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| NTRCDUCTI ON

Audi ol ogi cal eval uation of patient in an audi ol ogi cal
clinic depends upon many factors of co-operationof the patient
and pretending to be having hearing | oss forns one of the
nost chal | engi ng task of an audiol ogist. The |ack of coope-
rati on may be observed in both children and adults. The
contributing factors to this, nmay be because of:

1. Patient does not understand the test.
2. Poor notivation

Physi cal or enotional involvenent in responding.

3

4. Trying to conceal the handicapp

5. Trying to exaggerate the response
6

Due to unconsci ous notivation. (Chaiklin and Ventry, 1963).

Cases who exaggerate their hearing threshold* do so to
an extent that they don't even respond to even at naxi num
intensities. Their normal conversation, however wll be
observed to be unaffected. This they attribute to as ability
to 'lip read*. The diagnosis of such cases requires a thorough
under standi ng of their history, bothnmedical and social, observ-

ingthem in and out' of the testing situation.

The exi stence and controversy over the usage of the terns
nmakes t he di agnosis More conplicated. Rash of the termdo not
necessarily nmean the same phenonenon. Sone authors prefers to

use the termsuch as functional hearing | oss (Jerger, 1967)
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Al berti, 1970), non-organic hearing | oss (Barr, 1952), Psycho-
geni c hearing | oss (Doerfler, 1954, Martin, 1946) etc.

What ever the inplications of the terns may nmean, the func-
tion of an audiologist is to evaluate true hearing threshol ds.
Al though functional hearing | oss or functional overlay is been
recogni zed but only recently, reasonably accurate nethods
have been devel opedto identify the extent of hearing | oss.
"Though functional loss itself, becones norereadily identifiable,
t he probl emposed by functional |oss - diagnosis, evaluation,
establ i shment of organic thresholds, attitude towards the patient
possi bility of resolution of the functional conponent or
treatnment of the patient are of increasing concern to the
clinical audiologist - to the otol ogist and to those invol ved

inrehabilitation of the deafned" (Kinstler, 1971).

I ntroducti on of conpensation and other facilities to the
heari ng handi capped, has increased t he indi dence of functional
hearing | oss cases. After Wrld War-11, the chapter of func-
tional hearing | oss gai ned new i nportance, which may be due
to (a) better recognition of the problem (b) Research and advance-
nment of avail abl e audi ol ogi cal tests (c) Lack of proper audi ol o-
gi cai equi pment and (d) probably | esser incidence of functional

hearing | ose.

Johnson (1956) estinated the incidence to be 11%to 45%
and was noreconfined mare in the arnmy. At present it is also
prevalent in industrial areas and areas where hearing i s measured

(Chaiklin and Ventry, 1963).



Audi ol ogi cal | y, functional hearing | oss been di agnosed
when (1) discripancies anong interest and intratest audi ol ogi cal
exam nati ons cannot be explained on t he basis of an organic
condition, and (2) medical exam nations rul e out known organic
conditions. The discripancies between response and absence
of the pathol ogy of the ear has been descri bed as nonorgani c,

psychogeni ¢, pseudohypocusi s, mnalingering and ot her terns.

Though there are many tests at present for detection of
functional hearing | oss cases but the phenonenon of |ip reading
i s been extensively by inparting m ni numvi sual cues, or by
elimnating voi ce and then swtching to whisper or by continuing

a conversation while turning anay frompatient (Feldman, 1967).

Fal coner (1966) observing thefact that lip-reading ability
depends upon residual, hearing, devel oped a |ip readi ng test which
contains auditory as well as visual stimuli and consists of
nonosyl | abi ¢ honmophenous words which are highly difficult to
conprehendby |ip reading al one. To determnethe useful ness
of 'Falconer's lip reading tests' Goldman (1971) adm ni stered
the test to normal, organic and functional tearing | oss groups
and concl uded positively of its reliability over determnation
of organic levels and its predicted SRT relating closely to
standard pure tone and speech neasures and its authority over
predi ction of functional problemw th out the subject being

caut i oned.



Plan of the study:

It was planned to develop the test in Bengali and then

testing on normal subjects (Bengali).

Need for the study:

Based on Falconer's |ip reading test, Subba Rao T.A (1981)
devel oped and standardi zed this test in Kannada | anguage. In
1982 sadi a Saheer developed it in H ndi |anguage. The test
being sinple, and useful, there is an urgency to devel op the

test for those who speak Bengali .

The lip reading test of Fal coner consists of nonosyll abic
honmopheneous words (i.e. words Wich [ ook alike but different
auditorily). The test consist of both auditory and vi sual
cues. According to Falconer,the test is effective with nmuch

smal | er degree of functional hearing | oss.



REVI EWOF LI TERATURE

Definitions:

The termfunctional deafness has many synonyns, which
gives rise to many controversies. Different authors defines
the termin differently. However in organic deafness 'struc-
tural alteration is an inportant contributing cause. Wen
this structural alteration can neither be denonstrated nor
inferred, functional loss is saidto be present (wood, 1957,
Hopki nson) .

Audi ol ogi cal definition of functional deafness depends
on battery of tests and thorough medi cal examnation to
rul e out the existence of organic involvenent. Many authors
cites that all the terns used such aa non-organic hearing | oss,
psychogeni ¢ hearing | oss, psychic deafness, auditory nalingering
pseudonaeral hypacusis, historical deafness, pseudodeafness
may not explain the sanme phenonenon (WIlianson, 1974). Martin
prefers to use the teamgeneric terns aa the clinician do not
Know whet her the exaggerated auditory thresholds are due to
consci ous or unconscious notivation. Charmak, (1977), Hopkinson
(1973) is of theopinion that pseudohypacusis is pejorative
ternms and Malingering, psychogenic is two specific. Mrtin
(1978) believes the use of term pseudohypacusis given by Carhart
(1971) and non-organic | oss because of their specific referened
to hearing loss. Theterm'functional hearing |oss' is preferred



More by Ventry and Chai Klin (1962) since its neither antoaym

of organi ¢ nor synonym of psychogenic. Mrtin (1978) uses

t he terns pseudohypacusi s and nonorganic hearing | oss inter-
changeably to explain responses obtained on hearing exam nation
which are patients true hearing thresholds. The team'functiona
hearing | oss' when used as a diagnosis would infer that indi-
vidual 's probl emhas thoroughly been investigated and no organic
i nvol venent was eval uated to account for the synptoms (Landis
and Bol | es, 1950).

Types and causes:

Famous psychiatric quotations as goes 'Mlinger cheats the
doctor, the patient with functional or hysterial conplaints
cheats hinself' since he has succeeded in convincing hinself
of his disease.

Gol dstein criticises the psychogenic conponent of non-erganic
hearing | oss. According to him the termpseudohypacusis shoul d
be used whenever the hearing |oaa or hypacusis is fal se, which
hol ds good even in overlay cases. He propose two conditions
essential for unequivocal diagnosis.

1. Patient consistently fails to respond during behavioural
audi ometry to sounds weaver than a given level but during
el ectrophysi ol ogi ¢ audi onetry or under hypnosis or under neuro—
synthesis he does respond to weaker sounds



3. The patients apparent sensitivity to sounds in daily
life is as good as bat not better then woul d be expected
fromsensitivity shown by the behavioural audionetric.

Most of the time audiologists and the specialist concerned
wi th hearing conservation, uses the termnon-organic hearing
| oss and sone of themuse functional hearing |oss. The word
functional is often popularly used by physician and psychol ogi sts
di stinguish a disorder fromorganic condition. The term
pseudohypacusis i s specially coined to nmean hearing loss . The
non- or gani ¢ probl emhavi ng psychol ogi cal orientation is often
termed as psychogenic or hysterical deafness.

A malingerer is a person who deliberately falsifies of
physi cal or psychol ogi cal synptons for setae specific gain.
Inmlitary the slang gold brick is used to nean malingering.

Gol dstein (1966) further criticizes the psychogenic conpo-
nent of non-organic hearing |oss. According to himpseudo—
hypacusi s shoul d be applied when a hearing loss is false. He
proposes two criteria for a nore near diagnosis.

1. The apparent sensitivity to hearing of a patient in
daily life is good but not better than fromthe sensitivity
at behavi oural audiol ogical tests.

2. Inconsistency of a patient to respond during behavioura
audi ometry to sounds weaker than a given level while at



el ectrophysi ol ogi cal audi onetry or under neuroaynt hesia or
under hypnosi s he responds to weaker sounds.

Davis and Silverman (1960) states that very often both
organi ¢ and psychogeni ¢ deaf ness are involved in uncertain
proportion. Thus, theword 'functional' should not be
m staken as an antonymof organic or a synonymof 'psychogenic'
but as a diagnosis, where as Gol dstein believe that functional
| 0ss has no organi c basis.

| nci dence of Functional Hearing Loss in Children:

Though many st udi es have been done on t he subj ect of
‘functional hearing loss in Children', but the data on incidence
Islimted (Bailey and Martin, 1961; Di xon and Newby* 1958*
Froesehel s, 1944; Cubb and Butter, 1949; Brockman and Hoveraten,
1960; Best and Fel dnman, 1958).

According to Chaiklin and Ventry (1963) thestudies on
I nci dence of 'functional hearing loss' is variant since it
dependent on (1) order of testing (Menzel, 1960) (2) The
criteria of functionality varies (3) Evaluation of patients
in each setting (4) Depends on subjective evaluation and t he
process of identification (5) The admnistration of speci al
tests is routine (Young and G bbons, 1962).

Brockman and Hoversten (1960); Cal vert et al (1961),
Di xon and Newby (1959), indicated functional hearing |oss
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occured thrice sore often in females than in nales but the
underlying factor is not revealed. Felman reported its
occurance nore with children while Doerfler (1951) in his
survey of audiol ogy centres regarding incidence of functional
hearing | oss concl uded that incidence of functional hearing
loss inchildrenis fewor nil.

| nci dence anongst adul ts:

Ni | o and Sanders (1976) concl uded that 1%of the general
popul ation had reported to have functional hearing | oss and
85%- 90%of the cases referred fromMIlitary and 11-45%of
the veteran admnistration had the problem According to
Fel dman (1969) three percent of the general popul ation nmay be
classified under functional hearing |oss. After theworld war
|1 the incidence of percentage of functional hearing | oss has
gone up by 11-45% (Johnson, 1956).

| ndi cation of Functional Hearing LoSS:

For diagnosis of functional hearing |oaa cases or to
eval uate the true organic thresholds both the non test situa-
tion and test situation are equally inportant. Case history
plays an inportant role in the evaluation of functional hearing
| oss. 1. The source of referral, often suggests functiona
hearing |oss (Martin, 1978; Nilo and Saunder, 1976) eg. case
being referred by an attorney. (2) The general behaviour of the
patient is also inportant in evaluation of the functional hearing
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| oss (Johnson et al 1957) such as exaggerated attenpts to hear,
ability tolip read, nervousness unusual projection of voice
(3) Thorne (1960) Martin (1978); Chaiklin and Ventry (1963),

N lo and Saunders (1976); Feldman (1979); putforth the fol |l ow
ing guidelines, (1) Learning to lip read two quickly (2)
Extrenely anxi ous (3) Normal voice inflection (4) Reluctant
behavi our (5) Inadequate know edge about hearing aid and (6)
Concerned about heal th.

according to Feldman (1969) functional hearing |oss
shoul d be suspected when patient reports of sudden hearing
| oss or has vagues origin added to clains for financial gain.

Case History:

| n cases of conpensation, case history plays an inportant
role (Martin, 1978). Wenever too many synptons ere putforth
inthe case history to support his hearing |oss, it generally
cast suspicion about extent of his hearing |oss and all the
symptons wi | | not be of any veracity (Hopkinson, 1973). Thus
Martin (1978) advocates the audiol ogist to take the case history.
Again, the information gathered fromcase history sheet, may not
tally wth the infornmations obtained through ot her sources
(Hopki nson, 1978). Patient mght dramatizes his answers and may
explain details of the occurence.

The fol | owi ng behavi oural cues characteristics have been
reported by many authors (Fournier, 1958; Heller, 1958; Johnson,



et al, 1956; Martin, 1978; Feldosan, 1969; Chaikiin and Ventry
1963; Wood, 1977).

1. Delay in response (2) Manifestation of anxiety synptom

(3) Inconsistent response daring P.T.A (4} Tentative response.
(5) Half word responses during S.R T. measurement (6) Dis-

pl ayi ng of exaggerated effort to hear (7) Hesistant while
responding (8) Can understand conversation or spontaneous speech
at a lower levels below S RT. (9) During discrimnation

testing the responses with rhymng in nature.

Chai klin and Ventry (1963) and Martin (1978) strongly
advocates that the accurence of fal se negative response is very
expect ed behavi our with the functional hearing | oss cases.

Radi ol ogi cal consi derati on:

Semenar, 1947 cited by Martin in 1978; Fournier, 1959
suggests that a flat audiogrampattern patients is an indicative
of functional hearing |oss. Qhers suggests a saucer type of
audi ogramwhich is simlar to a supralamnal equal |oudness
contours as a typical illustration of non organicity (Doerfler,
1951; Goetzinger and Proud, 1958 cited by Martin 1978; Carhart,
1958) which was reported by Chaiklin et al (1958) as the opine
that saucer type of audi ogram can al so be obtained fromtrue
organic patients. Mrtin, 1978 conclude that there is no typica
configuration associated with functional hearing | oss.
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A functional hearing |ows cases will find it difficult
to maintain consistency in responses. The patient nay be
no | 0ss or no nore consistent than organic patient during
repeat ed measurenent of threshol ds (Hopkinson, 1973).

Therel ationship between the air conduction and bone-
conduction threshol ds indicates cooperation. For eg. if
air conduction thresholds are snaller than bone conduction
threshol ds, we can infer that patient have difficulty in
maki ng accur ate | oudness judgenent via bone conduction. And
t he bone conduction thresholds may |ater on found to repre-
sent organic threshol ds (Hopkinsoa, 1973).

Lack of laterization in unilateral hearing loss is indi-
cative of functional hearing |o0ss. In such cases the shadow
curve may be absent or el evated beyond expected (Chairklin and
Ventry, 1963, WIlianson, 1969; Fel dman, 1969; Martin, 1978).
The coatral ateral response, specially for B.C. is also an indi-
cative of unilateral functional hearing loss (Martin, 1978,

Wl lianmson, 1969).

Speech Audi oretry:

Absence of agreenent between SRT and PTA is significantly
good sign indication of non-organicity, which in absence of
expl anation of such as stoping audi ogram poor word discrimna-
tionetc (Feldman, 1967; Ni|l o and saunders, 1976, Martin, 1976).
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General |y speech reception threshol ds are expected to conpare
favourably with the average of pure tone threshol ds obtai ned
at 500Hz, 1000Hz and 2000Hz (Carhart, 1958; Fournir, 1950;
Siegenthal er and strand, 1964; Quoted by Martin, 1958, p. 280).

In a study conducted by Ventry and Chai klin (1965) found
that 33 out of 47 subjects had significantly | ower speech
threshol ds than their pure tone average. The relationship
bet ween PTA and SRT in nost pat hol ogi cal cases is about +8dB.
Again in 1963 Chaiklin and Ventry fromtheir study concl uded
that a hi gh percentage of about 45 to 50 percent subjects with
functional hearing | oss have difference in PTA and SRT nore
than +15dB, and that SRT is usually [ower than PTA However,
smal | percent of subject are able to match PTA and SRT +9d8.
But Morno et al (1977) found SRT and PTA is | east frequent
i ndi cator of functional hearing |oss.

Chai klin and Ventry (1965) worked out a formula for
spondee error index such that high score contrasts with | ow
nunber of fal se positive response during pure tone testing,
identfies a functional patient and such responses are al so
expected while testing discrimnations al so (Hopkinson, 1973
and 1978).

Shepherd (1965) opines that individuals w th non-organic
hearing | oss were equal |y consistent with normally hearing
I ndi vidual s special |y when reproducing pure tone threshol ds
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Measured at 1000Hz by identical psychophysical nethods,
further he al so concludes that the nethod of 'constant
stimuli' clearly differentiates subjects of nornmal and
sensorineural fromfunctional hearing |oss subjects. By
usi ng Gal vani ¢ skin response along with threshold neasure-
ments at 1KH at different time intervals, could able to
identify 66%of functional hearing |loss patients. Adiffe-
rence of 15dB between the 1st and 4th test-retest-threshol ds
was consi dered as positive.

Keer (1975) opines that a malingerer trace a better
t hreshol ds through am ascendi ng net hod and hence he nodified
Harris (1950) teat "the ascending and descendi ng audi ogran'.
According Kerr, start the higher intensity and descend at
10dB steps until no response is yielded. Then the intensity
I's ascended in 5dB steps until response is obtained. A
di screpancy between two frequencies is around 25 to 30dB is
consi dered to be malingerer, which is simlar to Bekesy type
V audi ogram (functional |oss cases) (since malingerer has
difficulty in starting off with an inaudible stimnulus).

A hundred percent success in dignosis of functional hear-
ing loss is reported by the strict ascending nethod in audi o-
metry, calculated and deliberate method of Nilo and saunders
(1976). In this nmethod speech sad pure tone are presented at
smal ler interval s than usual (2 to 2% dB) and nultiple signals
are given at onetime and patient is pressurised to respond by
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remnding the patient frequently about the preeenee of stinulus
and convincing himthat he wi |l be hearing themsoon.

A functional heating | oss cases are likely to fail to
mai ntai n consi stency in response which may be dueto reduced
decision time (wood, et al 1977). wood et al suggests that
auditory reaction time neasures may be enployed to determne
exi stence of functional |oss. They reconmend to study auditory
reaction tinmes on a signal detection task to rule out the
I nfluence of subjects decision criteria. Frank, 1976 recomends
use of yes-no test for non-organic hearing | oss cases.

The formal tests discussed so far fail to quantify the
degree of hearing thresholds and thus devel opnent of speci al
tests has been necessary.

stenger Test:

The aspect of functional hearing | oss and its diagnosis
gai ned new out | ooks devel oped in post second Worl d War (1945)
period. A large nunber of referral fromthe veterans for
claimof pensions etc. Al the tests so devel oped considered
the factors |ike ecomony of tine, energy, sinpleness (Pangching,
1970). According to Newby (1972) the main purpose of special
teat is to confirmor reject, the inpressions of patients
behavi our obt ai ned through routine testing.



Story Tests:

According to Hopki nson (1973, 1978) the main purpose of
story test is to verify nonoaural hearing | oss and when
controll ed quantitative results can be obtained. The audi o-
mat er shoul d be doubl e channel along with the facility of
switching fromone ear to another, for binaural position.

In this nmethod the audiologist tells a part of the story
which is delivered by pert to the better ear, poorer ear and
both the ears, for this purpose the story shoul d be such
narrated to that each part stands al one as a separate story
(Hopki nson, 1973).

Interpretation;- If the patient repeats the parts of the story
delivered to the poorer ear then hearing level in that ear is
at least good at the level of presentation. It is better to
give a feeling of continuity in the story. The individua
shoul d not be made aware that the stimulus is being swtched
off fromear to ear (Hopkinson, 1973) and thus |evels of
presentation should not be Changed. According to Hopkinson
1978 the test may be nodified to elicit true threshol ds by
delivering the story at 10dB bel ow the admitted threshol ds
after which a longpaluseis given. If case responds thenits
indicative to search for a better threshold.

The Stenger Test: -

Detail history of stenger test has been provided by

Altshuler (1971). Stenger originally described his test in
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Gernmany 1900 and 1907. Basically it calls for two nmatched
tunningfork. Later in 1945 Priest indicated the use of

audi oneter as a source of sound. since then stenger test
began to take quantitative form since then many investigator
advocated ita use as an easential tool ia evaluating malingerer
(Tayl or, 1949; Watson and Tol an, 1949). A tshuler(1971)
advocates it to be the "nost certainly the best in unilateral
cases" and wi th sophistication can al so be used for bilateral

Basic Principle of Stenger Test: "Wen two tones of sane
frequency are introduced simltaneously into both ears, the
| ouder tone wi || be perceived (Martin, 1978).

Met hods of stenger Test Presentation:- stenger test presenta-
tions are grouped, the stenger test presentations, intothree
cl asses (Al tschular, 1971).

A. Qualitative and quantitatives nethods: -

These tests mainly ains at screening nonorganicity (Ballentyne
1960 : Heller 1955 and cited by Altschul er, 1971, Martin, 1978)
Based on the results of qualitative, quantitative tests may be
inperted (O Neill and Oyer, 1966; satal off, 1966; Gostzi nger
and Proud, 1958; cited by Altachuler, 1958). The signal is
presented at better ear,at near threshold [ evel and to the poorer
ear 40dB HL. If no respond ia elicited then we can infer that
the toneis heard to the poorer ear. Thus quantitative methods
approxi mat e t he threshol ds.
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B. Inthis category quantitative nethods aad aawandi ng
or descending signal s are presented to the poster ear. How
ever, norationaleis given far this testing. Bass and Peck
(1970) conpared this nodes awi threspect tointerferencelevel
(IL). But this node was not rel evant, factor since nothi ng
was seen for either node to yieldsnaller interferencel evel
and node. Stenger is considered to be positive when subjects
do not respond to the tone in poorer actually whan he is
supposed to hear. However, its suggested to use both net hods

toarriveat avalid estimati on of threshol ds.

C Inthisnethod a'fading tone' is used. The stinmul us
I s good or iasuddenly or gradually (after increasing the tone
Inpoorer ear) iataken off. If thetone is heardthen the tone
Is actually heard in the poorer ear. Validity of such nethod
| s questionable (Gaeth, 1956 cited by Al tschul er, 1971).

Factors affecting stenger test:- (1) Intensity relationships
between ears: - Stenger test to bevalid, the interaural diffe-
rence should be large in addition to size of the functional
conponent in the better ear (Atashuler. 1971, Kinatler et al
1972). (2) D placsis:- The occurrence of dipl aueusi s phenonenon
can invalidate the stenger test and i s been suported by (Newby,
1953; Wat son and Tol an, 1949). This factor, according to

Chai klin and Ventry (1963) has been over rated, as a nmain draw

back to validate stenger test. They opines that snall pitch
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di fference coul d be obscured by stenger effect, whenever a
critical point i s passed ragardi ng the perceived | oudness.

To counter act further on the A tschul er recomrends (1971)

the use of either speech stenger or narrow band signals.

(3) Recruitnent:- Infornations so gathered, by the admni stra-
tion of stenger that is often msleading. |t was Menzel (1965)
who nentioned recruitnent as the factor that coul d af f ect
stenger tests results. Though recruitnent is a rare occurence
i nunilateral cases but enough care shoul d be taken with t hose
case who shows normal hearing through speech frequenci es and
sensorineural dip at 4KHz (Altachul er, 1971) and bil ateral cases

I t demands nor e precauti ons.

Q her consideration; The very observations that stenger is

true for speech frequencies but the followngs call for further

study and research in this regard.

1. Bel ow500Hz cross over of the stimlus nay take pl ace

3. Above 2KHz, the threshol ds may be suppressed or recruitnent
nmay invalidate intest results(Ventry. 1962, Haller. 1965
cited by Altschul er, 1971).

3. Ear pathology in addition to centralization occurence
(Chal ki n and Ventry, 1963; (oetzingar and Pround, 1958
cited by Al tschul er, 1971).

Mbdi fication of stenger test:

1. speech stenger:- The basi c of speech stenger test is the

classical pure tone stenger test (Taylor, 1949; Johnson, et al
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1936; Watson and Tol an, 1962 cited by Martin, 1978 p. 297,
Hopki nson, 1973). Here speech spondees are used and speech
signals are used to varify monaural |oss of hearing.

The tests helps in identifying aunilateral functional
bearing | oss case. The signal initially is given to a good
ear at Sto 1968 SL. The spondees fromthe same i nput source
are fed to the better ear at |level that elicits 100%correct
response. At this stagethesignal isdirected to the poorer
ear (assuned). Test is positive if patient stops responding
or continues to response at levels significantly | ower (15dB
or nore) than his voluntary SRT. The | owest hearing | eve
of the tone in the bad ear producing this effect iacalled the
mninumcontral ateral interference |evel.

Stenger ia useful in cases where interaural difference
in SRT is significant (Menzel, 1960) and existence of functiona
overlay for speech in poorer ear. Speech stenger tests also
hel ps to overcone di pl acusi s phenonenon and beats (Martin, 1978).
The procedure has been described by Newby, 1958; Coetsinger and
Proud, 1958, Watson, and Tol an, 1949; Carhart, 1966.

2.Shtfting voicetest:- This too is useful in detection of uni-
| ateral functional hearing |oss subjects. Its Mdification of
speech stenger test. The stimuli (which can be instruction
questions or spondees) is shifted between the ears. The subject
has to indicate theear in which he is hearingthe exam ner.
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A case of functional hearing loss will respond inconsistently.

Davis and Col dstein (1966) found thia tests to be useful
with unilateral caaaa and that Johnson (1956) and Carhart (1960)
suggests ita use with the bilateral cases having slight inter-
aural difference.

According to Newby (1972) its difficult torely on this
test since it put pressure on the patient thus agai ndepends
upon patients confusion (Watson, 1949). Carhart, 1960 concl udes
that there is disagreement whether test results approximate
to true threshol ds.

3. Rapi d Random Loudness Judgenent: (RRLJ):- This test ia nore
or |l ess based on Fow er's ABLBtest. This tests confuses the
noncooperative subjects to elicit response for which he has
previously denies its existence. Initially, patient avoluntary
SRT and pure tone threshol ds are obtained in each ear. Then the
tones are presented alternately. He is report which of the
tone is perceived as louder. The instruction that follows with
each presentation of stimuli one - this is no.l andthisis no.3
Which is |ouder?

I n each rapi d succession, tones skippeavariously in one
or nore octave, varying the SL with equal tinme given in each
ear for each pair of tones.
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An evident of confusion in each ear signifies indication of
functional hearing | oss. Were as an organic cases w |
elicit consistent response. The test may be used with uni-
|ateral or bilateral cases as well.

| f the method of stimulus presentations are programed
then the efficacy of this test will be increased (Nagel, 1964).

4. Fusion inferred threshold test (FIT Test):

FIT tests does not attenpt at unmaski ng nonorganicity
but tries to determne a close estimate of true thresholds
with patients who are other wise difficult to eval uate.

According to Bergman (1964) as quoted by Al tschul er(1971),
it is the use of stenger phenomenon aimto determne "....thresh-
ol ds of hearing sensitivity when standard audi onetry yiel ds
uncertain resul ts".

Inthis, the subjects is presented stinulus in the
better ear at 10dB SL. Then the stimulus in the poorer is
increased untill nedian plane [ocalization occurs. Thus
the true threshol d of the poorer ear will be the sensitivity
required for nedian plane | ocalization mnus 10 dB SL.

5. Using autonmatic Audionetry:

It was Reger et al (1963) Who suggested the use of auto-
mati c Bekesy type audioneter for the stenger (\Watson and Voots
1964; Altschuler (1971). It was nodified by watson and VQots
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(1964). Patient was asked to trace the poorer ear thresholds
using a stenger variable attenuator, after having establishing
better ear thresholds. The test is reported to have high
clinical applicability as the signal intensity decreases or

I ncreases as the patient operates the response knob i s both

t he ear simultaneously.

G her nodifications: Mst of the nethod described above have
little relevance to testing of Children having functional
hearing |oss specially with stenger test.

Al tshul er (1971), tested 12 Children on the stenger test
and have found its significance. Herecomends the follow ng:
a) Use of ascending techniques in the poorer or starting at

0dBHL.

b) Tone to the goodear shoul d not be faded away.

c) sinmultaneous presentation and w thdrawal of pul sed tone to
be utilized.

d) Tone shoul d be presented directly and should be in 5dB
steps with the pause tine and stimuli tine sporadically
altered to avoid rhythaicity.

e) Test should initiate with the tone being presented to the
good ear close to subjects thresholds to precipitate constant
response. f)- The test should incorporated into the routine
pure tone audionetry preceded by adequate instructions and
shoul d be acconplished quickly.

Fourier (1958) has described four methods, which allows
the examner to establish thresholds. Wsing Beltone 15CX
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audi oneter, the stenger test can be admnistered to equal
| o0ss cases(vyasanrthy, 1971)

Based on binaural sunmation and basic principle same
as in stenger, Wasamurthy (1971) has described 2 met hods.
Tha methods used is that difference between binauial threahold
and nonoaural threshold at 35dB above the subjects thresholds
I's 6dB and that binaural thresholds is better than nonorural
by 3dB at threshold level. The tones are presented noaoaurally
and binaurally at 35dB SL and 7dB HL. whi ch shoul d be mat ched
and indicate which tone is louder. The first and second response
I's indicative of functional hearing |oss.

Beckesy Audi ometry:
According to Ventry (1971), the use of Bekesy Audionetry
in identifying individuals with functional hearing | oss dates

fromJerger aad Herrer*s clinical report in 1961. According
to themtype V Bekesy Audiogram that ia characterized by
continuous tone being traced at | ower (better) hearing levels
than interrupted tones for nmost of the frequency range. But
this contradict Jerger'aother patterns (Ventry, 1971, Martin,
1978; Resnick and Burke, 1962; cited by Dieroff, 1970,

R entel man and Harford, 1967).

"The continuous tone tracing occurs at a | ower SPL
than the interrupted tracing by a m ninumof 10dB mesured
at the mdpoints of the two tracings for a range of atleast
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2 octaves. The break typically includes md frequencies.
Finally, the break should be conplete with no overlap in
tracings (no nore than two excursions) sad should reach a
peak on maxi num separation of at |east 15dB" (R entel nan
and Harford, 1967; quoted by Ventry, 1971). Though Bekesy
audionetry facilitates better hearing insight into |istening
strategies but itsuseis |limted dueto high rate of false

positive and fal se negative (Ventry, 1971).

According to Hattler (1970), Ilengthened off time (LOT)
Is an efficient screening nethod for nonorganicity. This
facilitates the effect of increasing the tracing |evel of
interrupted tones for the nonorganic patients. 95%success,
using this nethod, in the identification of functional

heari ngl oss has been report ed.

Hopki nson (1965) points the criticismagainst the classi-
fication of type V Bekesy is due to lack of clarity in defi-
nition that results in over interpretation of mnor differences

bet ween continuous and interrupted tracing.

Recker (1971) analyzed the characteristics of the Bekesy
audi ogram and concl udes t hat:
1. Bekesy audionetry is reliable tool in the detection of
si mul ated hearing | oss.
2. Type Vpattern was found in 70%of the cases.
3. Consi stency of presence of test-retest-difference was nost

reliabl e.
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4. Saucer shaped curves and increased Bekasy excursion are
not reliable indicator of simulated hearing | oss.

According to Rientel man and Carhart (1961), Mattler,
(1968) the type V effect is been related to the subjects
internal standard for nost confortable Ievel and the diffe-
rential effect of nenory upon |oudness of sustained and
interrupted pure tones. Type V Bekesy classification should
be done based on sweep frequency rather than fixed frequency
(Rentel man and Harford, 1967; Resnick and Burke, 1962;

D esoff et al, 1970).

Advant ages and Di sadvant ages of Bekesy Type-V.

It provides an insight into the listening strategies
enpl oyed by patients with functional hearingl oss. It does
not involve any special technique, thus easier for clinician
to identify the patient. Wen spondee error index (SER)
I's associated along with Bekesy then it yields stronger
i ndi cator of functional hearingloss inapite of the disadvant-
ages of fal se positive and fal se negative scores.

The di sadvantage being is the call for special equipnment.
It fails to estimate the extent of functional overlay or
organi ¢ threshol ds.

Bekesy ascendi ng descendi ng gap eval uation (BADGE) was
devel oped by Hood, Canpbell and Halton (1964). This procedure
make use of conparison of thedifferences between the follow ng
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100 CPS di screte frequency Bekesy tracing type (1) continuous
tone with tracing began wel | bel owthreshold (2) pul sed tone
with the tracing began wel | above thresholds (3) Pul sed tone
with tracing begun wel | below the threshold.

The nan-organi c group comonly yields visible gaps between
t he ascendi ng and descendi ng traci ng than do t he organic group.
Acording to Hood, this occurences explained"asthe method
destroys patients yardstick".

According to Martin (1978) LOT and BADGE appears to have
certainval ues since the arguenents on the use of Bekey audio-
metric techni que may continue. Though type V tracing may be
a suggestion but is not an end to itself.

Del ayed Auditory feedback (DAF):

Ruhm and Cooper in 1964 devel oped this technique for
di agnosi s of functional hearing |oss cases based the concept
put forth by Lee and Bl ack (1950, 1951). Lee and Bl ack observed
that many normal speakers experienced nonfl uent speech when
their speech is del ayed under various conditions such as ear-
phones. (Newby, 1972).

G bbons and Wnchester (1957) cited by Newby, (1972 p. 164)
used DAP as a screening test for functional hearing |oss. Ruhm
and Cooper in 1962 devel oped a procedure with DAP sad det er m ned
pure tone level within5 to | GdBof their actual |evels.
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Ruhm and Cooper's DAF requires the patient totap a
rhythmeg. 1, 2, 3.... which ace heard through earphones by
himat an appropriate intensity Sad frequency. A delay of
200 msec. is introduced which confuses the patient. The
rhythmreturns to normal about the threshol ds, speech DAF
yi el ds SRT where as tappi ng techni que provi de pure tone
audi ogr am

Many investigators have reported clinical and research
data on the basis of which they recomend the use of DAF in
di agnosi s of non-organi ¢ deaf ness (G bbons and W nchester,
1957, Ruhmand Cooper, 1962 and 1964).

Accordingto Martin (1970), Chaiklin and Ventry (1963),
with DAF it is difficult to obtain true hearing threshol ds
and to decide t he involvenent of any particular ear with this
test. However sophiaticationthe test may have (Martin, 1978).
Arguerents putforth in this regard are (1) use of gross nethod
t o detect invol vement under DAF (2) Individual variations on
the effect of DAP. Beagley (1973) cites two nore di sadvant ages
with thia procedure (a) Patient with true recruitnent of |oud-
ness with atrue codhlear |1oss may result in a well Masked feed-
back (b) Care should be taken to note the hearing at all other
frequenci es.

Speech test for evaluation of functional hearing |oss:

The net hods of detecting pseudohypacuai si di scussed so
far deals basically with pure tone or noise. Thus it was essen-
tially for to devel op speech teat for the detection of functiona
hearing | oss.
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Doerfler Stewart (1946) and Doerfler Epstein (1956)
devel oped a teat which conpares speech versus noiae. Doerfler
and Stewart (1945) stated that "Mst |isteners continue to
respond even when noise is presented at |evel 10 to 15dB nore
I ntense than speech. The non-organic patients tendl to stop
respondi ng even when the noise is |ess intense than speech.

SRT of the case is evaluated by binaural admnistration
of stianli (speech spondees) is an ascendi ng nanner i s noted
as SRT;. Then noi se and speech ia sinultaneously introduced
The intensity of noise is increased in 10dB steps untill the
patient no |onger repeats the spondees. This level iscalled
noi se interference level. The level of noiseia further
increased if NIL. is not equal to SRT;+5+20dB, at which the
Intensity of speech is re&ead to SRT; - 15dB. After this
t he noise | evel is reduced to 0dB HL. Second SRT- SRT,- i s
establ i shed when the | evels are reduced. Now the subject is
asked to informwhen he hears the noise which is called noise
detection threshol d.

Epstei n and Hopki nson (1936), Doerfler and Epstein (1956)
have given the norns as fol | ows:

SRT; - SRT, Ce -4 to +5dB

SRT; - NDT C -7 to +15dB
SRT, - NDT o -7 to +15dB
SRT; - 5-NL e -18 to +3dB

NDT - NI L e -31 to -2dB
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| f a subject has two or nore positive signs, thereis
interpreted as positive (+ve). one positive signis interpreted
as equivocal and 'O signs negative (-). (Doerfler, Epstein,
1956). The test has universality of norns and hel ps in classi-
fication and al | ows aa easy communication w th professionals
(Hopki nson, 1978). According to Menzel (1960) test is a
sensitive detector of non-organicity.

Lonbard Test: Test for identification of unilateral or bilateral
functional hearing |oss. [Its based on'Lanbard reflex' which
automatic increase in speakers vocal intensity in the presence
of intense noise (Chaiklin and Ventry, 1963).

The noi se can be presented is better ear (Asherson, 1936;
Marrison, 1955; Harbest, 1945; Cove, 1943) porrer ear (\atson
and Tol an 1949) and/or to one ear and then the other ear (Heller,
1955). In bilateral cases (Watson and Tol an, 1949) noi se can
be applied binaurally. Hanley and Harney (1965) in their study
have denonstrated difference ia vocal intensity in quiet and in
presence of 50dB sawtests noi se.

Newby putsforth thefollow ngdi ssadvantage of this test
(1) patiants are capable of nonitoring their vocal intensity
(2) It is still not clear as to what |evel of SL the reflex
begins. Chaiklin and Ventry (1963) concludes that Lenbard test
I s useful when gross changes in vocal intensity is noticed
other wise test result should be carefully interpreted.
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Tone-in-noise test (TIN): Ventry and ChaiKlia (1965) have
questioned the efficiency of D.S. test in the detection of
6 nonorgani c hearing |oss cases. According to them the
test is difficult and conplex ia terms of admnistration

Based oa t he above findings Pangching G enn (1970) nodi -
fied D.S. test. This test nmeasures the difference between the
threshol ds in noi se aad pure tone. The subject first threshold
(T, is obtained ia asceading nethod. Then with the intensity
at (T,+5dB) wi deband noise i s introduced suddenly at 10dB
above (T,+5dB) level. Then second timethreshold is obtained
inthis conditionwth interrupted tone. According to
Pangphing (1970) the difference of 5dB ia threshol ds between
quiet aad in noise is indicative of organic and when this
di fference exceeds 10dB is indication of functional hearing
| oss. However this test does not provide any estinmate regard-
ing the threshol ds.

Eyebl i nk response test: —The cochl ea pal pabral reflex is an
involuntry eye-blink reflex to the onset of |evel auditory
stimuli which is approxi mately 90-100dB SL ia normal and organic
| oss cases. Thi s phenonenon was made use by G anabos (1953).

|t does not help to determ ne absol ute threshol ds (Chaiklin and
Ventry. 1963).

This test was used by Gl lonery and Butler (1956) reported
a difference of 5dB between voluntary and involuntary threshol ds
and insists on prolonged training needed. The eyeblink response
rate after prolonged conditioning is below a desirable |evel for
t hreshol d determ nation (Lowel |, 1960).
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Story Test:- Chaiklinand Ventry (1963) recomended this

test. Itsmy useis limted to unilateral functional hearing
| o0ss cases. The patient has to repeat the story which he hears
through earphones. The level of presentation should be above
the patients admtted level in the better ear. Parts of the
story is said in either ear. Is the patient repeats the story
correctly when delivered ia the poorer ear, then that level is
the | east threshol d.

Switched speech test:— This test was given by Cal earo (1957)

The test consists of several neani ngful short sentences recorded
at an average speed of 85 words/ mnute. The sentences are

swi tched back and forth between the ears at 30dB above better

ear threshold with 50%of the signal going to each ear. Two
switching rates are used(2-3 sec). The patient hears the nessage
inthe better ear as relatively unintelligible interrupted speech
but intelligibility increases when switching rate is increased.
In functional hearing | oss cases, case ia unware of the portion
that is presented to the batter ear. when the subject has high
intelligibility at |owswtching rates or unable to understand
message even at high switching rate its indicative of functiona
hearing | oss (Chaiklin and Ventry, 1963).

Yes-No-Test: This that is used with children for diagnosis of
functional hearing | oss. The thresholds are established by
ascendi ng and descendi ng procedure and child has to response in
terns of 'yes' or 'no'. The authenticity of the test depends
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upon the child responses follow ng the tone being presented
(MIler, 1968, MIller and Rahman, 1970). Thetest is easy
to adm ni ster and does not require any special equipnent.
Thi's techni que hel ps in diagnosis of degree and type of
hearing | oss (Frank Tan, 1976).

Masking Test: This test is based on thefact that existence
of one to one rel ationship between the |evels of the nasking,
noi se and of the nasked pure tone thresholds. Hood (1959)

used this principleto diagnose unilateral functional hearing

| 0ss cases. when noise is raised by 20dB, the pure tone
threshold i s al so rai sed by an equal amount (Shadowi ng effect).
Chal kl'in and Ventry (1963) expressed doubt on this test inthe
di agnosi s of non-organi c cases.

(hj ective tests/El ectrophysiological tests:

Gal wani ¢ Ski n Response:

This test has added advantages of exploration of thresholds
of non-organi ¢ deafness with high degree of validity and
reliability with proper methodol ogy. This method can determne
A.C. and B.C. thresholds. Doerfler and McChune (1954), Busk
(1958) and Hanley et al (1958) have reported that G S. R threshol ds
are generallywith in + 5dB of thevoluntary threshol ds.

One of the inportant aspect of GS.R is that, it does

not appear to be auditory test (Hanly et al, 1958). The test
al so identifies pseudohypacusis and the thresholds (Chaiklin and
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Ventry, using speech neasures, in electrodernmal audionmetry
or could be very useful in identifying the nonorganic hearing
| oss cases (Hopkinson, 1973).

One of the limtations of this test isits use of
electric stimulus and that all case cannot be conditi oned.
The classical condition paradigmis |less effective than
operant conditioning (Sheperd, 1964 quoted by Hopkinson, 1973
p.199). A person who has aquintance with the test can confound
It sincesnmal|l novenments results in the movement of stylus
leading to ms interpretation.

El ectrocochl eography and evoked response andionetry:

(Cortical response audionmetry is one of nobst objective
avenues in determning the pseudohypacusis cases. |t does not
i nvol ve any shock, or patients cooperation (Martin, 1978). It
Isvalid and objective index of auditory sensitivity (MCandl es
et al 1968). Voluntary pure tone thresholds and ERA t hreshol ds
arew thin +10dB (A berti, 1970).

The ERA consi sts of conputer, an electroencephal ograph (EEG
an averagi ng conputer where conponents of evoked response are
anal yzed. (50 to 300 m sec). Hearing | oss which is not evident
in electrophysiologic testing but is evident at routine
audi ol ogi cal testing is indicative of nonorganic hearing
| oss. However the confirmation should be inforned through ot her
tests (Cody and Townsend, 1973; Beagley, 1973).
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Theel ectrocochl eaegraphy (EcoCH) measurest heei ght
nerve potentials without artifact that are seenw th EDR or
ERA.  Though it is objective nethod but [ack frequency infor-
mation. However its gaining popularity in recent years
(Martin). Its expensive and tine requirenent adds to its
di sadvant ages (Beagley. 1973).

Acousti c inpecdance neasurenent: (Stapedial reflex threshold):

This too, does not require any nuch cooperation of patient.
Its been uaed in identification of nonorganic hearing | oss
since 1950. In normals the stapedial reflex is about 80dB
above pure tonethresholds. 1In cases of patients with Maniers
di sease and positive recruitnment test, a gap of 30dB between
the two is axpected. But when this level is |ow (less than
5dB) then it should be expected as nonorganic hearing | oss
(Lanb and Peterson. 1967; Feldman, 1963). Many procedures
have been identified to obtain hearing level (Jerger et al
1974; Keith, 1977, Hall, 1978; R zzo and G eenberg, 1979;
Popel i ke et al 1976, cited by Hall and Bl eakney, 1981, Baker
and Lilly, 1976, Jerger et al. 1978. However caution shoul d
be taken whenever conductive pathol ogy occurs.

Modi fied Speech Test: This tests includes ripetition of three

spondiac words in a sequence, nonosyllables repetitionin the

| owest sensation |evels and dliscrimnating neasures. Fal coner
(1956) devel oped the |ip reading teat in English which consists
of honopheneous words, presented at various levels. In this



auditory test both auditory and visual cues are made use of.
He presented the list starting with +12dB above SRT. Then
intensities are reduced at other presentations.

Weiss (1971), using this test of Fal cons; and using
other tests validated the |ip reading test and indicated that
"audition plays an inportant role in lip reading". Falconer's
test predicted the SRT of the subject nore accurately than
ot her test which was used in the study.

Thus the patients who attenpts at falsification of his
threshol ds and that his conplication abilities are due to
his lipreading abilities are victimsed in this test and
his true threshol ds are predicted.
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METHODOLOGY

The study invol ves two nmai n phases.
1. Devel opnent of test material.

2. Testing it an normal hearing subjects.

The devel opnment of test words in Bengali was in true
as suggested by Fal coner (1966), who devel oped this test in
Engl i sh usi ng nonosyl | abi ¢ honmophenous words, to predict
organi c threshol d. Honopheneous words are t he words whi ch

| ooks alike on lip but sounds different.

There are relatively | ess nunber of nonosyl | abi ¢ words
in Bengali | anguage whi ch are strictly honopheneous. For this

reason t he tests consists of polysyllabic words al so.

Devel opent of the test naterial:

It was aimed at preparing 4 1istsof 20 honopheneous wor ds
each. The 4 lists were divided again in 2 sets of 4 lists
each. In such a way that onelist contains its honopheaeous

counterpart in other three |lists.

Before constructing the test material care was taken to
group the sounds of Bengali al phabet according to their place
of articulation. Wile selecting the honmopheneous words, the
pl ace and manner of articul ation was al so considered. As defined

earlier, honopheneous words visually look alike but there
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exi sts perceptual differences eg. bilabials sounds /ni / b/
and / p/ and their aspirated sounds | ooks alike on |ips but
will be heard differently. Wien /m wll be replaced, it
shoul d be repl aced either by / b/ or /p/.

Li kewi se one of the formof a word will have its counter-
part in other set. eg. /balal / / inlist Ahas it counter-
part /mala/ /2nmr/ in I B, /pana/ |/ / inlist IC and / mana/

/ / inlist ID. Care was taken to maintain phonemc distri-
bution in the sets equal. Thereby maintaining equal difficulty
in both sets. Al the words are famliar spoken words and

ar* meaningful. Totally 80 words were sel ected. The word*

in each list is randomsed in accordance with Fisher's random

nunber tabl es.

Four levels for presentation were taken, with reference
to the speech reception threshold (SRT) of each subject. The
| evel s of presentation were:

1. SRT + 106B (2) SRT + 0dB (3) SRT - 10dB (4) SRT - 20dB.
The test uses both auditory and visual cues. Each |ist was

presented at 4 different |evels as foll ows:

Level s of presentation Mode of presentation
SRT + 0dB Lal s Lal L Lal 1
31
L4l Ll
SRT + 10dB il 2 Ll » Ll , al 2
- Lsl
SRT - 10dB Lyl 5 Ll s 3l3 Ll s
SRT - 20dB Lil 4 Lol 4 L4l 4

L3l 4
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Subj ect s:
Nor mal groups:

4 Bengali subjects who are student at All India Institute
of speech and Hearing, Mysore were selected for the study.
The subjects were fluent in English. Their nother tongue was
Bengali. Their age ranged from 20 years five nonths to 25
years three nonths with average age being 22 years ei ght nonths.
Al'l the subjects passed a screening test for their hearing at
20dB HL at frequencies from250 to 8KHz. This normal groups
wer e used for devel oping norns for the "speech reading test”,
Al the subjects al so underwent various nedi cal and ot ol aryngo-
| ogi cal examnations. The subjects had nornmal vision. Data
t hus obt ai ned were averaged. The presentation of the |evel of

intensities and the list to the subject was as fol |l ows:

SUbj ect: 1 - L2| 3 L3| 1 |_4| 3 L1| 4
2 - L.l Lol s Lalg Lsl 4
3 - Lzl 3 L.l L4l 4 Lol

4 - Lol, Lilg Lalop Lals
(L- indicates lists and | - indicates intensity |evel)
Thus each subject was exposed the 4 presentation |evel and 4
| i sts, none of the subjects was exposed to two lists and inten-

sities.

| nstrunent s:

A two channel clinical audionmeter with TDH 39 ear phones

and MX41/ AR (Audi oneter GSI-16) was used in this study, speech
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audi onetry was set on one channel was utilised. Live voice
testing was carried out. The subjects responses were noted

t hrough a tal k- hack systemwhose gain control was adjustabl e.

The audi ometer was calibrated to the |1 SO (1964)

speci fication.

Testing environnents:

The testing roomwas sound treated and had two room
situation. The testing stimulus was admnistered fromthe
control room The control roomwas brightly illumnated so
as to facilate the subjects to lip-read during the 'lip-
reading' testing. During admnisteringthe test, the test
roomwas darkened whi ch dramati zed the |ip readi ng aspect
of thetest. The glass reflection fromthe observation w ndow
were elimnated. The subjects and exam ners head was al nost

in the sane height.

The noi se level of the testing roomwere with in the

nmaxi num al | owabl e noi se levels in dB SPL.
Pr ocedur e:

The testing procedures involves the follow ng:
1. Instructions
2. (btaining SRT without visual cues

3. Administration of the "speech reading test” with both visual
and audi ot yr cues.
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i . Instruction fox SRT

"You aregoing to hear words |i ke doorstep, starlight etc...
repeat thorn back |oudly. Each word preceds the phrase 'say
the word ...'. Wienever you are doubtful, try to guess the

wor ds' same instruction were told in Bengali |anguage.
Instruction for lip-reading test:

"You can see the examner's face very well clearly from
t he observati on wi ndow, you wi Il hear different words; as well
as you can read themon examner's |ips. Use both cues and try
to repeat themexactly the word given to you. Let us see how
good you are at lip reading. Be alert as soon as you hear the
phrase ( ( ) you hear the word. Instructions

wer e made cl ear before the testing commenced.
btaining initial SRT

Subj ects were tested in a sound treated roomw th calibrated
audi oneter, using two roomsituation. Prior to SRT, subjects
bearing t hreshol ds wer e obtai ned usi ng west| ake and Huxl ey
nmet hod of descendi ng and ascendi ng techni que, since all the
subjects were fluent in Engliah, Harrard adult spondee lists
whi ch i s standardi zed to Indian popul ati on (swarnal atha, 1972)

wer e nmade use of .

Havi ng obtai ned the pure tone threshol ds, the SRT was

obtained. The testing initiated at 20dB above t he pure tone
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average (PTAi.e. the average of admtted threshol ds at 500Hz,
1KHz and 2KHz).one word was presented at each |evel and the

| evel was decreased in 10dB steps uatill no spondee word was
repeated correctly. Then intensity was again increased by

5dB and at each | evel 4 spondee were presented. Wen 2 spondees
were repeated correctly then | evel was decreased by 5dB and
whenever necessary 1dB steps. This procedure continued unl ess
50%of the presented were repeated correctly. This level was
considered to be SRT. At this level the words |ist were

pr esent ed.
Adm ni stration of speech reading test:

The testing procedures and the admni stration of the
speech reading test was in |ine as advocated by Fal coner in

his test of |ip reading and subbarao T. A (1981).
The steps are as fol | ows: -

1. The patient was seated confortably i n t he darkened, i sol ated
and sound treated room The tester sat in the control room
the testers face was illumnated. The subjects and the testers
i ne of vision was nmai ntained. The reflection fromthe obser-

vati on wi ndow was avoi ded.

2. The audionetric m crophone was kept 6" away and bel ow t he
chin of the tester. The subjects pick up m crophone was kept

near to facilitate picking up of consonants.

3. The subjects were instructed, as nentioned earlier. It was

expl ained the test was ained at conpl enenting his |ip-reading
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ability and the affect of his hearing in |ip reading.

4. The carrier phrase / /I /| was said before
presenting the words. This help the subjects to assune his lip
to abnormal position before uttering the key words. The view
mat er was constantly checked to speech |evel.

5. After each presentations, pause was given till the patient
responded. Articulation was unexaggerated. Subjects was

gi ven maxi numtwo chances (when it was felt that subject was

not attentionfor a particular word).

6. The nunber of words repeated correctly at each presentation
| evel, was noted. An articulation gain function was plotted

with the nunber of words repeated correctly at each |evel.

7. Two normal subjects were asked to wite the words instead
of repeating them (This facilitated the examner's rol e of

listening). Oher node of testing was sane. The non-ver bal
testing was done after one nonth of initial testing to rule

out practice in these subjects.
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RESULTS AND O SOKBS ON\NS

The study was undertaken to establish a rel ati onship
bet ween t he predi cted SRT and t he obtai ned SRT i n nor nal s.
Based on this study we can predi ct SRTs. in pseudohypacusi s
patients. The wutility of |lip reading test has been
docunent ed by Fal coner (1966). According to hi m"The effect-
I veness of |ip reading test for no deaf ness has provedits
worth as a clinical tool on a nunber of occassions". This
was further supported by Wiss's (1971). He found an excel | ent
agreenent anongst the other test neasusres (A Cthreahol ds,
speech and Fal coner's lipreading teat). However, he added
that while predicting SRT as a neasure of substantiating
organic hearing levels, factors |ike sloping audi ogram poor

speech di scrimnation shoul d be consi der ed.

The resul ts were obtai ned by averagi ng t he scores obtai ned
by the four nornmal subjects, for the lists presented at each
intensity level (i.e. SRI-20dB, SRT-10dB; SRT+QdB;, and SRT+10dB);

Thi s dat a was used for anal ysi s.

The average SET obtai ned wi th the nornmal subj ects was
15dB HL (0dB HL - 19.5dB SPL for speech). The nost suitable
criteria for predicting SRT fromthe lip reading test, is the
| evel at Which Swords were repeated correctly (i.e. 50%of
the total list of 10 in each set). In this study it was al so
observed that with increase in intensity | evel, there was

general increase in the nunber of words correctly repeat ed.
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(as evident fromthetable, at SRT + 10 dB; about 80%wor ds

wer e repeated correctly).

The difference between the sets to t he perfornance of
the subjects ia also evident fromthe table. Thereialittle
or nodifference. Hencethelists areequally difficult and

are bal anced.

Conparing the results of this study aad t he study done
earlier its revealed that (1) Falconer criteria for predicting
SRT was the level at which 5 words were repeated correctly.

(2) Gldman (1971) too, confirned the same criteria (3) subba-
Rao (1981) criteria for prediction of SRT was 5dB bel owt he

| evel at which subjects repeated 10 words correctly. (4) sadia
(1902) concl uded, admnistering the test in Hndi eatablished
the level at which 11 words are repeated correctly is the

predi cted SRT.

Further, in Fal coner (1966); Gol dnan (1971), subba Rao
(1981) Sadia (1982) observed that the increase in scores wth
the increase in presentation | evel, which was found in this

st udy t oo.

D scri paaci es between t he hi gheat scores obtai ned at SRT:
10dBia almoat in agreenent with earlier studies. For exanple
Sadia (1982) it was 14. 36; Subba Rao (1981) 12.25, Fal coner
(1966) 16.1. These studi es had 20 words i n each sets where as
this study had 10 words in each set. However, if the scores
of Fal coner (1966); Sadia (1982) aad this study are converted

I n percentage, the scores are in agreenent.
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The | owest scores at SRT -2dB; is alsoin agreement with
Sadia's (1982) study. Converting her scoreof 5.72 into
percentage score and conparing the score of percentage convec-
tion of 227 is alnost in agreement. Baling out the variables,
as examners listening abilities, the witten and oral
responses of the two subject were conpared. No difference
existed. The graph further is indicative of use of any |ist.
The test can be admnistered binarrally or nmonaural Iy (Col dnman
1971 and Fal coner, 1976).

Thus |ip reading test can be admnistered in cases where
unexpl ai ned audi ol ogi cal controversies occur. To predict the
SRT i n monoaural er binaural pseudohypacusis cases. INthis
test case is not aware about exploration of his organic thresholds.
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SUMVARY AND CONCLUSI ONS

This test ia based on Falconer's (1966) |ip reading
test, which was used to predict SRT in pseudohypacusis cases.
Subba Rao (1981) and Sadia (1982) devel oped the test in Indian
| anguages, Kannada and H ndi respectively. The purpose of
this study was to develop this test in Bengali |anguage.

The tests consists of 30 sets of four honopheneous words
(bot h nonosyl | abl es and pol yayl | abl es are used). This sets
are divided into 8 [ist of 10 words. Thus each set consists
of 10 words. Each word has its honbgeaeous counterpart in
ot her inner Hat of that form

four normal subject were taken for the study. It was
enphasi zed that their lip reading ability is being eval uated.
Testing was done in two room situation and roomwas sound
treated.

Responses were noted based on four |evels of presentations
i.e. SRT + 10dB; SRT + 0dB; SRT-10dB and SRT - 20dB. The
criteria that was devel oped, based on this study, to predict
SRT, ia the level at which 5 words are repeated correctly.
The results and the scores are shown in the table. An articu-
lation gain function graph is plotted.

Fromthe results (as intable) it is evident that at
SRT + 0dB, 5 words were correctly repeated. H ghest repetition
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(about 6039 occured at SRT + 10dB. This is in agreenent wth
t he study by Sadia (1982), inher lipreadingtest in H ndi,
since there are not Mich di fference between t he sets, any set

can be used.

1. Devel oprent of this test in all other Indian | anguage.

2. More nunber of nornal subject shoul d be taken for
standardi zati on of the test.

3. The case shoul d be studied with clinical cases to validate
t he study.

4. The racommended prediction for SRTis |evel at which 5
words are correctly repeat ed.

5. Wenever 5 word repetition criteriais not nmet, then

scores nearest to 5 may be consi dered.



49

Bl BLI OGRAPHY

Al berti, P.WR_M‘lQ?O): Newtools for old tricks, Ann.Qol.
Rhi nol . Laryngol , 79: 800- 807.

Al berti, PWRM(1978): speech and pure tones audionetry is

a screen for exaggerated hearing |oss ia industrial
cl ai ms, 85:328-337, Acta oi aryngol ogy, Vol . 85.

Al tshuler, MW1971): stenger Phenonenon - Part-1: Abrief
background "Miico Aud. Lib.Series" 9:17-22.

A tshuler, MW1971): Stenger Phenonenon - Part-11: Methods
of test presentation, Maico Aud. Lib. Series,
9: 23- 27.

Beagl ey, H A(1973): The rol e of el ectrophysiol ogical tests in
t he di agnosi s of nonorgani c hearing | oss, Audiol.
12: 470- 480.

Chaiklin, J.B. and Ventry |I.M1963): Functional hearing | oss
(Chapter-3) Pp.76-121, In J.F. Jerger (Ed) Modem
devel opnent in Audi ol ogy, Academ c Press, N.Y.

Chaiklin, J.B. and Ventry, 1.M1966): Test-retest-reliability
i n functional hearing | oss, JSHR 9, 476.

Chermack, G D(1977): Thereality of functional: Adefinition,
Audi ol . Hearing. Educal. 327.

Cody, D.T.R and Townsend, G L(1973): sone physiol ogi c aspects
of average vertex in humans, Audiol. 12, 1-13.

Deroff, HG1970): Concerning Bekesy type-V audi ograns as
evgdence of functional hearing | oss, Audiol.9,
149- 155.

D xon, R F., and Hewby, H A (1971): Children w th non-organic

heari ng probl em Chap. 54, Pp.469-474, in|.MVentry,
|.B.Chaiklin and R F. b xon (Eds) Hearing Measurenents
A book of readings. Acc. NY.

Fal coner, G A (1966): Alip reading test for non-organic
deaf ness, JSHD, 31. 241-247.

Fasti, H (1977):S mulation of a hearing | oss at long vs short
test tones, Audiol. 16, 107-109

Fel dman, A. S. (1967): Functional hearing | oss, Maico Aud. Lib
Series, 1: 19-21.

Fournier, J.E. (1958): The detection of auditory nalingnery
Beltone Inst.for hearing Research Transl ati on No. 8.



50

Frank, T(1976): Yes-No test for non-organic hearing | oss,
Arch. Ot o. Laryngol . 102: 162- 165.

Fricke, J.E(1968): syllabic duration and t he Lonbord effect:
%ogtogl l%t(1)t4ed paper on speech audi onetry, Audiol.

Garret, H E. (1973): Statistics in psychol ogy and education
(Fourth Edition) Vakils, Feffer and S nons Pvt.
Ltd., Bonbay.

Garretechi, Dc (1980): Situational cue and strategy influencing
I n speech readi ng, Scand. Audiol. 9, 147-151.

Gol dstein, R(1966): Pseudo hypacusis, JSHD, 31:. 341-351.

Hall, J.W and Bl eakney, M E (1981): The effect of mnor adm -
ttance abnormalities on fal se positive errors in
the prediction of hearing by acoustic reflex. The
Refl ex A Publ. by Grason-Stadler, |NC

Hanl ey, C N et al (1958): skin resistance changes acconpanyi ng
the side tone test for auditory nalingering, JSHR
1: 286- 293.

Hattler, KW(1970): Lengthened off tine: A self recording
scgeerzﬂzng device for non-organicity, JSHD, 35:
113-122.

Hood, WH., Canbbel, RA and Hulton, C. L (1964): An eval uation
of the Bekesy ascendi ng, descending gap, JSHR 7:
123-132.

Hopki nson, N T( ): Functional hearing | oss, (Chapter-6)
Pp. 175-207, in J.Jerger (ed) Mdern devel opnents
i n Audi ol ogy, Second Edition, Academ c Press, NY.

Hopki nson, N. T. (1978): Speech test for OPseudohyoacusi s (Chapt er - 6)
PP. 291-303, in J.Kat % ( EO?. The Hand book of
clinical audiology. Second Edition. The WIIlians
and W1 ki ns Conpany, Baltinore.

Kacker, S K (1971): Bekesy audionetry in simlated hearing | oss
JBHD, 36: 506-510.

Kerr, AG et al (1975): Deafness, a sinpletest for nmalingering,
B.J. A 9: 24-26.

Kinstler, D.B. et al (1972): The stenger and speech stenger tests
i n functional hearing | oss, Audiol. 11, 187-193.

Lanb, L.B. and Peterson, J.L(1967): M ddl e earrefl ex measurenents
I n pseudohypacusi s, JSHD, 32, 46- 50.



ol

Martin, F.N and Monro, D. A (1975)! The effect of sophistication
on type V Bekesy patterns in simulated hearing
| oss, JSHD, 40: 508-513.

Martin, F.N (1978): Pseudohypacusis: Perspectives and pure tone
tests (Chapter-5) Pp.276-290 in J Katz (Ed)
Handbook of clinical Audiology. Scand. Ed: The
Wl lians and WI ki ns Conpany, Baltinore.

McCandl ess, GA and Lentz WE (1968): Evoked Response Audi o-

metry i nnonorgani ¢ hearing | oss, Arch.Qolaryngol.
87: 123-128.

Monro, D.A, and Martin, F. N (1977): Effect of sophisticate on
four test for non-organic | oss, JSHD, 42: 528-534.

Nagel, RF (1964): RRLJ - A new technique for non-cooperation
patients, JSHD, 29:492-493.

Newby, H. A(1972): Audioiogy, 3rd Edition, Prentice Hall | NC
New Jer sey.

Nilo, ER and Saunders, WH (1976): Functional hearing | oss.
Lar yngoscope, 86: 501-505.

Pang-ching, G (1970): The tone in noise test; Aprelimnary
report, JAR, 10: 322-327.

Peck J. E. and Ross, M 1970): A conparison of the ascendi ng and
t he descendi ng nodes for admnistration of the
pure tone stenger test, JAR, 10, 218-220.

R entel mann, WD. and Harferd, E (1967): Type V Bekesy Pattern
I gger pretation and clinical ability, JSHR 10:
733-744.

Rotla, Mand Sulton, G (1970): Inter sensory facilitati on and
t he di agnosi s of functional hearing | oss. Acta.
Qo.laryngol. 69: 107-111.

Rihta H. B. and Cooper, WA. Jr.(1962) Low sensation |levels effects
gf ggéelggne del ayed auditory feedback, JSHR

Sadi a Saheer (1982): Devel opnent and standardi zation of |ip- _
reading in Hndi |anguage to detect pseudohypacusis
A Master degree dissertation - University of M/sore.

Shepherd, D.c(1965): Nonorganic hearing | oss and the consi st ency
of behavi oural auditory responses, JSHR 8:149-164.

Sohner, Het al (1977): Cochlear, Brainstemand cortical evoked
responses i n non-organi ¢ hearing | oss, Ann.otol.
Rhi nol . Laryngol . 86: 227-234.



52

Swar nal at ha (1972): Devel opnent and standardi zation of speech
material in English in Indians. An unpublished
Master's degree dissertation, Uni.of Mysore.

Subbarao T. A(1981): Devel opnent of standardization of a |ip-
readi ng test in Kannada | anguage to det ect
pseudohypacusi s, An unpubl i shed Master's degree
D ssertation, Univ. of Mysore.

Taylor, GJ (1949); An experinmental study of tests for the
detection of auditory malingering, JSHD, 14sll9-130.

Thonmpson, 6 and Denman, M (1970): The occlusion effect in
uni lateral functional hearing | oss, JSHR, 13;37-40.

Ventry I.M and Chai klin, JR (1962): Functional hearing | oss
A problemin termnol ogy, JSHD, 25-

Ventry, |1.M(1971): Bekesy Audionetry in functional hearing
| oss: A case study, JSHD, 36:125-141.

Wasamurthy, M N (1971): Mdification of t he ABLB and st enger
tests for equal bilateral hearing | oss, (one ear
conductive hearing | oss, other ear sensori neural
r21ea5r4i %% or functional hearing | oss cases ) JAII SH,

Wasamurthy, MH. (i971): A new approach to identify unilateral
functional hearing | oss, JAIISH, 2: 192-193.

Wasamurthy, M N(1972): ABLB - A test for functional hearing
| oss, JAIl SH, 3: 125-127.

Vatson, J.B. and Voots R J(1964): A report on use of the Bekesy
Audi oneter in the perfornmance of the stenger Test,
JSHB, 29: 36-47.

Weiss, B.§1971): Predicting organic hearing | evel s: The fal coner
Hp-zrzga%lzrég test for non-organi c deaf ness, JAR,

Wil lianmson, D G 1974): Functional hearing | oss: Areview, NA CO
Aud. LI b. ser. 12, Report 8: Pg. 33.

Wod, T.J etal (1977): Auditory reaction tine for functional
and non-functional hearing | oss, JSHR, 20, 177-191.



< o~y
\S1 v
By
el &)

2t
Uy

e o

b&Q ElE
™Malg oV
talq 51|
pDn VIS

Ch Q[ Elﬁ_\\'
GL%QP Sior

j(h(ll:a tl’ulrl‘l@}



HORD Ligte

LISE’;T_.Q ([_2)

ek
: Sekon

L Pay V& ra
G bon  zs

2. byathg =g 3

| bdul-_nq Afi21 dam T

S bk =g Jhal . aas
=3 LKu.tLla a‘iran ba%h Ag]
s l;r]? anq 2us) ma.\p '*-r’*l"‘-‘b'l.
= -pcn;}q VIreN] .bcn:‘ 2aa
7. Phal =2ea@ mama wis
3. XKal 1 gam &
U Ehom | B thalq e

10 []OL[ '@um gadg\a 1 &n



5> CUwi
3 buwi

5 dan
= e
8. Pakq
Ui < o
3 ma\ja
C?. :K:Q 11
10 bdlg

WORD 11T

BHRNG(Y
“Boifn

AN

Ls)

mapa v
bhajﬁ ST
Khan S oy
Lthan 2

Khyla (oren

E h aXKa 'fl“l <)






