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CHAPTER - 1

| nt roducti on

Many patients seen in audiology clinics manifest synptons
of non-organic hearing | oss. They may be malingering, exagge-
rating a hearing | oss, have a psychogenic disorder or there
may be other reasons for test results to be inaccurate. The
responsibility of the audiologist is to determne the true
organic thresholds of hearing, even if this nust be done with

| ess than the full co-operation of the patient (Martin 1981).

The subject of functional or non-organic hearing |oss
has received considerable attention for many years from the
physi cian and (nore recently) the audiologist. Chaiklin and
Ventry (1965) have listed nore than 400 possible causes of

functional deafness (Kinstler 1971).

Inits nost sinplest terns 'non-organic hearing |oss',
means "an exaggerated el evation of auditory threshol ds."”
Martin (1981) has defined the termas "an apparent | oss of
hearing sensitivity w thout organic pathology, to explain
the extent of the loss or, with insufficient pathology to

explain the loss or the extent of the | oss."

Not all audi ol ogi sts and other specialists concerned
with hearing, use the termnon-organic hearing | oss, (Martin
1981). Chaiklin and Ventry (1963) and many others greatly

stress the use of the term 'functional hearing loss, as it is
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nore nmeani ngful and operational. But Martin (1981) coments
that, while the term functional nmay be used to express any
ki nd of non-organic disorder, the word psuedo hypacusis

rel ates specifically to hearing loss. So there still renains

a great controversy on which termneeds to be used.

Al t hough functional hearing loss or functional overlay
has | ong been a recognized clinical entity, only recently,
have, reasonably accurate nethods been_devel oped to neasure
organic thresholds in subjects who are unable or unwilling

to respond accurately in the test situation (Kinstler 1971).

As functionality itself becones nore readily identifiable,
t he probl ens posed by functional |oss - diagnosis, evaluation
est abl i shnent of organic thresholds, attitude toward the
patient, possibility of resolution of functional conmponent
or treatnment of the patient are of increasing concern to the
clinical audiologist, to the otol ogist and to those invol ved

in rehabilitation of the deafened (Kinstler 1971).

But the increasing research in this field has been able
to provide us with know edge which would be of great help
while dealing with functional hearing |oss patients. The
source of patient referral, history of hearing | oss, synptons
and behavi our, both during and outside of hearing tests are
factors to be considered before naking a diagnosis of non-

organic hearing | oss. Patients whose hearing | oss appears
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to be exaggerated may manifest these synptons because they
are incapable of nore reliabl e behaviour, because of wll-
ful fabrication or exaggeration of a hearing disorder or
because of sone psychol ogi cal disorder. Cbservation of the
patient and special tests for non-organic hearing | oss
Cften lead the audiologist to the proper resolution of the

problem (Martin, 1981).

The prinmary purpose of special tests for psuedo-hypacusis
Is to provide information about the patients hearing, even
I n cases where cooperation is lacking. Tests for non-organic
hearing | oss nmay be perforned, Wth puretones or with speech
Sone tests nay be carried out with the usual diagnostic audio-
neter, and other tests require special equiprment. Unfortu-
nately, many of the tests are nerely qualitative, that is,
they produce evidence of non-organicity but do not reveal the
threshold of hearing. Qher tests are quantitative, revealing
i nformation about the actual thresholds of the patient,

(Martin, 1981).

The different tests have been devel oped to aid in diagnosis
of functional hearing | oss are Stenger test which has puretone
and speech categories, the Doerfler-Stewart test, the Lonbard
test, delayed feedback tests which again has the puretones, and
speech categories, Bekesy audionetry, sw nging story test,
el ectro-physiol ogic tests under which cone the acoustic reflex
tests, electro-dernal audionetry, evoked response audi onetry

and respiration audionetry.
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| dentification of non-organic hearing |oss may be nade
by use of a standardized test for |ip reading ability (Wley
1940), often with excellent results. Falconer (1966) also
found that patients with functional hearing | oss, often
enphasi zed the point that they get along well in ordinary
situation, inspite of their hearing | oss, because they read
lips. He inferred that, they were not solely depending on
lip reading but were naking atl east sone use of hearing. He
felt that these patients would usually submt to a 'lip

reading test.'

Based on the above, Fal coner (1966) developed a 'lip
reading test' which contains auditory as well as visual
stimuli and consists of nonosyllabic homophenous words which
are nearly inpossible to perceive by lipreading alone. The
pati ent how ever does not know this and responds in his
usual way to sound and vision. Because, nost of the correct
responses are a result of audition, the patient inadvertently

reveal s sone degree of functional hearing | oss.

To determ ne the useful ness of 'Falconer's |ipreading
test; in the establishment of organic hearing | evels, Goldnman
(1971) adm nistered the test to normal, organic and functiona
hearing | oss groups. He concluded that the test can help to
determ ne the organic hearing levels definitely, with its
predicted SRT relating closely to standard pure tone and

speech neasures and that it is remarkable in exposing the
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functional problemw thout obviously indicating to the

subj ect that he has been caught.

Subba Rao (1981) worked on the lines of Fal coner (1966)
and devel oped a lipreading test in kannada | anguage. He al so,
concluded that the test helped in predicting SRT which, very
closely corresponded to the true SRT in normal and also in
sensori neural hearing |oss patients. He recommended that

simlar tests, be constructed in other I|ndian |anguages.

Need for the Studv: -

Hi ndi is our National Language. Majority of the Indians
speak the Hi ndi |anguage and nost of the Hi ndi speaking people
may be nono-linguals. Thus, there is a great need for deve-
loping a lipreading test in H ndi |anguage, to identify psuedo

hypacusi s.

Plan of the Study: -

The study was planned to develop the test materials in
H ndi | anguage, and, then to standardize the test materials

on nornmal and hearing | oss popul ation.
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Functional Hearing Loss - Review

2.1 Introduction:-

The lack of cooperation in sone of the patients seen in
Audi ol ogy nay be due to the fact that 1) he does not under-
stand the test procedure 2) is poorly notivated 3) is
physically or enotionally incapable of appropriate responses
4) wishes to conceal a handicap 5) is deliberately feigning
or exaggerating a hearing | oss for personal gain or exenption
or 6) fails to respond accurately due to unconceous notivation
(Ghaiklin & Ventry, 1963).

Among these, are a group of those patients who nay
profess to have a total |oss of hearing or show an anount of
hearing | oss which appears greater than can be expl ai ned on
the basis of pathology in the auditory system Renarkably,
however, the patient may respond adequately in ordinary con-
versation with or without a hearing aid (Fal coner '66),
Frederick ' 78).

Many terns have been used to describe the existence of
such a hearing | oss, they are functional hearing | oss (Jerger '67,
Al berti, '70), non-organic hearing |l oss (Barr '52), D xon &
Newby, ' 70), psychogenic hearing | oss (Doerfler, '54, Martin, '46)
psychi ¢ deaf ness (Froeschels, '44), Auditory nalingering,
(Fournier '58, Qullman, '38, Kodnan et al '59), pseudo-neural

hypacusi s (Brockman ' 60), hysterical deafness (Rosenberg, '40),
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psuedo deaf ness(Hefernman, et al. '55). These variety of
terns have nade diagnosis difficult, as well as commnication

(Ventry & Chaiklin, '62).

Ventry & Chaiklin ('62) are of the view that the nost
appropriate termis 'functional hearing loss' as it is a
generic termthat |abels a group of things or events that
have one or nore common attri butes. The term has been defined
as 'Functional hearing |oss neans that the patients hearing
probl em has been investigated as thoroughly as possible with
the best available instruments and nmethod and that, no
organic factor was found to account for his synptons' (Landes
& Bolles, '"50). It nay also nmean that the nedical findings

were insufficient to account for the nmagnitude of patient's
synptons. This conception allows the possibility that further
examnation nay reveal an organic condition to account for al

or a part of the patient's problem

Davis & Silverman ('60) believe that very often organic
and psychogeni c problens are involved in the degree of hearing
| oss in uncertain proportions. Therefore, it is inportant to
recogni ze that the word 'functional' is not an ant onym of
‘organic'’ or a synonymof 'psychogenic', but as a diagnosis
It nmeans that an organic etiology if any is unknown. But
Gl dstei n(' 66) stresses that functional hearing | oss has no

organi c basis, rather it has psychogeni c origin.
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Functional hearing | oss, traditionally includes both the
intentional pretense of not hearing and the unconcious failure
to hear, because of sone psychic disturbance( ol dstein '66)
Beagley ('73) has tried to intuitively sub-divide this
group into the above two sub-divisions. i.e., (1) Those
wi th concious stinmulation, which includes, feigning,
malingering or sinmulation. (2) those w th sub-concious
stimulation, this group has al so been called as the hepteri cal

or psychogeni ¢ group.

No audiologic test differentiates between these two
groups. The literature differentiates, stating that a person
who is feigning, is usually inconsistent in his responses,
during various hearing tests and the results of the
varying hearing tests are not conpatible with each other or
with patients obvious ability to hear, when he is not in the
test situation. In a psychogenically inpaired patient, it is
assuned that he will not be consistent in his failure to
respond during hearing tests to sounds weaker than a given
level and that his test results will be conpatible with his
ordinary reactions or lack of reactions to speech, and other
sounds in his daily life(Goldstein ' 66). Some authors use the
term ' psychogeni c deafness' to indicate those patients with
conci ous exaggerati on of hearing | oss(Johnson et al ' 56,
Klotz et al '60, Kodnman et al '59) and the term 'true
psychogeni ¢ deaf ness' for those w th unconci ous notivation

(Bailey and Martin ' 61).
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Malingering is often confused with functional hearing
|l oss, although it is not its synonym ‘'Milingering' is a
specific termreferring to conci ous exaggeration or fabrica-
tion of synptons for primary or secondary gain (Chaiklin &
Ventry '63). It is best viewed as a synptomrather than a
di agnosis (Flicker, '58, WIllians, '66). At present, the
only way it can be identified is when a person admts he is

mal i ngeri ng.

Prior to Wrld War II, the topic of functional hearing
| oss wasn't given nmuch inportance, the reasons being
(a) failure to recognize the problem (b) |imted nunber of
standardi zed hearing tests, (c) inadequate audionetric
equi prrent and (d) possibly a | ower incidence of functiona

hearing | oss.

After the war the percentage of cases with this problem
I ncreased, drastically, and was estimated by Johnson ('56) as
being 11%to 45% Today, functional hearing loss is not just
limted to those in arny, industrial set up, otologic and
audiologic setting, in fact it can occur whenever hearing is
neasured (Chaiklin & Ventry '63). A large nunber of tests
have been described as an aid to diagnose functional hearing
| oss, ranging from sophisticated tuning fork examnation to
conpl ex psycho-acoustic and psychol ogi cal exam nation (A berts

"70). Sonme of these will be discussed in detail l|ater on.
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2.2. Incidence of Functional Hearing Loss in Adults: -

Chaiklin & Ventry ('63) sate that the incidence of the
problem got fromdifferent studies is variant, as it depends

on (1) the patients evaluated in each setting, (2) the crite-
ria of functionality varies, (3) order of testing(Menzel '60)

(4) some clinics admnister the special tests for functiona
hearing loss only when it is suspected (Young & G bbons ' 62),
whereas other clinics admnister it nore or |less as a routine,
thus incidence is higher in the latter conditions, (5) It
results fromdifferences in the degree of which subjective
evaluations are used in the identification process. In some
clinics, the examner's subjective endence is considered as

i nportant, while in others objective endence is necessary.

Al though systematic |arge scal e approach to the problem
I s needed, sone authors have reported the incidence. Feldnman
("69) stated that 3% of the general population may fall into
this category. Nlo & Saunders('76) found that 1% of general
popul ati on had the sane, while 85-90%of the cases referred
frommlitary sources and 11-45%of the Veteran admnistration
popul ati on had functional hearing | oss. Johnson ('56)
al so reported that percentage of functional hearing |oss

since the Il world war has gone up by 11-45%

2.3. Incidence of Functional Hearing Loss in Children:-

Chaikline & Ventry ('63) reported that there have been
many articles on functional hearing |oss in chidren, but none

have reported of their incidence (Bailey & Martin '61,
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Barr '60, Bert & Feldman '58, Brockman & Hoversten ' 60,
Calvert et al '66, Cobb & Butler '49, D xon & Newby ' 58,
Froeschel s ' 44, Heffernan ' 58, Kodman & Waters ' 61).

Doerfler ('51) reported of a survey of audiol ogy centres
to determne incidence of functional hearing loss in children
and found that 75% of the centres who responded indicated that
they saw few or no children with functional hearing | oss.

Wi le, Feldman ('61) reported that it occured nore frequently
in children. Rerger ('63) reported an incidence of 7%in
children. Brockman & Hoversten ('60), Calvert et al C61)

D xon & Newby ('59), indicated functional hearing | oss
occured thrice nore often in fenmales than in mal es, but they

did not explain the reason.

2.4. Indications of functional hearing |oss:-

2.4.1. The Non-test situation:

(1) Source of referral can suggest functional hearing | oss
(Martin '78, Nlo & Saunders ' 76). Eg: A case of sudden hearing
| oss after an accident and being referred by an attorney.

(2) Case history of particular value, especially in conpensa-
tion cases (Martin '78).

(3) suspicion of functional hearing | oss should arise when
there are clains for financial gains and secondly when patient
reports of sudden or has vague origin of his problem (Fel dman

' 69) .

(4) Ceneral behavior in clinical evaluations. Johnson et al

("57) have pointed sone behavi oral clues about functiona
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hearing | oss. They are (i) obvious psychiatric disorders,
(i1) unsolicited comrents on questions regardi ng conpensati on
(iii) remarks such as 'l can get along fine when I can read
your |ips' (iv) Exaggerated attenpts to hear (v) Exaggerated
staring attenpt to inpress his ability to lip read (vi)
Excessively loud voice (vii) Refusal to attenpt |ip reading

may force examner to wite (viii) obvious nervousness.

Thome ('60) gave the follow ng points, (1) normal voice
inflection (2) poor know edge of hearing aid (3) comments
on his health (4) learned lip reading too quickly (5)
rel uctance in behavior (6) is extrenely passive or anxi ous.
Simlar points have been put forward by Martin ('78),
Chaiklin & Ventry ('63), NIlo & Saunders ('76), Feldman ('69)
Beagl ey ('73).

2.4.2. The Test Situation:

Several authors (Fournier '58, Heller '58, Johnson et al
'56, Newby '58, Chaiklin & Ventry '63, Martin '78, Wod ' 77,
Feldman '69, WIliam'69) have given the follow ng characte-
ristics and behavioral cues, as found in functional hearing | oss
(1) hesitancy or restraint in responding, (2) delayed
responses, (3) exaggerated display of effort to hear, (4)
ability to understand conversation at hearing | evels bel ow
SRT, (5) manifest anxiety synptons, (6) inconsistent response
during PTA, (7) half-word responses to spondaic stinmulus
during SRT MEASUREMENTS, (8) rhymng responses during discri-

mnation testing and (9) S ow and tentative responses.

Martin('78), Chaiklin & Ventry('63) have stressed t hat
the occurance of false negative responses is a very likely

behavi or with functional hearing | oss.



2.8

2.5. The Audionetric Exam nation

Pure Tone Audi onetry:
2.5.1. Test Retest reliability: I n functional heading

loss there is a lack of acceptable intra test and inter test
threshold reliability. It is believed that they cannot maintain
a consistent reference | oudness | evel, through out repeated
testing and hence thresholds are variable for different tests

on repetitive testing. This view has been supported from
studies fromstudi es by a nunber of authors (Heller ('55),

Chai klin and Ventry ('63) (66), Newby ('65), Martin ('78),
Shepherd and David '65). But Watson and Jolan ('49) oppose

the above view and state that the feigned hearing | oss may be
repeated accurately by sone individuals on repeated neasurenents
of pure tone thresholds. GChaiklin and Ventry ('63) have reported
that 66% of functional hearing | oss patients they saw were
unabl e to reproduce correctly. Anyway further research is

needed on this line to arrive at a concl usi ve statenent.

2.5.2. Inappropriate Liberalization: | nappropriate of pure-

tone in unilateral hearing loss is a sign of functional hearing
loss. This is reflected by an absence of a shadow curve or

an el evation of shadow curve beyond that ordinarily expected,
(Ghaiklin and Ventry ('63), WIlianson ('69), Feldman ('69),
Martin ('78). The lack of contral ateral response especially
for BC, is a very clear and inportant synptom for unilateral

hearing | oss (Martin '78, WIIlianson ('69).
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2.5.3 Saucer Audi ogram Sone describe the pattern as

being relatively flat audi ogram (Se Henor '47, Fournier '58).
QGhers feel it is saucer-shaped (Doerfler '51, Carhart ' 58,
Goet zi nger and Proud '58, WIlianson '69). But the sane is
found in organic cases also. Martin ('78) has concl uded
that, there is no typical configuration associated with

functional hearing | oss.

2.5.4. Bone Conduction Audi onetry:

3ohnson ('56) suggested 2 findings on BC audi onetry,
that could be related to functional hearing | oss. 1) BC
thresholds significantly poorer than AC threshol ds and
2) BC threshold equally depressed for all frequencies
tested. Chaiklin and Ventry ('61) did a study to test the

above hypothesis, but their results did not support it.

2.6. Speech Audionetry:

2.6.1. a) PTA - SRT rel ationshi p: -

There is a high correlation between PTA and SRT in
nost pat hol ogi cal cases. The agreenent between the two is
about + 8dB. The nore the difference exceeds + 8dB, the
nore likely it is, that it is a functional hearing | oss
case. Such a lack of agreenent between the two is the
absence of expl anation, such as slope of the audi ogram
or poor word discrimnation (Noble "73) is seen in
functional hearing |oss. Mst frequently SRT is signifi-
cantly lower than the appropriate PTA (Brocknman ' 60,
Carhart '52, Chaiklin et al '59, D xon and Newby ' 59,
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dorig '54, CGoetzinger and Proud '58, Newby '58, Portnmann and

Port mann' 61) .

Chaiklin and Ventry ('63) fromtheir study found that
1) a high percentage 45 - 50%of subjects with functiona
hearing | oss have PTA - SRT difference greater than 15dB
2) a snall percentage of subjects with functional hearing
| oss are able to match PTA and SRT with in + 8dB, 3) SRT is

usual |y I ower than PTA

Contrary to the above Morno etal ('77) found that SRT -
PTA difference, was the | east frequent indicator of functional

hearing | oss.

2.6.2. b) Test Retest Reliability for SRT:

A nunber of studies suggest that reasonable variability
on repeated SRT neasurenent in + 6dB. Menzel reported it to
be + 5dB. The authors say that one can assune that there is
no functional hearing loss, if there is good agreenent
bet ween repeated SRT neasurenent. On the other hand, failure
to repeat SRT's with in + 6dB is a strong sign of functionality,
one that will produce false +ve identification. The SRT
presented is usually close to the true SRTs and so if this Is

valid, they also have high reliability.

2.6.3. The way in which a patient responds to traditiona
speech audionetry can itself be an indicator of functiona
hearing | oss(Hopkinson ' 73). A patient may repeat only one

hal f word of a spondee during SRT neasurenent, with no valid
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reason for not being able to repeat the other half of the

wor d.

Chai klin and Ventry ('63) have worked out a forrmula for
spondee error index, so that a high score contrasted with a
| ow nunber of false positive response during pure tone
testing, identifies a functional patient. Typical responses
are al so observed while testing discrimnation (Hopkinson '73

and ' 78).

2.6.4. Speech D scrimnation:

It is inappropriately lowin relation to pure tone
threshol d configuration. This has been cited as a sign of
functional hearing | oss by Carhart ' 60, Johnson '56, Newby ' 58.

But this aspect is still under a controversy.

2.6.5. Again on speech audionetry there nay be an inappropriate
| ateralization in unilateral cases. But its significance in
identifying functional hearing loss is same as is seen with

pure tones.

2.7. Special Tests for Functional Hearing Loss:

The probl em of standardization of the functional tests of
heari ng has been the "bete - noise" of the ol ogists.
CCBunch ('31) said this and comrented that as much conf usi on
existed then, as it did at the turn of the century. But much
has been acconplished since then. But still, areas exist where

there is a lack of understanding and standardi zation. 1In the



2.12

follow ng paragraphs is a brief description of the various
tests used in diagnosis of functional hearing | oss, their

advant ages and di sadvant ages.

2.7.1 Pure tones tests which identify threshold of functiona

hearing | oss patients:-

Pure tone Stenaer test:-

Stenger described his test in Germany in 1900 and 1907
(Altshuler, ("71). It is used to identify cases of unilateral
functional hearing loss. It is based on the fact that binaural
stimulation with tones of identical frequencies but with
different sensation levels in each ear will result in tone
bei ng perceived only in the ear having the higher sensation
level. This is the Stenger Effect (Martin '78). It is used
when Inter Aural (1A difference is significant. There is no
standard technique for this test, but usually tones are presented
bi naurally, slightly above threshold (5 to 10dB) in the better
ear and at varying |levels bel ow the threshold obtained for the
poorer ear. The two nost common responses obtained in cases of
functional hearing loss are 1) that the patient nmay cease
responding to tones in both ears or 2) that he nay continue to
respond even though the stimulus in the better ear has been

w th drawn.

The lowest hearing |level of the tone in the poorer ear
producing either of the effects is the mnimum contral at eral
interference | evel and should be with in 20 dB of the true

threshold. |If the response occurs at a level that is signifi-
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cantly below (15 dB or nore) the voluntary threshold for the

apparently poorer ear, the test is considered as being' positive!

If loss in the poorer ear is genuine, the patient will be
unaware of any signal in the poorer ear and will respond to the
tone in the good ear readily. It indicates that the poorer ear
threshold is probably true. This is 'negative' stenger (Chaiklin

and Ventry ' 63).

There have been extrenme views on the clinical value of the
pure tone stenger test. Hood ('59) said " = . sel dom of val ue."
Whereas Goetzinger and Proud ('58) claimit as "unbeatable."
Between the two extremes lie a |arger nunber of the other re-
searchers of this topic. Peck and Ross ('70) reported that
Stenger test could identify the general hearing threshold of the
poorer ear in unilateral functional hearing |oss. Taylor ('49)
views that the test is of considerable value in ideal candidates
and in sone may al so help to obtain accurate estimates of
threshold. This view has been supported by a majority of
researchers (Kinster etal '72, Azzi '62, Davis and S| vernan ' 60,

Fel dnan ' 62, Menzel '65, Qorig '65 and Monro etal ' 77).

QG her authors |ike G bbons and Wnchester ('57) and
Goet zi nger ('58) do not oppose the use of the test but recomrend

caution with its use, (Gted by Altshuler ' 71).

Chaiklin and Ventry ('63) are of view that the test is
nei ther as bad nor as good as sone of the critics or adherents

have suggested and that nore research is needed to knowits
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clinical use. Besides the contrary views Martin ('78) is of
the opinion that it is an efficient test for quick identifica-
tion of unilateral non-organic hearing | oss. Atshuler ('71)
has al so concluded that "nost certainly the test is best used
and in general nost valid when used with unilateral cases.
Wth the sophisticated instrunentation the stenger test also

appears to be useful, even with bilateral cases.”

Met hods of Stenger test presentation:

Vari ous methods of test presentations have been grouped
into three classes (A tshuler '71).

A) Involves qualitative and quantitative methods: -

Screening tests used to identify functional hearing | oss
formthe major category of the qualitative tests (Ballentyne '60
Heller '55) cited by Altshuler '71). The qualitative tests quickly
advi se the examner the existence of non organicity. The method
attenpts to closely estinate the threshold in the poor ear and

are quick and easy to adm ni ster.

If qualitative test is positive, then tests of quantitative
nmet hod nay be continued (CGoetzinger and Proud '58, (neill and
Oyer '66, Satal off '66, cited by Altshuler '58). Here, the
signal is presented to better ear at near threshold | evel and to
the poorer ear at 40 dBHL. |If the subject does not respond at
all we can presune that he hears the tone presented to the
poorer ear. Usually, the quantitative methods approximate the

t hreshol ds of the i ndivi dual .
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B) The second category involves the quantitative method.
Here you can observe, if the nmethod, incorporates the use of
an ascendi ng or descending signal presentation to the poorer
ear. Several authors suggest the use of both techniques.
Peck and Ross ('70) did a study where in they determned the
IL (interference level) in stenger test by using ascending
and descendi ng nodes of presentation. They concluded that
there was no difference in the IL's determned by either
modes, and that a valid threshold can be estimted by using
bot h net hods.

O The third classification involves the use or |ack of use

of a fading tone. Here, tone in the good ear is taken off,

ei ther suddenly or gradually, after increasing the tone in

poor ear. |If the subject continues to respond, it can be
assuned that tone is heard in poor ear and the patient is

trying to confound the tester or hinmself is confused. Gaeth '56

questions the validity of such a nethod (Altshuler '71).

Factors that effect Stenger Test:-

1. Diplacusis:

Di pl acusis can occur in sone cases and when it does occur
It invalidates the stenger results. This view has been supported
by many aut hors (Newby '58, Watson and Tolan '49). This factor
has been overrated, as a barrier to valid Stenger test by
Chai klin and Ventry '63. They have nentioned the possibility

that when a critical point is passed regarding perceived |oudness,
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smal | pitch differences could be obscured by the Stenger effect.
Al tshuler ('71) has recommended the use of narrow band noise
signal as stimli which could successfully renove any role that
di pl acusis may have played. Speech stenger has been found to

be the other alternative to overcome the problem

2) Recruitment:-

Menzel ('65) was the one to nention recruitment as being a
factor which could effect stenger results. So he suggested,
that the presentation to the better ear be very close to the -
threshold. Although recruitnent is rare in unilateral cases,
care should be taken in those subjects show ng normal hearing
threshold in speech frequencies and a SN dip at 4KHz. Care

should be even nore in bilateral cases (Altshuler '71).

3) Intensity relationship between ears:-

There are two problenms which need to be viewed while consi-
dering the interanral difference, |) it involves the threshold
difference between the ears, 2) involves signal presentation
difference between the ears. A though nore research on these
topics is needed, Altshuler ('71) and Kinstler ('72) have comented
that as the interaural difference between the ears increases the
effectiveness and validity of the test also increases. They also
say that the other factor to be considered is the functional

conponent in the better ear.

4) Qther considerations:-

The three speech frequencies are nmost valid with stenger,
as bel ow 500Hz, problemof cross over may occur, while above 2K
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threshol ds may be depressed or there may be recruitnent,
Heller '65, Ventry '62, cited by Artshuler '71). Ear

pat hol ogy and contral ateralization are other factors to be
consi dered but for which further research is needed
(CGoet zi nger and Proud '58, Chaiklin and Ventry '63, cited
by Artshuler ' 71).

Modi fications of the Stenger Test: -

(1) Speech Stenger Test:

It is based on the principle of classical pure tone
stenger test, except that spondaic words are used as stimul
(Taylor '49, Johnson etal '56, Watson and Tolan ' 62, cited by
Martin ' 78, Hopkinson ' 73).

It helps to identify unilateral functional hearing |oss
and is applied in patient with significant interaural difference
in SRTs. Spondees fromthe sane input source are fed to the
better ear at a level that elicits 100%correct response. At
successively increasing | evels the sane words are simultaneously
presented to the presunmed poorer ear. Test is positive, if
patient stops responding or continues to respond at |evels
significantly Iower (15dB or nore) than his voluntary SRT. The

test helps to obtain SRT close to patients true threshold | evel.

Taylor ('49) says that relatively small interaural diff-
erence can produce positive results. Menzel ('60) is of view
that the test is nost useful, when there is significant 1A

difference in SRTs and there is a functional over lay for speech
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in poorer ear. Newby ('58), says that it helps to overcome
di placusis. Martin (‘78 is also of the view that it helps
to overcone problens of diplacusie and beats, while it also
provides quantitative information of hearing | evel. The
procedure has been described by Carhart ('66), Goetzinger and
Proud ('58), Newby ('58) and Watson and Tolan ('49).

(2) Shifting Voice test:-

It is a test which is also a nodification of speech
stenger and is applicable in cases with unilateral functiona
hearing | oss. The stinuli can be either instructions, questions
or even spondees, this stimuli is shifted between the ears.
The patient is asked to indicate through which ear he is
haring the examner by pointing to the appropriate ear phone.
Johnson etal ('56) and Carhart ('60) suggest that this proce-
dure is also useful with bilateral cases who have slight inter
aural threshold differences. Davis and Goldstein ('66) have
also found it to be useful in unilateral cases. An individua
wi th psuedo hypacusis responds inconsistently on the shifting
voice test (Newby '72) who has also stated that it is difficult
torely on this test as it, in turn relies on putting pressure
on the patient which again depends on patients confusion (Watson
"49). Thus there is disagreenent whether test results approximte
true thresholds, (Carhart '60).

(3) Rapid Random Loudness Judgenent (RRLJ): -

The test was given by Nagel ('64) and is an outgrow h of
Fower's ABLB test. The aimof RRLJ is to confuse the noncooper a-

tive patient and to elicit fromhimresponses to stimuli for which
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(5) UWsing Autonmatic Audionetry:-

Reger etal ('63) have suggested the use of an automatic
Bekesy type audiometer for the Stenger test (Watson and Voots
'64, Altshuler '71). Watson and Voots ('64) have nodified this
procedure. After establishing thresholds of the better ear,
the poor ear thresholds were traced using a stonger variable
attenuator. Signal intensity decreases or increases in both
ears sinultaneously as the patient operates the response knob;

the test is reported to have high clinical applicability.

(6) O her Modifications:-

VWasanurthy ('71) has given 2 nethods to detect unilatera

functional hearing | oss. H's nethods are based on binaura
summat i on al though the basic principle is sane as in Stenger.
These met hods Use the finding of Hrsh ('52), that difference
bet ween binaural threshold and nonaural threshold at 35 dB
above the subjects threshold is 6 dB and that binaural threshold
I's better than nonaural by 3 dB at threshold level. Here tones
are first present nonaurally and then binaurally at 35 dBSLand
7 dBHL, subject will have to match the |oudness of the two and
say which of the two were |ouder. Depending on the response
that is whether they find the second tone weaker or |ouder or
sane in |loudness as the first one, they are diagnosed as
functional hearing | oss. The first and second response is

i ndi cative of functional hearing | oss.

Altshuler ("7) tested 12 children on the Stenger test and

found the test to be useful in obtaining thresholds. Fournier ('58)
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he has previously denied sensitivity. It is useful with both

uni lateral and bel ateral functional hearing | oss cases.

Initially pure tone and speech reception thresholds are
obtai ned after which patient is asked to report which of the
two alternately presented tones is louder. Then in rapid
successi on, tones skipping variously one or nore octaves after
each paired presentation varying the ear of initial presentation-
varying the SL - given equal tine to each ear for each pair of
tones. Each presentation is preceeded with the announcenent -

"Thisis no. 1 and thisis no. 2.' then "which is | ouder?"

An organic case will follow the random sequence easily and
gi ves responses which are consistent his established sensitivity
while the functional hearing |oss patient is confused by the

task. The evident confusion is a significant finding.

Nagel ('64) has commented that the efficiency of the test
can be increased by establishing a nore carefully programed

net hod of stimulus presentation.

(4 FIT (Fusion Inferred Threshol d) Test: -
Al tshuler ('71) quotes Bergman ('64) who described the use

of stenger phenonenon to determne . = = = t hreshol d of hearing
sensitivity where standard audionetry yields uncertain results.”
It has al so been enphasized that the FIT test is not an attenpt
at unnaski ng nonorganicity but rather to determne close
estimates of valid threshold with subjects that are otherw se

difficult to eval uate.



2.20

(5) Using Automatic Audionetry: -

Reger etal ('63) have suggested the use of an autonmatic
Bekesy type audiometer for the Stenger test (Watson and Voots
'64, Altshuler '71). Witson and Voots ('64) have nodified this
procedure. After establishing thresholds of the better ear,
the poor ear thresholds were traced using a stgnger variable
attenuator. Signal intensity decreases or increases in both
ears simultaneously as the patient operates the response knob;

the test is reported to have high clinical applicability.

(6) Qher Mdifications:-

Wasamurthy ('71) has given 2 nethods to detect unilatera

functional hearing | oss. H s nmethods are based on bi naural
sunmat i on al though the basic principle is same as in Stenger.
These nethods use the finding of Hrsh ('52), that difference
between binaural threshold and nonaural threshold at 35 dB
above the subjects threshold is 6 dB and that binaural threshold
I's better than monaural by 3 dB at threshold | evel. Here tones
are first present nonaurally and then binaurally at 35 dBSLand
7 dBHL, subject will have to match the | oudness of the two and
say which of the two were |ouder. Depending on the response
that is whether they find the second tone weaker or |ouder or
sane in | oudness as the first one, they are diagnosed as
functional hearing | oss. The first and second response is

i ndi cative of functional hearing |oss.

Al tshuler ('71) tested 12 children on the Stenger test and

found the test to be useful in obtaining thresholds. Fournier ('58
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Hopki nson ('65) has said that a criticismagainst the
previous classification of Type V Bekesy is an absence of
clarity in the definition, as a result of which there is
over interpretations of mnor differences between continuous
and interrupted tracing. So in order to conme out with a
nore appropriate definition Rntelman and Harford (' 67)
anal yzed the Bekesy audi ograns froma sanple of functiona
hearing | oss cases and concluded their definition as being
"The continuous tone tracing occurs at a lower SPL than the
interrupted tracing by a mninumof 10 dB, neasured at the
md points of the two tracings for a range of atleast two
octaves. The break typically includes md-frequency region.
Finally, the break should be conplete with no overlap in
tracings (no nore than two excursions) and should reach a
peak or nmaxi num separation of at |east 15 dB" (quoted by

Ventry ' 71).

The Type V effect has been related to patients own intep-
nal standard for nost confortable level, and the differentia
effect of nenory upon | oudness of sustained and interrupted
pure tones (Rntelman and Carhart '64, Hattler '68). Sone
researchers have al so stressed that the Type V Bekesy cl assi -
fication should be done based on sweep frequency rather than
fixed frequency (R ntelman and Harford '67, Resnick and Burke
'62, Deroff etal '70).

Ventry ('71) fromhis study has conme with sone of the

nmaj or advant ages and di sadvantages that are involved with
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Bekesy Type V. The advantages are the insight it may provide
into the listening strategi es enpl oyed by patients with
functional hearing | oss, also Bekesy audi onetry does not

I nvol ve any speci al technique, nmaking it possible for even the
experienced clinician to identify the patient. Although the
di sadvantage of false negative and false positive rates is
associ ated with Bekesy, if the spondee error index (SER) is
associated with it, it would constitute a stranger evidence of

functional hearing | oss.

The naj or disadvantage is the special equipnent that is
required in this test. A so this test cannot be used to
determne the extent of functional overlay or to estimate true
threshold, thus reducing the value of the test. Peterson ('O
has reported the usefulness of this test in identifying

functional hearing |loss in children.

Recker ('71) has anal yzed the characteristics of the
Bekesy audi ograns associated with sinmulated hearing | osses
and has reported that -
1. The test - retest discrepancy, consistently present in
all subjects was the nost reliable criterion.
2. Type V pattern was found in 70%of the cases.
3. Saucer shaped curves and increased Bekesy excursions are
not reliable indicators of simulated hearing | oss.
4. Bekesy audionetry is a reliable tool in detecting simlated

heari ng | oss.
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Hattler ('68) reported that the effect on Bekesy Type V
coul d be enhanced by | engthening the off-tinme of the Bekesy
pul sed signal. Fromhis study in 1970 he reported that this
test was hel pful inidentifying 19 out of 20 patients wth
functional hearing loss. Martin and Monro ('75) have reconmen-
ded that the continuous tone should be conpared to both the
LOT and SOT tones and the two pul sed tone tracings should be

conpared to each other to increase the efficiency of the test.

Hood, Canpbell and Hulton ('64) devel oped BADGE (Bekesy
Ascendi ng descendi ng gap eval uation). This procedure invol ves
a conparison of the differences between the follow ng | OQcps
di screte frequency Bekesy tracing types (l) continuous tone
with tracing begun well bel ow threshold, (2) pul sed tone
with the tracing begun well below threshold, (3) pulsed tone
with tracing begun well above threshold. The functiona
hearing | oss group nost commonly display readily visible,
gaps between the ascendi ng and descending tracing than do the
organi c group. Hood considers that this happens, as the

nethod distroys patient's yardsti ck.

Stark '66, Hopkinson '65 are of the view That type V
Bekesy may not be a good indicator of functional hearing |oss.
Price, Shepherd and Goldstein ('65) say that a psychol ogi cal ,
but not necessarily psycho-pathol ogi c expl anati on nay be

offered for the Type V tracing.
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Martin ('78) has concluded that, argunments on the use
of Bekesy audionetric techniques for diagnosis of pseudo-
hypacusi e are bound to continue. At this point, LOT and
Badge appears to have certain val ue, although they do not
I ndicate true threshold. Thus Type V tracing may only suggest

non-organicity and is not an end by itself.

2.7.3. Delayed Auditory Feedback (DAF): -

The test was introduced by Ruhmand Cooper in !'964. The
nmet hod used here is that the patient is asked to tap a
rhythm for instance 1,2,3,4, etc, which are heard by him
t hrough ear phones, at an appropriate intensity and frequency.
Once delay is introduced, the transmssion of the tone is
del ayed fromreaching the patient by about 200m sec, this
conpl etely upsets the tapping rhythm The rhythmreturns
to nornmal about the threshold. The speech DAF gi ves an
approxi mation of the SRT, but the tapping technique all ows
a pure tone audiogramto be plotted. The speech and tapping
rhythns are disturbed at a variable | evel above the threshold

for hearing (A berti '70).

A nunber of authors (Azzi ('51), d bbons and Wnchester
'57, HaH ey and Tiffany ' 54, Hanley '58) A berti '70, Ruhm
and Cooper '62, '64) have reported clinical and research data
on the basis of which they suggest that DAF is a useful too
In detecting functional hearing | oss. Sone witers (Hanley

and Tiffany ' 54), QG bbons and Wnchester '57) have said that
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DAF is superior to other tests that have traditionally been
used to detect functional hearing loss. This claimis based

on the assunption that what is true for normal |isteners or

for lab sinulators is also true for patients who have functiona

hearing | oss (Chaiklin and Ventry ' 63).

It is difficult to decide whether there is unilateral or
bilateral functional hearing | oss, with this test, nor can
the approximate true hearing threshold be found in functiona
hearing I oss (Martin '78, Chaiklin and Ventry ' 63). Sophisti-
cationis found to have little effect onthis test (Martin' %)
Sone of the reasons that have been put forward to account for
the inability to estinate organic hearing thresholds from
DAF results are 1. wide variations anong individuals in their
ability to resist effects of DAF, it can be at threshold |evel
at 40 to 50 dB above or no effect at all. 2. neasures used to
detect invol venent under DAF have been relatively gross.
Chaiklin and Ventry ('63), Beagley ('73) and Martin ('78)
have al so reported of difficulty of using this test with sone
subjects. The two other problemcited by Beagley ('73) in
the use of this test are (1) recruitnent of |oudness in a
patient with a true cochlear 1oss may result in a well -
nar ked feedback, (2) hearing nmay be near nornmal at sone
frequencies with severe | oss at others, which should be

taken care of.

2.7.4. Hectro dermal or GS R Audionetry: -

This test has been used to determ ne both AC and BC
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thresholds in functional hearing | oss. Doerfler and M Qure
("54), Burk ('58) and Hanley etal ('58) have reported that

GSR thresholds were usually within + 5dB to voluntary threshol d.
Chaiklin etal ('64) found a test retest reliability with in

+ 5dB. These studies have reported high validity with GSR

e of the inportant features of GSRis that it identifies
functional hearing | oss and simultaneously provides threshold
neasurenents (Chaiklin and Ventry ' 63). The nost inportant
advantage of the test is, it does not appear to be an auditory

test at all, (Hanley etal '58).

O the other hand Martin ('78) has commented that a person
who i s know edgeabl e about the test can confound it, as even
smal | novenents can increase the sensitivity of the stylus and
thus msinterpretation may occur. Goldstein ('56) has viewed
that the test nay not be very efficient in identifying
functional hearing |l oss. But if systenatic nethodology is
enpl oyed GSR audi onetry can produce valid and reliable
thresholds (Chaiklin etal '61).

Evoked Response AudioneOtry and H ectro Cochleo G aphy: -

Cortical evoked response audionetry is nost popul ar of
tests. The procedure involves no shock or other annoying
stimuli and so is nore useful. This does not involve the
patients cooperation and is elaborate and so is nore applicable

(Martin '78). MCandles etal ('68) have reported ERA as
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representing a valid and objective index of auditory

sensitivity.

O the other hand Martin ('78) has comented that, as
a high correlation has not been found between evoked
responses and voluntary thresholds, a caution in the
interpretation of results, obtained, is required. Secondly

the instrunentation is expensive which also is a drawback.

The results obtained by H ectro Cochl eography have fewer
contamnating artifacts than are seen with ERA or EDR It
is an objective nethod, but they | ack frequency infor-
mation. Limtations are cost of instrunentation and tine

required (Martin ' 78).

2.7.5 Acoustic |npedance Measurenent:- (Stapedial reflex threshold

This has been used to identify functional hearing |oss
since 1950s. Here the stapedius reflex threshold is established.
In a nornal patient, it is about 80dB above the pure tone
threshold. Even in patients with severe neni eres di sease and
positive recruitnment tests, there is usually a gap of 30dB
between the two. A detectable stapedial reflex change at or
even bel ow the admtted voluntary puretone threshold is
i ndi cative of an incorrect puretone response. The test is

rapid to admnister and is objective (A berti '70).

Besi des the ART - PTA difference, the SPAR (Jerger '75)
based on work of N eneyer and Sesterhan ('72) is al so hel pful

in knowi ng the exact threshold of a patient (Martin '78).
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Jespen ('52), Thonsen ('55) and Lanb ('67) Beagley ('73)
have all pointed out the ease with which functional hearing
| oss could be detected with the hel p of these neasurenents.
Drawbacks of the test are that it is not quantitative test
and that it is frequently inpossible to elicit a reflex response
in the presence of even a mnor conductive or a severe SN | oss
(Al berti '70, Martin '78, Lanb '67). However the test has
hel ped in the diagnosis of several patients with functiona

hearing | oss.

2.8. Speech tests for Functional Hearing Loss: -

2.8.1. Doerfler Stewart (DS) test:

It was given by Doerfler and Epstein ('56), Doerfler and
Stewart ('46). This test has gained a | ot of acceptance in
functional hearing | oss cases (Davis and (ol dstein ' 60, Heller

' 55, Newby ' 58, Watson and Tol an ' 49).

The test conpares responses to speech v/s noise. Doerfler
and Stewart ('45) have commented on their test as 'nost |isteners
continue to respond even when noise is presented at a |evel
10 to 15 dB nore intense than the speech. The non-organic
patients tend to stop respondi ng even when the noise is |ess

I ntense than speech.' Based on this their test is devel oped.

Initially in the test SRT is found by a binaural admni -
stration of stimuli (speech spondees) in an ascendi ng nmanner.
The SRT so got is SRT.. After this noise is simltaneous

i ntroduced with speech which is increased in 10dB steps unti
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(5) Using Automatic Audionetry: -

Reger etal ('63) have suggested the use of an automatic
Bekesy type audiometer for the Stenger test (Watson and Voots
'64, Altshuler '71). Wtson and Voots ('64) have nodified this
procedure. After establishing thresholds of the better ear,
the poor ear thresholds were traced using a stonger variable
attenuator. Signal intensity decreases or increases in both
ears simultaneously as the patient operates the response knob;

the test is reported to have high clinical applicability.

(6) Qher Modifications:-

Wasamurthy ('71) has given 2 methods to detect unilatera

functional hearing loss. H's nethods are based on binaura
sunmation al though the basic principle is sane as in Stenger.
These nethods use the finding of Hrsh ('52), that difference
between bi naural threshold and nonaural threshold at 35 dB
above the subjects threshold is 6 dB and that binaural threshold
I's better than monaural by 3 dB at threshold | evel. Here tones
are first present nonaurally and then binaurally at 35 dBSLand
7 dBHL, subject will have to match the | oudness of the two and
say which of the two were | ouder. Depending on the response
that is whether they find the second tone weaker or |ouder or
sane in |oudness as the first one, they are diagnosed as
functional hearing | oss. The first and second response is

i ndi cative of functional hearing | oss.

Altshuler ('71) tested 12 children on the Stenger test and

found the test to be useful in obtaining thresholds. Fournier ('S5
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he no | onger repeats the spondees. This level is NIL (noise
interference level). If NNLis not equal to SRT; + 5 + 20dB
the level of noise is further increased to reach it. At

this level intensity of speech is reduced until SRT; - 15dB

level. After this the noise level is reduced to OCJdBHL.

If patient does not repeat when the |evels are reduced
a second SRT is got - SRT,. He is later asked to inform
when he hears noise which is raised in 5dB steps. That
| evel becones NDT (noise detection |l evel). Norns as given

by Epstein and Hopki nson '56, Doerfler and Epstein '56 are

as foll ows:
SRT, - SRT, . . . . . . . -4 to +5dB.
SRT, - NDT. = . . -7 to +15dB.
SRT, - NOT = -7 + 15dB
SRT;, + 5-NL . -18 to +3dB.
NOT - N 0 0 -31 to -2dB.

Doerfler and Epstein ('56) have said that if a subject
has 2 or nore + ve signs, the test is +tve. One positive (+)
sign is interpreted as equivocal and O signs as negative (-).
They al so said that the nunber of positive nmeasures was not
acritical factor, as were the specific neasures on which the
positive result was obtained with noise detection and noi se
i nterference being nost sensitive to the presence of

functional hearing | oss.
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Hopki nson ('78) has put forward the advantage of the
test as being the universality of norns which helps in
classification and all ows an easy communication with

pr of essi onal s.

There is little objection for this test. Menzel ('60)

concluded by stating that the test is " = , a sensitive

detector of non-organicity.

2.8.2. Lonbard Test: -

It is used to identify either unilateral or bilateral
functional hearing | oss. The basis for the test is the
Lonbard reflex which is a relatively automatic increase in
speakers vocal intensity in the presence of intense noise,
(Ghai klin and Ventry ' 63).

For cases with unilateral deafness, nost clinicians
advocate application of noise to better ear (Asherson ' 36,
Qove '43, Harbert '43, Mrrison '55) although sonme clini-
cians advocate it to the poorer ear (Watson and Tol an '49)
and still others say that it first be admnistered to one

ear and then the other ear (Heller '55).

In bilateral cases (Vétson and Tol an '49) recommend
that noise be applied binaurally. Hanley and Harvey ('65)
have denonstrated difference in vocal intensity between

talking in quiet and when 50 dB sawtooth noi se was gi ven.
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There are sone di sadvantages of this test which have
been put forward by Newby as being 1. there is no certainity
as to at what SL the reflex begins, 2. a sophisticated
patient will be able to control his vocal intensity suffi-

ciently to negate the test results.

Chai klin and Ventry ('63) have concluded that Lonbard
test may be hel pful when gross changes in vocal intensity
occur and that the absence of the |lonbard effect may often
represent a false negative results and so the test, as
presently used ie relatively inefficient and shoul d be

Interpreted cautiously.

2.9. Qher tests for Functional hearing | oss: -

2.9.1 Tone in Noise test (TIN): -

This test was given by Pang-Ching Aenn in 1970. It is
a nodification of the DS test. The test examne an indivi-
duals ability to respond to puretones in the presence of a
maski ng noi se and has only one criterion measurenent, the
di fference between thresholds in quiet and noi se (Pang -
Ching ' 70).

Here first threshold (T;) is obtained in ascendi ng
nethod. Wth the intensity at (T, + 5), w de band noise is
I ntroduced suddenly at 10dB above the (T, + 5) level. Again,
second tinme threshold is obtained in this condition but wth

I nterrupted tone.
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I n non-functional hearing | oss, threshold in noise is
much hi gher than threshold in quiet; changes exceedi ng 10dB
are comon, where as the difference rarely exceeds 5dB in
organi ¢ cases. Thus changes in threshold of 10dB or greater
should alert the clinician of the possibility of functiona

hearing | oss (Pang-Ching ' 70).

The authors have al so concluded that TINtest is a
screeni ng device and as such does not provide any estinate

of the auditory threshol ds.

2.9.2 Story tests:-

It is used with unilateral functional hearing | oss cases.
Here patient is advised to hear to a story over the earphones
and then repeat as nmuch as he can. The levels of presentation
shoul d be chosen carefully with it being slightly above the
admtted threshold in the better ear. Parts of the story are
delivered to either ear. |If level chosen is correct, patient
repeats parts if story delivered to the poorer ear, then the
hearing can be said to be atleast at that level (Chaiklin

and Ventry ' 63).

2.9.3. Eyeblink Response Test: -

Gal anbos etal ('53) used the cochl eo pal pabral reflex,
which is an involuntary eye-blink in response to the onset
of loud auditory stimuli, as a basis for the test. Intensity

at which eyeblink is elicited is determned which is about
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90 - 100dBSL in norrmals and nore or |ess the sanme in organic
cases. As aresult it only useful in cases w th profound
functional hearing loss. It does not help to determne

absolute thresholds (Chaiklin and Ventry '63).

Gl loway and Butler ('56) used this test and reported a
difference of 5dB between voluntary and involuntary threshold,
But prolonged training is needed. Lowell ('60) pointed that
the eyeblink 'response rate' after prolonged conditioning was
still below a desirable |evel for threshold determnation.
Despite the disadvantage it is recomrended (Chaiklin and

Ventry ' 63).

2.9.4 Swtched Speech Test: -

It was given by Calearo ('57). Here severeal tests of
nmeani ngful short sentences recorded at an average speed of
85 words / mnute are used. The sentences are sw tched back
and forth between the ears at 30dB above the better ear
threshold with 50%of the signal going to each ear. Wen
on-off ratio is 50%and when two switching rates (2-3/sec.)
are used, the patient hears the nessage in the better ear as
relatively unintelligible interrupted speech, but intelligihbi-
lity increases as switching rate is increased. In functiona
hearing | oss case, he is unaware of which portion of the
signal was presented to the poorer or to the better ear.
Thus he may have high intelligibility at low switching rates

or may report inability to understand nessage even at high
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switching rates; Both the responses are supportive of

functional hearing loss (Chaiklin and Ventry ' 63).

2.9.5 Masking Test: -

Hood '59 gave the test for unilateral functiona
hearing | oss cases. It is based on the fact that. . =
there is a one to one rel ationship between the levels
of the maski ng noi se and of the masked pure tonethreshol d.
Thus if noise is raised by 20dB, the puretone threshol d
Is also raised by an equal anmount. This is the so called
shadowi ng effect. But there are many doubts about this

test (Chaiklin and Ventry '63).

2.9.6. Yea - No Test: -

It is a test used for diagnosis of functional hearing
loss in children. Here thresholds are determned by a
ascendi ng descending procedure and case is Instructed to
say 'yes', on presence of stimuli and 'no’ when it is absent.
MIler and Rehman '70 and MIller '68 reported that the
success of the test depended on the child respondi ng i mre-

diately after the tone has been presented.

Frank Tom (' 76) has commented that degree and type of
| oss can be determned by this technique. Al so the test is
easy to admni ster and does not necessiate the use of specia

equi prent .
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2.9.7. Ascendi ng Descendi ng Audi ogram -

Recommended by Kerr etal (‘75 * A difference of 25 to
30 dB between the two thresholds obtained by the ascendi ng and
descendi ng nethods is indicative of functional hearing | oss.
The author has also stressed that this test is remarkably
consistent and that it deserves nore w de spread use and

publicity.

2.9.8. Modified Conventional Approach: -

This was given by N lo and Saunders ('76). The nethod
is strict, ascending, calculated and deliberate one. Pure-
tone and speech are presented at smaller intervals than

usual ( 2 or 2% dB ) and many signals are given at each

interval. The patient is pressured to respond. He is asked
to say frequently if the signals were heard and wll be
rem nded that he will be hearing them soon. The test has

been said to be useful in obtaining true threshol ds and

100% Success has been reported by authors.

2.9.9. Falconers Lipreading Test: -

This test was given by Falconer in 1966. The test
contains auditory as well as visual stimuli and consists of
nono- syl | abl e, hono- phenous words, which are nearly inpossible
to perceive by lipreading al one. The patient however does
not know this and responds in his usual way to sound and
vi sion. Because nost of the correct responses are a result

of aucition, the patient inadvertgntly reveals sonme degree
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of functional hearing loss. The technique is also effective
with patients who denonstrate a nmuch snaller degree of functi-
onal hearing | oss, (Falconer '66). The exact nethod and
procedure for the test will be discussed in detail in later

chapters.

Gol dman ('71) used the sane test in his study and
conmented that, the test helps to determine the organic |evels
definitively. The SRT predicted fromthe test rel ates nost
closely to standard puretone and speech neasures and it is
remarkabl e in exposing the functional problemw thout obviously

indicating to the subject that he has been caught.

Besi des the above advant ages, Goldman ('71) has al so
pointed that, this test can be used either nonaurally or bin-
aurally. It requires no special equipnent for its admnistra-
tion. Also the functional hearing | oss patient who tries to
convince his reliance on lipreading cues in order to conm
unicate, falls as an easy victimto this test. Wth this
Gol dman ('71) concluded that psychophysically and psychol ogi -
cally the Fal coner test has definite advantages whi ch warrant

its inclusion in test battery.

Resear ch consi derations. Prevention and Rehabilitation: -

The el ectro-physiol ogi cal nethods, electro nystagnography

hypnosi s, signal detection tasks and in that receiver operating
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characteristics are, sone fertile areas for research (Hopki nson
*73). The audiol ogi st nust take positive action to ensure

that he does not contribute to the problemal ready present.
Early detection, especially with children woul d prevent |ater

conpl i cati ons (Hopkinson ' 73).

Ceneral ly treatrment and rehabilitation of functiona
hearing | oss, fall into the psychiatric field. The audi ol ogi st
nust be aware of these service facilities. |f the problem
beconmes a question of |egal action, the idea about the patients
probl ens must be clear and the patient should be hel ped to

maxi num ext ent (Hopkinson '73 and ' 78).

Sone of the techniques that have been described for the
treatment of functional hearing | oss are faradifaction,
simul at ed surgery, narco-therapy, hypnosis, psychotherapy,
positive suggestion and rational explanation (Chaiklin and

Ventry ' 63).
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Met hodol ogy

3.1. Introduction;-

Three plans were basically involved in this study:
1. Developrent of test material.
2. Testing it on nornmal hearing subjects and

3. Testing clinical group.

Uley (1940) was the first person, who comrented that,
standardi zed |ipreading tests could be used in the identi-
fication of non-organic hearing | oss. Fal coner (1966)
attenpted to test the capacity of lipreading. It is a capacity
which i s, so often enphasized by functional hearing | oss cases,
as being, the main reason for their easy and good communi -
cation in ordinary situations. H's tests consists of nono-
syl | abi ¢ honophenous wor ds, which by |ipreadi ng cue al one, are

| npossi bl e to perceive.

Subba Rao (1981) followed Fal coner's (1966) principle
and devel oped a lipreading test in kannada | anguage. The
present study deals with the devel opnent and standardi zation
of a lipreading test in Hndi |anguage for identifying psuedo

hypacusi s.

Bef ore proceeding, two points need to be nenti oned.
First, an attenpt was nade, 'as far as possible' to include

t hose words which are nost often used by H ndi speakers, in
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each subject, the presentation |evels were varied. Eg. for a
subject with SRT as 10dB, the different |evels of presentation
| evel s were 20dB, | 0dB, 0dB and -10dB respectively. Each |ist
of set 1, were presented at 4 different | evels, so under each
set there were 16 different presentati on conbi nations. They

can be represented as foll ows: -

Li sts L, L, Ls L,
Levels  Lils Lol 1 Lal 1 Lal 1

-10 1, L.l 4 Lol s Lsl 1 Lal 1
+0 I, L.l 5 Lol 2 Lal 2 Lal
+10 |5 Lyl 5 Lol 5 Lsl 5 Lyl 5
-20 1, Lila Lol 4 Lal 4 Lal 4

3.3 Subjects: -

3.3.1 Normal Qoup:—

This group was used to devel op norns for the 'Speech
Reading test.' 32 students of All India Institute of Speech
and Hearing, M/sore, forned the subjects under this group.
Their age range was 17 years, 1 nonths to 24 years, 6 nonths
(nmean age 20 years 6 nonths). The group consisted of 16
mal es and 16 fenales. The criteria for the selection of the
subj ects was, that they should have had Hndi as one of their

| anguages during schooling and secondly they had to pass a
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his every day life. This point, along with the relatively
less number of mono-syllabic words in Hindi, made it necess-
ary to select polysyllabic homophenous words for the test.
Homophenous words are those set of words which sound different

but look alike on the lips.

3.2. Development of Test Material:-

It was aimed at preparing a test with 160 words. These
words were broadly divided into 2 forms. The 80 words which
fell under each form were further classified to form 4 lists
of 20 words each. Every word in a list had its counterpart

in the other 3 lists of the same form.

Example: - 1) _in list 1A of form 1, had-
(BFS0) in list 15, /BRERZIGEEM] in lisc 1C and /baca/ [(HER)

in list ID.

-in list 1A of form 1 had _ in list 1B,
in list 1C and _ in list 1D.

2)

All the words selected were meaningful words, and attempt

was made to equate the two sets, in terms of level of difficulty
by equating the phonemic distribution. The words in each list

were randomized by using Fisher's random number tables.

Four levels of presentation (with reference to SRT) were
chosen. These levels were 1) SRT + 10dB, 2) SRT + OdB, 3) SRT -

10dB and 4) SRT - 20dB. Depending upon the SRT obtained for
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screening test for hearing at 20dB H. (ANSI, 1969) between
frequencies from250Hz to 8kHz.

These 32 subjects were randomy classified into 4 groups,
each group consisting of 8 subjects. Qut of the decided 16
presentation conbinations, each group was randomy sel ected
for 4 presentation conbinations. The nmanner of testing was
mai ntai ned across the group, ie. in terns of lists and presen-
tation | evel s. Besides, the same order was naintained for both
the sets. Care was taken not to select the sane presentation

conbi nations for any 2 groups.

A random sel ection of the ear to be tested, was done
and only one ear of each of the subjects was tested. Mean
scores of the different groups at different |levels, for the
different lists were conputed. The |evels of presentation of

the different lists for the four groups are shown bel ow
Goup 1 L, |1 L, I, L3 | 3 Ly 14
Goup 2 Ly | 3 L, |4 L, |, Ls |4
Goup 3 L3 [ Ly | 4 L, | 3 Ly 14
GQGoup 4 L, | 4 L, | 3 Ls 11 Lsy |I>

(L, referstothelist and | refers to the intensity |evel)
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3.3.2. Sensori Neural Hearing Loss Patients G oup:-

Two criteria were used for the selection of subjects in
this group - 1. They should have Hndi as their nother tongue
or shoul d have known H ndi | anguage, 2. They shoul d have
sensori-neural hearing loss of mld to noderate degree. The

hearing | oss could be either unilateral or bilateral.

Six patients who satisfied the above two criteria were
selected. The main aimof admnistering the tests on the
patients was to verify, whether the criteria established for
predicting SRT in normal subjects, would apply to the patients

al so.

The details of the type, degree and configuration of

hearing | oss are given in Appendi X.

3.4. Instruments: -

Madsen 0B70, a two channel clinical audi oneter was used.
The ear-phones and cushi ons used were, TDH 39 and MX 41/ AR

respectively.

Channel (ne of the audi oneter was used for speech audi o-
netric setting. Live voice testing was carried out. The

tal k-back systemwas used for noting the subjects responses.

The audi oneter was calibrated with the help of Bruel and
Kjaer (B & K) calibration equi pnent. The block diagramof the
instrunentation for calibration and the standards are given in

t he appendi x.
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3.5. Testing Environnent: -

Testing was carried out in a two roomsituation - the
test roomand the control roomwere totally isolated from
each other in order to rule out any possibility of |eakage

of the stimuli across the two roons.

To facilitate lip reading, the testers face was adequately

illumnated by proper |ight arrangenents.

Care was taken to see that the examners head and the
subj ects head were approxi mately at the sane |evel. Further,

glass reflections fromthe observati on wi ndow were il |l um nat ed.

The noise levels in the testing roomwere well within the

nmaxi mum al | onabl e noi se levels in dBSPL.

3.6. Testing Process: -

Initially, the subject was instructed for obtaining SRT
wi thout visual cues. nhce SRT WAs obtai ned, they were instructed
for the speech reading test, which was then carried on. This

i nvol ved both visual and auditory cues.

| nstructions: -

3.6.1 Instructions for SRT: -

"You are going to hear words, |ike : , etc.
Repeat themloudly. Each itemwll follow the phrase
Try as far as possible to concentrate on these test itens. |If

you are doubtful about a word try to guess the word." Were ever
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necessary, the sane instructions were given in H ndi

| anguage.

3.6.2 Instructions for Lip reading test:-

You can see the examners face very clearly fromthe obs-
ervation wi ndow, you will hear different words, as well you
can read themon the examners |ips. Use both the cues and
try to repeat exactly the word given to you. Let us see how
good you are at |lip reading. Be alert, as soon as you hear

the word phrase , you wll hear the word. |In case

you fail to follow, you can ask for a repetition.
I nstructions were nmade clear before commencing the test.

3.7. btaining initial SRT: -

The H ndi spondee word |ist, given by Abrol.B.M in 1971
Was used for determning 3RT.

The test was started at 20 dB above the pure tone average
of threshol ds obtained at 500Hz, | 000Hz and 2000Hz. 2 words
were presented at each level and the | evel was decreased in
5dB steps, until no spondee words were repeated correctly. At
this level the intensity was increased in 1dB step and 4 words
were presented at each |level. The level at which the subject
repeated 50%of the words ie. 2 words, was taken as the SRT.

This level served as reference for further testing.
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3.8. Admnistering Speech Reading Test: -

1. Once the subject was confortably seated in the

test room the roomwas darkened and the door was closed to

prevent any sound | eakage. After this, the examners face was

illTumnated in control roomand the |ine of vision between
subj ect and examner was adjusted to prevent any reflection

fromthe observati on wi ndow.

2. The mcrophone was placed close to the subjects
nmouth, so as to pick up his speech. Care was taken not to
keep the m crophone too close to the nouth, so as to avoid
any disotortions that would arise in the feed back and in

turn could affect the examners discrimnation.

The audi onet er m crophone was pl aced about 6" from
exam ners nout h, and was pl aced bel ow the chin, so as to
avoi d any obstruction, in the subject view ng the exam ners

face.

3. The earlier nentioned instructions, were given to
the subject, where in, it was stressed that the tester
i ntended to know how well his (subject's) capacity of lip

readi ng conpl enented hi s heari ng.

4. Before every word in the test list was spoken, the
| i ps were brought to an abnornmal position, by the carrier
phr ase’ " which preceded every word. The VU neter

was constantly adjusted to naintain speech level while

t est
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5. The whole test required about 15 mnutes to admni -
ster, with each itemrequiring 3 to 5 seconds to say each
item After presentation of each item the subjects response
was noted down. Wile presenting the test words, the tester

did not exaggerate the articulatory novenents.

6. Two normal hearing subjects were asked to respond
orally as well as through witing. Their witten and ora
responses were conpared. There was no difference between the
two results, thus the tester's discrimnation ability as a
possi bl e variable in speech audionetric results was checked

and found that it was not a variable in the present study.
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Results and D scussion

The average performance of the four normal hearing groups
for the eight lists of the two forns at the different |evels,
viz: -20, -10, 0 and +10dB (reference: SRT), was used as the

data for analysis. The data is presented in Table I.

The average SRT for the normal group was 14dB H. (QdB H. =
16 dBSPL for speech). The nost suitable criterion for predicting
SRT fromthe lip reading test, was the |level at which 11 words
were correctly repeated. The SRT so predicted was 13dB H. for
forml, 14dB H. for formlIl and 13.5dB H. for the two forns
conbined. Wth the increase in the |l evel of presentation,
there was a general increase in the nunber of words correctly

r epeat ed.

The difference in performance of the subjects for the
two forns was eval uated using the WI coxon mat ched pair signed
rank test of significance. There was no significant difference
indicating that the two forns were equal, in their difficulty.
The obtai ned and expected val ues of T scores have been pre-

sented in Table | 1.

O simlar lines the performance of six sensori neural
hearing | oss patients has been anal yzed seperately. Figures
2b to 29 show the articulation gain function for each patient.

The criterion chosen for the normal group for predicting SRT
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TABLE 11 : Means and standard

Control group

Age-yrs. 18 to 22 23 to 27 27 and above
Sex Male  Fenal e Male  Fenal e Mal e Feral e
n 10 20 4 4 2 ]
M 0.36 0.22 0. 38 0. 26 0. 28 -

S D 0.2 0. 08 QG 0.18 0.03 -
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was al so found applicable to the sensori neural hearing
| oss group. It was noted that, when the patient did not
repeat 11 words correctly, the criterion for predicting
SRT was the | evel at which the score nearest to 11 was

obt ai ned.

The nunber of correct responses obtained for each
formand at different |evels of presentation, for the 6
sensori neural hearing |loss group are given in Table III,
Because of the non-uniformty anmong the 6 subjects, the

group as a whol e was not considered for conparison.

Table 111
Qitical values of '"T" on the
T N W | coxon mat ched- pai r signed
rank test

.05 .02 .01

| 1 42 25 89 77 68
| , 61 24 81 69 61
| 5 45 25 89 77 68
y 53.3 | 23 73 62 55

As nentioned earlier, the criterion, established to
determne the SRT was the |evel at which the patient repeated
11 words correctly, accordingly, the SRT so predicted, for
the nornmal hearing group was 14 dBHL. The obtai ned average

SRT | evel was sanme as the predicted SRT. This can be seen
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on the articulation / gain function plotted for the nornal

heari ng subjects (Fig. 2a).

The results show that the criterion established in this
study varied fromthose established in earlier studies. The
criterion given by Fal coner (1966) to establish SRT on his
test, was the level at which 5 words were repeated correctly.
Gol dnman (1971) found the sanme. Subba Rao's (1981) criterion
was, 5 dB below the | evel at which subjects repeated 10 words

correctly on the test.

Fal coner (1966), Goldman (1971) and Subba Rao (1981),
have all reported, that, there was a steady increase in the
scores obtained, as the level of presentation was increased.

The sane was found in the present study.

It was interesting to find that the naxi num score
obtained in this study, ie. at 10dB SL (with reference to
obtained SRT), was closely related to the naxi num score
reported in earlier studies. 1In the present study the
maxi mum score obtai ned was 14*.36, in Falconer's study it
was 16.1, while in Subba Rao's study it was 12.25. But
the | owest scores obtained here, were very different

fromthose reported by others.

Fromthe graphs, it is clear that the articul ation/
gain function curves obtained for forml, formll and the
two forns conbined, are closely related to each other indi-
cating that any of the forns could be used, individually for

testing.
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It al so appeared that the SRT predicted fromthe three
articulation/gain function curves (forml, formll and the
conbined forml and I1) were not significantly different
indicating that the two forns were equal in their difficulty.
This was further confirmed by the results obtained on the
W | coxon, natched - pair sign rank test of significance,
whi ch showed insignificant difference between the scores
obtained on the two forns, at all levels of presentation, and
at .01 level (Table I'll). Six sensori neural hearing | oss
patients were also tested. It was found that the criterion
established for predicting SET for normals, was al so appli -
cable to the pathologic group. This can be seen fromTable I

and fromthe figures 2b to 2G

Inall the patients, (except patient with serial No. 6)
the established criterion helped in predicting SRT. The
established criterion helped in predicting SRT that agreed
with the obtained SRT in all the five patients (the difference
bet ween the predicted SRT and obtai ned SRT was not nore than
5dB). ne patient (S.S) did not obtain 11 correct responses
at any of the levels, so the criterion used for predicting
SRT was slightly different (as nentioned earlier), ie. SRT,
was the | evel at which the score nearest to 11 was obtai ned.
This was the only case where the difference between predicted

and obtai ned SRT exceeded 5 dB.
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O the five patients, who did not exhibit a difference
of nmore than 5 dB between the predicted and obtai ned SRT, in
one patient (P.B) the difference was just 1 dB, while in 2
patients (AR, S AH the difference was 2 dB. In two other
patients (GAG S R a4 dBdifference was found. Fromthis
it is evident that the |lip reading test can predict a patients

SRT accurately.

However, ol dman (1971) reports that when using the
predicted SRT, as a guideline to establish or substantiate
the organic hearing | oss, such factors |ike sloping audi ogram
configuration, and poor discrimnation should be taken into

consi der ati on.

From the popul ation tested, it could be said with
certainity that the predicted and obtai ned SRT were very
closely related. In this regard the present study, showed
that the subjects SRT could be correctly predicted. It can
be recommended that, the |ipreading test can be used success-

fully to predict SRT in psuedo hypacusis patients.

After being able to establish the true organic hearing
t hreshol d, even when subjects denonstrated very little non-
organi ¢ conponent. Fal coner (1966) comrented that the test

had proved its worth as a clinical tool.
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Bot h Fal coner (1966), ol dman (1971) have suggest ed
that the test could be admnistered binaurally or nonaurally,

dependi ng on the situation.

Fromthe results of the study, it can be concl uded that
the lip reading test, can be used to predict the speech
threshol ds of normals, sensori-neural patients as well as

psuedo hypacusi s patients.
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Sunmmar y and Concl usi ons

Fal coner in 1966 developed a test to evaluate the lip
readi ng capacity of an individual. This test was used to
establish organic hearing threshold | evel s in psuedo hypa-
cusis cases. ldman (1971) conducted a study to test the
useful ness of the above test and concluded that, the test
was practical inits application and hel ped in predicting

organi c hearing thresholds with atnost efficiency.

Subba Rao (1981) followed Fal coner's line of approach
and developed a lip reading test in kannada | anguage. He
al so concluded that the SRT predicted fromthis test was

closely related to organic hearing threshol ds.

In this study, a lipreading test has been devel oped in
H ndi | anguage. The test consists of 40 sets of four poly-
syl I abi ¢ honmophenous wor ds, which have been organi zed into
2 forns of 20 sets each'. Each formthen, is conposed of
four lists of 20 words. The forns and |ists were bal anced
as far as possible for its phonetic distribution. Each word
of alist has its honophenous counter-part in other 3 lists

of that form

Before commencing the test, it was enphasized to the
subject, that, his ability to |lip read was bei ng neasur ed.

Testing was carried out in a two roomsituation. The
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examner's face was illumnated while the roomin which the
subj ect was seated, was darkened. The test words were presented

t hrough ear phones worn by the subject.

Wth reference to the initially obtained SRT, 4 |evels of
presentation were chosen. SRT + 10dB, SRT + 0dB, SRT 10dB
and SRT - 20dB. Auditory and visual cues were sinultaneously
presented. Honophenous words are those words which | aak alike
on lips but sound different, they cannot be perceived by lip
reading alone. So a person with true organic threshold |evels
woul d i nvariably make m stakes on this test, at |east at

threshold or below threshold | evel s.

Since a psuedo hypacusis patient often enphasizes his
capacity to lip read, he probably wll respond in his customary
manner to sound and vision and would inadvertently reveal his

organi c hearing | evel.

A group of 32 normal adults were used to develop the nornmns
for this test. The lists and |evels were randomy ordered for
presentation. To develop a criteria for predicting SRT, the
articulation/gain function was drawn for the normal group. The
criterion so devel oped was the |evel at which the subject

repeated 11 words correctly.

To see if this criterion could be applied for pathol ogic
cases, 6 sensori-neural hearing |loss patients were tested

simlarly on the lip reading test. Fromtheir articulation/gain
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function, it Mas found that the above nentioned criterion
was applicable to sensori neural | oss, cases also ie. using
the criterion established for nornmal subjects, it was possible

to predict SRT in sensori neural |oss cases al so.

Thus the lip-reading test in Hndi |anguage is recommended

to detect psuedo hypacusis.

Concl usi ons: -

1) The lip-reading test in Hndi |anguage can be used success-
fully to predict speech thresholds in psuedohypacusis patients

accurately.

2) Ether forml or formll or their conbinations can be used

for testing the patients.

3) The recommended criterion for SRT prediction is the |evel

at which 11 words are correctly repeated.

4) If this 11 words criterionis not met, any score nearest

to 11, can be considered for predicting SRI.

Recommendat i ons: -

1) The two forns containing a total nunber of 160 words can
al so be used as teaching materials while giving auditory

training to hearing | oss cases.

2) More data on the clinical population nay be coll ected.
3) As lip-reading appears to be a very easy and effective test
it is recoomended that simlar tests nay be devel oped in al

maj or I ndi an | anguages.
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APPEND X-1 11
CALI BRATI ON PRCCEDURES- | NTENSI TY CALI BRATI ON

| nstrunents: AU QVETER MADSEN 0B70
Ear phone Type: TDH 39
Qushi on type : MXx41/ AR
Artificial
ear type 4152
Condensor
mc type 4144
B & K AF
anal yser type' 2107
Fre- | nput  Audi o- Expected = OBTAI NED QUTPUT | N dBSPL
guency | evel netric out put R ght Earphone Left
Zero i n dBSPL Ear phone
(1SQ 1964)
250  80dBHL 24. 5 104.5 103 101
500 80dBHL 11.0 91.0 87 89
1K 80dBH 6.5 86.5 86 87
2K 80dBHL 8.5 88.5 88 88.5
4K 80dBH 9.0 89.0 90 90.5
oK 80dBHL 8.0 88.0 90 92.5
8K 803BHL 9.5 89.5 87 87.5




Internal calibration was done to get the approxi nmate

values. Linearity of the dial was checked at 1kHz.

These val ues are given bel ow. Frequency response

characteristics of both the earphones was according to

the required specifications.

Linearity at 1kHz

| nput | evel Cbt?Lng%SgEtput
80dBHL 101
85dBHL 106
90dBHL 112
95dBHL 117
100dBHL 122
105dBH. 113
110dBH. 118
115dBHL 122.5
120dBHL 125

BLOCK DIAGRAM OF INSTRUMENTSUSED FOR INTENSITY CALIBRATION

AUDI OMETER ARTI FI CI AL

EAR

AF ANALYSER




FREQUENCY CALI BRATI ON

| nstrunents: - Frequency counter type 203

Internal calibration was done to approxi mate val ues and
was found to be within the imts of 31 variation.
Frequency response of both earphones was flat. Linearily

of dial was checked and was found to be in order.

Frequency in Intensity in| Calibrated frequency
Hert z dBHL val ues (Hz)
125 60 128
250 60 257
500 60 499
1K 60 1006
2K 60 2002
3K 60 3003
4K 60 4004
6K 60 6009
8K 60 8015
10K 60 9936

BLOK O AGRAM CF | NSTRUMENTS USED FCR FREQUENCY CALI BRATI ON

AUDI OVETER FREQUENCY QOOUNTER




SPEECH QUTPUT CALI BRATI ON

I nstrunents
Artificial Ear Type 4152
B & K AF
2107
anal yze type
Ear phones Type TDH 39

At 90dBHL attenuator level , live voice calibration
was carried out. The WU neter was used for nonitoring a
steady | evel of phonation. Both right and |eft ear phones

were in calibration. Qutput at 90dBH. was equal to 106dBSPL.

BLOCK D AGRAM CF | NSTRUMENTS USED FCR
CALI BRATI ON GF SPEECH QUTPUT

ARTI FI A AL AF
M CHOPHONE AUD OVETER EAR VZER




APPENDI X- |V

NO SE LEVELS I N THE TESTI NG ROOM

| NSTRUMENTS
SPL METER TYPE B & K 2209 | SO STANDARDS
5 Condensor (1964)
M cr ophone type 4165
MAXI MUM NO SE NO SE LEVELS I N THE
OCTAVE BANDS | A LOMBLE IN dBsPL ~ ROOM dBSPL
75- 150 31 16
150- 300 25 14
300- 600 26 12
600- 1200 30 15
1200- 2400 38 17
2400- 4800 51 19
4800- 9600 51 18
'C Scale — 32




