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Chapter |

| NTRCDUCTI ON

1.1 The patients encountered in an audiology clinic vary

wi dely on the continumof cooperation. W can obtain an
exact and precise audiogram if only, the patient is

ready to carry out the instructions and woul d make necessary
efforts of attention to the perception of test stimulus.
This goodw || anong patients is not always taken for
granted. Cccassionally, the patient is not cooperative

for testing. The reasons for this non-copperation m ght
vary from not understanding the test procedure to deli-

berate feigning a hearing | oss.

Usual | y these non-cooperative patients exhibit
functional hearing |loss or an exaggeration of existing
hearing | oss. Functional hearing loss is a comon entity,
occurs both with children and adults. Rarely a patient
prof esses to have a total |oss of hearing. These patients
do not respond even at highest audionetric output |evels.
But remarkably, these patients respond to ordinary con-
versation quite adequately. This ability can be observed
both with and without a hearing aid. The reason they
forward, for their ability to respond in a conversation
situation, sowell, is that they are good in |ip reading.
It can be expected that such patients do nake use of
their hearing ability. It is usually very difficult to

respond so well, solely on the basis of vision only.



The aspect of lip reading ability has been extensively
used in the detection of functional hearing loss. The lip
reading ability can be checked by using mnimal visual
cues, or by elimnating voice and then sw tching to whisper
or by continuing a conversation while turning away from
the patient (Feldman 1967). Fal coner (1966) reported that,
these patients who claima lip reading ability can be

evaluated using a "lip reading test".

The lip reading test contains auditory as well as
visual stinmuli. It consists of nonosyl | abi ¢ honophenous
wor ds, which are nearly inpossible to perceive by lip
reading alone. But the patient is unaware of this, and
continues to respond in his usual way to sound and stinuli.
As can be expected, the correct responses.Wuld be the

result of audition and inadvertently, the patient reveal s

to
sone degree of functional hearing | oss. According/Fal coner

the test is also effective with much snall er degrees of
functional hearing | osses. The test is sinple and has

many conparabl e forns.

There is always a need for sinpler and nore reliable
tests to reveal the extent of functional hearing |oss
exhibited. The Falconer's lip reading test, would be very
useful in quantifying the speech threshol ds of functional
hearing | oss patients. This test has a renarkable ability
i n exposing functional problens wthout obviously indi-

cating to the subject that he has been caught (Wiss, 1971).



Wi ss continues to say that, psychophysically and psycho-
logically the Falconer's"lip reading test" has definite
advant age which/warrants its inclusion in the test

battery.

1.2 Need for the study:

The 'Lip reading Test' is in English | anguage and
there is a great need for such tests in Indian | anguages.
This 'Lip reading Test' has not been developed in any
I ndian | anguage. As " Lip reading Test" is a very usefu
test for detecting pseudo-hypacusis, there is an urgent
need for devel opment and standardiztion of "Lip reading
Test" in Kannada | anguage, for detecting pseudo-hypacusis
cases who speak Kannada only. Wth this purpose the

present study was undert aken.

1.3 Plan of the study:

The study was planned to develop test nmaterial in
Kannada | anguage, and then to test it on normals, as

well as, on clinical groups.



Chapter 11

REVI EW G- LI TERATURE

2.1 Definition and Term nol ogy:

Usual Iy functional defect is contrasted wi th organic
defect. An organic defect is one when structural alteration
Is an inportant contributing cause. In contrast to this, when
a structural alteration can neither be denonstrated nor inferred,
a functional defect is said to be present(Wod 1957, cited by
Hopki nson, 1974. p.175). The operational definition of func-
tional hearing loss is usually baaed on clearly specified
intratest and intertest audionetric discrepancies, as well as
nmedi cal examnation to rule out organic involvenent. (\Ventry

and Chai klin, 1962).

Many authors have pointed out to the anbiguities created by
| arge nunber of terns, that have been used to denote a functiona
hearing loss. (Ventry and Chai klin, 1962; WIIlianmson 1974; Martin
1978). These terns include, non-organic hearing | oss, psycho-
geni c hearing | oss, psychic deafness, auditory malingering,
pseudoneur al hypacusis, histrical 'deafness', pseudo deaf ness
and others. WIllianson (1974) warns that these terns nmay not
expl ain the sane phenonenon. Martin (1978) prefers the use of
generic terns, since the clinicians do not know whet her the
exaggerated auditory thresholds are due to consci ous or uncon-
scious notivation. A generic termis a general termwhich
I ncl udes several categories with one or nore common characteri -
stics. Martin (1978) supports the use of terns "Pseudohypacusis"
given by Carhart (1971), and "non-organic hearing | oss" because

.5



of their specific reference to hearing | oss. But 'pseudo-
hypacusis' is a pejorative termand the terns nalingering,
psychogeni ¢, psychic deafness etc., becone too specific, to be
defi ned accurately (Chermak, 1977; Hopki nson, 1973). Ventry
and Chai klin (1962) have attenpted to resolve the confusions
in the termnology of functional hearing | oss. They prefer
the term ' functional hearing | oss', which is neither the anto-
nym of organic nor the synonym for psychogeni c. When
correctly used as diagnosis, the term'functional hearing

| oss' neans that the patient's probl emhas been thoroughly

I nvestigated with the best available instruments and net hods,
and that no organic factor was found to account for his
synptons (Landis and Bol |l es, 1950, quoted by Ventry and

Chai klin, 1962). Many authors use these terns interchangeably,
for Eg: Martin (1978) uses the terns pseudohypacusis and non-
organic hearing | oss, interchangeably, to describe responses
obtai ned on hearing exam nati on which are above the patient's

true organic threshol ds.

2.2 Types and Causes of Functional Hearing Loss:

Many aut hors distingui sh between 'nalingering' and
' psychogeni ¢c' types of functional hearing |loss. |In fact,
Ventry and Chaiklin (1962) opine that, for patients who re-
ceive a diagnosis of functional hearing |oss of apparently
psychol ogi cal origin can be appropriately |labelled as
' psychogenic hearing loss'. But it should be noted that,
the term ' psychogeni c' does not distinguish between conscious

and unconscious notivation. Ventry and Chai klin (1962) do
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not support the idea of a distinction between nmalingering
and psychogeni c types, because;
1. The etiology of malingering presunmably rests in patient'

m nd, hence malingering by definition is psychogeni c.

2. Both conscious and unconsci ous dynam cs nay operate

in the same patient to cause nalingering.

3. The termhas strong negative connotations for sone
peopl e. Sonetines when used as diagnosis, it is an expression
of examner's disapproval of the notivation he suspects in
the patient and finally,

4. The judgenent of whether or not a patient is nalin-
gering is not within an audiologist's real mof responsibility.
It is nmore properly a question for a judge. Here adequate

| egal defence shoul d be nai ntained.

Gol dstein (1966) has severely criticised the psychogenic
conponent of non-organic hearing | oss. He suggests that, when
a hearing loss or hypacusis is fal se, the term pseudohypacusia
should be applied to it. This holds good even in overlay
cases. oldstein proposes 2 criteria which are essential for
an unequi vocal di agnosi s.

1. The patient consistently falls to respond during be-
havi oural audionetry to sounds weaker than a given |evel,
but during el ectrophysiol ogic audionetry or under hypnosis,
or under nacrosynthesis he does respond to weaker sounds.

2. The patient's apparent sensitivity to sounds in
daily life is aa good as but not better than would be expected

T
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fromthe sensitivity shown by the behavioural audionetric

r esponses.

The medi co-1egal problens, financial and ot her benefits,
have been attributed to functional hearing |oss. As already
menti oned, the existence of a psychogenic conponent in
functional hearing loss is nuch discussed, and many deny its
exi stence. Still others, agree for its existence but are
unable to substantially prove it (CGoldstein 1966: Hopkinson
1973). It should be kept in mnd that, audiologist's func-
tion is to determne the extent of organic conponent rather
than to determne the preci se reason for the non-organic

results.

2.3 A Noteon Functional Hearing Loss in children

Data on children who show functional hearing |oss are
difficult to interpret(Hopkinson 3.973). WIIlianmson (1974)
quotes Doerfler (1957) who has reported varied incidence
figures fromO to 7% Barr (1963) reported 32 cases with
psychogenic hearing |oss. He has stressed that the nono-
organic difficulty nust be detected as early as possible
before the child learns to enjoy secondary gains fromit
(quoted by Martin, 1978, p.278). Interestingly for un-
expl ai ned reasons, functional hearing loss in children
appears three times nore often in fenales than in nal es
(jerger, 1963). Martin (1978) adds that, perfornance or su-
pervi sionn of hearing tests on young children by an audi o-
| ogi st may serve to avert what may | ater develop into serious

psychol ogi cal or educational difficulties.



2.4 ldentification:

2.4. 1. Referral sources:

Frequently the source of referral will suggest the possi-
bility of pseudohypacusis (Martin, 1978). W en an indivi-
dual is referred by a court or from defence section,
following an accident with sudden |oss of hearing, it is
quite natural to suspect non-organicity. This is also true,
when a patient cones wth a conplaint of hearing |oss and
requests for a handi capped pension certificate. Martin(1978)
reports that, najority of these patients are cooperative
for testing. But sone of themw th their behaviour, establish

their functional hearing | oss.

2.4.2. Case Hstory:

Usual Iy an adult patient answers all questions positively.

He tries his best to provide as many synptons as he can. Yet
when finally anal ysed, too many synptons cast suspicion and
his synptons will not supply enough veracity (Hopkinson, 1973).
Qoviously, it is helpful if an audiologist hinself taks the
history so that the responses offered as well as the manner

I n which these responses are offered can be observed (Martin

1978). Wsually a sudden hearing loss is reported. The
patient mght dramatize his answers and nmay explain in
detail about the accident, or bleeding of blood fromhis
ears or any such enbel lished occurrences. Sone tines the
material obtained through case history does not nmatch with

I nformation obtained through ot her neans (Hopki nson, 1973).
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2.4.3. Behavioural (bservations:

The patient's behavi our nust be observed before, during
and after testing. These patients m ght show over-reliance
on 'lip reading'. Through the sane reason, they defend their
easy communi cations during a conversation (Fal coner, 1966).
He mght ask for inappropriate repetitions of words, mght
cup his hands over his ears and appear very keen on |i stening
to the speaker (Martin, 1978). Wen these patients are conpared
with organic patients, the behaviours | ook many tines illogica
and exaggerated. (d bbons, 1962). The patients of functiona
| oss do not show a deterioration in nelody or in production of
consonants. Wereas patients with total |oss of hearing
follow a pattern of deterioration in speech production(QG bbons,
1962). These patients are observed to show poor cooperation
regardi ng appoi ntrents for testing, they came too early or
too late (Johnson et al. 1956 cited by Hopki nson, 1973. p.182)
The functional patient mght show any behavi our to convince

that he has a hearing | oss.

Cenerally, a functional hearing | oss patient exhibits
I nconsi stency on repeated testings. This inconsistency has
been attributed to the difficulty in nmaintaining a consis-
tent signal paraneter for reference (Shepherd, 1965). A
certain anount of variability is expected of any individual,
however, when the nmagni tude of variability exceeds 10 dB
for any threshol d neasurenent, one nust consider the possi-
bility of non-organicity (Martin, 1978). It is also possible
for a functional patient to be very consistent on tests.

The inconsistencies can be intertest and intratest. Usually,

.10
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2 types of responses are frequently observed: false positive
and false negative. False negative responses are charac-
teristics of functional hearing |oss. A highly responsive
patient gives fal se positive responses, which are cha-
racteristics of true hearing loss (Martin, 1978). These
peculiarities of behaviour constitute a variabl e syndrone

of insincerity and the expert can scarcely m stake them

2.5. Fornmal testing:

A functional patient is expected to experience considerable
difficulty in naintaining consistency of responses, if he is
asked to respond repeatedly to test stimuli. This behaviour
Is generally used as an exanpl e of non-organi ¢ behavi our.

Actual ly, the functional patient may be no less or no nore
consi stent than organic patient during repeated neasurenents

of threshold (Hopkinson, 1973).

Sone authors describe a flat audiogrampattern in
functional patients (Senenov, 1947, cited by Martin 1978.
p.279; Foum er, 1958). Qhers describe a saucer type audi o-
gramsimlar to a supra-limnal equal |oudness contours, as
a typical curve illustraing non-organicity (Doerfler, 1951;
Carhart 1958; Goetzinger and Proud, 1958, cited by Martin
1978. p. 280). However, Chaiklinet al. (1958) have observed
that the saucer type audi ograns have al so been obtai ned
wth true organic patients. They conclude that there is
no typical pure tone configuration associated wth non-
organic hearing loss (MartJn, 1978).

11
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A unilateral hearing |oss patient should show a shadow
curve, the response of better ear, when the signal is raised
to a sufficient |evel which enables contral ateralization.

Unl ess, clinical nmasking is applied, the shadow curve shoul d
be seen. A functional patient denying hear in one ear would
fail to show this shadow curve. The |ack of contral atera

response, especially by bone conduction, is a very clear

synptomof unilateral organic hearing | oss(Martin, 1978).

The relation between air conduction and bone conduction
responses, often is an indication of poor coooperation.of If
bone, conduction thresholds are |larger than air conduction
threshol ds, the patient may have difficulty in naking
accurate | oudness judgenents via bone conduction. n the
ot her extrene, patients have denonstrated a conductive
conponent. And these bone conduction thresholds were |ater

found to represent organic thresholds (Hopkinson, 1973).

The Speech Reception Threshold (SRT) is generally
expected to conpare favourably with the average of the best
of the three threshol ds obtained at 500Hz., 1000 Hz., and
2000 Hz. (Carhart 1958) Founder, 1958; Siegenthal er and
strand 1964; quoted by Martin, 1958 p.280). Lack of agree-
ment between PTA and SRT is a good sign of non-organicity.
This is particularly inportant, in the absence of expl ana-
tions of such as sl opi ng audi ogram poor word di sci m nati ons,
etc. (Fel dman, 1967; N lo and Saunders, 1976; Martin, 1978).
In a study by Ventry and Chal klin (1965),,33 out of 47 sub-

jects had significantly | ower speech thresholds than their
.12
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pure tone averages. This finding is common in both children
and adults (Menzel, 1960; R ntel mann and Harford 1963, cited
by Hopki nson, 1973. p. 186)

Patient's responses to traditional speech audionetry can
al so prove to be useful in detecting functional hearing | oss.
(Hopki nson, 1973). A patient repeats only half word of a
spondee during SRT neasurenents, when he can repeat 2 of a
spondee, there is no valid logic, why he should not repeat
other half. Sone patients do not respond to any speech
signal on the affected side, regardless of the level. Fre-
quently the patient substitutes words, which have little Iike-
| iness to the spondee presented. They al so show di sproportionate
nunber of no responses. Inconsistency on repeated SRT neasure-
nments is also well noted. However, dorig (1965) warns that
the person's problemis not organic. Chaiklin and ventry
(1965) have worked out a fornmula for spondee error index,
so that a high score contrasted with a | ow nunber of false
positive responses during pure tone testing, identifies a
functional patient. Typical responses are al so observed

while testing discrimnations also (Hopkinson 1973 and 1978).

Shepherd (1965) has reported that individuals w th non-
organic bearing | oss were as consistent as normal hearing
subj ects and sensori-neural |oss patients, when reproducing
puretone threshol ds neasured at 1000 Hz. by identical psycho-
physical nethods. It is also reported that the nethod of
constant stimuli clearly differentiates non-organic subjects
fromnormal s and sensori-neural |oss subjects. However,

‘shock threat' failed to bring about changes in response
.13
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pattems, with all three groups. Wrking on simlar |ines
Chai klin and Ventry (1966), recomrended 1 KHz. threshold
nmeasurenents at different tine intervals. By including

GSR neasurenents, along with 1KHz. threshol d neasurenents,
they could identify 66%of functional hearing | oss patients.
They conpared 1st and 4th test-retest thresholds. A 15 dB
difference between test-retest thresholds was considered aa
positive. Wien conpared 1st and 2nd test-retest neasures
only 11%were positive. However, Chaiklin and Ventry(1966)
feel that testing 2 or 3 frequencies for retesting is an

inefficient nethod for identifying functional hearing | oss.

Kerr (1975) reports a nodification of Harris (1958)
test 'the ascending and descending audiogram. It is agreed
that descendi ng nethod of obtaining thresholds yields a
better threshold. But nmalingerers trace a better threshold
t hrough an ascending nethod. The testing starts at a
hi gher intensity, say 90 dB, and intensity is reduced in
10 dB steps until no response is obtained. Now, the intensity
Is ascended in 5 dB steps, until a response is again ob-
tained. The usual discrepancy observed at one or tw fre-
quencies, is around 25 to 30 dB. The results are attri-
buted to nalingerers difficulty in starting off with an
i naudi bl e stimulus. This is simlar to Bekesy type V

audi ogram obtained with functional |oss cases.

N o and Saunders (1976) suggest a nodified conven-
tional approach to detect functional |oss. The audionetric neth
Is strict ascending, calculated and deliberate. Pure tone

.14
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and speech are presented at snaller intervals than usual

(2 to 2%2dB) and many signals are given at each interval.
The patient is pressured to respond. He is asked frequently
if the signals were heard and will be remnded that he wil |
be hearing themsoon. The test has been said to be useful
in obtaining true thresholds and 100% success has been re-

ported by authors.

Frank (1976) has reported a 'yes-no' test for non-
organic hearing | oss cases, particularly used with children.
This test necessitates a judgenment of presence or absence of
tone. The test would be a better success, if inmmediate res-
ponses after tone presentation are obtained. Three patients
are reported, on whom valid hearing thresholds were esta-
blished using Yes-No test. The test is easy to admnister

and does not need special equi pnent.

Wod et al. (1977) suggest that, a functional patient is
expected to experience, considerable difficulty in nmaintaining
consi stency of responses, if he is asked to respond rapidly.
This inconsistency has teen attributed to reduced deci sion
time. |If lengthened decision tinme is nmaintained, it suggests
functional hearing | oss. The authors recomrend that auditory
reaction tinme neasures can be enployed to determne the
exi stence or non-exi stence of functional |oss. They further
recommend to study auditory reaction tines on a signal detec-
tion task to rule out the influence of subject's decision

criteria.
.15
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As can be observed, nost of the formal tests fail to accu-
rately quantify hearing thresholds. This aspect has necessi -

tated the devel opment of special tests.

2.6 Special tests for Functional Hearing Loss:

2.6.1 Interest in functional hearing |oss was reawakened after
Second Wirld War (1945). The nain reason was the |arge nunber
of service linked pension clains fromthe veterans. S nce then
many tests to detect and to quantity functional hearing | oss
have been devel oped (A bert!, 1970). Keeping the view point of
econony of tinme and energy, sinple and rapid tests are always
preferred (Pang Ching, 1970). The purpose of admnistering
special tests is :to confirmor reject, the inpressions of the

patient's behavi our obtained through routine testing(Newby, 1972]

2.6.2 Lonbard or voice reflex test:

The Lonbard test is based on the principle that the |istener
can regulate his vocal intensity so that he accommodates to the
noi se in this environnent (Hopkinson, 1973). Unless one does
not hear the noise in his environnent, he will raise his vocal

intensity to conpensate for the | evel of noise (Hopkinson, 1978).

In the Lonbard test, the patient is asked to read sone
material while a masking noise is fed into the ear phones, he is
wearing. As the noise level is increased and decreased, the
changes in the voice intensity are noted. The test is positive,
If increase in voice intensity is noticed, when the nmaski ng noi se
Is increased. If the noise level which brings changes in inten-
sity of voice, is less than the admtted hearing | evels, func-

.16
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tional conponent can be suspected. The test is negative,
If no changes in voice |evel are seen regardl ess of the
noise level. But this test is not standardised and can
easily be 'beaten' by a sophisticated patient(Newby, 1972).

The test is usually admnistered to bilateral cases.

Harris (1965), recomrends the use of 'VWJ neter of
speech audi oneter to observe voice intensity changes, while
admni stering Lonbard test. Fricke (1968) denonstrated
that the introduction of nmasking noise in the feed back
channel results in neasurable increases, in syllable dura-
tion. This effect begins at |levels as |ow as 10 dBSL noi se,

and is anonotonic |linear function.

2.6.3 Story tests:

Story tests are used nainly to verify a nonaural hearing
loss and if controlled for this purpose quantitative results
can be obtai ned (Hopkinson, 1973; 1978). A two channel
speech audioneter is necessary, with the facility for
switching fromone ear to the other and to the binaural

posi ti on.

As the audiologist tells the story, parts of it are
delivered to better ear, parts to the poorer ear and parts
to both ears. The story nust be designed so that each part

of it stands alone as a separate story(Hopkinson, 1973)

If the patient repeats the parts of the story delivered
to the poorer ear, then the hearing can be said to be at

.17
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| east as good as at that level. |If the repeated story in
maj or part is the one delivered to the better ear, then
hearing in poorer ear is probably worse than that |evel.

To be successful the test nust provide the listener with the
feeling of continuity. He nmust not be aware that story is
switched fromear to ear (Hopkinson, 1973). The levels are
not changed in this procedure because the differing levels
may cue the patient that the poorer ear is |ouder than the
ot her, then he would respond to signals only in better ear
(Hopki nson, 1978). The technique may be changed a little,
to find approxi mately true speech thresholds. The story is
delivered at a selected intensity |level (10 dB bel ow the
admtted threshold), and at the end a | ong pause is given,
for the patient to respond. |If a response is forthcom ng,

a better threshold can be searched agai n (Hopkinson, 1978).

2.6.4. The Stenger Test;

The stenger test is one of the best ways to detect uni-
| ateral functional hearing | oss. The stenger principle states
that, when two tones of sane frequency are introduced siml-
tanesouly into both ears, only the |ouder tone will perceived

(Martin, 1978).

Al tshuler (1971) has provided a detailed history of the
stenger test. Hs work has been briefed here: Stenger ori-
ginally described his test in Germany in 1900 and 1907. It
i nvol ved two matched tuning forks. The stenger test began to
take a quantitative formwhen Priest (1945) indicated the

use of audionmeter as a source, of sound. Taylor (1949)

.18
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reported that, variations in the admnistration of the test,
were effective in proving malingering in every instance.
Wat son and Tol an (1949) considered the Stenger Test as nost
reliable and effective test. This view has been supported
by many authors (Azzi, 1962; Davis and Silvernan, 1960;

Fel dman, 1962; Menzel, 1965; etc.) Still many others do not
have any negative comments about the test, but they caution
about the negative aspects (G bbons and Wnchester, 1957;
CGoet zi nger, 1958; cited by Altshuler 1971; Kinstler, et al.
1972; Weiss, 1971). Atshuler (1971) has concl uded t hat
‘nost certainly the test is best used and, in general nost
valid when used with unilateral cases, wth the sophisti-
cated instrunentation the stenger test also appears to be

useful, evenwith bilateral cages'.

Met hods of the stenger test presentation: Various methods

of test precautions have been grouped into three cl asses
(Al tshul er, 1971)

A Involves qualitative and quantitative nethods:

Qualitative tests are mainly screening tests for non-
organicity (Ballentyne, 1960): Heller, 1955: cited by
A tshuler 1971; Martin 1978). If qualitative test is positive
many continue to test with a quantitative nethod (Qoetzinger
and proud, 1958: O Neill and Oyer, 1966; Sataloft 1966; cited
by Altshuler, 1958). Here, the signal is presented to better
ear at near threshold level 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

.19
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quantitative nmethods approximate the thresholds of the

I ndi vi dual .

B. The second category involves quantitative nethods and
uses an ascendi ng or descending signal presentation to the
poorer ear. No rationale is provided for this, peck and
Ross, (1970) conpared ascendi ng and descendi ng nodes with
respect to interference levels (IL). No trend was seen for
either node to yield smaller ILs and node was not a rele-
vant factor. Wen the subject does not respond to tone

I n poorer ear, but when it is supposed to be heard, the
stenger is said to be positive. It is suggested that by

using both nmethods a valid threshold can be estinated.

C The third classification involves the use or |ack

of use of a 'fading tone'. Tone in the good ear is taken
of f, either suddently or gradually, after increasing the
tone in poor ear. |If the subject continues to respond, it
cnn be assuned that tone is heard in poor ear and the
patient is trying to confound the tester or hinself is
confused. Gaeth (1956) questions the vplidity of such a
met hod (Al tshuler, 1971).

Factors that affect Stenger Test;

1. D placusis: At times diplacusis can invalidate the test.

However, Chaiklin and Ventry (1963), suggest that diplacusis
may be vastly overrated, as a barrier to the valid stenger
test. They nmention a possibility that, when a critical

point is passed regarding perceived |oudness, snall pitch
differences could be obscured by the stenger effect. It is
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suggested either to use a speech stenger test or to use a
narrow band noi se signals as stimuli for the stenger test

(Al tshuler, 1971)

2. Recruitnent: Information by a stenger test is msleading

on arecruiting ear, particularly if the poorer ear is not
recruiting. But recruitnent would be a rare occurrence in the
case of strict unilateral |oss (Menzel, 1965, cited by

Al tshuler, 1971). A tshuler (1971) cautions about the subjects
who show nornal hearing through speech frequencies and a
sensorineural dip at 4 KHz. Wiile dealing with a bilateral
case of course, recruitnment is nore than a mninal con-

si der ati on.

3. Intensity relations between ears: Larger the interaural

difference the effective and valid the stenger test would be.
The size of the functional conponent in the better ear is

also an inportant factor (A tshuler, 1971; Kinstler et al. 1972).

4. G her factors: Three speech frequencies are probably the

nost valid to use with the stenger (Heller 1965; Ventry 1962,
cited by Altshuler, 1971). Simlarly, ear pathol ogy and
contral ateralization are considered (Coetzinger and proud,

1958; Chaiklin and Ventry 1963; cited by Altshuler, 1971).

Modi fications of the Stenger Test;

1. Speech Stenger: A test using speech signals to verify

a nonaural loss of hearing has based on the classical pure
tone stenger test (Taylor, 1949; Johnson et al. 1956; Wtson
and Tol an, 1962 cited by Martin 1978. p.297; Hopki nson, 1973).
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The spondee words are used and the patient is asked to
repeat each word. The signal initially is given to the good
ear at 5 to 10 dBSL. After the patient repeats several words
correctly, the speech signal is directed on to the poor ear.
The intensity of signal in poor ear is raised gradually unti
its level is nore than the level in good ear. |If the patient
ceases to repeat the spondee words at any hearing |evel below

his admtted SRT, the speech stenger is positive (Newby 1972).

Slight nodifications of this procedure are also used (Hopkinson

1973 and 1978).

2. Shifting Voice Test: This is a special nodification of

speech stenger and is useful in unilateral functional hearing

| oss cases. The speech (questions, instructions etc.,) shifts

bet ween ears, occassionally the spondees are inserted and the
patient is asked to repeat. The patient is asked to indicate
t hrough which ear he is hearing the examner, by pointing to
the appropriate ear phone. Johnson et al. (1956) suggest that
this procedure is also useful with bilateral cases who have
slight interaural threshold differences. An individual wth
pseudo hypacusis responds inconsistently on the shifting

voi ce test (Newby, 1972).

3. RRLJ: A simlar confusion technique using tones instead
of speech has been reported by Nagel (1964) called as' rapid
random | oudness judgenents' (RRLJ). Although it is an out-
growth of Fower's ABLB test it is different in both presen-
tation and purpose. After obtaining patients voluntary SRT
and pure tone thresholds in each ear, the patient is asked

to repeat which of the two alternatively presented tones is
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| ouder. Then in rapid succession, the tones are presented -
ski pping one or nore octaves after each paired presentation.
The ear of initial presentation is varied as well as the sensa-
tion levels. Equal tine of presentation to each ear is main-
tained. The evident confusion is a significant indication of
functional hearing | oss. The test can be used with both unilar-

teral and bilateral cases.

4. FIT (Fusion Inferred Threshold) Test: Altshuler (1971)

guot es, Bergman (1964) who described the use of stenger pheno-
nmenon to determne "..... threshol ds of hearing sensitivity
where standard audionmetry yields uncertain results". It is
enphasi zed that the FIT test, is not an attenpt at unnasking
nonorgani city but rather to determne cl ose estinates of

valid thresholds with subjects that are otherwise difficult to

eval uat e.

5. Wsing Automatic Audionetry: Reger et al. (1963) have

suggested the use of an automatic Bekesy type audi oneter for
the stenger test (Watson and Voots 1964; Altshuler 1971).

Wat son and Voots (1964) have nodified this procedure. After
establishing thresholds of the better ear, the poor ear
threshol ds were traced using a stenger variable attenuator.
Signal intensity decreases or increases in both ears siml-
taneously as the patient operates the response knob. The test

is reported to have high clinical applicability.

6. QG her nodifications: As there was no literature on the

use of the stenger test on children available, Atshuler (1971)
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tested 12 selected children on the stenger test and found the

test to be useful in obtaining threshol ds.

Four ni er (1958) describes four nmet hods, each of which
allows the examner to establish a threshold and thus to pl ot
an audi ogram Using Beltone 15CX audi oneter, the stenger test
can be admnistered to equal bilateral |oss cases(Wasanurthy,

1971).

7. Recommended Stenger Test nodel by Altshuler (1971):

(a) A simultaneous presentation and w thdrawal of a pul sed
tone signal should be utilized.

(b) e should begin the tone to the good ear close to the
threshold to precipitate constant response fromthe subjects.

(c) An ascending technique should be used in the poorer
ear starting at O dBHL.

(d) D screte presentations should be in 5 dB steps with
the pause tine and stinmuli tine sposradically altered to avoid
rhythmcity.

(e) The tone to the good ear should not be faded away.

(f) The test should be acconplished quickly and incor-
porated into the routine pure-tone audionetry which is pre-

ceded by the adequate standard/instructions.

2.6.5 Bekesy Audionetry:

The use of Bekesy audionetry in identifying individuals
with functional hearing |oss dates fromJerger and Herrer's
clinical report in 1961 (Ventry 1971). They have reported a
type V Bekesy audi ogram which is characterized by continuous
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tones being traced at |ower (better) hearing |evels than
interrupted tones for nost of the frequency range. This
type V pattern is in contrary to Jerger's (1960) ot her
patterns (Resnick and Burke, 1962: cited by D eroff, 1970)
R antel mann and Harford, 1967; Ventry, 1971; D eroff, 1970;
Kacker, 1971; Martin, 1978).

R cntel mann and Harford (1967) have proposed a specific
definition of the type V pattern: "The continuous tone tracing
occurs at a lower SPL than the interrupted tracing by a mni-
mumof 10 dB, neasured at the md points of the two tracings
for a range of at |least 2 octaves. The break typically inclu-
des md-frequency region. Finally, the break should be com
plete with no overlap in tracings (no nore than two excursions)
and should reach a peak or maxi num separation of at | east
15 dB'(quoted by Ventry, 1971). Al though Bekesy audi onetry
provi des better insight into the listening strategi es enpl oyed,
the high rate of false positives and fal se negatives, limts

its use (Ventry 1971).

Kecker (1971) has anal yzed the characteristics of the
Bekesy audi ograns associated with sinulated hearing |osses and
has reported that:

1. The test-retest discrepancy, consistently present
in all subjects was the nost reliable criterion.

2. Type V patterns were found in 70%of the cases.

3. Saucer shaped curves and increased Bekesy excurscions

are not reliable indicators of similated hearing | oss
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4. Bekesy audionetry is a reliable tool in detecting sinu-

| ated hearing | oss.

Hattl er (1970) reports that 'lengthened off tinme' (LQM
Is an efficient screening nethod for non-orgamcity. The Lot
Test has the effect of increasing the tracing |evel of interrup-
ted tones for the non-organic patients. 95%success in identi-

fying functional |oss has been report ed.

The use of Bekesy audionetry, to admnister stenger test
(Wat son and Voots, 1964) has been already been nenti oned.
Martin and Monro (1975), caution that practice and sophistica-

tion do assist the subject, if notivated to avoid type V

| oss
pattern, when a hearing/is simlated.

Hood, Canpbel | and Hutton (1964) have reported that
t hat BADCGE (Bekesy Ascendi ng Descendi ng Gap Eval uati on)
Is obviously confusing to the patient and therefore, is
nore useful in the diagnosis of exaggerated hearing threshol d

(pseudohypacusi s) .

Martin(1978) concludes that, argunents on the use of
Bekesy audionetric techniques for diagnosis of pseudo-
hypacusis are bound to continue. At this point, LOT and
BADCGE appear to have certain val ue, although they donot
indicate true threshold. Type V tracing may only suggest

nonorganicity and is not an evidence in and of itself.

2.6.6. Delayed Auditory Feedback (DAF)

Oiginally, the concept of DAF by Lee and Back (1950;
1951). They reported that many nornal speakers woul d exper -
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i ence changes in their speech simlar to stuttering, when
they heard thensel ves through ear phones under various

conditions of the delay (Newby, 1972).

The delay is produced by nodifying a tape recorder,
to produce different amounts of tine lag or del ay (Newby
1972). A delay of 0.1 to 0.2 seconds has been found to have
maxi mum effects (Ruhm and Cooper, 1964; Newby 1972)

The feed back is provided at a |l evel |ower than the
admtted threshold and changes in test tasks are noted down.
A change in a given task is expected when a person hears the
del ayed feed back. Cenerally speech and tapping tasks are
enpl oyed. The test can be useful with both unilateral and
bil ateral cases (Newby, 1972; Hopkinson, 1973; Martin, 1978;
Al berti, 1970; Ruhmand Cooper, 1964).

QA bbons and Wnchester (1957) (quoted by Newby, 1972.
p. 164) have used DAF test as a screening procedure for func-
tional hearing | oss, when the voluntary SRTs suggest a unil a-
teral hearing inpairment. Ruhm and Cooper (1962) have deve-
| oped a procedure with DAF to determne pure tone threshol ds
within 5to 10 dB of their actual |evels. Ruhmand Cooper
(1964) have validated the 'DAF audionetry' on different sub-
jects and have found it to be very useful in determning

hearing | evel s.

Karl ovich and G aham (1966) (quoted by Hopki nson, 1973
p. 200) used normal subjects to study the nodifications of the
key tappi ng nmet hods. Avisual signal (flash) was also incor-
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porated in the study. It was found that, long delay tines
were nore effective causing subjects to increase tapping
pressure. Tapping pressure was inversely proportional to
sensational level of the auditory feed back, in both

synchronous and del ayed conditi ons.

The DAF needs certain anount of manual conrdination
whi ch cannot al ways be expected (Ruhm and Copper, 1964).
Si nce, generally del ayed speech feed back does not affect an
i ndividual at threshold levels of intensity, it cannot be
used as a. test to determne organi c threshol ds (Newby, 193!2).
It has been observed that, DAF was affected |ess by patients’
sophistication (Mnro and Martin 1977). Strong rel ationship
bet ween skin resistence changes and side tones in auditory

mal ingering are reported (Hanley et al. 1958).

2.6.7 Doerfler-Stewart Test:

The Doerfler-Stewart test is used to detect binaural
peeudohypacusi s. The test conpares responses to speech versus
noi se. Mst normals are not affected even when the noi se
| evel is 10-15 dB greater than the speech level. But the
non-organi c patient tends to stop respondi ng even when the
noise is less intense than speech (Doerfler and Stewart, 1946;

guoted by Newby 1962: p.171; Hopkinson 1973 and 1978).

The theory of the teat is that, if a patient has a
functional |oss, the nasking noise will interfere with his
ability to judge the/level at which he should no | onger be

able to 'hear' the test material (Newby, 1962. p.171).
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Briefly, the procedure enploys the follow ng steps:
(1) establishing SRT1 (SRTl and SRTI 5), (2) finding noise
interference |level (NL) and now under the cover of noise
speech level is decreased, (3) SRT2 at reduced |evels and

(4) noi se detection thresholds (NDT).

| nt er dependence anong these neasures is evident. Inter-

pretations are based on the conparisons of the above neasurenents.
Nor ns have been devel oped for Doerfler-Stewart Test (Epstein

and Hopki nson, 1956; Doerfler and Epstein 1956 cited by Martin
1978, p.293). The first and second SRTs should relate closely.
SRT1 and SRT2 have a close association with the detection of

noi se. Noise interference and speech reception above threshold
are relevant to one another. NL and NDT should correlate each
other. The results of these calculations are conpared with the
norns to provide an overall positive or negative interpretation

(Hopki nson, 1973).

Ventry and Chai klin (1965) have questioned the efficiency
of Doerfler-Stewart test in detecting pseudohypacusis and they
strongly recoomend that even as a screening device, it is too
difficult and conplex to admnister. Follow ng these findi ngs
PangChi ng (1970) has reported a nodification of DS test. The
nodi fication is a sinple nonaural procedure, called tone-in-
noise (TIN) test '. The TINtest examnes an individual's
ability to respond to pure tones in the presence of nasking
noise. A single sensation level is used and only the difference
bet ween thresholds in quiet and noise are considered. The TIN

test has been reported to be 100%successful in identifying

functional hearing loss. The TINtest is said to be advanta-
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geous over a nonaural approach by Martin and Hawkins (1963),

anot her nodification of DS test (Pang Ching, 1970).

2.6.8. Mdifications of few general tests and principles to

detect functional hearing | oss:

Thonpson and Denman (1970) have studied the role of
occlusion in unilateral functional hearing | oss. The bone con-
duction tests were admni stered, under two conditions* wth
and wi thout occlusion of the non test ear. The occl usion
effect draws |ow frequency bone conducted signals to occl uded
side in a predictable manner. Wien the non-test ear was
occluded by an ear phone, but no masking wag used, the low fre-
guency b.c. signals are expected to be heard on occluded si de.
When the bone oscillator was placed on the good side, generally
subjects did not respond, apparently because the signals were
heard on the poorer side. As expected high frequency signals
did not produce any occlusion effect. It was inplied that the
occlusion effect could be used to differentiate functional

fromtrue unilateral hearing | oss.

Al ternate Bi naural Loudness Bal ance (ABLE) Test (automatic)
can be used to identify unilateral functional hearing |oss
(Wasamurthy, 1972). The rationale of the test is based on the
presunption that all unilateral sensori-neural |oss cases exhi -
bit conplete recruitnment (within the limts of £+ 20 dB) at high
intensity levels irrespective of tone decay on ABLB (automatic)
test. A the point of balance, if the hearing | evel of the tone
presented to suspected ear is |lower by 20 dB or nore functiona
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hearing loss is indicated. However, if no significant C,
difference is seen, i.e. recruitnment is present, func-

tional hearing | oss cannot be ruled out (Wasanurthy, 1972).

Two net hods have been devel oped by (Wasanurthy 1971)
using the principle of binaural summation, to disclose uni-
| ateral functional hearing | oss. e nethod uses the princi-
ple (Hrsh, 1952) that the difference between binaural thre-
shold and nonaural threhold at 35 dBSL is 6 dB. The subj ect
Is presented a tone both menaurally and binaurally at
35 dBSL and is asked to match the two. Author describes 4
expected responses :(a) binaural stimlus weaker than nonaur al
tone (b) no response (c) binaural tone is |ouder than nonaural
tone and (d) both are simlar. First 3 responses are cha-
racteristics of unilateral functional |oss. Increase in |oud-
ness is expected only when the suspected ear has nornal hear-
ing and sanme threshold as the better ear. The fourth type
of response is based on subjective judgnents and is a. lim-
tation. Five nornmals have been tested and were found to

support the findings.

The second nmethod is baaed on another principle(Hrsh
1952), that the binaural threshold is better than nonaur al
threshold by 3 dB at threshold level. |If the patient res-
ponds to binaural stimulus, the test is positive. However,
negative results do not rule out organic | oss. Both nethods
requi re equal thresholds bilaterally and hence have a lim -

tati on (Wasanurthy, 1971).
.31



-31-

2.6.9. Evaluation of tests for Functional Hearing Loss:

Tayl or (1949) evaluated 4 tests (Beker's bone conducti on,
speech stenger, pure tone stenger and the Lonbard test) on
feigned unil ateral deaf cases. Except for Lonbard, all the
other 3 tests were generally useful and thresholds could be
establi shed. However, no single test was conpl etely appro-

priate for all individuals.

Martin and Monro (1975) worked on the effects of sophis-
tication on the Bekesy traces of continuous tones, standard off-
tine (SO and lengthened off-time (LOT) for pul sed tones. It
was found that type V patterns decreased as sophistication
i ncreased. The LOT test was a nore frequent indicator of non-

organicity, than SOT

Monro and Martin (1977) investigated 3 degrees of sophis-
tication on 4 different procedures, commonly used for detection
of non-organic hearing | oss. The tests used were: (1) SRT-PTA
differences (2) Ascendi ng-descending (A-D) differences, (3)
pure tone stenger test, and (4) pure tone DAF. The three
| evel s of sophistication were* unsophisticated, instructed and

i nstruct ed-trai ned.

The tests were significantly effected by the sophisti-
cation level of the listener. DAF was |ess affected, than
PTA-SRT or A-D difference. The stenger test was unaffected by
sophistication. Stenger test and DAF were nost frequent indi-
cators of non-orgonicity regardless of the |evel of sophisti-
cation.
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2.6.10 H ectrophysiol ogi cal/objective tests:

1. Gl vani ¢ Skin Response (GSR):

The prinmary advantage of this test is that, the threshol d
expl orati on of pseudohypacusic patients, can be nmade with a
high degree of validity and reliability, provided careful
net hodol ogy is applied. The limtation of the test is that
It requires the use of a noxious stimulus (electric shock)
and every case cannot be conditioned. It is also very diffi-
cult to maintain conditioning for long testing schedul es

(Newby, 1972; Martin, 1978; Hopki nson 1973).

The conditioning GSR audionetry requires carefully
control | ed procedures (Newby, 1972). The test is less often
used today andits prinmary function is to determne pure tone
threshol ds on patients w th suspected/ pseudohypacusi s(Martin
1978). The classical conditioning paradigmis considered |ess
effective than instrunental conditioning (Shepherd, 1964,
cited by Hopkinson, 1973, p.199). 1In general the electro derna
audionetry is slowy being replaced by other electrophysiol o-
gical tests (Martin, 1978). UWsing speech neasures, in electro-
dermal audionetry could be very useful in determning hearing

 evel s (Hopki nson, 1973).

2. EBEvoked response audionetry ERA):

Since this nethod does not use any noxi ous stinulus
It appears useful in determning pure tone thresholds for non-
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cooperative patients (Bcagley , 1973; Beagley and Kni ght, 1968;
M Candl ess and Lentz, 1968; Coles and priede, 1971, cited by
Beagl ey, 1973; Al berti, 1970). Al berti (1970) has found t hat

voluntary pure tone threshold and ERA threshol ds agree within

10 dB.

The evoked response allows the use of pure tones. Using
an el ectroencephal ograph (EEG and an averagi ng conputer,
the later conponents (50 to 300 nsecs) of the evoked response
are anal yzed. Examnations of the earlier conponents of brain
stem (BSER) Brain Stem Evoked Response has an advantage of a
stable and repeatabl e response( Schul mran Gal anbos and Gl anbos
1975, cited by Martin, 1978, p.285; Sohner et al. 1977;
M Candl ess and Lentz, 1968; Al berti, 1970, Beagl ey, 1973).
A hearing loss evident during routine testing, but is not evi-
dent after electro-physiological tests is alnost certainly non-
organic. However, confirmation of this result through other

tests is advisable (Beagley 1973; Cody & Townsend, 1973).

An advantage with el ectro-cochl eography (EBoch8) is that
actual hearing nmeasurenents can be nmade with fewer contam nating
artifacts are seen with either EDA or ERA procedures. The
el ectro- cochl eography neasures eighth nerve potentials. A though
lot of limtations are inposed on el ectro-cochl eography, it is

gai ning popularity in recent years (Martin, 1978).

"But what is certain is that electro-physiological tests
of various types have placed in the hands of the audi ol ogi st
a nunber of extrenely powerful tools for the investigation of
cases suspected of having non-organic hearing |oss". (Beagl ey,

1973).
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3. Acousti c | npedence neasurenents:

e quick sinple and val uabl e nethod in determning the
presence of a pseudohypacusis is neasurenent of stapedial
reflex activity (Lanb and Peterson, 1967; Hopki nson, 1973;
Martin, 1978). (btaining a low SL reflex m ght suggest the
presence of recruitnment. But when the SL is very low (5 dB
or | ess), an explanation of |oudness recruitnent is al so not
accepted and what should be considered is the non-organicity
(Lanb and Peterson, 1967; Feldman, 1963). Using acoustic
refl ex neasurenents hearing levels can be calculated and
various procedures in this have been identified (Jerger
et al. 1974; Keith, 1977; Hall, 1978; Jerger et al. 1978;
Baker and Lilly, 1976;R zzo and G eenberg, 1979; Popel ka
et al. 1976; cited by Hall and Bl eakney, 1981). A bertl
(1970) warns that, in cases where conductive pathol ogy exists
caution should be exercised. Martin (1978) recommends this
approach as one of the nost reliable and useful deterrent to

pseudohypacusi s.

2.6.11 Mdified Speech Tests:

Modi fied conventional speech tests, used in conjunction
with a threshold neasure nmay serve a purpose (Martin, 1978).
These tests include, repetition of three spondiac words in
a sequence; nonosyl |l ables presented at | owsensation | evels;
repeating discrimnation neasures; and many simlar tests
(Martin, 1978). The conbi nations of methods may al so be used
(Hopki nson, 1973).

Fal coner (1966) hag devel oped a |lip-reading test, to
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expl ore organic hearing levels. Hs test uses |lists of hono-
phenous words, presented at different |evels, giving both
auditory and visual stimuli sinultaneously. The fjrst |ist

Is presented at a higher |level well above the threshold (12dB)
and the intensity for each subsequent list is reduced unti
only visual cues are available. S nce honophenous words | ook
alike and sound different, they are unlikely to be perceived
correctly through lip reading alone. Using suitable criteria,
one can establish a valid speech threhol d.

Wi ss (1971) explored the Falconer's |ip reading test
inthe light of other tests, to determne its usefulness in
resol ving di screpancies and in establishing organic hearing
| evel s. Weiss tested nornmals, organic patients and func-
tional subjects in the study. Prior to the lip reading test,
AC, BC, SRT and DS tests were admnistered. Qi ginal
Fal coner's procedure was followed. The predicted SRT was the
| evel at which 5 words were repeated correctly out of 20 words,
When a 5 word correct response was not net, the predicted SRT
for 6 to 10 correct words could be extrapolated froman arti -
culation/gain function as provided by Fal coner (1966). Wi ss
also ained at determning effects of visual perception and
word repetition on percent-correct response. It was clearly
indicated that audition nust play an inportant role and the

visual and learning cues are not significant factors.

It was recommended that, the factors, sloping audi ogram
and poor speech discrimnation should be taken into consi der-
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tion, while predicting SRT. Wth the functional group there
was a very good agreenent between the final thresholds and
SRTs predicted. The Falconer's test predicted speech

threshol ds better than any other test used in the study.

The Fal coner's lip reading test can be adm ni stered
nmonaural ly or binaurally; it requires no special equipnent
for admnistration and helps to determne/organic hearing |e-
vels definitively. The test is remarkable in exposing the
functional problemw thout affending the patient. The non-
organic patient who frequently tries to convince the exam ner
that he relies on his |lip reading for communication, is an

easy victimfor this test.

2.7 Research considerations. Prevention and Rehabilitation:

The el ect ro- physi ol ogi ¢ et hods, el ectronyst agnogr aphy,
hypnosi s, signal detection tasks and in that receiver opera-
ting characteristics are, sone fertile areas for research

(Hopki nson, 1973).

The audi ol ogi st nust take positive action to ensure
that he does not contribute to the problem al ready present.
Early detection, especially with children would prevent |ater

conpl i cati ons (Hopkinson, 1973).

Cenerally treatnment and rehabilitation of functional
hearing |l oss, fall into the psychiatry field. The Audi ol ogi st
nust be aware of these service facilities. |f the problem
becones a question of legal action, the idea about the patient's
probl ens nust be clear and the patient should be helped to

maxi mum ext ent ( Hopki nson, 1973 and 1978).
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METHCDALOGY

3.1 Introduction:

The study invol ves three mai n phases:

1. Devel oprment of the test naterial

2. Testing it on nornmal hearing subjects, and

3. Testing clinical group.

The devel oprment of the test material in Kannada | an-
guage was in line with the nethod foll owed by Fdl coner
(1966). F& coner (1966) devel oped the test in English,
usi ng nonosyl | abi ¢ honophenous words. Relatively there
are | ess nunber of nonosyl |l abic words in Kannada. For
this reason, the test in Kannada | anguage i ncl udes pol y-
syl | abi ¢ honophenous words. The honophenous words | ook

alike on lips, but they sound different.

3.2 Developnent of the test material:

It was ained at preparing 8 lists of 20 honophenous
words each. The 8 lists were devided into 2 sets of 4
lists each. Each word in one list would have its hono-

phenous counterpart in other 3 lists of that set.

The sounds of Kannada al phabet, were grouped accordi ng
to their place of articulation. The honmophenous words
were sel ected, taking into account, the sounds which have
sane place of articulation i.e., these sounds | ook alike
on lips, but they sound different. For exanple, bilabial
sounds are /m, /p/, /'b/ and their aspirated sounds. If

/m is to be replaced, it would be done by either /p/ or
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/' b/ . This way, each word was choaen, such that it could
give 3 honophenous forms of that word. For exanple, in
set |, /kala/ ( 33- ) inlist 1A, has /gala/ (n%) in

| B; /kata/ ( g“y) in 1C; and /gSna/ ( f)fsr) inID. As

far as possible, the phonemc distribution, in 2 sets

was equated. This nade it easy to maintain equal diffi-
culty in both sets. Al the words are famliar spoken
words and are meaningful. Totally 160 words were sel ected
(Appendix I, for prepared lists). The words in each I|ist

were random sed, using Fisher's random nunber tables.

Four levels for presentation were chosen, with refe-
rence to the Speech Receiption Threshold (SRT) of each
subject. The levels were (1) SRT+10 dB, (2) SRI-t-0 dB,
(3) SRT - 10 dB, and (4) SRT - 20 dB. The test uses both
auditory and visual cues. Each list in | set was presen-
ted at 4 different levels. Thus there were 16 presentation

conbinations in each set. They Me**a?presented as follows:

Lists ----- > L L, Ls L,
Level s
-10 | 4 Ll Lol 4 Ll 4 Lal 1
0, Lil, Lz Lslz Lo
+ 10 | 5 Lils Lol 3 Lsl s Lals
-200 g, Lily Lala  Lalg Lals
3.3 Subjects:

3.3.1 Normal groups:

20 subjects, students and staff of Al India Institute
. 39
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of Speech and Hearing, Msore-570 006, fornmed the nor nal
group. The age range was 18 years 2 nonths to 31 years
(Mean age = 22 yrs. 8 nonths). There were 12 fenal es
and 8 mal es. Al subjects passed a screening test for
their hearing at 20 dBHL at frequencies from250 to 8KHz.
Al subjects were fluent speakers of Kannada | anguage

and they were good in English also. This normal group
was used for devel oping norns for the "Speech Readi ng

Test".

These 20 subjects were randomy classified into
4 groups, each group consisting of 5 subjects. Qut of the
deci ded 16 presentation conbi nations, each group was ran-
domy selected for 4 presentation conbinations, i.e.
subj ect of the sane group were tested in the sane manner,
interns of lists and presentation |levels. This was
mai ntained for both sets of the test. Care was taken not

to select sane presentation conbinations for any 2 groups.

Each subject was tested in one ear only. The ears
were also randomy selected. By averaging the results for

all 4 groups, the normative data wag established.

The groups and their randomy selected presentation

conbi nati ons are given bel ow

Qoup 1. L2113 L3I1 L4113 L1l4
Qoup 2. L1112 L2114 L4l1 L3I4
Qoup 3. L3113 L1111 L4144 L2I1

QG oup 4. L2112 L1113 L4112 L3I2
('L refers tolist and | refers to intensity/level)
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3.3.2 Sensori-Neural Hearing Loss Patients group:

Seven Kannada speaki ng sensori-neural hearing |oss
patients were test on "Speech Reading Test". This was to
verify the value of the 'predicted SRT' fromthis test.
Thess subjects ( 6M&LF) had varying degrees of sensori -

neural hearing | oss; only one ear was used for testing.

The age range was 18-71years and nean age 30 years.
(Brief history of these patients and their audio-

| ogi cal inveatigations are given in Appendix II ).

These patients had reported to the Institute to get
their hearing tested and they were requested to participate

in this work.

3.4 Instrunents:

Madsen OB 70, a two channel clinical audionmeter with
TDH 39 ear phones and MX41/ AR cushions, was used in this
study. Settings for speech audi onetry, on channel one
was utilised. Live voice testing was carried out. The
subj ect's responses were noted through a tal k-back system

The tal k-back gain control was adjustabl e.

The audioneter was calibrated to neet |S0(1964) stan-
dards. The B & K calibration equi prent was used. The
eal i bration standards and bl ock diagrans are given in

Appendi x I'11.
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3.5 Testing environmnent:

A two roomsituation was utilized for testing. The
testing roomwas isolated and sound treated. The test,
stimuli were presented fromthe control room The control
roomwas brightly illumnated, and the examner's face
was clearly seen, to facilitate lip reading. The subject's
head and the examner's head were approximately at the
sane height. Further, glass reflections fromthe observa-
tion window were elimnated. The testing roomwas darkened
while admnistering the test. This dramatized the lip

readi ng aspect of the test.

The noise levels in the testing roomwere well w thin

t he maxi mum al | owabl e noi se |evels in dBSPL (Appendix |V).

3.6 Testing Process:

3.6.1 The testing process proceeded frominstructing the
subjects obtaining SRT without visual cues; and admni-
stering the"Speech Reading Test" w th both visual and

auditory cues.

3.6.2 Instructions:

I nstructions for SRT:

"You are going to hear words |ike doorstep, starlight,

etc. . ; repeat them back loudly. Each word preceds the
phrase, 'say the word - '. Wenever your are doubtful,
try to guess the word ". Sane instructions were told in

Kannada | anguage.
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Instructions for 'Lip Reading Test':

"You can see the examner's face very clearly fromthe
observation wi ndow. You will hear different words; as well
you can read themon examner's lips. Use both 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 phrase ( 1ga h&li ) ' gex #eg®' , you hear the word.

I nstructions were nade clear before the testing

commenced.

3.6.2 btaining initial SRT:

The Hanvard adult spondee lists, standardized to

| ndi an popul ati on (Swamal at ha, 1972) were used in the study.

The testing started at 15 to 20 dB above the admtted
threshold. 1 word was presented at each |evel and the |evel
was decreased in 10 dB steps, until no spondee word was
repeated correctly. Then intensity was increased in 5 dB
steps and at each level 4 words were presented, if 2 words
were repeated correctly, the |level was agai n decreased by
5 dB, whenever necessary, by 1 dB steps. This was conti nued
until the lowest level at which 50%of the words presented
were repeated correctly. This level was taken as obtained

SET. This served as reference, for presentation of test |ists.

In the case of clinical subjects who did not know Engli sh
Kannada spondee |ist was used to obtain SRT. This list has

been in use at the departnent of Audiol ogy, AllSH
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3.6.3 Admnistering Speech Reading Test:

1. The patient was seated confortably, in the darkened,
I solated and sound treated room Wen the testing room door
was closed, it was ensured that,no sound leaked into it.
The tester's face was illumnated in the control-room As
already nentioned the line of vision between the subject
and tester was maintained, and reflection fromthe observation

w ndow was avoi ded.

2. The mcrophone was placed close to the pubjects
mout h, so that the consonants were well picked up. The
audi onet er m crophone was placed 6" away but, bel ow the

chin of the tester.

3. Instructions, as nentioned earlier were given.
I nstructions were stressed, to conplenment the subject on his
lip reading ability and to indicate that the tester liked to
nmeasure his ability tolip read. A so, the point of enpha”

sis was that, how mnmuch does |ip reading hel ps his hearing.

4. The carrier phrase teesacg '(iga hell / was spoken
before presenting each word. This carrier phrase hel ped
the lips to assune abnormal position before each word was
spoken. The VU neter was constantly checked to maintain

speech | evel while testing.

5. Each word, with the carrier phrase required 3 or 4
seconds to articulate. The whole testing took around 15

mnutes to conplete. After each presentation, a pause was
.44
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given, until the response fromthe pati ent was obt ai ned.
The words were spoken at average conversational |oudness

and the articul ati on was unexaggerated. Wienever the subject
felt that he was not attentive for a particular word, a
second chance was given for himto respond, by repeating

that word. No facial cues or gestures about patient's res-

ponses were given.

A slighly different procedure was used while testing
sensory neural hearing |loss patients. The first list of the
set | was presented at 106B above the obtained SRT. Then the
subsequent lists were presented at the levels SRT 0 dB,

SRT - 10 dB and SRT - 20 dB respectively. The sanme proce-

dure was followed for set Il al so.

6. Responses were noted, as nunber of words repeated
correctly at each presentation level. An articulation gain
function was plotted with the nunber of words repeated

correctly at each | evel.

7. To check the role of examner's |istening, two nor-
mal subjects were again asked to wite the words, presented to
theminstead of repeating them Cher steps of test admni -
stration were not altered. Sufficient tine was allowed for
the subject to wite the words. The |ight passing through
the observation wi ndow, wag enough to facilitate witing.
Before presenting each word, these subjects were asked to indi-
cate verbally, that they were watching the examner's |ips.

These two subjects had a gap of nore than 25 days, between ini-
tial testing and this repeated testing. As there was 25 days

gap practice effect can be ruled out in these subjects.
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Chapter |V

RESULTS

The results were analysed in terns of nunbers of words

correctly repeated at each |evel of preservation.

The results obtained on the normal group were averaged
and are shown in Fig. 1. The articulation gain function
plotted includes theresults obtained for set I, set Il and
for both sets conbined. The average SRT |evel for the nornal
group was 15 dB. The nost suitable criterion for predicting
SRT fromthe lip reading test was the |level 5 dB bel ow at which
10 words were repeated correctly. Cenerally, an increase in
the nunber of words repeated correctly was observed, with in-
crease in the level of presentation. The predicted SRTs were
16 dB for Set |, 15 dBfor Set Il and 16 dB for both sets com
bi ned. The scores obtained for each set and the conbi ned form

were averaged for each level and are given in Table I.

Apaired 'T test of significance was enpl oyed at each
| evel of presentation betweesn set | and set II. This was to
find, whether the two sets differed in terns of their diffi-
culty level. The 'T test showed that, the two sets were not
signifjcantly different, at all four levels of presentation.
The T values were far below the val ues expected at both 0.01
and 0.05 levels of significance. The 'T' values are shown in

Table 11.

Oh simlar lines, the seven sensori-neural |oss patients
were conpared. Figures 2a to 2h show the articulation gain
functions, for each patient. It was observed that, the best
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Conbi ned

Lists L1 L2 L3 L4 Aver age scores
Level s Set | Set Il Set | Setll Set | Set Il Set | Set Il SetI[ Set Il (1+41)
-20 14 6.8 5.8 3.4 4.4 1.8 3.8 3.2 4.6 3.8 4.7 4.22
-10 11 5.6 5.6 50 4.8 3.6 4,2 3.6 3.8 4.5 4.6 4.52
+012 7.2 8.2 7.2 6.2 82 8.0 6.2 7.0 7.2 7.4 7.27
+10 13 13.8 14.0 11.2 10.8 13.0 . .12.2 11.8 12.2 12.2  12.3 12. 25

Tabl e 1. Show ng averaged scores obtained by the normal group with
W th scores shown separately for Sets I, Il and the

conbi ned sets.



bt al ned value at 'T value at

T val ues val ues 0.05 | evel 0.01 Ievel
Level s

11(-10 0. 0666 2.09 2.86

12( +0) 0. 0416 ' "

13(+l O 0. 0503

I (-20) 0. 4035

Table Il: The significance 'T val ues obtai ned

at 4 levels of presentation (df = 19)



Level s | (-20 | (-10 I I 1 _
Patients Obtained SET  SET SET SET SET SET - SET SET SET S SET Predicted
1 SW 45 1 1 1 4 3 3.5 5 9 7 9 13 11 47.5
2 RCS 70 2 2 2 4 2 3 4 5 4.5 5 8 6.5 75.0
3. S 70 3 3 3 3 4 35 6 7 6.5 8 12 10 75.0
4. CAM 35 3 4 35 7 4 55 9 11 10 15 16 15.5 30.0
5. SP 30 1 1 1 3 2 25 4 4 4 14 11 12.5 30.0
6. SN 25 3 5 4 4 4 4 8 10 9 18 16 17 23.00
7. AN 70 2 2 8 5 65 10 9 95 11 14 12.5 68.0
Table I'I'l: Show ng scores obtained by 7 sensori-neural | OSSrrB'a“ ents on |ip-reading
test along with their predicted SRTs fromthe conbined (l+l1) curve



Subj ect | L33 L1 1 L4l 4 - L2111
Presentation Set | Set || Set | Set |l Set | Set || Set | Set ||
conbi nati ons
Witten response
scores 9 10 5 1 3 1 3 2
O al response
scores 6 7 1 4 2 2 1 4
Subj ect || L21 2 L1I3 L4l 2 L3l 2
Presentati on Set | Set |l Set I Set Il Set | Set Il Set | Set |1
Conbi nat i ons
Witten response
scores 9 9 19 15 5 3 6 3
Qal response
scores 15 4 16 14 4 2 5 5
Table |V: Showing witten and oral response scores obtained for 2 nornma

subj ect s
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criterion for predicted SRT was 5 dB bel ow the | evel at which
10 words are repeatedl ycorrectly. It was noted that, when

the patients did not repeat 10 words correctly, the criterion
for predicting SRT was the |evel at which the score nearest to

10 was obt ai ned.

The scores obtained by each patient on the test and the
details are given in Table I11. Because of the non-uniformty
anong the seven subjects, the sensori-neural group as a whol e

was not considered for conparison.

Witten and oral responses of two nornal subjects were
conpared. A close examnation of scores at each presenta-
tion conbination reveals that, the two nodes were simlar.
This indicated that examners listening was not a variable
in the collection of the data. The scores are tabul ated

in Table |V

The results are discussed in detail in the follow ng

secti on.
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Chapter V

DI SAUSSI ON

In recent years as audiol ogi c di agnostic nethods have been
refined, it has become apparent that non-organic hearing prob-
| ens are nore preval ent anong the adult popul ati on than had
previously been assumed (D xon and Newby, 1971). Many dis-
advantages are evident in alnost all tests for functional
hearing | oss. Many tests either |lack the aspect of quantifi-
cation of their results or they are | ess sensitive to m nor
degrees of non-organic conponents. Particularly bilateral
pseudohypacusi s patients encounter nmany nore difficulties in
establ i shing organic thresholds (Wiss, 1971). Many tines
a battery of tests will be necessary to conclude on the pa-

tient's organic hearing levels (Al berti, 1970).

Many pseudohypacusic patients claimto use |ip-rending,
to understand a conversation. A nunber of tests have been
devised to extrapol ate this aspect. In general |ip-reading
ability is checked by mnimzing visual cues or by mnimzing
audi tory cues or both (Fel dman, 1967). But thesetests fail
to gi ve aneasurabl e i deaabout apatient's organic hearing
levels. In this regard the Falconer's lip-reading test is a

successful attenpt (Wiss, 1971).

The present study tested nornals and clinical population
on the lip-reading test in Kannada | anguage. The nor nal
group was used to devel op the test in Kannada | anguage. The

maxi num scores obtained at nmaxi numand mnimumintensity
. 48
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| evel s used for presentation differ fromthe study of Fal coner
(1966). At the level of 10 dB above SRT, the maxi mum score
obtained in the present study is 12.25, where as in Fal coner's
study it was 16.1 . Simlarly, the maxi num scores at m ni num
intensity levels are 4.22 in the present study and 0.7 in

Fal coner' s study.

In the present study the averaged SRT |evel (15 dB) for
normal s, could be predicted by finding the level - 5 dB
bel ow the |l evel at which 10 words are repeated correctly.
This level can be easily traced, Fig.l. Fromthe exam na-
tion of the graphs, it can be observed that, the three curves
( for Set I, Set Il and conbined scores) 'follow the sane
pattern and do not differ regarding the scores. A steady
increase in the scores, as the presentation | evel increased,
Is in agreement with the results obtained by Fal coner (1966)

on nornal s.

Wi ss (1971) has denonstrated that audition nust play
a part in obtaining the 5 correct response, which wag used
at the criterion to predict SRT, in Wiss (1971) study. It
was also reported that visual and |earning cues are not

significant factors.

As the three curves agree very closely either set |
or set Il alone can be used for testing. |t can be ob-
served that scores at -10 and -20 dB levels (wth reference
to SRT obtained) do not differ widely, indicating the con-
sistency of responses by nornmals. In Falconer's study the
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normal group showed a uniformincrease in nunber of words
correct, as the presentation level increased. This diffe-
rence can be attributed to the 10 dB steps used in the present

study versus the 6 dB steps used by Fal coner (1966).

The conbi ned scores curve predicts the SRT nore cl osely
than the other two curves. To keep the bias mninmum the
presentation order of lists and |evels were random zed. The
results for nornmal group were obtained by conbining the data

of all 20 normal subjects.

Wen the averaged scores for set | and set |l were conpare
the set | yielded a consistently snaller scores than set 11
(Table 1'). But the paired 'T test enployed showed that the
this snall difference was very insignificant at all four
presentation |levels. Thus the two sets do not differ on their
difficulty levels. The 'T values can be observed to be very
much |l ess than the val ues expected at both |evels of signi-

ficance (0.05 and 0.01)(Table 11).

Table Il and figures 2a to 2h descri be the perfornance
of seven sensori-neural patients. The sensori-neural patients
also agree well with the criterion of 5 dB bel ow the | evel
at which 10 words are repeated correctly. Qut of the seven
patients only one patient RCS did not neet this criterion of
10 words to be repeated correctly. In this patient, a
different criterion 5 dB below the |evel at which a score

nearest tol0isgot, predictsthe SRTcl osely. Andthisis
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in agreenment with the other consistent findings. The details

about these patients' audiological evaluations are given in

Appendi x 11.

G the seven patients, 2 patients (RCS and SL) had their
predicted SRTs in excess of 5 dB over their actual obtained
SRTs. (ne patient (SMR had his actual SRT 2.5 dB |l ess than
the predicted SRT. e patient (SSP) was estinmated very
accurately and his obtained and predicted SRTs were sane.
Three patients (SAM SN and ARN) were underestinmated by not
nore than 5 dB. (Table Ill). In any case the predicted SRT
did not differ by nore than 5 dB; this 5 dB variation can be
accepted. Fromthe results of these seven patients, it is
evident that the lip-reading test can predict a patient's

speech threshol ds accurately.

These seven patients do not nmake up a single group, as
t hey cannot be matched for age, or for severity of hearing
|l oss or on discrimnation |oss. By examning the articul ation/
gain functions of these seven patients (Figs. 2ato 2h), it
can be seen that set Il curves can be a better predictor for
SRT than set |I. The best way is to predict SRT fromthe com
bi ned scores curve. This difference mght be due to the fact
that, subject were first admnistered set | and they had just

started respondi ng correctly there.

The finding on the sensori-neural |oss patients are sim-
| ar to the finding obtained by Fal coner (1966). Wiss's
(1971) study al sosupportstheseresults. Wi ss showedt hat
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there was an excell ent agreenent anong the test neasures
(AC threshol ds, speech and Fal coner's lip-reading test).

Wi ss has indicated that, the sloping audi ogram poor
speech di scrimnation and ot her such factors, should be
taken into consideration, when using the predicted SRT as a
guide line in establishing and substantiating organic hear-
ing levels. In the present study, the Lip-reading test
accurately (within 5 dB variations) predicted the speech

threshol ds in thses patients.

The present study ained at establishing a relationship
bet ween the obtained SRT and the predicted SRT” in nornals
and sensori-neural hearing | oss patients, using the |ip-
reading test in Kannada | anguage. 1In this regard the present
study is a success. Based on this study it can be recomen-
ded that, the'lip-reading test' can also be used successfully
to predict SRTs in pseudohypacusis patients. The useful -
ness of the lip-reading test has been wel| docunented by

Fal coner (1966) and Wiss (1971).

Fal coner (1966) has presented three ideal cages to
iIllustrate broadly representative usage of the test. In
these patients, the hearing inpairnments were nuch snaller;
and non-organi c conponents were very little. 1In all these
patientsthelip-readi ngtest predictedSRTsveryaccuresely
" Theeffectivenessof |ip-readi ngtest for 'nodeaf ness
has proveditsworthas aclinical tool onanunber of

occasi ons" (Fal coner, 1966).

Wi ss (1971) studied 54 ears of 39 subjects on Fal coner's
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lip-reading test. These subjects had shown di screpancies

whi ch were unexplained. Final pure tone and spondee
threshol ds were obtained after exhaustive testing and they
were considered the best possible nmeasures of organic hearing
| evel s. Good agreenent between these final thresholds and
SRTs predicted was noted. Wiss used the criterion, the

| evel at which 5 words were repeated correctly to predict

SRT. Wen a 5 word correct response did not occue, the
predicted SRT for 6 to 10 correct words could be extrapol at ed
fromthe articulation/gain function as provided by Fal coner.
Wi ss had al so used pure tone, speech and DS tests prior to
the admnistration of the lip-reading test. The snall est
overal |l deviations occurred between the Fal coner predicted
SRT and final PTA, and spondee SRTs. Anong other tests

admni stered pure tone stenger and PGSR were nore sensitive in
reveal ing and resolving discrepancies. However, the predicted

SRT was nore definitive in revealing organic hearing |evels.

In the present study, witten and oral responses of two
normal subjects were conpared to rule out the examner's
listening as avariable in the collection of data. O exam -
nati on of the scores obtained by these two subjects (Table V)
it can be seen that the two nodes agree well nost of the
times. This rules out the examners listening as a variable

in the data coll ected.

Fromthis study it can be proposed that the |ip-reading
test, can be used to predict the speech threshol ds of normals,

. 53



-53-
sensori-neural; patients as well as pseudohypacusis patients.

It is indicated by the studies of Fal coner (1966) and
Weiss (1971) that, the test can be admnistered nonaural |y
or binaurally, so that it can be used with both unilatera
and bil ateral pseudohypacusis patients. Wiss (1971)
enphasi ses that, the test has a renmarkable ability to expose
the functional conponent w thout obviously indicating to

the patient.

The lip-reading test appears to be useful in patients

whose audi onetric di screpanci es are unexpl ai ned.
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Chapter VI

SUMWARY AND GONCLUSI ONS

Fol | owi ng Fal coner's (1966) study, a lip-reading test in
Kannada | anguage was devel oped. The test consisted of 8 lists
havi ng 20 honophenous words each. The 8 lists were divided into

2 sets of 4 lists each

The test is used to determ ne organic hearing | evels of
pseudohypacusi ¢ patients. The test enphasised the neasurenent
of a subject lip reading ability. During testing the subject
wore head phones and watched the illumnated face of the
exam ner from a darkened, isolated sound treated room Visua
and auditory cues were sinmultaneously presented. Wth refe-
rence to obtained SRT | evel, 4 levels of presentation were
chosen: SRT I0dB, SRT (dB, SRT-10dB and SRT - 20dB. S nce
t he honophenous words | ook alike but sound different they
are not likely to be perceived correctly by |ip-reading al one.
If the patient is unaware of the examner's intention he wll
probably respond in his custonmary nmanner to sound and vi sion,

and inadvertantly reveal his organic hearing |evel.

A group of 20 nornal adults were used to develop this
test. The lists and |levels were randomy ordered for pre-
sentation. The articulation/gain functions for the nornal
group enabled to develop acriterion to predict SRT. The
criterion developed was 5 dB below the [ evel at which 10
words are repeated correctly. To validate these findings
seven sensori-neural |loss patients were tested simlarly on
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the lip-reading test. The criterion to predict SRT was

consi stently successful in predicting SRTs of these patients.

This Lip-reading test in Kannada | anguage i s recommended

to detect pseudohypacusis.
Concl usi ons:

1. The lip-reading test in Kannada can be used definitively
to predict the speech threshol ds in pseudohypacusis patients.
2. Either SET | or SET Il or their conbinations can be used
for testing.

3. The proposed criterion for SRT prediction is 5 dB bel ow
the level at which 10 words are repeated correctly.

4. If this 10 word criterion is not nmet, then the |evel

whi ch gives the score nearest to 10, will be consi dered.

Recommendat i ons:

1. The lip- reading test may be used on pseudohypacusi s
pati ents.

2. More nunber of nornmals and sensori-neural patients nmay
be tested to validate this study.

3. O the lines of the present study, the |ip-reading test
to detect pseudohypacusis in all other Indian |anguages

may be devel oped.
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APPENDIX T
Test Word-lists

8y
)

Foow
A
5™
sngv'
D
&9
=ed
Nee
B083
ey
b’
[
Wie)

e s

ErlO

31£t

dakka
q
gallu
gaat
tuti
f\ »
g1
giftu
toeu
balu

- mana

gotu
tota
n .
men¥a
gafu
eatt
bana
labha
katu
gala
batti
gatti,

fnesD
$Ehesy

ANeD .



1.
2.
3.
4,
5.
6.
7.
8.
8.
0.
11,

14.
18,
16.
17,
18,

19.

20.

§et T (Contdo)

1C

- madu

laku

v
. panca

ft\:u}:l
katu
ma;l.i.l.i
kigu.m
matu
keddi
16ta
tapa

dadi

mana

kulu
3841
kattu
an
tadi
pala
tagge
-
kb'gu

Sl
Y
Bo1®

BneR0

1D

dut.i:l 8B
?ca}}i Bgy
b’é't.iu 13| B

| dhdma  H
bana WS
lakka ”5'5
gattu w3y
gﬁ}u 7?46&9
dalt =510
gil.u.lu ﬁr‘i"?\{‘,a
balll W
panfa oD
naku il
gﬁgu A B
ga%a &eg
¥411 YL
nai::l ~ 9
pa'.ta &3
gana <\t
n&du D

Fial



Appendix I (Contd,)

Set II

1.
2,
3,
4,
5.
6.
7.
8.
0.
10,
11,
12.
13,
14,

15. : N B

16,
17,
18.
19,
20,

24
pAna
tabbu
[
%a}i
padi
pusst
duku

tata

tada
333:1
tala
kadi
pa.i a
ka1l
kedu
tanl
1
pakka
mati
~

kuklku

nadi

)=

Jaw
wg
&3

5530

Suﬁ%
A8

5 .a
= ®

ng e
©

38



LT

Set 11 (Contd.,)

1, dana oS nogi  AeB

2. bala WO Yadi B

3. fati w30 gapi 7%

4, ~ i badi Wl gulkdu  7BE

5. . pa tena e " tona AS

6. dada AR tappu 35,

7. kali 8o matu  oId

8. dammu  BAY tugu I

9. - peta  Hess mekka B
10. genu Aot tala 3y
11. batu WD bali NS
12, | tuku I8 mala Set)
13. o Yazl 4el ball WG
14, ' | mad i B m-e'!.a. 2xg
15, kent & ¢ dale 3%
16, kuggu 5”2 gali e
17, dont  Beed 171 8
18, muttd — SWed nali 3]
19. '~ nadi AR g'é'Pu Her)
20, magga SR buddi Wi



APPENDI X ||

Audi ol ogi cal findings of the seven Sensori -

neural |loss patients



Key to audi ogram synbol s

Ri ght ear Left ear
A C
(Unmasked) 0 X
A C. vy
( Masked) o
B. C. r 3
(Unnasked)
B. C. r T

(Masked)



Narme: SMR Age; 68yrs. Sex; Male
Audi onet er used; Madsen 0B70

30 A

// N
2
b =4

' . Py “ ® h
¢ %\fj\ i

NEi
100 }E‘X/

250 500 1000 2000 4000 8000

Trderstt
s
|1
L

Frequency ( Hz)

R ght Left

PTA 55 48. 3
SRT 60 55

SDS 60% 70%

| npedence findings: Reflex absent bilaterally. Ar tight seal
I S not obtained.

D agnosis: Bilateral Sensori-neural |oss

Recommended: E kon hearing aid with single cord.



Name: RCS Age; 18 years Sex: Ml e

Audi onet er used; Maico MA 22

-0 | ¥
- 10
5 =N e
i0 el - gl R 5 jc
i A =
30 ' \ /
~ A e gy
R S g =
Ebéo T
5
<
G g
qe
I
noe

Ho

Di agnosi s: Right; Mderate sensori-neural hearing | oss.

250 500 1000 2000 4000 8000

Freguency ( &-‘fﬁ')

Ri ght Left
PTA 0 18 .
SRT 35 30
SDS 55% 60%

Tone decay positive at 1 KHz. and 2 KHz.in Right

| npedence findings: Reflex absent bilaterally

Reconmended Neur ol ogi cal Exam nati ons.

. ear ( STAT)



Mime: ST, . Ages 21 penrs

. - - Audiometer mmed: ¥A 20

fl\nl—vem_sfﬁ (dn)

p—reciuencg { u.e_—_.;tz)

Dingnosis: Bilaternl profoun’ Sensorieneursl 1loee

Sex: Pemale



Nane; CAM Age: 71 years Sex: Mle
Audi onet er used: Madsen 0B70

- 20
~10

10 -

L (
BN
®

_Tn.}»mlf-la(alg)
2 IT9TES

a0
100
18]
148

260 500 1000 2000 4000 8000

Frequency (Hevtz)

R ght Left
PTA 30 33.3
SRT 40 45
SDS 90% 90%

-ve tone decay at all frequencies in both ears.
D agnosis: Bilateral noderate Sensori-neural |oss

Recommended: Hearing aid trial.



Nane: SSP Age; 30 years Sex: Male

Audi omet er used: Maico MA 22

Erenisriy CA%)

S ST S

s " vty '
0 §eo  lpoo 2002 Ao Soeo
' f-‘w—eqm@nw { Hemrta)

Inpédence findings: Reflex thresholds present in Right ear

at 1 KHz. at 115 dBSPL and at 2 KHz. at
125 dBSPL

Reflex Absent in Left ear .

Diagnosis : Bilateral |ow frequency Sensori-neural |oss



Nane; SN Age: 38 years Sex: Ml e
Audi onet er used: Maico MA 22

~20
~ip
o .
10 2N
20 —qL : :
o _ “1. - AL
50 S - P
%\Ao F——HF A\
R R
X
% 6o \wh 1/
0 \
am \
<0 }h e
oo R |/
W
2o
K50 so0 leop 200 gqoc0 8000
Rrequened (lexta)
| npedence fi ndi BgS: 500 1K 2K 4K
R ght 90 95 110 A
( Pr obe)
Left 95 95 105 A
( Pr obe)

D agnosis: Bilateral high frequency Sensori-neural |03s(noise
I nduce).

Recommended: Ear Protectors.



Nane: ARN Age; 19years

Audi omet er used: Maico MA 22

3B QY
X

$ o ﬁk d-
EiE\ $o

250 500 1000 2000 4000 8000

Frequency ( tert2)
R ght Left
PTA 60. 6 71.6
SRT 70.0 80.0
SDS 55% 60%

Di agnosis: Bilateral Severe Sensori-neural |oss
Uses D-1 hearing aid

Sex: Mal e



APPENDI X I1I

Calibration - Procedures



| ntensit [ibration

| nstrunents: Audioneter: Mudsen O

Ear phone

type . TDH 39
CQushi on

type o Mx41/ AR
Artificial

ear type : 4152
Condenser

mc. type; 4144
B & K AF

anal yser

type : 2107

Frequency Input level Ref. in dBSPL Expected btained
out put out put
in dBSPL in dBSPL

250 60 dBHL 24.5 84. 50 83. 00
500 " 11.0 71. 00 71.00
1K " 6.5 66. 5 66. 00
2K " 8.5 68. 5 69. 00
4K " 9.0 69. 0 67. 00
3K " 8.0 68. 0 74.50
X M 9.5 69.5 73. 00

Internal calibration was done to get the approxinate
values. Linearity of the dial was checked at 1KHz.
and was found to be in agreenent with the standards.
Frequency response characteristics of the right Ear

phone was flat and this ear phone was used in the study.



Aundiometer

Artificial Ear

AF Analyger

Bl ock diagramof instrunents used for intensity

calibration




Frequency Cali bration

I nstrunments: Frequency Counter Type 203 Radard
Internal Calibration was done to approxi mate val ues and

found to be inwithinthe limts of 3%variation.

Fr equency Intensity in Calibrated fre-
in Hertz dBHt ctuency val ues. (Hz.)

125 60 126

250 ) 257

500 " 498

1K ) 1003

2K " 2001

3K ) 3003

4K ) 4006

6K ) 6010

8K ) 8021

10K ) 9872

Frequency response of right ear phone was fl at.
Linearity of the dial was checked and was found

to be in order.



Aud lometes Frequeney Counter

Bl ock di agramof i nstrunents usedf or frequency cal i bration



Speech Qutput Calibration

Speech output calibration was done using Artificial
Ear type; 4152; AF anal yser type B & K 2107 and
TDH 39 Ear phones

At 60 dBSPL attenuator |evel, |live voice calibration
was carried out to obtain an output of 79.5 or

80 dBSPL (1SS0 1964). The VWU neter was used for
nonitoring a steady | evel of phonation. Both

R ght and Left ear phones were in calibration.



Microphone

Andiometer

Artificial Ear

AF Analyzer

Bl ock diagramof jnstruments used for calibration
of speech out put




APPENDI X 1V
Noi se levels in the testing room

| SO (1964) Standards.
SPL neter type; B & K 2209 with ¥4 condensor m crophone 4165

Cct ave Bands Maxi mum Noi se |evel s
noi se al | onabl e in the room
in dBSPL dBSPL
75- 150 31 14
150- 300 25 18
300- 600 26 10
600- 1200 30 12
1200- 2400 38 10
2400- 4800 51 11
4800- 9600 51 11

'C Scale - 32






