent responses, sonetines followed by inprovenent
In consistency after audiol ogist's statenent regarding
patients possi bl e msunderstanding of instructions.

6. Patient wearing earphones responds to softly spoken
inquiry (eg. "In which ear are you hearing the tone?").

7. Flnching or nervousness in subject with alleged total |oss
when exam ner introduces brief burst of very strong inten-
sity. This technique, originally suggested by Fourier
(1958), is not recomended.

8. Responses to "Booby catchers" (Fourier, 1958) which are
sudden unexpected conmmands or remarks at low intensity
(eg. "Stand up", "open your nouth", etc).
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9. Response to second or third presentation of tone at an

intensity |ower than previously determned |evel.

Audi ometric configuration:

Semanov (1947), Fournier (1958) described flat audiogram
pattern showi ng an equal amount of hearing | oss across fre-
guenci es.

Doerfler and Carhart noted 'saucer-shaped audiogram
simlar to supra-limainal equal |oudness counter as the
typical curve illustrating non-organicity. But Chaiklin
et al reported that there is no typical pure tone configura-
tion associated with nonorganic hearing |oss.

Lack of consistency on repeated measures, i.e, the
poor test-retest-reliability is another indication of non-
organicity.

The relationship between air conduction and bone conduc-
tion thresholds i.e. if air conduction thresholds are better
than bone conduction thresholds, we can infer that patient
has difficulty in making accurate |oudness judgement via bone—
conduction. Bone-conduction thresholds may |ater represent
organic thresholds (Hopkinson, 1973). Lack of lateralization
inunilateral severe hearing loss. In such cases shadow
curve may be absent or elevated beyond expected (Chaiklin and



..17)
Ventry (1963), Wl liamson (1969), Feldman (1969), Martin
(1978). Contral ateral response especially for bone-conduc-
tion is also an indicative of functional hearing |oss
(Martin, 1978; WIlianmson, 1969).

Speech audi oret ry:

The speech reception threshold (SRT) is generally
expected to conpare favourably with the average of the best
two of the three thresholds obtained at 500, 1000 and 2000Hz,
(Siagenthal er and Strand, 1964). Lack of agreement between
t he pure tone average and the SRT, in the absence of explana-
tions such as slope of the audiogramor poor word discrimna-
tion (Noble, 1973) is synptomatic of nonorganic hearing |oss.
Carhart was the first to report that inconfirmed cases of
nonorgam ¢ hearing | oss, the SRT is |ower (better) than the
pure tone average(PTA). Ventry and Chal klin (1965) reported
t hat the SRT-PTA discrepancy identified 70%of their patients
wi th pseudo hypacusis, in each came the SRT proving to be at
| east 12 dB | ower than the PTA. The lack of SRT-PTA agreenent
Is often the first synptom of pseudohypacusis.

Anot her indication is the functional subject's divergent
responses to stinulus words in speech thresholds testing. He
may repeat only half of the spondee ("boy" for "Cowboy", "ball"
for "basebal |" etc), although he has been carefully instructed
to guess if he is not certain and has been thoroughly brified
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on the test words to be given (Fourier 1958; Chal klin and
Ventry, 1963; Johnson et al 1956). It is reported that sone
patients will repeat only the first half and others only

t he second hal f of the stlmlus word.

Chal kl'in and Ventry (1965) made one quantitative anal ysis
to find out the difference between normals and functiona
subjects. The fornula he gives for spondee Error Index is
as follows:

SERI -NRE + OS+SL/ TE X 100, where
SERI = spondee error index, NRE = no response errors, OS = one
syl I abl e response; SL = spondee fromthe [ist (eg. farewell for
base ball). Scores of 86 or higher are considered positive;
85 or lower are considered negative. 85%of functional group
had positive scores and 87%of nonfunctional group had negative
scores. Here, the high score contracts with | ow nunber of
fal se positive responses during puretone testing identifies a
functional patient and such responses are al so expected while
testing discrimnations.(Hopkinson, 1973, 1978).

Accur ate responses to the speech discrimnation test
wor ds can provide nore information not nerely to the presence
or absence of functionality, but to the actual organic threshold
as well. Regardless of the spondee-threshold level, if a
patient achieves a respectable score, in sound field at a | ower
level, it is clear that this patient has binaural hearing for
speech which is close to normal .
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Canpbel | (1965) devel oped on index of ' pseudo-discri-

mnationloss (PDL) for evaluating objectivelythe 'unreasonable
patient response. Errors in patient response are divided into
four categories: (1) Typical or characteristic errors (2) un-
common errors; (3) mssed easy words; and (4) no response.

PDL val ues are obtained by dividing the scores of the |ast
three categories (2, 3, and 4) by category 1. Val ues obtained
of less than, 0.7 are negative, values from0.6to 1.7 are
marginal; and values in excess of 1.7 are considered to be
indicative of extra-auditory influence.

Menzel (1960) found that it is better to begin the
audi ol ogi ¢ examnation wi th speech audiometry in cases of
suspected functional |o0ss. Mnitored live voiceis frequently
preferable to have the greatest flexibility which will help
to obtain maxi mal response.

Rintlemann and Harford (1963) found that SAL test can be
used in identifying nonorgnic hearing |oss. The introduction
of anoiseto thetest ear, either by air-conduction or bone-
conduction, may cause elevation in auditory threshold which
suggest nonorgani ¢ hearing di sorders because of their incon-
sistencies with predicted findings on patients with true

hypacusi s.

Al'l these nethods di scussed above help in identifying the
probabl e presence of some non-organi c hearing disorder. But
they fail to provide evidence regarding the true threshol ds
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of hearing. For this purpose, devel opnent of special tests
was necessary.

Speci al Tests:

The prinmary purpose of special tests for non-organic
hearing loss is to provide information about the patients
hearing even in cases where his active participationis
| acking. Tests for non-organic hearing | oss (NOH.) may be
perfornmed with pure tones or with speech. Some test nmay
he carried out wth the usual diagnostic audioneter, and
other tests require special equipment. Newby (1972) clained
that the purpose of special test is to confirmor to reject
the inpressions of patients behaviour obtained through
routine testing. Al the tests so devel oped considered the
factors |ike econony of tine, energy and sinplicity
(Pangching, 1970).

Stenger Test:

Stenger originally described his test in Germany in 1900
and 1907. Basically it calls for two matched tuning forks.
Later in 1945 indicated the use of audioneter as a
source of sound. Since then Stenger test began to take quanti-
tative form Altschuler (1971) advocates it to be the ' nost
certainly to be best in unilateral cases' and with sophistica-
tion can al so be used for bilateral cases.
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Principle: Stenger principle states that when two tones of

t he sane frequency are introduced simltaneously into both
ears, only thelouder tonew || be perceived.

Methods: Divided intothree classes (Altschuler, 1971) .
A - Qualitative and Quantitative nethods: These tests mainly

ai ns at screeningnon-organicity (Ballentyne 1960; Martin,
1978; Hailer, 1955). Based on the results of qulitative
tests, quantitativetests may be interpreted. (o' Neill and
Oyes, 1966; satal off, 1966 cited by Altschul er, 1958).

The signal is presented at better ear, at near threshold
| evel and to the poorer ear at 40 dB HL. If no response is
elicited than we can infer that tone is heard in the poorer
ear. Thus quantitative nethods approximate the threshol ds.

Inthiscategory, quantitativenethods, ascendi ngor

descending signals are presented to the poorer ear. No
rational e has been given for this testing. Ross and Peck
(1970) conpared this nodes with respect to interference |evel
(IL). But this nmode was not rel evant since nothing was seen
for either node to yield smaller interference | evel and node.

Stenger is considered to be positive when subjects do
not respond tothetonein poorer ear actually when he is
supposed to hear. However, it is suggestedto use both nethods
to arrive at a valid estimation of threshol ds.
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C. Inthis nethod, a "fading tone" is used. The stimlus
I's suddenly or gradual Iy (after increasing the tone in poorer
ear) taken off. |If thetoneis heard, than the toneis
actual ly heard la the poorer ear. But validity of such
method i s questionable (Gaith, 1956; cited by Al tschuler, 1971).

Factors affecting st enger test:

1. Intensity relationships between ears - For the stenger
test to bevalid, the interaural difference should be
large in addition to size of the functional conponent
inthe better ear. (Atschuler, 1971; Kinstler et al 1972).

2. Diplacusis - The occurance of diplacusis phenomenon can
invalidate the stenger test and this finding is been
supported by Newby 1958 and Watson, 1949. This factor,
according to Chaiklin and Ventry (1963) has been over
rated as a main drawback in the validation of stenger test.
They opine that small pitch difference coul d be obscured
by stenger effect, whenever a critical point is passed
regarding the perceived |oudness. To counteract this,
Al tschul er recommends (1971) the use of either speech
St enger or narrow band si gnal s.

3. Recruitment - Menzel (1965) reported that recruitnent is
a factor which could affect stenger test results. Though
recruitment is a rare occurance in unilateral cases but
enough care Shoul d be taken with these cases who show
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normal hearing through speech frequencies and sensori -

neural dip at 4 KHz (Al tschuler, 1971) and bilateral
cases it demands nore precautions.

O her consi derations:

The very observations that stenger is true for speech
frequencies the following call for further study and research
in this regar d.

1. Bel ow 500Hz cross over of the stinulus may take place.

2. Above 2 KHz, the thresholds may be suppressedor recruit-
ment may invalidate in test results (Ventry 1962; Haller,
1965) .

3. Ear pathology in addition to centralization occurance
(Chaiklin and Ventry 1963; Goetzinger and Prud, 1958;

cited by Altachuler, 1971).

Modi fication of stenger test:

1. Speech stenger - The basis of speech stenger test is the
classical pure tone stenger test (Johnson et al 1956;
Tayl er, 1948). Here speech spondees are used and speech
signals are used to verify monoaural |oss of hearing.

Procedure: The signal initially is givenat 5to 10 dB SL
to the good ear. the spondees fromthe sane i nput source
are fed to the better ear at level at that elicits 10%correct
response. At this stage, the signal is directed to the poorer
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ear. Test is positive if patient stops responding or con-
tinues to respond at levels significantly |ower (15 dB or
more) than his voluntary SRT. The | owest hearing |evel of
the tone in bad ear producing this effect is called the
mnimumcontral ateral interference |evel.

Stenger test is useful in cases where interaural diff-
erence in SRTis significant. (Menzel, 1960) and exi stence
of functional overlay for speech in poorer ear. Speech
stenger tests also hel ps to overcone dipl acusi s phenonenon
and beats (Martin, 1978). The procedure has been descri bed
by Newby 1958; Goetzinger and Proud 1958; Watson sod Tol an
1949, Carhart, 1966).

2. Shifting voice test: This is helpful in detection of uni-
| ateral functional hearing |oss subjects. It is nodifica-
tion of speech stenger test. The stimuli (Wich can be
instruction, question or spondees) is shifted between the
ears. The subject has to indicate the ear in which heis
hearing the stimulus. A case of functional hearing |oss
wi Il respond inconsistently.

Davi s and Gol dstein (1966) found this tests to be usef ul
with unilateral cases and that Johnson (1956) and Carhart
(1960) suggests its usewith the bilateral cases having slight
intaraural difference.
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According to Newby (1972) its difficult to rely on

this test since it puts pressure on the patient. Thus
agai n depends upon patients confusion (\Watson, 1949).
Carhart, 1960 concludes that there is disagreenent whether
test results approximte to true threshol ds.

3. Rapid random | oudness judgement (RRLJ): This test is nore
or less based on Fower's ABLB test. This tests confuse
t be noncooperative subjects to elicit response for which
be was previously denies its existence. Initially,
patients voluntary SRT and pure tone thresholds are
obtained in each ear. Then the tones are presented
alternativly. He has to report which of the toneis
perceived as louder. The instruction that follows wth
each presentation of stimuli are - this is nunber 1,
this is nunber 2, which is |ouder?

In each rapid succession, tone skipps variously in one
or nore octave, varying the SL with equal tine given in each
ear for each pair of tones.

An evi dence of confusion in each ear signifies indication
of functional hearing |ose. \Wereas an organic case W |
elicit consistent response. The teat canbeusedw thuni -
| ateral or bi | ateral cases.

Nagel (1964) reported that if the nethod of stinulus pre-
sentation are programmed, then the efficiency of test wll
be | ncreased.
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Fusion Inferred threshold test (FIT teat):

FIT tests does not attenpt at unmasking nonorganicity
but tries to determne a close estimate of true thresholds
with patients who are otherwise difficult to eval uate.
According to Bergman, it uses stenger phenonenon to deter-
m ne threshol ds of hearing sensitivity when standard audi o-
metry yield uncertain results.

Met hod: Subject is presented stinulus in the better ear at

10 dB SL. Then the stinulus imthe poorer ear is increased
until nmedian plane localization occurs. Thus the true
threshol d of the poorer ear will be the sensitivity required
for median plane localization mnus 10 dB SL

G her nodi fications:

Al these tests have little relevance for testing of
children having functional hearing | oss especially with
Stenger test.

Al tschul er (1971) tested 12 children on the stenger test
and have found its significance. He recomrends the fol | ow
I ng.
1. Use of ascending technique in the poorer ear or starting
at 0 dB HL.
2. Sinultaneous presentation and withdrawl of pul sed tone
to be uitilized.
3. Tone to the good ear should not be faded away.
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4. Tone shoul d be presented directly and should be in 5 dB
steps with the pause time and stimuli tinme sporadically
altered to avoi d rhythmecity.

5. Test should be initiated with the tone being presented
to the good ear close to subjects thresholds to precipi-
tate constant response.

6. The test should be incorporated into the routine puretone
audi ometry preceded by adequate instructions and shoul d
be acconpl i shed quickly.

Fourier (1958) has described four methods, which allow
t he examner to establish thresholds.

Wasanurthy (1971) found that the stenger test can be
admnistered to equal |oss cases.

Based on binaural summation and basic principle of
stenger test, vyasanurthy (1971) described two nethods. The
first method is based on the finding (hirsh 1952) that the
di fference between binaural threshold and nonoaural thresholds
at 35 dB above the subject's threshold is 6 dB. The second
method is based on the finding (Hrsh, 1952) that binaura
threshold is better than nmonoaural threshold by 3 dB at threshold
| evel .

ABLB: A test for functional hearing I|oss:

ABLB (Alternate binaural |oudness bal anced) (autonatic)
test can be used to identify unilateral functional hearing | oss.
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the rationale of the test is based on the prescription that

all unilateral SN hearing |oss cases exhibit conplete recruit-
ment (within the limts of + 20 dB) at highintensity |evels,
I rrespective of tone decay, to ABLB (automatic) test. At the
poi nt of balance, if the hearing | evel of the tone presented
to the normal ear is |ess than the hearing |evel of the tone.
(30 dB SL) presented to the suspected ear by 20 dB or nore,
functional hearing loss is indicated. However, if thereis
mo significant difference inthe hearing [evels at the point
of balance (i.e. if "R is present, Rerecruitment), functiona

hearing | oss cannot be rul ed out.
The Lonbard Test :

The Lonbard test is based on the experience that persons
i ncrease their vocal |evel when they speak in a background of
noise. If anoiseis presented to the ears of a speaker who
does not hear the noise, therewll be no Change in the | oud-
ness of voice. |f however, the level of a person's voice
goes up as noise is added to his ears, it is obvious that
the noise is audible to him

Procedure: Subject is positioned with air conduction receivers
over his ears and asked to read or speak aloud. A neatly typed
paragraph hel ps to avoid sonme difficulties professed during
pexrformance of this kind of test. As the subject reads, a
masking noise i s added to both ears and gradual Iy increased in
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intensity. The examner listens for increased vocal | oudness.

To hel p detect this | oudness i ncrease, the subject nay be
asked to read i nto a mcrophone, and his speech is fed into
the VUneter of the Speech audi oneters being used. Any

I ncrease in | oudness of the reader's voi ce can be visually
observed as an increase in the val ue of the peaks on the
Wneter. This indicates that the noi se was at |east |oud
enough to himto cause this voice reflex. No change in

| oudneas m ght suggest that the noi se was not heard or was
not |oud enough to cause the reflex. If a person wth a 90
dB | ose of hearing show positive result oa the Lonbard test
at 75 dB, NCH. is immedi atel y suspect ed.

Limtation: (1) If thepatient isilliterate, reading is not

possi ble (2) If the personknowthe principle, benmay beat
the test.

Del ayed Auditory feedback: (DAF):

Ruhm and Cooper (1964) devel oped this techni que for the
di agnosi s of NCH. based on the concept putforth by Bl ack and
Lee (1951, 1950). Bl ack and Lee observed that nany nor nal
speakers experi enced nonfl uent speech when speech is del ayed

under various conditions such as earphones (Newby, 1972).

Principle of the test: In the presence of DAF, the readi ng

r at e becones sl ow
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| nst runent at i on:

prrrean : |
D{} o e S
| A S | k.
MiC TAPE RECORDER DELAY AUDIOMETER
o | C2 L
ol
HEAD (ET.

Procedure: The subj ect is placed before a m crophone, pre-
ferably in the patient roomof a two roomaudi onetric suite.

He wears a pair of air conduction receivers. A prepared text

I s provi ded Wi ch shoul d be easy to read and shoul d be conpl et ed

i none-hal f t o one m nut e.

- Ask the patient to read the passage al oud. Note down the
time taken to conpl etely readi ng t he passage.

- Let the equi pnent be on. Simulus is going to the headset
now Ask the subject to read t he passage agai n and note

down the time taken to conpl ete t he passage.

Del ay can be adj usted by varying the di stance between record-

I ng head and pl ayback head.

I ntroduce the DAF (usual |y the delay will be 0.18 sec)
at level equal tonormal intelligibility level (usually 30 dB H.)
After each reading, the level israised 10 dBuntil a positive
result is seen.
- Repeat the third procedure with increase in the | evel of DAF.
Not e down the ti ne.

- Repeat the procedure until the subject's reading rate reduces
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Not e down the |evel of DAF at which the subject's read-
ing rate reduced.

If the level of the DAFis less than the admtted SRT
of the subject, pseudohypacusis is suspected.

Doerfler Stewart Test:

The Doerfler-Stewart (DS) test is a confusion test,
usi ng spondee words and sawtooth noise; and is named for
t he audi ol ogi st and engi neer who devised it (Doerfler
Steward and Doerfles Epstein 1946). The test is perforned
binaurally and is contrived to confuse the patient by
presenting the noisein his ears so that he [oses his "Yard
stick" if hisintentionis to consistently respond to the
wor ds above threshold as though they were at his SRT. Menze
(1960) has reconmmended that the D-s test shoul d be perforned
early in the battery of hearing tests to discourage nonorgani-
city in these patients whose intentionis to nalinger.

Procedure: The patient is instructed to repeat every spondee
word he hears. No nention is made of the noise that will be
presented. The level of the spondee words is controlled by
one hearing level dial and the |evel of the noise by the other
hearing -level dial. Both channels are directed to both
receivers. NMonitored |ive voice is used.
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The SRT is neasured i n the beginning. The criterionis
two correctly identified words out of four. Wen this |evel
I s reached, the hearing threshold | evel is recorded as sRIT;
on a formas shown in the figure. The sRT is than rai sed 5dB
and the words again presented preferably in a rapid fashion.
At this level, the patient should be able to repeat all the

words. This is recorded as SRT; + 5.

After SRT; + 51is found, the examner continues to repeat
t he spondees as be introduces the noiseinto both ears, start-
ing at zero dB HTL. The noiseis raisedin5 dB steps until
the patient stop repeating the spondees. This is called the
noiseinterference level (NL). The noiselevel is raised
above the N L, in5dBsteps, with one spondee word present ed
at SRT;, + 5eachtinme the noiseis increased until a noi se
| evel 20 dB above the NIL is reached. The | evel of the spondee
words is then reduced in 5 dB steps, presentingone spondee
word at each step until a level 15 dB bel owSRTy, i s reached.
The noi se level is then reduced i n 5dB steps to zero dB HTL.
A second SRT, labelled SRT, is then obtained in the sane
fashion as SRT; Then noi se detection threshold (NDT) is
obtained for both ears in a fashion simlar to that used for

pure tone threshods.

The norns are determned by Doerfler and Epstein (1956).

They are given in the follow ng figure.



$RT NDT se33)
j:_IQT;__‘ S RT. +5 __L'Ji L 2 - { r—“—"—L“"

Test

Results | | i__..l {__ 1_1 TS

SRTi-SRT= SRT, VDT SRT,-nDT SRT;*S-NFL fUD"T_r'W(_

B | L1 L q

—ftb‘”g ~T 6 IS ~*f++3 -3!{_-6—_,;__

Normal Values: ~4 6715

When the extremes of these norms are exceeded on two
or nore nmeasures, the test i s considered positive and
strongly suggests that the SRT of the patient is |ower
than the SRT that he vol unteers.

Di sadvant age:

1. The D-Stest does not tell us the extant of non-organicity
nor does It reveal the true SRT.

2. The test is binaural and therefore elimnated in unilateral
cases.

3. When word discrimnationis poor, either real or feigned,
the patient may appear unable to repeat 100%of a list of
spondee words at any sensation |evel.

Ventry and Chal klin (1965) found that the D-Stest may
not be as efficient in detecting nonorganic hearing |oss conpo-
nents as the PTA-SRT conparison. Asignificant nunber of their
patients with organic hearing | oss yielded positive DS results.

Many audi oneters today do not provide saw ooth noi se gene-
rators. \White noise does not provide sufficient intensity in
the 125 to 500 Hz range, which will give nmeaningless results.
the Ds list is not often performed today.
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Marvin Engel berg (1970) found DF test not to be valid
and recomended that it not to be utilized for detecting
unreliable hearing |oss responses.

The Mdified D-s Test:

Martin and Hawkins (1963) nodified the procedures so that
it could be used with children, unilateral |osses, and those
patients who are incapableor unwilling to repeat spondee words.
The test is performed in one ear, using pure tones and white
noi se as a nmasker

The sane procedure is uaed. T, and (T+5) are found out
by ascending approach. A white-noise is then presented to the
test ear at 0 dB HTL and raised in 5 dB steps. Each tine the
noise level is raised, atoneis presented at T; +5. Wen a
noi se level is reached at which no response is obtained to a
tone at Ty+ 5, thisis the NIL. The noise level is then reduced
in5 dB steps until either a response to a tone (presented once
at each noise level) is seen zero dB on the noise-level dial
I's reached. A second pure tone threshold is then obtained (T))

The norns for the nodified D-S test are also given. It
I's necessary for the clinician to determne his own norns on
a set of normal hearing persons before he can performthis
test. If the difference between T, and T, exceed plus or m nus
5dB, or if theNIL- T, + 5 exceed the val ues determned for
the effects of masking on the pure tone, the test frequency is
suspected of nonorgani ¢ contam nati ons.
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This test also got the simlar disadvantages as, the
first one.

Sswi nging story test:

Anot her way of confusing a patient who alleges a unilateral
hearing loss is to admnister the swnging story test. The
patient is asked to listen to a story, parts of which are
presented to the better ear, parts to both ears, and parts
to the poorer ear. The story is read so rapidly that it is
difficult for the listener to be certain what information was
obtained fromwhich ear. The test requires the use of a two
channel speech audiometer with a switch that allows for rapid
switching tothe |eft ear, right ear, or binaural position,

A two roomaudiomatric set up is essential. Wile this test
I's generally perforned using monitored |ive voice, the test
can be prerecorded on a stereophonic tape.

The patient is advised only that he will be told a story,
and that he is to repeat all of the story that he can renmenber.
The ear phone positioned over both ears and the test is begun.
The exam ner reads one of the swinging stories (or plays
through a tape recorder), The hearing |level dials are set
so that the story will be presented 10 dB above the threshol d
of the better ear and 10 dB bel ow t he threshol d of the poorer
ear, at the conpletion of the test, the patient is asked to
r epeat t he st ody.

|f the patient includes any information provided to his
poorer ear only, the conclusion must be drawn that he has
hearing in that ear belowhis admtted SRT.
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The swinging test islimted to unilateral cases. It

the SRT of the poor ear is nmore than 40 dB above the bone
conduction | evel s of the better ear, the test may be con-
tamnated by cross-hearing. This test nust be performed

wi th consi derabl e experience of nonitored [ive voiceis to
be used, since it obviously requires a great deal of dexte-
rity and sophistication on the part of the examner. The
test does not identify the true threshold Ia the poor ear,
but dermonstrate graphically that the subject is feigning

or exaggerating a unilateral hearing |oss.

Confusi on tests:

A series of tones may be introduced above and bel ow
t he voluntary threshold and the patient is asked to count
the tones and tell the nunber he has heard. (Ross, 1964).
Thi s becones a problemfor the nonorganic patient, since
he has to renenber which tones heiswlling to admt to
hearing. The same procedure may be used to pul se the
tones rapidly fromone ear to the other inaunilatera
case. The tones shoul d be above the threshold of the
"better" ear and bel ow the admtted threshold of the "poorer”
ear (Nagel, 1964).

Tone-in-noise test (TIN):

Chai klin and Ventry (1965) have questioned the efficiency
of DStest inthe detection of 6 nonorganic hearing |oss
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cases. According to them the test is difficult and conpl ex
in terms of admni stration.

Based on the above findings Pangching G enn (1970)
modified DS test. This test neasures the difference between
the threshol ds in noi se and pure tones. The subjects first
threshold (T;) is obtained in ascending nethod. Then with
the intensity at (T;+5) dB w de band noi se i s introduced
suddenly at 10 dB above (T;+5 dB) level. Then Second tine
threshold is obtained in this condition with interrupted
tone. According to Pangching (1970), the difference of 5 dB
In threshol ds between quiet and in noiseis indicative or
organic and when this difference exceeds 10 dB indication of
functional hearing |oss. However, this test does not provide
estimation regar di ng t he t hr eahol ds.

Eyebl i nk response test:

The cochl ear pal pebral reflex is an involuntary eye
blink reflex to the onset of level auditory atimuli which
I s approxi mately 90-100 dB SL in normal and organic | oss
cases. This phenomenon was made use by { anabos (1953). It
does not help to determ ne absol ute threshol ds (Chaiklin
and  Ventry(1963).

This test was used by Gallonery and Buller (1956)
reported a difference of 5 dB between voluntary and invol un-
tary thresholds and insists of prolonged training needed.
The eyeblink responses rate after prolonged conditioningis
bel ow a desirable | evel for threshold determnation (Lowell,
1960) .
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Sw tched speech, test:

This test is given by Calearo (1957). The test consists
of several naani ngful short sentences recorded at an average
speed of 85 words/mnute. The sentences are swtched back sad
forth between the ears at 30 dB above better ear threshold
with 50%of the signal going to each ear. Two swtching rates
are used (2-3 sec). The patient hears the nmessage in the
better ear as relatively unintelligible interrupted speech,
bat intelligibility increases when swtching rate i s increased.
I n functional hearing | oss cases, case i s unaware of the por-
tion that is presented to the better ear. when the subject
has highintelligibility at lowswtching rates, or unableto
under st and nmessage even at high swtching rate is indicative

of functional hearing | oss (Chai klin and Ventry, 1963).

Yes-No Test:

This test is used wth children for diagnosis of functional
hearing | oss. The threshol ds are established by ascendi ng and
descendi ng procedure and child has torespondinterns of "yes"

or "no". The authenticity of the test depends upon the child
responses follow ng the tone being presented (M|l er, 1968;

MIler and Rehnan, 1970). This test is easy to admnister and
does not require any special equipnent. This techni que hel ps

I n di agnosi s of degree and type of hearing | oss (Fank tan, 1976).
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Maski ng Test:

This test is based on the fact that existence of one to
one rel ationship between the | evels of the masking noi se and
of the masked pure tone thresholds. Hood (1959) used this
principle to diagnose unilateral functional hearing | oss cases.
When noise is raised by 20 dB, the pure tone threshold is also
rai sed by equal amount (Shadowing effect). Chalklin and Ventry
expressed doubt on this test in the diagnosis of non-organic

Cases.

Bekesy Audi onetry:

Jerger and Herer (1961) described a fifth type of tracing
Wherein the pul sed tone threshol d appears to be poorer (| ower
in the audiogram than the continuous tone threshold. They
associ ated nonorganicity to this type of tracing.

A nunber of witers have reported type-V tracings as being
synptomatic of nonorganic hearing | oss, when a person is try-
ing to respond consistently at sone suprathreshold | evel, he
must remenber how | oud the tone was the Iast time he responded.
The subject nmust set up his own internal standard for the
| oudness of the tone to be traced. For subjects with nornma
hearing, nore intensity is required for pulsed tones than for
continuous tones for the tones to appear equally loud at |evels
above threshold (Rintleman and Carhart, 1964).
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Hattler (1970) found that the Type V pattern was accen-
tuat ed when he used a | engthened off tine (LOT). Instead of
using the normal pul se rate of 200 mlli seconds on and 200
mlliseconds of f, Nuttier used 200 ml|iseconds on and 800
mlliseconds off. He found that type v patterna often appeared
with this arrangenent, Wiere they did not with the normal 50%
duty cycle. The other four Bakesy patterns were unaffected

by the I engthened off tine.

Finding that the Type V pattern did not always appear in
cases of nonorganic hearing | oss, Hod, Canpbel |, and Hutton
(1964) devel oped a procedure cal | ed BADGE, an acronymf or
Bekesy Ascendi ng Descending Gap Eval uation. The procedure
i nvol ves the use of a fixed frequency, conparing three Bekesy
tracingsalleged to be threshold. The first trace is obtained
with a continuous tone that increases inintensity fromzero
dB HTL, call ed a continuous ascending (CA tone. The second
trace is nade with a pul sed ascending (PA) tone. The third
and last trace is obtained wth a pul sed descending (PD. A
nunber of patients w th nonorgani c hearing | oss gave sharp
di fferences on t hese t hrough one m nut e traci ngs, whi ch shoul d
have been identical in an organic hearing | oss. Positive BADE
resul tswere seen in nonorgani c patients Who di d aot exhibit
Type V tracings. This conparison of ascendi ng and descendi ng
t hreshol ds had been descri bed nuch earlier using a conventional
audioneter as a test for nonorganic hearing | oss by Harris
1958.
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D eroff and Jena (1970) found that Type-V tracing given

by Jerger should correspond to the normal reaction of the

human ear as | oudness depends on duration of sound.

Per f or mance of tracking behavi our on an autonatic audi o-
neter requires nore attention and cooperati on and the tracking
behavi our is undoubtedly influenced by a nunber of interrelated
factors, such as physiol ogi cal and psychol ogi cal readi ness
fatigue, boredom notivation and personality. Another dis-
advantage is that the accurate threshold cannot be obtai ned

using these Bekesy audionetric procedures.

Bl ectrodernal Audi onetry:

Thi s is anot her objective audionetric nethod i.e. the
patient hinself plays no voluntary role in stating when he
hears or does not hear the stinmulus. H ectrodernal audioo-
metry (EDA) conbi nes the use of Pavlovian conditioning with
neasurenents of the psychogal vani c response. It has been
known that the skin serves as a conductor of electricity.

By placing electrodes on the surface of the skin at two
nei ghbouri ng points, as at two adjacent finger tips, the voltage
cam be anplified and studied in terns of its electrical resis-

tance. Skin resistance is neasured in electrical ohns.

Bordl ey and Hardy (1949) were the first to apply psycho-
gal vanonetry to audionetry. By pairing a tone presented

through an earphone with a small electrical shock delivered
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by electrodes to the fingers of the hand opposite the pick up
el ectrodes, the patient could be conditioned to respond to
the tone. Since the shock always results inadrop in
resistance, tones could be followed by Shocks until the subject
associated the two. The purpose of the electrodernmal audio-
metry is to cause the conditioned stimilus (the tone) to give
rise to the same response on the psychogal vanoneter as the
uncondi tioned stimulus (i,e. the shock).

The Gl vanic skin response audionetry hel ps to explore
threshol ds and thus to detect the presence of non-organicity
with high degree of validity and reliability with proper
met hodol ogy. This method can determ ne air-conduction and
bone- conduction thresholds. Doefler and Machune (1954);
Busk, (1958) and Hanley at al (1958) have reported that GSR
threshol ds are generally within + 5 dB of the voluntary
t hrehol ds.

Chai klin and Ventry also found this nethod as an effective
procedure for identifying pseudohypacusis and determning the
threshol ds. Using speech neasures in electrodernal audionmetry
coul d be very useful in identifying the non-organic hearing | oss
cases (Hopkinson, 1973).

Di sadvant ages:

Al cases cannot be conditioned. Use of electrical stimulus
itself is adifficult nethod. A person who has acquaintance with
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the test can confound it since small nmovenents results in

t he novenent of stylus leading to msinterpretation

El ect rocochl eography and evoked response audi onetry:

Cortical response audionetry is one of the nost objective
avenues in determning the pseudo hypacusis cases. |t does
not involve any shock, or patient's cooperation (Martin 1978).
It is valid and objective index of auditory sensitivity
(MCandl es et al 1968), Voluntary pure tone thresholds and
ERA thresholds are within + 10 dB (Alberti, 1970).

The ERA consists of conputer, an el ectroencephal ograph (EEG
an averagi ng conputer where conponents of evoked response are
anal yzed (50-300 msec). Hearing | oss which is not evident
in electrophysiologic testing but is evident at routine audio-
| ogical testing is indicative of non-organic hearing |oss. How
ever, the confirmation should be inforned through other tests.
(Cody and Townsend, 1973:. Beagley, 1973).

El ectrocochl eography (EcochG neasures the 8th nerve poten-
tials without artifact that are seen with EDRor ERA It is
gai ning popul arity in recent years (Martin). It is expensive
and tine consumng (Beagley, 1973).

Acoustic | npedance Measurenents:

Acousti ¢ i npedance measurenents (stapedial reflex threshold
measurements) al so can be used as a quick and sinple method for
the identification of functional hearing loss. It has been
used for this purpose since 1950 and this doesnot need much
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cooperation of the patient. In nornmals the stapedial reflex
I s about 80 dB above pure tone thresholds. In cases of

Meni ere' disease and positive recruitnent test, a gap of 30
dB between the two i s expected. But Wien It is | ess than

5 dB it should be expected as non-organic hearing | oss (Lanb
and Peterson, 1967; Feldman, 1963). Many procedures have been
identified for detecting hearing level (Jerger et al 1974,
Keith, 1977; Hall, 1978, R zzo and G eenberg 1979; Popeli ke
et al, cited by Hall and Bl eskney, 1981, Baker and Lilli,
1976; Jerger at al 1978). However caution shoul d be taken
whenever conducti ve pat hol ogy occurs. |n cases of suspected
pseudohypacusis, test signals are presented to the ear in

guestion with nmeasurenent probe in the contral ateral ear.

hbdified speech test:

TH s test includes repetition of 3 spondaic words in a
sequene, nonosyllables repetition in the | owest sensation

| evel s and di scri m nati on neasur es.

Fal coners lip readi ng t est in Engl i sh:

Fal coner (1966) devel oped this test using honophenous words
presented at various intensity levels (SRT + 10, SRT + 0, SRT - 10,
and SRT - 20 dB). Both auditory and vi sual clues were nade use
of . He presented the lists starting wth +12 dB above SRT.

Then intensities are reduced at other presentations.

Wi ss, Betty Gol dman (1971) conducted a study todetermne the

useful ness of the Falconer' s |lip reading test for nonorganic
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deafness in the resolution of test discrepencies, and the
establ i shnment of the organic hearing levels. Wiss indi-
cated that "audition plays an inportant role in |ip reading".
Fal coner's test predicted SRT of the subjects nore accurately

than ot her t est which was used in the  study.

Thus this teat helps to predict the true thresholds in
patients Who attenpt to exaggerate or increase the thresholds
and explain that their comrunication abilities are due to the

lip reading ability

The applicability of the nodified bivariate plotting procedure:

This nethod was initiatly proposed by Popel ka (1981) and
its applicability proposed by Silman, Silverman, showers and
Gelfand (1984) is found to be effective in detecting patients

wth functi onal heari ng | oss.

In thia method, 2 acoustic reflex vari abl es whi ch i ncrease
aa hearing | oss increases are plotted. Tonal acoustic reflex
threshold (ART) along the ordinate and ratio of ART in noise,
to the tonal ART along the abscissa. Avertical line and a
negatively sloped diagonal |ine are then drawn so that at |east
90%of the normal hearing subjects data are | ocated bel ow and
tothe left of the Iines on the graph. ART data should be
obtained froma group of hearing | oss subjects and plotted on

the graph. The false positive rate can be cal cul ated by
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finding out the'mssrate' i.e. the ratio of the nornal
hearing ear. which fall inthe hearing | oss region to the
total nunber of nornal hearing ear, multiplied by 100.

They found that the bivariate graph is easily applied

clinically.



IVETHODOLOGY

The study is conducted in two steps.
1. Devel opment of test material.
2. Testing it on normal hearing subjects.

Devel opment of test words in Ml ayal amwas done as
suggest ed by Fal coner (1966) who has devel oped this test
i n English using monosyl|abic words to predict the organic
t hreshol ds. Homophenous words are those words which | ooks

alike on lips but sounds different.

The test material used in the present study consists
of disyllabic words, which are homophenous.

Devel opnent of the test naterial:

The test consists of four lists of twenty homophenous
words each. The four lists were divided again into two
subj ects in such a way that each Iist contains ten words
and its homophenous counterpart in other words in other

three lists.

Bef ore constructing the test material, care was taken
to group the sounds of Ml ayal am al phabets according to
their place of articulation. The place and al so the nmanner
of articulation was taken into consideration Wile selecting
honophenous wor ds et. bilabial sounds/m, / b/ and / p/ and
their aspirated sounds | ook alike on [ips but will be heard



differently. So, when/ni is replaced, it shoul d be repl aced
or substituted either by / p/ of /b/. Likew se one of threforns
of the word will haveits counterpart inthe other set Eg..

[ pana/ /~»m/ inlist |Ahasits counterpart /pala/ /ne /
inlistIB, /mala/ ,/2¢/f inlCand/balal ,/fowef inlist ID
Care was taken to nmai ntai n equal phonetic distribution in the
sets thereby naintaining equal difficulty in both the sets

Al the words were sel ectedin such away that they were
famliar bo the speakers of the | anguage and were neani ngf ul .
The total nunber of words aal sel ected were 80. Thewords in

each list were randonzied in accordance with Fisher's rand

nunber tabl es.

Four levels for prresentation were taken with reference
to speech reception threshold (SRT) of each subject. The
| evel s of presentation were (1) SRT+10 dB; (2) SRT+0dB;
(3) SRT-10dBand( 4) SRT- 20dB.

The test used both auditory and visual clues. Each
list was presented at different |evels as given bel ow

Subj ect group:

i. LlIl 1..212 L313 LI

4%e
2. LIs Bty IyI, LTy
3 o b1y byl Iy
e Lals Bts - Lyl

(Lindicatestbe list and | indicates theintensity |evel.
No |ift waa presented at the sane intensity | evel of an

earlier presentedlist for a particul ar subject)



subj ects:

Nor mal groups:

Twel ve subjects, nine females and three nal es were sel ected
for the present study. Their nothertongue was Mal ayalam Their
ages ranged from 17 years to 26 years and the average age was
20.17 years. Al the subjects underwent audi onetric screening
test at 20dB HL at octave frequencies - 250Hz, 500Hz, 1000Hz,
2000Hz, 4000Hz and 8000Hz. This normal group al so underwent
various nmedical and otol aryngol ogi cal exam nation and were
found to be nornmal. Vision was also normal. The subjects
were divided into four groups including three subjects in each
group. The subjects of the same groups were tested in the
simlar manner and were exposed to the sane lists and |evels
of presentation as shown in the table-A

| nstrunments:

A two-channel clinical audioneter GSI-16 was used TDH 39
ear phones and MX 41/ AR ear cushions. Speech audiometry sett-
I ng was used and one channel was utilized. Live voice testing
was carried out. The subjects response were noted through a
tal k—back system\hose gain control waa adjustable. The
audi ometer was calibrated to the 1SO (1964) specification.

Testing environnent:

Testing was done in sound treated roomand in two room
situation. The testing stinulas was delivered fromthe control
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roomwas brightly illumnated so as to facilitate the subjects
tolip-read during the 'lip reading' testing. During adm ni-
stration of the test, the test roomwas darkened which facili-
tated the |ip-reading aspect of the test. This also elimnated
t he glass reflection free observation wi ndow. The subjects

and exam ner head was al nost at the sane height. The noise

| evel of the testing zoomwas well within the maxi numall owabl e
noi se levels in dB SPL

procedure:

The testing procedure involves the follow ng:
1. Instructions
2. (otaining SRT without visual clues
3. Admnistration of the 'speech reading test' with both
visual and auditory cl ues.

1. Instructions for SRT

The subjects were instructed as foll ows:
"You are going to hear words |ike/vastram /rpe / [mesal
ettceoanAS  soon as  you hear them repeat themloudly.
when you are douhtful, try to guess the words". Instruction
was given in Ml ayal am

Instructionsfor thelipreadingtest:

"You are goi ngtohear some wordsthroughtheearphone.
you wi || have to look at the examners face when the words are
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uttered. Repeat the words by hearing themand al so by trying
to lipread them Using both auditory and visual clues, try
to repeat the word". Instructions were made clear before the
testing comenced.

2. btaining the initial SRT:

The subject was confortably seated in a darkened, isolated,
sound treated room He wore the headphones. Using a cal -
brat ed audi ometer (GSI-16), the subjects were screened at 20 dB
at 250Hz, 500Hz, | 000Hz, 2000Hz, 4000Hz and 8000Hz. Prior to
SRT subjects hearing thresholds at 500Hz, | KHz and 2KHz were
obt ai ned using Hudgson and west | ake's nodified ascendi ng descend-
i ng technique.

After obtaining the pure tone average (i.e. the average
of admtted thresholds at 500Hz, 1KHz, and 2KHz), the SRT
was obtained. Ml ayal am spondee |ists Wich was constructed
by Swarnal atha was made use of. The testing was initiated
at 20 dB above the pure tone average. One word was presented
at each level and the level was decreased in 10dB steps unti |
no spondee word was repeated correctly. The intensity was
agai n increased by 5dB and at each |evel four spondeeswere
presented. when two spondees were repeated correctly then
t he level warn decreased by 5dB. This procedure continued
until 50%of the words presented were repeated correctly.
This I evel was considered to be the SRT. This |evel was taken
as reference for presentations of the other word |ist of
' Speech readi ng test'.



3. Admnistration of the speech reading test:

The testing procedure and admnistration of the "speech
reading test" was as advocated by Fal coner in his test of
lip reading (1966) in English.

The steps are as fol | ows:

1. The subject was seated confortably 1m nound treated room
He wor e headphones nad faced the observation w ndow
t hrough which he watched the face of the examner. The
exam ner sat ia the control room The face of the exa-
mner was illumnated by a fairly bright light - the |ight
in the control roomand the darkened roomdranatized the
lip reading aspect of the situation. The subject's and
the tester's line of vision was maintained. The reflection
fromthe observation w ndow was avoi ded.

2. During the presentation of words, the examner held her
head erect, with the m crophone about six inches in front
and bel ow the skin. The exam ner nonitored her speech with
a VU meter, which was |ocated close to her [ine of vision
with the subject.

3. The subjects were instructed as nentioned earlier. It
was explained that the test was aimed at conplenenting his
lip reeding ability and the affect of his hearing in lip
readi ng.
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4, After each presentation, pause was given till the patient
responded. Articulation was unexaggerated. The subjects
wer e given nmaxi mumtwo chances (Wen it was felt that the
subj ect was not attending for a particular word).

5. After each response, a mark was made to record whet her the
response was correct or not. This was done in such a way
that the subject cannot determ ne correctness of his/her
response. No facial expressionor gesture was given that
woul d reveal information about the responses.

6. The number of words repeated at each presentation |eve
was noted. An articulation gain function was plotted wth
t he nunber of words repeated correctly at each |evel



RESULTS AND DI SCUSSI ONS

The purpose of the present study was the establishment
of a relationship between the predicted SRT and the obtai ned
SRT in normal s using the homophenoue words, theresults
obtained in this study can be made use of for predicting
SRTs in "Effectiveness of |ip reading test for no deaf ness
has proved its worth as a clinical tool on a number of
occasions". This was further supported by Wiss (1971).

He found an excellent agreenent anong the other test measures
(AC threshol ds, speech and Fal coner's |ip reading teat).
However, he nentioned that while predicting SRT as a measure
of substantiating organic hearing Ievels, factors |ike sloping
audi ogram poor speech discrimnation shoul d be consi dered.

The list of 80 homophenoue were used and the results
wer e obtained by averaging the scores obtained by 12 nornal
subjects. The four intensity levels used were SRT-20 dB,
SRT-10dB, SRT +0DB and SRT+10 dB) . She data thus obtained
was used for analysis.

The average SRT obtained with normal subjects was 11.8dBH..
The nost suitable criteria for predicting SRT fromthe Iip-
reading test in Malayalamis the level at which six words or
score nearer to it being repeated correctly (i.e, 60%of the
total list of 10 words in each set). In the study, it was
found that wth increase inintensity |evel, there was general
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I ncrease in the nunmber of words correctly repeated in all the
sets. Maxi numresponse was noted at SRT+10 dB Were 85% O
t he words were repeated correctly.

There varn little difference in the responses obtained by
using two lists as seen in the table. Hence the lists are
equal 'y difficult and bal anced.

Comparison of the results of thia study and studies done
earlier it is revealed that (I) falconer (1966) criteria for
predicting SRT was the |evel at which 5 words were repeated
correctly (2) Goldman (1971) too confirned the same criteria
(3) Subba Rao (1991), 5 dB belowthe |evel at Wich subjects
repeated 10 words correctly (4) Sadia Sahir (1982) concl uded,
that the |evel at which 11 woads are repeated correctly is
the predicted SRT In their studies, Giosh (1987) and Sujatha
(1988) observed this as the level at which 5 words are correctly
repeated. In this study, the level at which 6 words are re-
peated correctly becones the predicted SRT.

Further, Fal coner (1966), Gol dman (1971), Subba Rao (1981),
Sadi a Sahir (1982), Giosh (1987), Sridhar (1987) observed that
the increase in scores with the increase in presentation |evel
Stmlar alsoi.e. in general discrimnation scores seemto
increase as the intensity |evel increases.

Di screpanci es between t he hi ghest scores obtai ned at
SRT + 10 is alnost in agreement with earlier studies e.g. In
Sadie's (1982) study, it was 14.36; in Subba Rao (1981), it
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was 12.25, and according to Fal coner (1966), it was 16. 1.
These studi es had 20 words in each set. |f the scores of

Fal coner (1966) and this study are converted i n percentage,
the scores are in agreenent.

The | owest scores at SRT-20 dB is al so conmparable to
the results obtained in the previous studies.

The test can be admnistered binaurally or nmonoeurally
(CGol dman 1971, and Fal coner, 1966). The articulation gain
function is drawn and it is indicative of use of any |ist,

Thus lip reading test can be admnistered in cases
wher e unexpl ai nabl e audi ol ogi cal controversies occurs to

predict the SRT in nmonoaural or binaural pseudohypacusis
cases.
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SUMVARY AND CONCLUSI ONS

The test "Falconer's lip reading test in Malayalant is
based on Fal coner's (1966) Iipreading test in English, which
was used to predict SRT in pseudohypacusis cases. Subbar ao,
(1981), Sadia Sahir (1982), CGhosh (1987), Sridhar (1987) and
Suj atha (1988) devel oped thia test in Indian |anguages -
Kannada, Hi ndi, Bengali, Tam| and Telugu. The purpose of
this study was to develop this test in Mlaynl aml anguage.

The test consists of 20 sets of four honophenous wor ds.
The sets are divided into eight lists of ten words each. Each
word has its homophenous counterpart in other three lists of
that form

Twel ve normal subjects were taken for this study. They
were divided into four groups, each group containing three
subj ects. The subjects of the same group are tested in the
same manner. |t was enphasized that their lip reading ability
I's being evaluated. Testing was done in a sound treated two-
room situation. A two-channel audiometer GSI-16 was made use
of for the testing.

Responses were noted baaed on the four levels of presenta-
tioni,e. SRT+10 d8; SRT+0 dB; SRT-10 dB and SRT-20 dB. The
criteria that was devel oped to predict SRT using this tedt was
the | evel at Wich six words are repeated correctly. The
results and the scores are shown in the Table (Page.57). An
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articulation gain function graph is also plotted.

H gest repetition score was obtained at SRT+10dB | evel,
where 90%of the words were repeated correctly. Wthincrease
inintensitylevel, therewas general increaseinthenunber
of words correctly repeated. These findings were found to be
In agreenent with the results obtained by Fal coner (1966), who
devel oped the original test in English. Since there is not
nmuch difference between the sets, any set can be used for the
predi ctionof SRT

Recommendat i on

1. Devel opnment of this test inall other Indian | anguages.

2. The test shoul d be conducted with clinical population for
val i dation

3. The recommended prediction for SRT is |evel at which five
or six words correctly repeated.
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