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1
CHAPTER-I
| NTRODUCTI ON

Functional hearing loss refers to any hearing |oss
whi ch has no organic basis, either in whole or in part.
There are many reasons why a functional hearing |oss
wi |l occur, but two general explanations are frequently
advanced. The first is that the person is either
consciously or subconsciously attenpting to shut off all
or a portion of his hearing environnment because what he
hears inposes a serious neasure of threat to his psychol ogi cal
stability, The second deals with the fact that the patient
gai ns sonething directly, such as a child who gains attention

or an accident victimwho gains financial reward.

Throughout the literature there is a wde variety of
techni ques and nethods for the differential diagnosis and

measur enents of functional hearing |oss.

Patients with functional hearing |oss enploy a figurative
yard stick and fail to respond to any sound which fainter
than his self-inposed threshold. The key to the problem
of discovering psychogenic loss seens to lie in destroying,
or at |east disturbing the patients unconscious yardstock,
so that he has no reliable nmeans of determ ning the |oudness
of the stimulus. Follow ng these principle a test was

devel oped by Doerfler and Stewart (1946).



The D.S.test in used to detect binaural pseudohypacusis.
The test conpares responses to speech versus noi se. Mst
normal s are not affected when the noise level is 10-15 dB
greater than the speech level. But the non-organic patient
tends to stop respondi ng even when the noise is |less intense
t han speech (Doerfler and Stewart, 1946; quoted by Newby
1962; p.171; Hopkinson, 1973 and 1978).

Pseudohypacusi s or functional hearing loss is not
common in our country as industrial hearing conservation
programmes are yet to be initiated. However, the introduction
of pension schene for the hearing handi capped by the Governnent
of Karnataka, has increased the nunber of pseudohypacusis
cases. In order to get pension fromthe Governnent sone
peopl e have attenpted to feign hearing loss. D.S. test is
one of the audiol ogical tests used to detect pseudohypacusis.
To administer this test,it is essential to have normative data
(for D.S. test). The present study deals with the establi shnent

of norns for D.S. test.
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CHAPTER- I |
REVI EW OF LI TERATURE

Definitions and Term nol ogy:

Many terms have been used to refer to functional hearing-
| oss, psychogenic, non-organic hearing | oss, psychic deafness,
audi tory mal i ngering, pseudohypacusis_—_etc. Many authors have
poi nted out the anbiguities created by these |arge nunber of
terms (Ventry and Chai klin, 1962; WIIlianmson 1974; Martin, 1978).
Martin supported the use of term "pseudohypacusis” given by
Carhart (1971), and "non-organic hearing |oss" because of their

specific reference to hearing |oss.

Ventry and Chai klin (1962) proposed the term "Functiona
hearing loss" - is nost appropriate termto denote audionetric
di scripancies that do not have an apparent organic eti ol ogy.
When correctly used as a diagnosis, it neans that the patients
heari ng problem has been investigated as thoroughly as possible
with the best available instruments and nethods and that no

organic factor was found to account for his synptom

Mal i ngering is not a synonymof "functional". According to
Jerger (1963) "malingering in a specific termreferring to
conci ous exaggeration of fabrication of synptons for primary or
secondary gain. "Malingering" in therefore, better used as a

synptom rat her than di agnosi s.



The literature reveals that little recognition was given
to the problem of function hearing |oss before world war-11.
The limted attention may have been related to failure to recog-
nize the problem the paucity of standerdized tests, inadequate
equi pment, or the possibility of a |lower incidence of functiona
| oss than exists today. In 1956, the incidence of functional
hearing in the Veterans Adm nistration Hospital popul ation was

estimated as 11%to 45% (Jerger, 1963).

Doerfler (1951) reported that the incidence of functional
hearing loss in children varied fromO to 7% Functional hear-
ing loss in children appears nore often in fermales than in males

(Jerger, 1963).
| dentification:

Frequently the source of referral will suggest the possi-
bility of pseudohypacusis—Martin, 1978) and also the information

obtai ned during case history.

One net hod used in diagnosis which has been highly criticized
in the subjective evaluation of behavioral cues. It in obvious
that the subjective evaluation of anything, nmuch |ess of behavior
has its limtations. First, the diagnostic significance of any
facet of patient behavior reported in various studies has not been
val i dated. Secondly sone of the behavior cues clinicians

associate with functional loss are also associated with organic



| oss. Thirdly, many reported behavioral variations can be
traced to differences between the clinician and the client.
Behavi or observation can be useful as pointing in the
direction of a diagnosis, but not as the sole diagnostic

clue (WIIliamson).

Pure tone audionetry serves as a point of departure for
further audiological study. One of the first indications of
possi bl e presence of functional loss is an inconsistent
t hreshol d response and general difficulty in obtaining a
reliable response to pure tone stimuli. Harris (1958) suggested
first plotting an audiogramutilizing only ascending threshold
expl anation and then recording a second audi ogram using the
descendi ng approach. |If there is a marked discrepancy between
t he t wo audi ograns, one has reasons to suspect a functional | oss.
O her subtle indications which should alert the tester are
(I') a sensori-neural inpairnent with a saucer-shaped audi ogram
which may follow an equal |oudness contour for either bone
conduction or air conduction stinmuli. Wen nmasking has not been
used with a marked difference in professional thresholds noted
between the two ears, and (2) professed thresholds greater than
| ogically predictable through observation of the clients response

to oral conmmunication

A functional hearing |oss can be suspected by conparing

the pure tone average to the SRT. It seens that at the sane



hearing |l evel, the |oudness of a speech stinulus is substan-
tially greater than that of a pure tone. Consequently, the
person with a functional |oss, who apparently bases his response
on a loudness criterion, will repeat spondee words at |levels
substantially lower (better) than he voluntarily responded to
tonal stimuli (Mafkin and Olsen, 1971). A patient with

functional hearing | oss may repeat 1/2 a spondee during SRT
measurenments, there is no valid |logic, why he should not

repeat other half.

Special tests:

Stenger Test:

This test is used to identify unilateral functional hearing
| oss. The Stenger principle states that, when two tones of sane
frequency are introduced simnultaneously into both ears, only the

| ouder tone wll be perceived (Martin, 1978).

In this the stinmulus is presented binaurally, slightly above
threshold (SL of 5 or 10 dB) in the better ear and at varying
| evel s bel ow the threshold obtained for the poorer ear. Two of
the nost common responses observed when the Stenger test is
positive are (1) that the patient nmay cease responding to tones
in both ears or (2) that he may continue to respond even though

the stinmulus in the better ear has been withdrawn. The test is



consi dered positive if either form of behavior occurs signi-
ficantly below (15 dB or nore) the admtted threshold for the

poorer ear (Ventry and Chai klin).

This test can be done using pure tone or speech as

stimul us.
Del ayed Auditory Feedback Test ( DAF):

Oiginally, the concept of DAF was laid by Lee and Bl ake
(1950, 1951). They observed changes in vocal rate and intensity
as a result of the subjects hearing his own voi ce delayed in

time.

The feedback is provided at a level lower than the admtted
t hreshol d and changes in test tasks are noted down. A change in
a given task is expected when a person hears the del ayed feedback.
Generally speech and tapping tasks are enployed. The test can be
used wth both unilateral and bilateral cases (Newby, 1972;

Hopki nson, 1973; Martin, 1978).

The delay is produced by nodifying a tape recorder, to
produce different anmounts of delay (Newby, 1972). A delay of
0.1 to 0.2 seconds has been found to have maxi mum effects

(Ruhm and Cooper, 19 ; Newby 1972).



Story Test:

Story tests are used mainly to verify a nonaural hearing
| oss. A two channel speech audionmeter is necessary with the
facility for switching fromone ear to the other and to a

bi nauaral position (Hopkinson).

Parts of the story are delivered to the better ear, parts
to the poorer ear, and parts to both ears, if the |level has
been chosen effectively at the outset, and if the patient repeats
parts of the story delivered to the poorer ear, then the hearing
can be said to be at least at the level. The story should be
designed so that it is wholly integrated and nakes sense, in the
event that the patient has an organic nonoaural |oss and hears

only those parts delivered to the better ear or both ears.

Lonbard Test:

The Lonmbard test has been used to identify either unilateral
or bilateral functional hearing |loss. The basis of the test in
the Lonmbard reflex which is relatively automatic increase in a
speaker's vocal intensity in the presence of intense noise

(Ventry and Chai klin).

The patient is asked to read sonme material while a nmasking

noise is fed in to the earphones, he is wearing. As the noise



| evel is increased or decreased, the changes in the voice
intensity are noted. The test is positive, if increase in

voice intensity is noticed, when the masking noise is increased.
| f the noise |evel which brings changes in intensity of voice,

is less than the admtted hearing |levels, functional conponent
can be suspected. The test is negative, if no changes in voice

| evel are seen regardl ess of the noise |evel.

Lip Reading Test:

Fal coner (1966) developed a lip reading test for functiona

hearing | oss cases.

The lip reading test contains auditory as well as visua
stimuli. It consists of nonosyll abi c honophenous words, which
are inpossible to perceive by |ip reading alone.'" But the patient
is unaware of this, and continues to respond in his usual way to
sound and stimuli. As can be expected, the correct responses
woul d be the result of audition and in adverently, the patient

reveal s sone degree of functional hearing | oss.

A lip reading test in Kannada | anguage was devel oped by

Subba Rao (1981), and in H ndi by Sadhia (1982).

Bekesy Audi onetry:

The use of Bekesy Audioneter has increased dramatically

since Jerger and Herer's report (1961). They have reported
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a type V Bekesy audiogram which ischaracterized by continuous
tones being traced at lower (better) hearing |evels than

interrupted tones for nost of the frequency range.

Hattler (1970) reports that 'Lengthened off tine' (LOT)
is an efficient screening nethod for nonorganicity. The LOT
test has the effect of increasing the tracing |evel of interrupted
tones for the nonorganic patients. 95%success in identifying

functional |oss has been reported.

Hood, Canpbell and Hutton (1964) have reported that BADGE
(Bekesy Ascendi ng Descendi ng Gap Eval uation) is obviously
confusing to the patient and therefore, is nore useful in the
di agnosi s of exaggerated hearing threshold (functional hearing

| 0sSs).
G her- Tests

Al ternate Binaural Loudness Bal ance (ABLB) Test (Autonatic)
can be used to identify unilateral functional hearing |oss
(Wasanmurthy, 1972). The rationale of the test is based on the
presunption that all unilateral sensori-neural |oss cases exhibit
conplete recruitment (within the limts of + 20 dB) at high
intensity levels irrespective of tone decay on ABLB (autonatic)
test. At the point of balance, if the hearing |evel of the tone

presented to suspected ear in lower by 20 dB or nore functional
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hearing loss is indicated. However, if no significant difference
is seen, i.e. recruitnent is present, functional hearing |oss

cannot be rul ed out.

Two net hods have been devel oped by (Wasanmurthy, 1971) using
the principle of binaural sunmmation, to disclose unilateral
functional hearing | oss. One nethod uses the principle (Hrsh,
1952) that the difference between binaural threshold and nonoaura
threshold at 35 dB SL in 6 dB. The subject is presented a tone
both nmonoaurally and binaurally at 35 dB SL and is asked to match
the two. Another describes 4 expected responses: (a) binaura
stinul us weaker than nonoaural tone (b) no response (c) binaural
tone in | ouder than nonoaural tone and (d) both are simlar. First
three responses are characteristics of unilateral functional | oss.
Increase in |oudness is expected only when the suspected ear has
normal hearing and sanme threshold as the better ear. The fourth
type of response is based on subjective judgenents and is a
[imtation.

The second nethod is based on another principle (Hrsh, 1952),
that the binaural threshold is better than nonoural threshold by
3 dB at threshold level. |If the patient responds to binaural stinulu
the test is positive. However, negative results do not rule out
organic | oss. Both nmethods require equal thresholds bilaterally

and hence have a limtation.
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(bj ective Test:
Acoustic | npedance neasurenents:

Concer ni ng pseudohypacusis the greatest val ue of acoustic
i npedance neasurenent in through determ nation of the mddle
ear nuscle reflex threshold. Obtaining a low SL reflex m ght
suggest the presence of recruitnment. But when the SL is very
low (5 dB or I ess), an explanation of |oudness recruitnment is
al so not accepted and what should be considered is the nonorgani -

city (Lanb and Peterson, 1967; Fel dman, 1963).

Jerger et al (1974) describe a procedure based on the work
of N eneyer and Sesterhenn (1972) in which the mddle ear reflex
thresholds for pure tones are conpared to those for w deband
noi se and | ow and high frequency filtered wi de-band noise. In
this manner the approximte hearing |oss can be determ ned, as
well as the general audionetric pattern. Jerger (1975)calls
this procedure SPAR (Sensitivity Prediction fromthe Acoustic
Refl ex). Alberti (1970) warns that, in cases where conductive

pat hol ogy exists caution should be exercised.

Evoked Response Audionetry:

Al berti (1970) called the cortical audioneter the nost
inmportant instrunent in the detection of pseudohypacusis. He

finds that results obtained fromthis technique and fromvoluntary
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pure tone testing agree within 10 dB, and recommends that ERA
be used not only with uncooperative patients but also for patients

who cannot speak English.

BSER has the advantage of the easy application of surface
el ectrodes plus the fact that the response is stable and

repeat abl e (Schul man Gal ambos and Gal ambos, 1975).
El ectrocochl eography:

Procedure involves the recording of VIII cranial nerve
action potentials. In this determnation of hearing may be made

wi t hout the conscious cooperation of the patient.
Gal vani ¢ Skin Response (GSR):

The primary advantage of thin test is that, the threshold
expl oration of pseudohypacusis patients, can be made with a high
degree of validity and reliability, provided careful methodol 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 very difficult to maintain conditioning
for longtesting schedul es (Newby, 1972; Martin, 1978; Hopkinson,
1973) .

Doerfler-Stewart Test:
Hi story and Introduction:

Ordinarily malingering tests do not prove useful in

identifying the patient with psychogenic hearing |oss, for the
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evi dent reason that he reacts as though his hearing |oss were
real. He usually cannot be tripped up by trickery and it has
been found that consistency of response on successive audi o-
metric tests or speech reception tests is not always indicative

of an organic hearing | oss.

The relative consistency of response so often characteristics
of the patients with either functional overlay or solely
functional hearing |oss nmay be explained easily. The patient
enpl oys a figurative yardstick against which all sounds are
gauged consciously, in the case of the malingerer, and uncon-
sciously, in the case of the person with psychogenic |oss, the
patient constantly applies this yardstick and fails to respond
to any sound which is fainter than his self-inposed threshold.
As long as he is in a relatively uniform sound environnment his
yardstick will remain stable. For this reason consistent
responses are often obtained in a test situation even though
the loss is not an organic one. Tests which take place in a
stabl e sound environnent give the patient an opportunity to
gauge the proferred stinulus against his unconscious yardstick.
Therefore such tests prove relatively useless in isolating

psychogeni cal |y deaf patients.

The key to the problem of discovering psychogenic |oss

seens to lie in destroying, or at |least disturbing the patients
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unconsci ous yardstock, so that he has no reliable nmeans of
determ ning the |oudness of the stimulus, and therefore cannot
gi ve response on a consistent basis. Following this line of
reasoni ng various attenpts were nade at Deshon General Hospital
to find a technique where by the conscious yardstick of the

mal i ngerer and the unconsci ous yardstick of the psychogenic
case could be sufficiently disturbed so that appropriate tests
woul d di scri m nate between psychogenic and organic hearing |oss
One procedure energed as being good enough so that it was
incorporated in a forrmal test for psychol ogical hearing | oss.

Thi s procedure was devel oped by Doerfler and Stewart (1946).

The Doerfler-Stewart test was devel oped during Wrld
War |1 to detect binaural pseudohypacusis. The test conpares
responses to speech versus noise. The D.S test (Doerfler and
Stewart, 1940, Doerfler and Epstein, 1956) has apparently
gai ned wi de acceptance as an efficient screening test for
functional hearing |oss (Davis and Gol dstein, 1960; Heller, 1955;
Newby, 1958; Watson and Tol an, 1949). Menzel (1960) was the
only one to have published data on the D.S. tests efficiency.
Menzel's data indicate that the D.S. test was positive in 58%
of his subjects with functional conponent. He concludes that
the testis™ = . a sensitive detector of nonorganicity".
Menzel's data nmust be interpreted cautiously for a nunber of

reasons. First, his study was not designed specifically to



16

evaluate the efficiency of the D.S. test. Second, he did not
specify howthe D.S. test was perforned. Third, there was no
statenment on what bases the test was judged positive. Finally,

t he nunber of false-positive identifications was not given.

The Doerfler-Stewart test was first standardi zed on 100
subjects with organic and nonorganic hearing problenms (Mith,
1952). 1In 1956 Epstein and Hopki nson reported a set of norns
t hat had been established in a study of patients with both
organi ¢ and nonorgani ¢ hearing problems. Doerfler and Epstein
(1950) reported this test and procedure and norns in a nonograph

prepared for the Veteran's Adm nistration.

Procedure:

(Doerfler and Epstein, 1950). To do this test the speech
audi onret er nust have the sane binaural out put for speech and
noi se with independent control over attenuation for each of the
signals. Both the speech and noi se signals should be calibrated
separately in terns of 0 dB hearing level. The SRT for spondaic
words is used as the reference level for speech. A sawtooth
noi se was recommended originally (Doerfler and Stewart, 1946)
because the spectrumw th base frequency of approximtely 125th
was believed to be psychologically nore noisy than a whitenoise

at the ganme sensation level. A conplex noise was substituted
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by Ventry and Chal kin (1965). "Speech noi se" has been as
effective as swatooth noise. Although there is not a great
deal of formal evidence, it appears that the real strength

of the Doerfler-Stewart test does not depend specifically on
“"the kind of noise, as long as it has strong energy conponents

bet ween 125 and 500 Hz.

| nstructi ons:

The patient is instructed. "I amagoing to say words to
you, words |like airplane, cowboy, baseball, out-side etc. M
voice wll be very faint when you first here me. Just say,

the words after nme, as soon as you began to hear theni.

It is inmportant aot to nention the noise signal. Earphones
are placed on the patient and the clinician begans the test
i medi ately. The self assurance with which he adm nisters the
test is of significant value in uncovering a pseudohypacusis
problem Each step of the test should be continuous with the
next. The equi pnent should be set for binaural input of both
speech and noi se signals. The audiol ogist presents the spondees
by live voice, nonitoring the volunme unit (VU neter to 0, with

equal enphasis on each syl |l abl e.

Speech Reception Threshold one (SRT; and SRT; + 5), SRT; is
acconpl i shed using an ascendi ng techni que. The test begins at
O dB hearing level (H.) and the intensity is increased in 5 dB

steps for each presentation of three spondees. |If there has been



no response after two or three increnents, a few of the words
shoul d be repeated, using a tone of voice that suggest the

pati ent m ght have heard faintly but did not respond. |If there
is no response, the intensity may be increased in successive

5 dB steps until the patient responds correctly to two out of
three spondees. The intensity is then increased another 5 dB.
If the patient repeats three out of three words correctly, the
previous level is recorded as his speech threshold one (SRT ),

and the latter increnent is recorded as SRT; + 5.
Noi se Interference Level (N L):

NIL is established by raising the noise level fromo dB HL,
asthecliniciancontinuestopresent spondees at the SRT; +5 dB

| evel. The noise is brought up in 10 dB steps until a |evel
20 dB below the SRT; + 5 is reached. Then the increnments nay be
in steps of 5 dB/spondee until the patient no |onger repeats
spondees. The point at which he does not repeats spondees. The
poi nt at which he does not repeat any of four spondees is the
NIL. If the patient reports the presence of the noise, it is
i nportant that the clinician say nothing about it, except
perhaps to nod so the patient can see that he knows the noise
is present. Qherwi se the patient nmay becone very distracted,
thinking that the equipnent is defective. The patient should
not be told that the noise is part of the test. The level at
whi ch the noise was first nentioned should be recorded separately

for future reference.



19

Wien the NIL is obtained the intensity |level of the speech
signal should not be changed. The clinician continues to
increase the noise in 5 dB steps giving one spondee at each
level until the noise is 15 to 20 dB above NI L. Under the cover
of this noise level, the intensity of speech should be | owered
in 5 dB steps, presenting one spondee at each decrease. If no
wor ds have been repeated by the tinme the reading is 15 dB bel ow
SRT; the speech setting need not be reduced further. Rather
t he noise |level can be reduced. The decrease should be in 10 dB
steps/ spondee until the previously obtained NIL is reached. The
noi se level then can be reduced in 5 dB steps/spondee until

0O dB HL or | ess.

Sonetinmes the pseudohypacusis listener will becone confused
and w Il begin repeating these fainter spondee during the decrease
in the noise. This nowrepresents the SRT; and new NIL should be
obtai ned. A record should be kept of the "bonus response"”. The
results can be kept separately or, if one is able to continue to
mani pul ate the speech and noi se whil e responses continue, then
the final set of results may not be positive but may represent

the organic |evel of speech.

Speech Reception Threshold Two ( SRT,):

A second SRT is obtained if no spondees were repeated when

the levels of speech and noise signals were reduced. The |evel
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is raised 5 dB/three spondaic word until the patient repeats
two out of three words.

Noi se Detection Threshold (NDT):

NDT is determned following sinple instruction to the
patient. The intensity of speech should be only as high as
necessary (10 dB above the lower SRT). The clinician should
allowthe patient to see his face. An exanple of the instruc-
tionis as follows; "I amgoing to put a noise in your ears
again. Please raise your hand as soon as you hear the noi se,
even if it is very faint. Put your hand down when the noise

goes away.

The noi se shoul d be rechecked for calibration in this
part of the test. Wiile the noise is increased from-10 dB HL
in 5 dB steps, the clinician should continue to | ook at the
patient. The noise should be interrupted before each increase.
After obtaining an ascendi ng, descending and ascending threshol d

for the noise, the reading is recorded as NDT.

Al the levels obtained are recorded on the form as shown

bel ow
Test Dat a | nter-test Resul ts
conparison
A D SRT, =SRT,, ) _
SRTy, SET2, [_ :1 5 "

NDT |
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Test Dat a Inter-test conparison Resul ts
B C SRT,, =N
SRT;+5 N L TR —
.;JfFL+?—{"L
|
E:::ZZII:J
i

e

| nterpretations:

The nornms as they were first reported (Epstein and Hopki nson

1956? Doerfler and Epstein, 1956) are as foll ows:

SRT; - SR, - -4 to +5 dB
SRT; - NOT -7 to +15 dB
SRT - NDT -7 to +15 dB
SRT;+5 - NL -18 to +3dB
NDT - NL -31 to -2dB

Using the original set of nornms in a study of the efficiency
of the Doerfler-Stewart test, Ventry and Chai klin (1965) considered
t he absence of positive (suspicious) difference scores as a

negative result; one positive difference score equivocal, and two
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or nore were considered a positive result. |[If the one positve
result on the D.S. test is the NDT-NIL, the clinician may very

wel | have a very inportant result.

An interrelationship exists anong the five neasures either
becane they have neasured the same signals, in the sane or
rel ated context, or they have neasured different signals in a
threshold context. The first and second speech reception
t hreshol ds should relate closely. SRT; and SRT, have a cl ose
association wth the dection of noise. Noise interference and
speech reception above threshold are relevant to one another.

Noi se detection and noise interference should correl ate.

Menzel (1960) described the efficiency of the D.S. test as
a detector of nonorganic hearing loss when it is used early in
the battery of tests. He conducted fromhis work that it was
a common occurance for the first speech reception score in the
D.S. test to be inflated, but not the nonaural SRT that followed
the D.S. test. He concluded that the test served as "an inportant

notivational device in discouraging the would be malinger”.

Hattler (1971) in an experinent studying the efficiency of
the Stenger, D.S, and LOT Bekesy test concluded that LOT Bekesy
test could be enployed with 79%of the toal 725 patients, the

Stenger with 57%and the D.S. test with only 38%of the patients.



23

Ventry and Chaiklin (1965) questioned the validity of
D.S. test. They concluded that norns were too general, the
scoring procedure did not adequately differentiate between
reliable and unreliable response and the results nust be
interpreted with considerable caution. This was supported by

Marvin (1970).

Doerfler and Epstein recommended that the D.S. test be
given as an initial screening test for functional hearing |oss
in all cases involving conpensation. |If the results of the
test are positive, the examner is then alerted to the possi-
bility that the patient does have a functional hearing |oss
and shoul d enpl oy other special tests, such as GSR, to verify

the patients threshol ds.

Ventry and Chai klin (1965) strongly recommended that even
as a screening device, it is too difficult and conplex to
adm ni ster. Following these findings Pangching (1970) reported
a nodification of D.S.test. The nodification is a sinple
nmonoaur al procedure, called tone in noise (TIN test. The TIN
test examnes the individual's ability to respond to pure tones
in the presence of masking noise. A single sensation level is
used and only the difference between thresholds in quite and
noi se are considered. The TIN test has been reported to be 100%
successful in identifying functional hearing |oss. The TIN test
is said to be advantageous over a nonoaural approach by Martin

and Hawkins (1963).
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CHAPTER- | | |
METHEDOLOGY

The study was ained at establishing norns for D. s.test.
The study was carried out in tw parts A and B

Part - A

Subi ects: 10 adult nornmal hearing ( 20 dB HL ANSI 1969)
subjects within the age range of 20 to 30 years were sel ected
randomy. The criterion for the selection of subjects was

fluency in English | anguage.

Material: English SRT list devel oped by Swarnal atha (1972)

for Indian popul ati on was used (Appendi x-11).

Part-B

Subi ects: 10 adult normal hearing ( 20 dB HL ANSI 1969)
subjects wthin the age range of 20 to 30 years were sel ected
randomy. The criterion for the selection of subjects was

fluency i n Kannada | anguage.

Materi al : Kannada SRT |ist devel oped by Mthili was used
(Appendi x-11).

I n both the experinents (Part A& B) .
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Speech Noi se was used instead of Saw tooth noi se (Doerfler

and Stewart, 1946) or 'conplex noise (Ventry and Chai klin 1965)

Speech Noi se: Speech Noise in filtered white noi se above

1000 Hz at the rate of about 12 dB per octave. Speech Noi se

provi des energy in the | ow frequency spectrumthan white
noi se.

Apparatus: Beltone 200-C (fig.3.1) calibrated to ANSI
speci fications was used. The calibration procedure that was

used I's gi ven in Appendi x. | .

Testing Environment: A two room situation was utilized for

testing. The testing roomwas sound treated and the noi se

| evel s were within the permssible [imts.

Procedure: Al the subjects of Part A and Part B were

screened at 20 dB HL for Nornal Hearing (ANSI 1969).

The procedure foll owed was same as that described by
Doerfler and Epstein (1956), except that this test was
adm ni stered nonoaural |y.

| nstructi ons:

The patient was instructed as fol |l ows:

" | amgoing to say some words like = = Repeat the words

as soon as you begin to hear thent.
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The subjects were not infornmed about the noise signal.

The equi prent was set for nonoaural input of both
speech and noi se signals. The spondees were presented

by live voice, nmonitoring the VU neter to O.
Speech reception threshold one(SRT; and SRT;+5):

The test was started at 0 dB HL and the intensity was
increased in 5 dB stops for each presentation of three
spondees. The Ievellggtwgfch the subject repeated 2 of 3
spondee was considered as SET; and SRT;, +5, is the |evel at

whi ch the subjects repeated 3 out of 3 spondees correctly.
Noi se Interference Level (NL):

Spondee words were presented at (SRT;+5) dB |evel and
noi se was introduced gradually in 5 dB steps starting from
-10 dB HL. For every 5 dB increase in noise one spondee
was presented. The level at which the subject failed to
repeat the word was considered as NIL. The noise |evel was
increased upto NI L+20. Under the cover of this noise, speech
| evel was decreased in 5 dB steps/spondee upto 0 dB HL. Then
noi se was decreased in 5 dB steps/spondee until 0 dB HL had

reached.
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Speech Reception Threshold Two (SRT)):

The intensity |level was increased in 5 dB steps,
3 spondees were presented per 5 dB increase, until the

subj ect repeated two out of three words.

Noi se Detection Threshold (NDT):

The subj ect was instructed through earphones, to
I ndicate by raising his finger, as soon as he heard the

noi se.

The noi se | evel was increased from-10 dB H. in 5 dB
steps. The ascendi ng, descending and ascendi ng, threshol ds
were obtained for the noise. The reading was recorded as

NDT.



RESLLTS AND D SAOUSS ON\S
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HAPTER | V
RESULTS AND DI SCUSSI ONS
The data obtained were converted to dB SPL val ues and
were subjected to statistical analysis. The nean val ues of
all the neasures were cal cul ated separately.
Tabl e 1 shows speech reception threshold, noise detection
t hreshol d, and noise interference |level, for 10 subjects

(for English list). Table 2 shows the sane for Kannada |i st.

In the second step, the values SRT; - SRT,, SRT, - NDT,
SRT, - NDT, (SRTi#5) - NDT , NL - NDT, were calculated for
each subject. The highest and the | owest val ues obtained were
noted down. These values are shown in tables 3 (for English

list) and 4 (for Kannada |i st).
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Tabl e-1: Showi ng speech reception threshold, noise detection
threshold and noise interference level for 10

subjects (for English list)

EL' SR, SR, SRT1+5 NDT NI L
Y 30 30 35 45
2. 35 35 40 35 50
3. 35 35 40 35 50
4. 40 35 45 35 60
5. 35 30 40 36 55
6. 20 25 30 25 40
7. 30 30 35 30 50
8. 40 35 45 40 50
9. 30 40 35 30 50
10. 30 25 35 30 60
Total 320 320 375 325 520

Mean 32 32 37.5 32.5 52.0
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Tabl e-2: Show ng speech reception threshold, noise detection

threshold and noise interference level for 10

subj ects (for Kannada | i st).

SI.No. SRy SRT, SRT.;+ 5 NDT N L
30 35 35 35 50

2. 30 35 35 35 50
3. 25 30 30 35 40
4. 30 30 35 30 50
5. 25 25 30 30 45
6. 30 30 40 30 50
7. 30 30 35 35 50
8 30 30 35 30 50
9 30 25 35 30 50
10 40 40 45 35 55
Total 300 310 355 320 490

Mean 30.0 31.0 35.5 32.0 49.0
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Tabl e-3: The difference anong SRT, NDT and NIL (English |ist)

SI. No. SRT;- SRT, SRT,-NDT  SRT,-NDT  (SRT;-5)-NIL N L-NDOT

1. -5 -10 -5 -15 10

2. 0 0 0 -10

3. 0 0 0 -10 15
4. 5 5 0 -15 15 o5
5. 5 5 0 -15 25
6. -5 -5 0 -10 15
7. 9 0 0) -15 20
8. 5 0 -5 -15 20
9. -10 0 -10 -15 20
10. 5 0 -5 -25 30

Range -5to +5 -10to +5 -5to +10 -25to0-10 +10 to +30
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Tabl e-4: The differences anong SRT, NDT and NI L (Kannada |i st)

g SRT-SRT,  SRT:-NDT  SRT,-NDT  SRTi+5-NIL N L-NDT
No.

1. -5 -5 0 -15 +15
2. -5 -5 0 -15 15
3. -5 -10 -5 10 5
4. 0 0 0 -15 20
5. 0 -5 -5 -15 15

6. 0 0 0 -10 20
7. 5 0 -5 -15 20
8. 0 -5 -5 -15 15
9. 0 0 0 -15 20
10. 0 +5 +5 -10 29
Range -5to+45 -10to +5 -51t0 +5 -15to -10 45 tp 420
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FromTable 1 and 2 it is clear that an interrelationship
exi sts anong the five neasures because the sane signals were

measured in the sane or related context.

The first and the second SET (SRT; and SRT;) relate
closely. Their mean values are alnost the same SRT; and
SRT, have a close association with the detection of noise

(NDT) .

Doerfler and Stewart have stated that the persons with
normal hearing or organic |losses are able to hear and repeat
speech correctly until the simultaneously presented noise
exceed the speech level by 10-25 sensation units. In this
study also the level varied from10 to 25 sensation units.
So, noise interference |evel and speech reception (SRT;+ 5)

are relevant to one anot her.

The rel ationshi ps between these nmeasurenments are used
as the basis for identifying the cases of psychol ogi cal
deaf ness or functional overlay. Specifically, one or nore
of the follow ng conditions raise the suspicion that the

patient exhibits non-organic |oss (Doerfler and Stewart).

1) \hen speech reception is inhibited by a noise inter-

ference level less intense than the speech presentation |evel.
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2) \hen the noise perception threshold is poorer than

the speech reception threshol d.

3) When there is a sharp discrepancy between the two
speech threshol ds.

The nornmative scores obtained in this study are given bel ow

Engl i sh Kannada
SRT; - SRT, -5to +5 dB -5to +5 dB
SRT; - NDT +10 to +5 dB -10 to +5 dB
SRT, - NDT -5to +10 dB -5to +5 dB
SRT; +5 - NIL -25to -10 dB -15to -10 dB

NL - NOT -10 to + 30 dB +5 to +20 dB
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Based on Doerfl er

pseudohypacusis a study was conducted for

norns for
SRT |ists.

for

monoaur al

Ten nor nal

GHAPTER - V
SUMVARY AND CONCLUSI ONS

each condi tion.

and St ewart

(1946)
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test for
est abl i shing
DS test using English and Kannada

hearing subjects were tested

The normative scores obtained in this study are

as foll ows: -
Engl i sh Kannada The data r e-
parted by
Doer fl er
Epstein

SRT; - SRT2 -5to +5 dB -5 to +5 dB -4 to +5 dB

SRT; - NOr -10to +5 dB -10to + 5 dB | -7 to +15 dB

SRT, - NOT -5to+ 10 dB/ -5 to +5 dB -7 to +15 dB

SRT +5 - N L -25to -10dB/-15to0 -10 dB | -18 to +3 dB

N L;- NDT +10 to +30 dB/+5 to +20 dB -31to -2 dB
(NDT - N L)

GONCLUSI ONS

These norns can be used to differenti ate pseudohypacusi s

cases fromorgani c hearing |oss cases.
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RECOMVENDATI ONS:

1. More nunber of nornmals and organic hearing |oss patients

may be tested to validate this study.

2. The norns nmay be used on pseudohypacusi s patients.
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APPEND X-1

CALI BRATI ON:

The follow ng procedure was adopted for the calibration

of the audioneter (Beltone 200-C) for puretones, speech and
noi se.

For intensity calibration purposes, the test earphone
TDH- 49 of the audionmeter was coupled to an artificial ear
(B& 4153) and SLM (B&K 2203) with its associ ated Cctave band
filterset. The attenuator was set at 60 dB HTL. The out put
of the SLM was checked from 250 to 8000Hz. All the readings

were within the normal limts.
SPEECH NO SE CALI BRATI ON:

Wth the sane set up the output of speech noise at 80 dB
60 dB HL was noted. The output at 60 dB HL was equal to

80 dB HL it was equal to 100 dB SPL.
SPEECH AUDI OVETER CALI BRATI ON:

The set up of the instrunment was sane as for pure tones.
The vowel 'a' was uttered to the m crophone, such that the
VU neter peaked at '0' |evel. The output SPL was neasured

with the SLM '0' dB SPL was found to be equal to 20 dB SPL.



EARFPHOLE

M B SOURD LEVEL METER

AUDIOMETER ARTIFICIAL EAR B & ¥ 2203
BELTONE 200€ B & K 41538 WITH.
OUTAVE FILTER 2357

B & K 1613.

Fig.3:- Block Diagram of Pure Tone and Speech Noise Calibration
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FRONT PANEL | NDI CATARS, GONTRCL KNOBS (F BELTONE 200-C

(A
(BB)
(@O
(CD
(EB)
(FF)
(&3

A
B,
C
D,
E
F,
G
H
J
K
L
M
N
0
P
Q
R
S
T
U
X
XX

Qut put (Hearing level control)
Tone Interruptor

Tone 'on' | anp.

Aut omat i ¢/ Manual swi t ch.
Tone reversing swtch
Qut put sel ector

Moni tor contr ol
Frequency

Patient signal |anp
Tal k back gain

Tal k over swtch

Tal k over gain

Tone Bar Lock
VUMt er sel ect or swi tch
Frequency i nput

Moni tor ear phone

Power

Speech Unit

SIS

VU Met er
Channel one VU neter gain control

Channel two VU neter gain control



SPONDEE LI ST-1:

APPEND X- 2

1.
2.
3
4.
5
6
7
8

SPONDEE LI ST-11

Sunset

Pl aygr ound
Wor kshop
Bi rt hday
Qut si de
Starlight
Wi t ewash

Bl ackboard

©® N o 0 » @ N

Therefore
Toot hbrush
Bar bone
Bl ave out
School boy
G andson
Al rpl ane

Rai | r oad

10.
11.
12.
13.
14.
15.
16.

10.
11.
12.
13.
14.
15.
16.

Housewor k
Al t hough
Far ewel |
Daybr eak
Muschr oom
Nor t hwest
Pl aymat e

Door st op

Pl atform
Eyebr ow
Woodwor k
Headl i ght
M dway
Beehire
Pancake

Cowboy

17.
18.
19.

21.
22.
23.
24.
25.

17.
18.
19.
20.
21.
22.
23.
24.
25.

Ear t hquake
Li f eboat
Sendown

St ai r way
Arnthair
Har dwor k
Qut | aw

Car go

Door mat .

Wat chwor d
Padl ock
Shi pwr eck
Ear drum
Cought dr op
Yar dsti ck
Cupcake
Cookbook

Hor sesho
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e
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