DEDI CATED

TO
PARENTS, BROTHER & S STER



"THE RELIABILITY OF
SIMULATED HEARING
LOSS'

Register No. 8401
Anju - Thapher

An ndependent project work submitted as part fulfilment for
M.Sc. (Speech and Hearing to the
University of Mysore, Mysore..

MAY 1984



CERTIHCATE

This is to certify that the Independent Project
entitled "THE RELIABILITY OF SI MULATED HEARI NG LOSS"
Is the bonafide work done in part fulfillment for
First Year M Sc (Speech and Hearing) of the student
wi t hRegi ster No. 840/

WA

Di rect or
Al'l India Institute of
Speech & Hearing
Date:1.5.84 Mysore - 570006



CERTIFICATE

This is to certify that the Independent Project

Entitled -

"The Reliability of Sinmulated hearing | oss”

has been prepared under ny gui dance and supervi Ssion.

ID~ =
Dr. M N. Vyasamdrt Y

Lecturer in Audiology, All India
Institute of Speech and Hearing,
Mysore =



DECLARATI ON

This Independent Project entitled "The Reliability
of Sinmulated Hearing Loss" is the result of my own work
undertaken under the guidance of Dr. M N. Vyasanurthy,
Lecturer in Audiology, Al India Institute of Speech and
Hearing, Mysore - 6, and has not been submtted earlier
at any University or Institution for any other Diplom

or Degree.

Regi ster Number: 8401

Mysore
Dat ed



ACKNONLEDEMENTS

| owe ny sincere gratitude to Dr. M N. VWasanurt hy
Lecturer in Audiology, Al India Institute of Speech and
Hearing Mysore, for his excellent guidance and suggestions

t hr oughout this investigation.

| thank Dr. N. Rathna, Director, Al India Institute
of Speech and Hearing, Msore for his kind co-operation

during this study.

| also thank Dr. (Mss) Shailaja Nikam Head of the
Departnent of Audiology, Al India Institute of Speech and
Hearing, Mysore, for having provided all the facilities for

t he conduct of experinent.

| thank M ss Padmavathi Bai for the preparation of

t he t ypescript.

Finally, | amthankful to all ny subjects and friends

wi t hout whose hel p, this study woul d not have been a success.



Chapt er

Chapt er

Chapt er

Chapt er

Chapt er

CONTENTS

| NTRODUCTI ON

REVI EW OF LI TERATURE

MVETHODCOL OGY

RESULTS & DI SCUSSI ON

SUMMARY & CONCLUSI ON

Bl BLI OGRAPHY

Kk kkk*x

Page No.
1.1 - 1.2
2.1-- 2.46
31 - 3.3
4.1-- 4.7
5.1-- 5.3



Tabl e

Vi

LI ST G- TABLES

Nunber of false responses of the subjects
fromgroups A, B, ¢, &Dat 1 KHz.

Percentage of false responses of the subjects
fromgroups A, B, C&Dat 1 KHz.

Nunber of false responses for groups A, E & F
at different frequencies at 50 dB criterion.

Percentage of fal se responses for groups

A E &Fat different frequencies at 5GdB
criterion.

Nunber of fal se response for groups C, E &
F at different frequencies for 70 dB criterion.

Percentage of false responses for groups C G
and Hat different frequencies for 70 dB
criterion.



CHAPTER I .
| NTRODUCTI ON

Regar di ng Non-organic hearing | oss, a conmttee on Hearing

and Bi oacoustic reports as follows (dorig 1965).

1 "Non-organic hearing inpairnent designates auditory dys-
function for which no plausible anatom cal or chem cal basis can
be found. The termincludes auditory disorders ranging from con-
sci ous purposeful malingering tonon-conscious, 1apparently purpose-
| ess disorders variously called hysterical deafness, Psychogenic
deaf ness, and the |ike conditions existing outside the auditory
system such as nental deficiency, senility and brain injury,
which tend to affect hearing adversely, constitute a seperate
problem However, these conditions nust be identified and
excluded in order to establish a diagnosis of non-organic deaf ness
or hearing | oss.

The specification of types of non-organic hearing inpair-
ment at present rests on no precise termnology framework.
Descriptioh tends to depend on factors such as notivation, causa-
tion and degree of inpairnment. For exanple, the factor of notive
may be regarded as extending fromdeliberate seeking of tangible
reward to wunconscious avoidance of unpleasant circunmstances. In
t he individual case, unfortunately, notive is nore easily infe-
rred than specified with any degree of assurance. The extent of
conscious volition is difficult to determ ne short of a frank
confessions. The causes of non-organic hearing inpairnment are
not known, although plausible contributing factors occasionally
can be discovered. Athe present time, only the presence of non-
organic auditory disorders can be determ ned with reasonabl e
assurance. The anmount of non-organic hearing | oss may be
measured only with difficulty if at all."”
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It is generally believed that nost of the pseudohypacusis
patients enploy a | oudness yard stick. The response of the
Pseudohypacusi s patients are in relation to the | oudness yard
stick enployed. Any test designed for detecting pseudohypacusis
shoul d disrupt the | oudness yardstick enployed by the subject.
Forexanple, in D.S, test (Doerfler & Epstein 1956) the | oudness
yard stick enployed by the subject is disrupted by asking the
subjects to respond to spondee words in the presence of noise.
Since subject use different |oudness yard stick for interrupted
tone and continuous tones. This aspect has been made use of in
Bekesy V pattern test (Jerger 1960). Lengthened off time (LQOT)
(Hattler 1968) and BADCGE (Hood, Canpbell and Hulton 1964).

Tests like shifting voice and DAF are al so designed to

di srupt the patients | oudness yardsti ck.
The above di scussion points out that the | oudness yard

stick enployed by the pseudohypacusis, is an inportant factor.
Ehiviisikrbek i 6k bk be itnsd chibaidobe hagae berbwblE e b h Hawsthnbho bbbt idh6ase
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The present study is designed to find the reliability of
sinulated hearing | oss. Further the present study tries to find

the answers for the follow ng questions:

1. Does the reliability of sinulated hearing | oss
depend on the intensity level of the stimulus.
2. Does the reliability of sinulating hearing | oss
depend on the frequency of the stinulus.
3. What is the maxi num percentage of false responses
that can be expected in sinulated hearing | 0ss?



CHAPTER I |

REVI EW OF LI TERATURE
2.1 Term nol ogy

Many ternms have been used to describe a hearing |oss
whi ch appears greater than can he explained on the basis of
pathology in the auditory system According to Martin (1978)
the nost popularly used ternms in the literature are "Non-
organi ¢ hearing | oss", "Pseudohypacusis", "Psychogenic hear-
ing | oss" and "Malingering." WIIlianson (1974) cautions
t hat such terns do not necessarily describe the sane pheno-
menon. Martin ( 1978) reported since clinician typically
do not know whether an inflated auditory threshold is the
result of conscious or unconscious notivation, it seens
appropriate to use generic terns. Martin (1978) support
the term "Pseudohypacusi s" which was proposed by Carhart

(1961), as it appears nost descriptive.

Over the years a nunber of related terns have been
proposed. Chaiklin & Ventry (1963) prefer the term
"Functional" to describe hearing disorder with either no
organi ¢ pathology or with pathology insufficient to explain
the extent of a hearing loss. Oher terns used for this
pur pose include: "Pseudo deaf nuteness." (Fromm 1946);
Psycho organi c deafness (Getz 1954); Pseudo deaf ness

(Hefferman 1955); Pseudoneural hypacusis (Brokman &
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Hoversten 1960), & Pseudo hypacusis (Carhart 1961). The
term "auditory malingering” refers to those persons who
deli berately falsify their responses on hearing tests
for sone personal gain (Quttnman 1938; Doefler & Stewart

1946. Fournier 1958).

Many terns have been used to describe exaggerated
performance on hearing tests which are unconsciously noti -
vated. The literature reveals such |abel as "Psychic
deaf ness" (Froschels 1944; MKI ebust 1954), "Hysterica
deaf ness"” (Rosenberg & Moore 1946) and "Psychogenic
Deaf ness" (Martin, 1946, Doerfler 1951 & Truex 1946).

The termhysterical deafness was popul ar several years ago,
but is used little today. This terminplies a form of
conversi on neurosis wherein the patient |osses enotional
conflict. "Psychogenesis literally neans begining
(genesis) in the mnd (Psyche). Even such exotic |abels
as Sinistrosis (Fournier 1958) appears in literature.

The ternms "Psychogenesi s" and"Non-organic hearing | oss”

has been used interchangeably by Martin (1978).

2.2 lnportance of the problem

Prior to Wrld War Il little recognition was given to the

probl em of functional hearing | oss. The reasons for the
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apparent lack of interest may have been related to failure
to recognize the problem the limted nunber of standardized
hearing tests, inadequate audionetric equi pnent, and possibly

a lower incidence of functional hearing |oss.

The inportance of functional hearing |oss as a problem
of considerable nmagnitude was first widely recognized in the
armed forces aural rehabilitation prograns devel oped during
Wrld War Il (Mrrissett, 1946). Follow ng the war, many
of the problens first recognised in the aural rehabilitation
prograns became a vital concern to United States Veterans
Adm nistration (VA). The Incidence of functional hearing
loss in a VA popul ation has been estimated as 11%to 45%
(Johnson etal 1956). Since approximtely 80000 veterans
have service connected hearing inpairments (Anderman 1960)
it can be estimated that at |east 9000 veterans have had

or continue to have a functional hearing problem

Unfortunately, functional hearing loss is not restricted
to a VA population. Recently nore enphasis has been given to
this problemin children. However, little is known about the
i nci dence, audionetric manifestations and dynam cs of functi o-

nal hearing loss in children.
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Anot her area of concern is the problemof functional
hearing loss within an industrial setting. |In some states
there has recently been an increase in conpensation for
hearing | oss sustained in the course of employment. Simlar
increase are anticipated in other states (Wlliam 1957).

The increase in industrial claims will probably be acconpanied
by substantial increases in cases of functional hearing |oss,
since the incidence of functionality tends to be high among
persons whose hearing loss is evaluated for conpensation

purposes.

Finally, Functional hearing |oss may occur within the
ordinary otologic or audiologic setting. In fact, functional
hearing | oss may arise whenever hearing is measured (J.B.

Chaiklin & I.M Ventry 1962).

2.3 Incidence of functional hearing |oss

2.3.1 Incidence in Adults: Although systematic |arge scale
approach to the problemis needed some authors reported
incidence. Fel dman 1969 stated that 3%of the genera

popul ation may fall into this category. Nilo and Saunders
1976 found that 1%general popul ation had the sane, while

85-90%of the cases referred frommlitary sources and
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11 to 45%of Veteran Admnistration popul ati on had functional
hearing | oss. Johnson (1956) al so reported that percentage
of functional hearing |loss since the Il Wrld War has gone up

by 11 to 45%

Barelli and Ruder (1970) gathered data on 162 mnedi co-
| egal patients and found that 24%of the 116 workers appl yi ng

for conpensation proved to have a nonorganic hearing | oss.

2.3.2 Incidence in Children: Chaiklin &Ventry (1963)

reported that there have been many articles on functional
hearing loss in children, but now have reported their inci-
dence (Bailey & Martin 1961; Barr 1960; Best & Fel dman 1958;
Brochnman & Hoversten 1960; Newby 1958; Froschel s 1944;
Haf f erman 198; Kodman & Waters 1961).

Doerfler(1957) reported a survey of audi ol ogical
centers to determne incidence of functional hearing
l oss in children and found that 15%of the centers who
responded indicated that they saw few or no children
with functional hearing | oss. Wile Peldnan (1961)

reported that it occurred nore frequently in children
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Jerger (1961) reported an incidence of 7%in children
Broknen & Hoversten (1960); Calvert et al (1961); D xon &
Newby (1959) indicated functional hearing loss thrice
nore often in females than in males, but did not explain

t he r eason.

2.4. Diagnosis of Functional Hearing Loss

2.4.1 Non Test Situations: (1) Frequently the source of
referral will suggest the possibility of pseudohypacusis
(Martin 1978; N lo Saunders 1976). W can suspect pseudo-
hypacusis in a case of sudden hearing |oss after an

accident and being referred by an attorney.

2. Case history is of particular value especially

i n conpensation cases (Martin 1978).

3. Suspicion of functional hearing | oss should
arise when there are clains for financial gains and
secondly when the patient reports of sudden or has

vague origin of his problem (Feldnman 1969).
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Ceneral behaviour in clinical evaluations:Johnson et al
(1957) have pointed some behavioural clues about functiona
hearing | oss. [They are (1) obvious psychiatric disorders,
(2) unsolicited comments on questions regarding conpensation
(3) remarks such as 'l can get along fine when | read your
lips' , (4) Exaggerated attenpts to hear (5) Exaggerated
starting (6) excessively loud voice, (7) refusal to attenpt

lip reading may force examner to wite (8) obvious nervousness.

Thorne (1960) gave the follow ng points (1) Nornal voice
inflection (2) Poor knowl edge of hearing iad (3) Comments on
his health (4) reluctance in behaviour (5) Learned |ipreading

too quickly, (6) is extrenely passive or anxious.

Simlar points have been put forward by Martin (1978),
Chaiklin &Ventry (1963), WIle & Saunders (1976), Feldnman
(1969), Beagley (1973).

2.4.2. Pure Tone Audionetry : (1) Test situations: Several

authors (Fournier, 1958; Heller, 1958; Johnson et al 1956;
Newby, 1958; Chaiklin &Ventry, 1963; Martin, 1978; Wod, 1977
Fel dman, 1969; WIllia, 1969) have given the foll ow ng chara-
cteristics and behavioural cues, as found in functional hearing
loss - [(1) hesitency or restraint in responding (2) delayed
responses (3) exaggerated display of effort to hear (4) ability

to understand conversation at hearing |evels bel ow SRT
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(5) inconsistent responses during PTA (6) Mnifest anxiety
synptons (7) half word responses to sporadic stinulus
during SRT neasurenents (8) rhym ng responses during discri-

m nation testing & (9) slow and tentative responses.

2. The Audionetric configuration: [A nunber of authors

have suggested that an audionetric pattern enmerges which

is consistent with pseudohypacusis. Sonme have described this
pattern as a relatively flat audi ogram show ng an equal anount
of hearing | oss across frequenci es] (Senmenor 1947; Fournier
1958). O hers have suggested that the "Saucer-shaped audi o-
gram simlar to a supralimnal equal |oudness countour is
the typical curve illustrating non-organicity (Doerfler 1951
Carhart 1958; CGoetzinger & Proud 1958). On the other hand,
Chaiklin et al (1959) observed that saucer-shaped audi ograps
can al so occur in true organic hearing | oss. [They concl ude
that there is no typical pure tone configuration associated
wi th nonorganic hearingloss] my attenpt to give responses
that are equal in loudness at all frequencies, ignorance

of the manner in which |oudness grows with respect to
intensity at different frequencies does suggest that the
result should be a saucer-shaped audiogram The | ogic of

this is apparently not borne out in fact.
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In a study of 64 nmen with non-organic hearing |oss
and 36 nen with true organic | oss, Ventry & Chaiklin (1965)
asked a panel of three rations of the audi ograns. Saucer
shaped curves appeased in only 8%of the non-organic cases
and were also seen in true organic |losses. This research
i ndi cates, as many experienced audi ol ogi sts have observed,
that the saucer audiogramhas limted utility in identify-

i ng non-organicity.

3. Test retest Reliability: [Oneindication of non organicity

is lack of consistency on repeated nmeasures. Counselling

the patient about the inaccuracies nmay encourage nore accu-
rate responses; ] however, it should seemobvious that if this
counselling is done in a belligerent way it can hardly be
expected to increase cooperation if pseudohypacusis is being
attenpted. Sonetinmes a brief explanation of that discrepan-
ci es encourages inproved patient cooperation. By wth hol ding
any allegations of guilt on the part of the patient the audio-
| ogi st can superficially assume responsibility for not having
conveyed instructions properly. This provides a graceful way
out for many patients even if they are highly conmtted to*
nonorgani ¢ hearing | oss. Berger(1965) found that sone
children can be coaxed into "Listening harder", thereby

inproving results on pure tone tests.
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4. |nappropriate lateralization: Inappropriate lateralization
of pure tone in unilateral hearing loss is a sign of functional
hearing loss. This is reflected by an absence of a shadow
curve or an elevation of shadow curve beyond that ordinarily
expected (Chaiklin & Ventry 1963; WIIlianmson 1969; Feltman
1969; Martin 1978). The lack of control |ateral response ..
especially for BC, is a very clear and inpotant synptom for

uni | ateral hearing |l oss (Martin 1978; WII|anmson 1969).

5. Bone Conduction Audionetry: Johnson (1956) suggested two
findings on BC audionetry that could be related to functional
hearing loss (1) BC thresholds significantly poorer than AC
thresholds and (2) BC threshold equally depressed for al
frequency tested* Chaiklin and Ventry 1961 did a study to

test the above hypothesis, but their results did not support it.

2.4.3 Speech Audionetry: (1) PTA-SRT Rel ationship: There is

a high correlation between PTA and SRT in nost pathol ogi cal .
cases. The agreenent between two is about + 8 dB. The nore
the difference exceeds + 8 dB, the nore likely it is, that

it is a functional hearing |loss case. Such a lack of agree-
ment between the two is the absence of expl anation, such as

sl ope of the audi ogram or poor word discrimnation (Noble 1973)

is seen in functional hearing | oss. Most frequently SRT is
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significantly | ower than the appropriate PTA (Brockman 1960;
Carhart 1952y Chaiklin et al 1959; D xon & Newby 1959; Qdorig
1954; Coetzinger & Proud 1958; Newby 1958; Portman & Portman

1961).

Chaiklin & Ventry (1963) fromtheir study found that
(1) a high percentage 45-50%of subjects with functional
heari ng have PTA-SRT difference greater than 15 dB (2) A snal
percent age of subjects with functional hearing |oss are able
to match PTA & SRTwithin 18 dB (3) SRT is usually |ower than
PTA.

2. The test retest reliability for SRT: A nunber of studies
suggest that reasonable variability on repeated SRT neasurenent
in 16 dB. Menzel reported it to the + 5dB. The authors assune
that there is no functional hearing loss, if there is good
agreenment between repeated SRT neasurenent. On the other hand,
failure to repeat SRT's within +6dB is a strong sign 6f func-
tionality, one that will produce false (+ve) identification.

The SRT presented is usually close to the true SRT's and sa

if this is valid, they also have high reliability.

3. The way in which a patient responds to traditional speech
audionetry can itself be an indicator of functional hearing

| oss (Hopkinson 1973). A patient may repeat only one half
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word of a spondee during SRT neasurenents with no valid
reason for not being able to repeat the other half of the

wor d.

Chaiklin &Ventry (1963) have worked out a fornul ae
for spondee error index, so that a high score contrasted
with a | ow nunber of false positive response during pure-
tone testing, identifies a functional patient. Typical
responses are al so observed while testing discrimnation

(Hopki nson 1973 & 1978).

4. speech Discrimnation: (It is inappropriately lowin
relation to pure tone threshold configuration. This has
been cited as a sign of functional hearing |oss by Carhart
(1960, Johnson 1956; Newby 1958; but this aspect is stil

under a controversy.

5. Again on speech audionetry there may be an |l ateraliza-

tion in unilateral hearing | oss cases.

2.4.4. Speech tests for Pseudohypacusi s: The purpose of
adm ni stering special test is to confirmor reject, the

i npressions of patients behaviour obtained through routine
testing (Newby 1972). The follow ng paragraphs are a brief
description of the various tests used in diagnosis of func-

tional hearing | oss, their advantages and di sadvant ages.
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|. Pure tone tests for detecting Pseudohypacusi s

(a) Automatic Audionetry: Use of Bekesy audionetry with

functional hearing |loss started mainly after Jerger {1960)
reported Type V. Bekesy being associated with functiona
hearing | oss. Jerger stated that unlike the first four

types of Bekesy tracings,in V type, the continuous tone was
heard much nore distinctly than the pul sed curve. This beha-
viour he said could be regarded the presence of true sinulated
or aggravated condition. Resnick & Burke (1962) also support
the Rove. But with what certainity this can be said is still

a question (Deroff et al).

Hopki nson (1965) has said that a criticismagainst the
previ ous classification of type V Bekesy is an absence of
clarity in the definition, as a result of which there is over
interpretations of mnor differences between continuous and
interrupted tracings. So, in order to come out with a nore
appropriate definition, Rintleman & Harford (1967) anal yzed
t he Rekesy audi ogranms from a sanple of functional hearing
| oss cases and concluded that their definition as being
"The continuous tone tracings occur at a |lower SPL than the
interrupted tracing by a mninmmof 10 dB, neasured at the

m dpoints of two tracings for a range of atleast two octaves.



2.14

The break typically includes mdfrequency region. Finally,
t he break should be conplete with no overlap in tracings
(no nore than two excursions) and should reach a peak of

maxi mum operation of atleast 15 dB" (quoted by Ventry 1971).

The type V effect has been related to patients' own
internal standard for nost confortable |evel and the diffe-
rential effect of nenory upon | oudness of sustained and in-
terrupted puretones (Rntleman & Carhart 1964; Hattler 1968).
Sone researchers have also stressed that the type V Bekesy
classification should be done based on sweep frequency rather
than fixed frequency (Rintelman & Harford 1967; Resnick &
Burke 1962; Dieroff et al 1970).

Ventry (1971) fromhis study has conme with sone of the
maj or advant ages and di sadvantages that are involved with
Bekesy type V. The advantages are the insight it may provide
into the listening strategi es enployed by the patients with
functional hearing | oss, also Bekesy audionetry does not in-
vol ve any special technique, making it possible for even the
experienced clinician to identify the patient. Al though the

di sadvant age of false negative and fal se positive rates is
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associ ated with Bekesy, if the spondee error (SERI) is
associated with it, it would constitute a stronger evidence

of functional hearing | oss.

The maj or di sadvantage is the special equipnent that
isrequired in this test. Also this test cannot be used to
determ ne the extent of functional overlay or to estimte
true threshold, thus reducing the value of the test. Peterson
(1963) has reported the usefulness of this test in identifying

t he functi onal heari ng | oss in chil dren.

Recher (1971) has anal yzed the characteristics of the
Bekesy audi ograns associated with sinulated hearing | oss and

has reported that -

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

2. Type V pattern was found in 70%of the cases.

3. Saucer shaped curves and increased Bekesy excursions
are not reliable indicators of sinulated hearing | oss.

4. Bekesy audionetry is a reliable tool in detecting
simul ated hearing | oss.

Hattler (1968) reported that the effect on Bekesy type V
could be enhanced by |engthening the offtine of Bekesy pul sed

signal. Fromhis study in 1970 he reported that this test was
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hel pful in identifying 19 out of 20 patients, with functional

hearing |l oss. Martin and Mouro (1975) have recomended t hat

the continuous tone should be conpared to both the LOT & SOT
tones and the two pulsed tone tracings should be conpared to
each other to increase the efficiency of the test.

Hood, Canpbell & Hulton (1964) devel oped BADGE (Bekesy
Assenbly Descending Gap Evaluation). This procedure involves
a conparison of difference between the followi ng | OCcps dis-
crete frequency Bekesy tracing type (1) Continuous tone with
traci ng begun well below threshold (2) pulsed tone with tracing
begun wel | below threshold (3) Pulsed tone with tracing begun wel
above threshold. The functional hearing | oss group nost commonly
display readily visible, gaps between the ascendi ng and descend-
ing tracing than do the organic group. Hood considers that this

happens as the nethod destroys patients' yardstick.

Start (1966), Hopkinson (1965) are of the viewthat type V
Bekesy may not be a good indicator of functional | oss. Price,
Shephard and Gol dstein (1965) say that a psychol ogi cal, but
not necessarily psycho-pathol ogi ¢ expl anati on nmay be offered

for the type V tracing.

Martin (1978) has concluded that, argunents on the use of
Bekesy audi oneteric techniques for diagnosis of Pseudohypacusis
are found to continue. At this point, LOT and BADCE appears to

have certain value, although they do not indicate true threshol d.



2.17

Thus type V tracing may only suggest nonorganicity and is

not an end by itself.

S. K. Kacker (191) did a study on 10 nornmal hearing

vol unteers, all otolaryngol ogi sts and audi onetrici ans. The
subj ects were asked to simulate a 50 dB hearing | oss in one
ear on Grason Stadl er Bekesy Audi ometer. The result indicated
(1) a test retest discrepancy present in all the subjects with
sinulated hearing loss (2) type V indicate sinulated hearing

| oss and present in 70%of subjects (3) Saucer shaped curves
and i ncreased Bekesy excursions are not reliable indicators

of simulated hearing |loss (4) the Bekesy audioneter is a re-

liable tool indicating simulated hearing |loss'.

5. Pure tone test with ipsilateral masking

Most subjects find it difficult to nmaintain consistent
suprat hreshol d responses to auditory signals in the presence
of several levels of noise in the same ear. Martin & Hawkins
(1946)used this principle in discovering nonorganic hearing
di sorders. Pang Ching (1970) also found that introduction of
noise to the test ear confuses the patient with a nonorganic

hearing | oss, causing himto |ose his |oudness yardsti ck.
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Rintl emann & Harford (1963) found the SAL to be hel pfu

in identifying nonorganic hearing | oss.

The introduction of noise to the test ear, either by
air conduction or bone conduction, may cause elevations in
auditory threshold which suggest nonorganic hearing disorders
because of their inconsistencies with predicted findings on
patients with true hypacusis. While such nmethods identify
t he probabl e presence of sonme nonorganic hearing disorder they
fail to provide evidence regarding the true threshol ds of

hearing ( Martin 1978).

C. M scell aneous tests for detection of Pseudohypacusis

Most of these tests are based on confusing the patient
so that he cannot recall a previously established |evel at

whi ch he responded to an acoustic signal.

The use of both an ascendi ng and di scendi ng approach to
puretone threshold nmeasurenents was recommended a nunber of
years ago as a rapid and sinple procedure (Harris 1958). A
greater than 10 dB difference between these two neasurenents
suggests a non-organi ¢ problem since the two should be identical.

For sone pseudohypacusis subjects the difference is as large as
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30 dB. For patients with nonorganic | oss the ascendi ng net hod
generally reveal |ower (better) thresholds than the descendi ng
approach. The harris test is quick and easy to performwth
the sinplest clinical audioneter and is basis for the BADGE
test. Recently Kerr, Gllepie & Eastin (1975) nodified Harris
original procedure and suggested that the test is inproved
slightly by perform ng the descending portion in 10 dB rather

than 5 dB steps.

Sone tests may be carried out by presenting a nunber of
puretone pulses in rapid succession and asking the patient to
count and recall the nunbers of the pul ses he has heard. The
intensity of the tones may be varied above and bel ow the adm -
tted threshold of the tone in one ear (Ross 1964) or above the
threshold in one ear and below the threshold in other ear
(Nagel 1964). |If the originally obtained threshold are valid
t he patient should have no difficulty in counting the pul ses.
| nconsi stency should occur only if all the tone pul ses are
above threshold the patient has to sort out the nunber of

| ouder ones fromthe nunber of softer ones. This can be very

difficult to do.

One procedure has been suggested (Gaynor 1974) which
requires that the patient be tested for puretone thresholds

in normal fashion, and while humm ng both audi bly and i naudi bly.
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The humm ng produces maski ng and el evation of threshold in
subjects with normal hearing. The practicle value of such
procedures in dealing with the |arger problens of Pseudo-

hypacusis is yet to be determned (Martin 1978).

2. Puretone tests which suggest threshol ds of Pseudohypacusie

patients

a) The Stenger test (Puretone): Stenger described his test in

Germany in 1900 and 1907 (Sltshuler 1971). It is used to iden-
tify cases of unilateral functional hearing | oss. It is based
on the fact that binaural stinmulation with tones of identica
frequencies but with different sensation levels in each ear
havi ng the higher sensation level. This is Stenger Effect
(Martin 1978). It is used when Inter Aural (1A difference is
significant. There is no standard technique for this test,

but usually tones are presented binaurally, slightly above
threshold ( 5 to 10 dB) in the better ear and at varying |levels
bel ow the threshold obtained for the poor ear. The two nost
common responses obtained in cases of functional hearing | oss
are (1) that the patient nay cease responding to tones in both
ears or (2) that he may continue to respondi ng even though the

stinulus in the better ear has been w t h-drawn.

The | owest hearing |level of the tone in the poorer ear

produci ng either of the effects is the m ninum contral ateral
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interference |evel and should be within 20 dB of the true
threshold. |If the response occur at a level that is signi-
ficantly below (15 dB or nore) the voluntary threshold for

apparently poor ear, the test is considered as being positive.

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

St enger (Chaiklin & Ventry 1963) .

There have been extrene views on the clinical values of
t he puretone stenger test. Hood(1959) said"...seldom of val ue
"whereas Goetziner & Preud (1958) claimit "unbeatable".
Between the two extrene lies a |arger nunber of the other
researchers of this topic. Peck & Ross (1970) reported that
stenger test could identify the general hearing threshold of
the poorer ear in the unilateral functional hearing |oss.
Taylor (1949) views that the test is of considerable val ue
in ideal candidates and in some nmay also help to obtain
accurate estimates of threshold. This view has been supported
by a mpjority of researchers (Kinster et al 1972; Azzi 1962,
Davis & Silverman 1960; Feldman 1962; Menzel 1965; dorig 1965;
Monro et al 1977).
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G her authors |ike G bbons and Wnchester (1957) and
Coet zi nger (1958) do not oppose the use of the test but re-

commend caution with its use (cited by Altshuler 1971).

Chai klin and Ventry (1963) are of the view that the
test is neither as has nor as good as sone of the critics
or adherents have suggested and that nore research is needed
to know its clinical use. Besides the contrary views, Mrtin
(1978) is of the opinion that it is an efficient test. For
qui ck identification of unilateral nonorganic hearing | oss.
Al tshuler (1971) has also concluded that "nost certainly the
test is best used and in general nore valid when used with
uni |l ateral cases with the sophisticated instrunentation the

stenger test al so appears to be useful, even with bilateral

cases".

Met hods of Stenger test presentation: Various nethods of
test presentations have been grouped into three cl asses

(Al'tschuler 1971).

A) Involves qualitative and quantitative nethods

Screening tests used to identify functional hearing
|l oss formthe major category of qualitative tests (Ballentyne

1960; Meller 1955; cited by Altshuler 1971). The qualitative
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tests quickly advise the exam ner the exi stence of nonorgani -
city. The nethod attenpts to closely estimate the threshold

in the poor ear and are quickly and easy to adm nister.

If qualitative test is positive, then tests of quantita-
tive method may be continued (Coetzinger & Proud 1958; Oneill
& Oyer 1966; Sataloff 1966 cited by Altshuler 1958). Here the
signal is presented to better ear at near threshold |evel and
to the poorer ear at 40 dB HL. |If the subject does not res-

pond at all we can presune that he hears the tone presented

to the poorer ear. Usually, the quantitative nmethods approxi mate

t he t hr eshol ds of t he i ndi vi dual

B. The second category involves the quantitative method. There
you can observe, if the nmethod, incorporate the use of an
ascendi ng or descending signal presentation to the poorer ear.
Several authors suggest the use of both techniques. Peck &
Ross (1970) did a study wherein they determined the IL (inter-
ference level) in stenger test by using ascendi ng and descend-

i ng nodes of presentation. They concluded that there was no
difference in the IL's determ ned by either nmodes, and that

a valid threshold can be estimted by using both nethods.

C. The third classification involves the use or |ack of use

of a fading tone. Here tone in good is taken off, either
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suddenly or gradually, after increasing the tone in poor ear.
| f the subject continues to respond, it can be assuned that
tone is heard in poor ear, and patient is trying to confirm
the tester or hinself is confused. Gaeth (1956) questions

the validity of such a nethod (A tshuler 1971).

Factors that affect stenger test

1. Diplacusis: D placusis can occur in sone cases and when

it does occur it invalidates the stenger result. This view
has been supported by many authors (Newby 1958; Watson &
Tolan 1949). This factor has been overrated, as a barrier

to valid stenger test by Chaiklin & Ventry 1963. They have
menti oned the possibility that when a critical point is passed
regardi ng perceived | oudness, small pitch differences could

be obscured by the stenger effect. Altshuler (1971) has
reconmended the use of narrow band noi se signal as stimul

whi ch could successfully renove any role that diplacusis

may have played. Speech stenger has been found to be the

other alternative to overcone the problem

2. Recruitnent: Menzel (1965) was the one to nention recruit-

ment as being a factor which could effect stenger results.
So he suggested that the presentation to the better ear be

very close to the threshold. Although recruitnment is rate in
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in unilateral cases, care should be taken in those subjects
showi ng normal hearing threshold in speech frequencies and
a SNdip at 4 KHz. Care should be even nore in bilatera

cases (Altschuler 1971).

Intensity rel ati onshi p between ears: There are two probl ens which

need to be viewed while considering the interaural difference:
(1) It involves the threshold difference between the ears

(2) Involves signal presentation difference between the eats.
Al t hough nore research on these topics is needed, Altshuler
(1971) and Kinstler (192) have commented effectiveness and
validity of the test also increases. They also say that the
other factor to be considered is the functional component in

the better ear.

O her considerations: The three speech frequencies are nost val

Wi th strenger as bel ow as 500 Hz, problem of crossover may occur,
whi | e above 2K thresholds may be depressed or there nay be
recruitment. Mller (1965), Ventry(1962), cited by Al tshul er
(1971). Ear pathology and contra lateralization are other
factors to be considered but for which further research is
needed (Coetzinger & Proud 1958; Chaiklin & Ventry 1963,

cited by Altshuler 1971).
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Mbdi fications of Senger test:

A nunber of nodifications have been done using Stenger

phenonmena. Anong them are:

Speech stenger test

Shifting voice test

Rapi d Random Loudness Judgenent (RRLJ)
Fusion Inferred Threshold (FIT) test
Usi ng automati c audi onetry

O her nodifications

o0 AN e

Anong these (1) and (2) will be dealt later as they

conme under headi ng Speech Special Test.

1. Rapid Random Loudness Judgenent (RRLJ)

The test was given by Nagel (1964) and is an outgrowth of
Fowl er's ABLB test. The aimof RRLJ is to confuse the non co-
operative patient and to elicit fromhis responses to stinul
for which he has previously denied sensitivity. It is useful
with both unilateral and bilateral functional hearing |oss

cases.

Initially puretone and speech reception thresholds are
obtai ned after which patient is asked to report which of the
two alternately presented tones is |louder. Then in rapid
successi on, tones skipping variously one or nore octaves after

each paired presentation varying the ear of initial presentation
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varying the SL - given equal tinme to each ear for each pair
of tones. Each presentation is preceded with announcenent.

This is No. 1 and this is No. 2. Then '"Wiich is | ouder?

An organic case will follow the random sequence easily
and gi ves responses which are consistent his established,
sensitivity while the functional hearing |oss patient is
confused by the task. The evident confusion is a significant

findi ng.

Negal (1964) has commented that the efficiency of the
test can be increased by establishing a nore carefully pro-

grammed nethod of stimnulus presentation.

2. Fusion Inferred Threshold (FIT)test

Al tstuler (1971) quotes Bergman who descri bed the use
of Stenger phenonmenon to determine . . . . threshold of
hearing sensitivity where standard audionetry yields uncer-
tain results.” It has al so been enphasized that the FIT
test is not an attenpt at unmaski ng nonorganicity but
rather to determ ne close estimate of valid threshold with

subjects that are otherwise difficult to eval uate.
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3. Using Autonmatic Audionetry

Reger et al (1963) have suggested the use of an auto-
mati ¢ Bekesy type audionetry for the Stenger test (Watson
& Voots 1964; Altshuler 1971;). Watson & Voots (1964) have
nodified this procedure. After establishing thresholds of the
better ear, the poor ear thresholds were traced using a stenger
vari able attenuator. Signal intensity decreases increases in
both ears simultaneously as the patient operates the response

knob, the test is reported to have high clinical applicability.

4. Ot her nodifications

Vyasanmurthy (1971) has given 2 nethods to detect uni-
| ateral hearing | oss. His methods are based on binaura
sunmat i on al t hough the basic principle is sane as in stenger.
These nethods use the findings of Hrsh (1952) that difference
bet ween bi naural threshold and nonaural threshold at 35 dB
above the subjects threshold is 6 dB and that binaural

threshold is better than nonaural by 3 dB at threshold |evel.

Here tones are first presented nonaurally and then
bi naurally at 35 dB SL and 7 dB HL, subjects will have to
mat ch the | oudness of the two and say which of the two were
| ouder. Depending on the response that is whether they find

t he second tone weaker or |ouder or sane in the | oudness as
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the first one, they are diagnosed as functional hearing | oss.
The first and second response is indicative of functional hearing

| oss.

Al'tshuler (1971) tested 12 children on the stenger test
and found that test to be useful in obtaining thresholds.
Fournier (1958) described four nethods each of which allows
t he exam ner to establish a threshold and thus to plot an

audi ogram

Recommended stenger test nodel by Altshuler (1971)

1. A sinultaneous presentation and wi thdrawal of a puretone
signal should be ntilized.

2. One should begin with the tone to the good ear close to
the threshold which will precipitate a constant response
fromthe subjects.

3. The ascending techni que should be used starting from
0 dB HL.

4. Discrete presentation should be in 5 dB steps with the
pulse tinme and stimuli time sporadically altered to
avoi de rhythmcity.

5. Tone to the good ear should be faded away.

6. The test should be acconplished quickly and incorporated
into the routine pure tone audionetry which is preceded
by adequate instructions.
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b) Acoustic |npedance Measurenent

This has been used to identify functional hearing |oss
since 1950s. Here the stapedius reflex threshold is establi-
shed. In a nornmal patient, it is about 80 dB above the pure
tone threshold. Even in patients with severe neni eres di sease
and positive recruitnment tests, there is usually a gap of 3o0dB
between the two. A detectable stapedial reflex change at or
even below the admtted voluntary puretone threshold is indi-
cative of an incorrect puretone response. The test is rapid to

adm nister and is objective (Al berti 1970).

Besi des the ART-PTA difference, the SPAR (Jerger 1975)
based on work of Ni eneyer and Sesterhan (1972) is also hel pfu

in knowi ng the exact threshold of a patient (Martin 1978).

Jespen (1952 and Thonsen (1955) and Lanb (1967), Beagley
(1973) have all pointed out the case with which functional
hearing |loss could be detected with the help of these neasure-"
ments. Drawbacks of the test are that it is not quantitative
test and that it is frequently inpossible to elicit a reflex
response in the presence of even a m nor conductive or a
severe SN Loss (Al berti 1970; Martin 1978; Lanb 1967). However
the test has helped in the diagnosis of several patients with

functional hearing | oss.
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3. Pure Tone Tests which Identify Threshol ds of Pseudohypacusis
Patients

(i) Electrodermal Audionetry: This test has been used to

determ ne both AC and BC thresholds in functional hearing |oss.
Dorfler and McC are 1954, Burk 1958, and Manley et al 1958 have
reported that GSR were usually within + 5dB to voluntary thre-
shold. Chaiklin et al 1964 found a test retest reliability
wthin + 5 dB. These studies have reported high validity with
GSR.

One of the inportant features of GSRis that it identifies
functional hearing |loss and sinultaneously provides threshold
measurenents (Chaiklin & Ventry 1963). The nost inportant
advantage of the test is it does not appear to be an auditory

test at all (Hanley et al 1958).

On the other hand Martin (1978) has comented that a
person who i s know edgeabl e about the test can confound it, as
even small novenents can increase the sensitivity of the stylus
and thus msinterpretation may occur. Coldstein (1956) has
viewed that the test may not be very efficient in identifying
functional hearing loss. But if systematic nethodol ogy is
enpl oyed GSR audionetry can produce valid and reliable

t hresholds (Chaiklin et al 1961).



2.32

ii) Evoked response Audi onetry and el ectrocochl eography: Cortica

evoked response audionetry is the nost popular of tests. The
procedure involves no shock or other annoying stinmuli and so is
nore applicable (Martin 1978). Ml andles et al (1968) have re-
ported ERA as representing a rated and objective index of auditory

sensitivity.

On the other hand Martin(1978)has conmented that as a high
correlation has not been found between evo-ked responses and
voluntary thresholds, a caution in interpretation of results
is required. Secondly the instrunmentation is expensive which

also is a draw back.

The results obtained by el ectro-cochl eography have fewer
contamnating artificts than are seen with ERA or EDR. It is
an objective nethod, but they lack frequency information.
Limtations are cost of instrunentation and tine required

(Martin 1978).

iii) Delayed Feedback Audi onmetry: The test was introduced by

Rul i mand Cooper in 1964. The method used here is that the
patient is asked to tap a rhythmwhich are heard by him

t hrough ear phones, at an appropriate intensity and frequency.
Once delay is introduced, the transm ssion of the tone is

del ayed fromreaching the patient by about 200 nsec, this
conpletely upsets the tapping rhythm The rhythmreturns to

normal about the threshold.
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A nunber of authors (Azzi 1951; G bbons & Wnchester 1957
Hanl ey and Tiffany 1954; Hanley 1958; Alberti 1970, Rulim and
Cooper 1962, 1964) have reported clinical and research data on
t he basis of which they suggest that DAF is a useful tool in
detecting functional hearing | oss. Sonme witers (Hanley &
Tiffany 1954, G bbons & Wnchester 1957) have said that DAF is
superior to other test that they have traditionally been used
to detect functional hearing loss. This claimis based on the
assunption that what is true for normal |isteners or for |ab

simulators is also true for patients who have functional hear-

ing loss (Chaiklin & Ventry 1963).

It is difficult to decide whether there is unilateral or
bilateral functional hearing | oss, with this test, nor can the
approximate true hearing threshold be found in functional
hearing loss (Martin 1978, Chaiklin &Ventry 1963). Sophisti -
cation is found to have little effect on this test (Martin
1978). Sone of the reasons that have been put forward to
account for the inability to estimte organic hearing thresholds.
From DAF results are (1) wi de variations anong individuals
in their ability to resist effects of DAF, it can be at threshold
level at 40 to 50 dB or no effect at all. Measures used to
det ect invol venent under DAF have been relatively gross.

Chaiklin & Ventry (1963), Beagley 1973 & Martin 1978) have al so

reported difficulty of using this test with sone subjects.
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The two other problens cited by Beagley (1973) in the use of
this test are (1) recruitnment of loudness in a patient with a
true cochlear loss may result in awell-nmarked feedback (2)
hearing may be near normal at sone frequencies with severe

| oss at others, which should be taken care of.

2. Speech tests for Pseudohypacusis:

1. Doerfler Stewart Test(ES): It was given by Doerfler and

Epstein (1956), Doerfler and Stewart (1946). This test has
gained a lot of acceptance in functional hearing |oss cases
(Davis & Gol dstein 1960; MIler 1955; Newby 1958; Watson &
Tolan 1949).

The test conpares to speech v/s noise. Doerfler and
Stewart (1945) have commented on their test as "Mst |isteners
continue toirespond even when noise is presented at a |evel
10 to 15 dB nost intense than the speech. The nonorganic
patients tend to stop respondi ng even when the noise is |ess

intense than speech”. Based on this, their test is devel oped.

Initially in the test SRT is found by a binaural adm ni -
stration of stinuli (speech spondees) in an ascendi ng manner
The SRT so got is SRT;. After this noise is sinmultaneous

introduced with speech which is increased in 10 dB steps
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until he no longer repeats the spondees. This level in

NIL (Noise Interference Level). If NILis not equal to SRT; + 5
+20dB the | evel of noise is further increased to reach it. At
this level intensity of speech is reduced until SRT. - 15dB | evel.

After this the noise level is reduced to 0 dB HL.

| f patient does not repeat when the | evels are reduced
a second SRT is got - SRT,. He is latter asked to informwhen
he hears noise which is raised in 5dB steps. That |evel becones
NDT (Noi se detection |l evel). Norns as given by Epstein and
Hopki nson (1956) Doerfler and Epstein (1956) are as follows:

SRT; - SRT, - -4 to + 5dB
SRT; - NDT - -7 to +15dB
SRT, - NDT - -7 to +15 dB
SRT; +5-NDT - -18 to + 3dB
NDT - NI L - -31 to - 2dB

Doerfler and Epstein (1956) have said that if a subject
has 2 or nore +ve signs, the test is +ve. One (+)ve sign is
interpreted as equivocal and O signs as negative. They also
said that the nunber of positive neasures was not a critical
o _ the +ve result was obi
factor, as were the specific nmeasures on which/noi se detection ned

and noi se interference being nost sensitive to the presence of

functional hearing | oss.
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Hopki nson (1978) has put forward the advantage of the
test as being the universality of norms which helps in cla-

ssification and all ows an easy conmunication with professionals

There is little objection for this test. Menzel (1960)
concluded by starting that the test = "... a sensitive detector

of non-organicity.

2. Speech Stenger Test

It is based on the principle of classical pure tone
Stenger test, except that spondiac words are used as stinul
(Tayl or 1949; Johnson et al 1956; Watson & Tol an 1962 cited
by Martin 1978; Hopki nson 1973).

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

The test helps to obtain SRT close to patients true threshold

| evel .

Taylor (1949) says that relatively small interaural

di fference can produce positive results. Menzel (1960) is
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of the viewthat the test is nost useful when there is signifi-
cant. If difference in SRTs and there is a functional overlay
for speech in poorer ear. Newby (1958) says that if helps to
overconme dyplacusis. Martin (1978) is also of the view that

it hel ps to overcone problens of diplacuses and beats, while it
al so provides quantitative information of hearing level. The
procedure has been described by Carhart 1966; GCoetzinger & Proud
1958, Newby 1958 and Watson and Tol an 1949.

3. Shifting voice test

It is a test which is also a nodification of speech stenger
and is applicable in cases with unilateral functional hearing
| oss. The stinuli, can either be instructions, questions or
even spondees, this stinmuli is shifted between the ears. The
patient is asked to indicate through which ear he is hearing
the exam ner by pointing to appropriate earphone. Johnson
et al (1956) and Carhart (1960) suggest that this procedure is also
useful with bilateral cases who have slight inter aural threshold
differences. Davis and Gol dstein 1966 have also found it to be use-
ful in unilateral cases. An individual with pseudo hypacusis
responds inconsistently on the shifting voice test (Newby 1972)
who has also stated that it is difficult torely on this as it
in turn relies on putting pressure on the patient which again
depends on patients confusion (Watson 1949). Thus there is
di sagreenment whet her test results approximte true threshol ds

(Carhart 1960) .
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4. Lonbard Test

It is used to identify either unilateral or bilateral
functional hearing | oss. The basis for the test is the Lonbard
reflex which is a relatively automatic increase in speakers
vocal intensity in the presence of intense noise (Chaiklin &

Ventry 1963).

For cases with unilateral deafness, nost clinicians
advocate application of noise to better ear (Asherson 1936;
G ove 1943; Harbert 1943; Morrison 1955) although sone clini-
ci ans advocate it to poorer ear (Watson & Tolan 1949) and still
others say that it first be admnistered to one ear and then

the other ear (Heller 1955).

In bilateral cases (Watson and Tolan 1949) reconmend
that noise be applied binaurally. Hanley and Harvey (1965)
have denonstrated difference in vocal intensity between talking in

qui et and when 50 dB sae tooth noise was given.

There are sone di sadvantages of this test which have
been put forward by Newby as being (1) There is no certainity
as to at what SL the reflex begins (2) a sophisticated patient
will be able to control his vocal intensity sufficiently to

negate the test results.

Chai klin and ventry (1963) have concluded that |onbard

test may be hel pful when gross changes in vocal intensity
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occur and that the absence of the Lonbard effect nmay often
represent a false negative results and so the test, as pre-
sently used is relatively inefficient and should be inter-

preted cautiously.

3. Story Tests

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

Ventry 1963).

6. Del ayed Auditory Feedback (DAF)

The effects of delayed speech feedback was studied
before it becane evident that it was appropriate for investi-

gating hearing t hr eshol ds (Lee 1950).

Col | ege students with normal hearing "Feigned Mlingering
were subjects in one of the early attenpts to use DAF as a test
of hearing levels (Tiffany and Hanley 1952). The effect on
readi ng was significant when the signal was 75 dB HL. I n audi -

tory procedures used delay 0.1 to 0.2 sec. They have suggested
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that the test is effective at high levels of feedback signals
"(Tiffany and Hanl ey 1952; Chaiklin and Ventry 1963). Investi-
gators reporting on DAF have stressed that a great deal of

i ndi vi dual narration have been shown in response to feedback
and that in general the test is not helpful in obtaining a
guantifiable threshold (Martin 1978). Thresholds are inferred
as 20 dB or nore below the | owest |evel of positive effect.
The test can be used either binaurally or nmonaurally with
equal effectiveness (G bbons and Wnchester 1957). If the
nmonaur al procedure is used, appropriate contral ateral nasking

IS necessary.

Earliest investigations suggested starting the test at
hi gh feedback | evel and then decreasing the intensity for
successi ve readings until the effect no | onger occured
(Hanley & Tiffany 1934). Ohers have suggested starting
w t hout feedback for a baseline and then increasing the
hearing threshold levels until a change in reading rate occur.
(McG anahan, Causer and Studebaker 1960). A speech tine anal yser
may be used for precision of neasurenent (MG anhan et al 1960),

however a stop watch is sufficient in view of special equipnent.

7. SW TCHED SPEECH TEST

It was given by Calicero (1957), Here several tests of

meani ngf ul short sentences recorded at an average speed of
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85 words per mnute are used. The sentences are sw tched back
and forth between the ears at 30 dB above the better ear thre-
shold with 50%of the signal going to each ear. \WWen on-off
ratio is 50%and when two switching rates (2-3 per sec) are
used, the patient hears the nessage in the better ear as rela-
tively unintelligible interrupted speech, but intelligibility
increases as swtching rate is increased. In functional hear-
ing loss case, he is unaware of which portion of the signal was
presented to the poorer ear or to the better ear. Thushe may
have high intelligibility at low switching rates or may report
inability to understand nessage even at high switching rates;
both the responses are supportive of functional hearing | oss

(Chaiklin &Ventry 1963).

8. Yes No test

It is a test used for diagnosis of functional hearing
loss in children. Here thresholds are determ ned by a
ascendi ng descendi ng procedure and case is instructed to say
"yes' on presence of stinmuli and 'no' when it is absent.
MIler and Rachman 1970, M Il er 1968 reported that the success
of the test depended on child responding imrediately after the

tone has been presented.

Frankton (1976) has commented that degree and type of

| oss can be determned by this technique. Also the test is easy
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to adm ni ster and does not necessitate the use of specia

equi pnent .

8. Falcovers lip reading test:

This test was given by Falcover in 1966. The test contains
auditory as well as visual stimuli and consists of nonosyll able
honmophenous wor ds, which are nearly inpossible to perceive by
lip reading al one. The patient however does not know this and
responds in his usual way to sound and vision. Because npst
of the correct responses are a result of audition, the patient
i nadvertently reveals sone degree of functional hearing |oss.
The technique is also effective with patients who denonstrate

a nmuch smaller degree of functional hearing |oss (Falcover 1966).

Gol dman 1971 used the sane test in his study and conmented
that, the test helps to determ ne the organic |levels definitively.
The SRT predicted fromthe test relates nost closely to standard
pure tone and speech neasures and it is remarkable in exposing
the functional problem w thout obviously indicating to the

subj ect that he has been caught.

Besi des the above advant ages, ol dnan 1971 has al so
pointed that this test can be used either nonaurally or binaurally.

It requires no special equipnentfor its admnistration. Also
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the functional hearing |loss patient who tries to convince his
reliance on lip reading cues in order to communicate falls as
an easy victimin this test. Goldman (1971) said that Psycho-
physically and physiologically the Falcover test has definite

advant ages which warrant its inclusion in test battery.

9) Speech neasures by El ectrodermaR Audi onetry ( EDA)

O assical conditioning of Speech Signals

Rul um and Carhart (1958) did a validation study of speech
by EDA using normally hearing subjects and conductively inpaired
subjects. Menzel and Rulum 1959 foll ow up 30 pseudohypacusis
patient di agnosed by EDA with speech and found EDA with speech

successful .

The follow ng procedure and interpretation are suggested
for classical conditioning speech signals. The patient was
instructed to listen to the words and not to repeat them He
was made aware that the shock would be part of test. The proce-
dure reported by Rulum and Carhart 1958 involved conditioning
the skin response to a spondaid word that was presented in a
group of spondees by nonitored live voice. The unconditioned
stimulus (shock) was al ways used when the key word was presented
during the conditioning schedule. Al of the words were presented

at a level that could be heard easily during conditioning.



The threshold for intelligibility was established by omting the
shock and presenting words at supposed subthreshold |evels. In
brief, a series of words, the key word or conditioned stinulus
was al ways one of the spondees. Oher words nmay have been

shown mnimal ink witer novenent but not of sufficient anplitude

to be identified as conditi oned word.

(b) Instrunmental Avoidance Conditioning

Atest was described that used instrunental avoidance con-
ditioning to obtain verbal responses to the speech signals (Hop-
ki nson, Katz and Shull 1960). The test took 2 practical neasure-
ments of SRT at the sane tine, the GSR recording to the conditioned

speech signals as well as the actual verbal response.

A conparison of two conditioning techniques in a study of
GSR speech audionetry with normal showed that instrunental avoi-
dance techni que was superior in the followng: (1) nore rapid
acquisition of conditioning (2) greater resistance to extinction
(3) wider intensity generalization and (4) less stimulus intensity
dynam sm (Katz & Conelly 1964). Simlar finding noted in a study
i nstrunental versus classical conditioning using puretones by

Shepherd (1964).



2.45

2.5 Treatnment of Functional hearing |oss

Research on treatnment of patients with functional hearing
| oss has been grossly neglected. This neglect is probably due
to lack of knowl edge about the possible etiologies of functional
hearing | oss. There are probably psychol ogi cal, neurophysi ol ogi cal
and general nedical conditions (or conbinations of these conditions)
that are significant in theetiology of functional hearing |oss but
the limted know edge avail able about these conditions has restric-
ted treatnment efforts and consequently has restricted rel ated
research. The el ectrophysiol ogi cal nethods, electronystagnography
hypnosi s, signal detection tests and in that receiver operating
characteristics are sone fertile areas of research (Hopkinson 1973).
Early detection, especially with children would prevent |ater

conplications (Hbpkinson 1973).

A nunber of techni ques have been described for the treatnent
of functional hearing | oss as hypnosis, nacrotherapy, psychotherapy
sinul ated surgery, faradification and retional explanation

(Chaiklin and Ventry 1963).

Research on treatnent is needed to answer which of the many
t heapeutic techniques available is nost efficient and suitable
for mpjority of patients with functional hearing | oss. Wy do

sone patients easily resolve their functional problemwhile
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ot hers do not? How permanent is resolution achieved by superficia
counsel ling techni ques? Do other functional synptons replace synptons
of hearing loss? What is the role of aural rehabilitation in the over-
all rehabilitation process? The treatnent of functional hearing |oss
concern nedical as well as non-medical disciplines (Chaiklin & Ventry

1963) .

It is known that nost of the pseudohypacusis subjects enploy a
| oudness yardstick. Any test designed to detect pseudohypacusis should
try to break the yardstick enployed by the subjects. The efficiency
of a test for pseudohypacusis depends on how well it disrupts the
patients | oudness yardstick. The survey of literature shows | ack
of data on reliability of feigning hearing loss. It is not clear
how efficiently the pseudohypacusis cases feign a hearing | oss.
The data on the reliability of simulated hearing | oss are needed to
establish the efficiency of pseudohypacusie patient in simulating

hearing | oss.
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MVETHODOL OGY

3.1. Subjects

A group of 40 normal hearing subjects fromAl |l India
Institute of Speech and Hearing, Msore was selected- Their

age range was 17 years 10 nonths to 28 years.

The group consisted of 18 males and 22 fenmales. The

criteria for selection of subject was that they had to pass a
screening test for hearing at 20dB HL ANSI 1969 for frequencies
from 250 Hz to 8KHz.

Qut of 40 subjects, 20 subjects were randomy classified
into four groups, each group consisting of 5 subjects. Each
group was asked to simulate a particul ar degree of hearing | oss
i.e. the groups A, B, Cand Dwere asked to simulate 50, 60, 70
and 80 dB at 1 KHz hearing | oss respectively.

Additionally four groups of 5 subjects (viz. Goup E, F, G
and H were asked to sinulate a hearing | oss of 50 dB and 70 dB
at 2 KHZ and 4 KHz. E and F groups were asked to sinulate hearing
loss of 50 a Bat in & 4 KHz. respectively. & G& Mto stimulate
Fed Bat zu & 4k respectively.

3.2 I nstrunents

Lotus type | a 8112 audi oneter was used. The earphones

and ear cushions used were TDH 39 and MX 41 AR respectively.
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The instrunent was calibrated wwth B & K calibration equi pnent

The bl ock diagramfor calibration is given in the Appendi x.

3.3 Testing environnent

Testing was carried out in a single roomsituation i.e.

in one of the sound treated roons at Al Il SH.

The noise levels in testing roomwere well within the

maxi mum all owable noise levels (in dB SPL).

3.4 Instruction

"You are going to hear sone puretones. First 5 tones
will be at the sane level. Later a nunber of tones wll be
presented at different |evels. You have to raise your finger
when you feel that the |oudness |evel of the tones which follow
the first five tones is greater than | oudness level of first
five tones; otherwi se don't raise your finger i.e. you should
not respond to the tone if its |oudness is weaker than or
equal to the |oudness of the fixed |evel tone (the tone which

woul d be presented five tines in the beginning."
3.5 Presentation of tones

First the tone was presented at a fixed level.(i.e.
criterion level) for five tinmes (The subject was asked to

remenber the | oudness of the tone). Later the tone was
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presented at different levels randomy for 30 tinmes).

Based on the subjects response false positive and fal se
negati ve responses were found out for each subject seperately
The response was considered as fal se positive if the subject
responded bel ow or equal to the criterion level. The response
was considered false negative if the subjects did not respond

even though the level of the tone was above the criterion

| evel .
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RESULTS AND D SQUSS| ON

Tabl e 1 shows the nunber of false responses for all the
subjects in such group (Goup A, B, C&D). The results show
that the fal se responses observed for groups A and B are nore
than the fal se responses observed for groups Cand D. This
inplies that it is difficult to sinulate a hearing |oss at

| oner levels (at 50 dB or 60 dB)

Table Il shows the percentage of fal se responses for

each group (A B, C&D).

Table |1l shows the fal se responses for Goup A E and
F. The fal se responses observed in groups E and F are nore
than the fal se responses observed in group A° This indicates
that it is difficult to sinulate a hearing | oss at hi gher

f requenci es.

Tabl e 1V shows the percentage of fal se responses for

groups A, E and F.

Tabl e V shows fal se responses fromgroups C, G and H
The fal se responses observed in groups Gand H are nore than
the fal se responses observed in group C This also shows that
it isdifficult to sinulate a hearing | oss at higher frequencies

even at higher levels (at 70 dB).

Table M gives the percentage of false responses for

each group C, G and H.
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TABLE |11 - Nunber of false responses for Goups A, E & F at different frequencies at 5QdB criterion
- eem] Em E e = e e e Es O E mm we -~ llﬁ!lll-ll ''''' lll'l.ﬁll'llu-lllll'i{llli'l"nl
s1,| Sroup & (50 dB) at 1 KHz sl. Group E (50 dB) mﬂ.mrmmm si. Group F_(50 dB) at <4 KHz
No.| False(+ve) Hﬁmwmm (=ve) | No. False A+<muﬁ False (=ve) |No. False (+ve) False (=ve)
*
1% - | 4 (60 dB) 1 - M 4 (60 dB) 1 - “ 4 (60dB)
- 1 (70 aB) - 2 (60 dB) - 2 (70 @B)
5 false wmmﬁosmmm\ _o false Hmmﬁoummma amuwwwmm réesponse
out of 30 trials out of 30 trials | out of 30 trials
H| S ==
2. |1 (50 @B) H - 2 1 (504B) A 3 (60 dB) 2 - " 5 (60 dB)
1 (40 dB) 2 (70 d@B) - 2 (70 d&B)
1 false response 7 false responses 7 false responses
out of 30 trials jout of 30 trials | out of 30 trials
3. - 4 1 (60 @B) 3 - | 2 (60 @B) 3 - | 1 (60 d@B)
f
1 false response hm alse response 1 false response
out of 30 tri out of 30 trials out of 30 ﬂﬂumpm_
4, - 4 (60 dB) 4 - | 4 (60 dB) 4 - 5 (60 dB)
- # 1 (60 dB) - | 3 (70 @B) - 5 (70 d@B)
\m false responses \q false responses 10 false responses
30 tria out of 30 trials out of 30 trials.
|
5. - __H (60 dB) 5 2 (50 dB) ; 3 (60 @B) 5 - | 5 (60 @B)
_ - 1 (70 d@B)
Mw false response 6 false response 5 false responses
out of 30 trials out of 30 nnpmwmﬂ out of 30 trials
Mean false 4 e N R Ol i
responses 1.6 Mean false responses bB.6 Mean false responses 5 5.8
S.D. 232 S.D. 1.85 S.D. 2,93

* Figures in parenthesis indicate the level of the tone
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CHAPTER V
SUMVARY AND CONCLUSI ON

The present study was carried out in order to findout
the reliability of simulated hearing | oss. For this purpose,
40 normal s hearing subjects were selected fromAll India
Institute of Speech and Hearing. The group consisted of 18

mal es and 22 fenmal es, with the age range 17 years 10 nont hs to 28 years.

Qut of the 40 subjects, 20 subjects were divided into
4 groups, viz. A B, Cand D Group A had to sinmulate a hear-
ing loss of 50 dB, Group B had to sinulate a hearing | oss of
60 dB, Group C had to sinmulate a hearing |oss of 70 dB and

Group D had to sinulate a hearing | oss of 80 dB.

Al'l the subjects were presented with 5 tones at a criterion
| evel. Later, 30 tones were presented at different |evels ran-
domy. The subjects had to respond by raising his finger when-
ever the tone level was |ouder than the tone presented at the
criterion level. The response was fal se positive of the
subj ect responded to a tone at a |l evel below or equal to the
criterion level. The response was considered fal se negative
if the subject did not respond even though the level of the

tone was above the criterion | evel.
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The total nunber of fal se responses was noted. The results
of the present study have revealed that it is difficult to simulate

a hearing loss at a | ower level than at a higher |evel.

The renmaining twenty subjects were divided into four groups
(viz EfE F, Gand H). Goup Ehad to sinulate a hearing | oss of
50 dBH at 2 KHz, GQGoup F had to simulate a hearing | oss of 50 dB HL
at 4 KHz, Goup Ghad to sirmulate a hearing |l oss 70 dB HL at 2 KHz,
and Goup Hhad to sinulate a hearing | oss of 70 dB H.L at 4 KHz.
The fal se responses were noted for groups E, F, G and H groups when
conpared to the fal se responses of E and F groups. This inplies

that it is difficult to sinmulate hearing | oss at higher frequenci

CONCLUSI ONS

1. The overall performance of the subjects shows that the
subj ects can sinulate hearing loss reliably.

2. The performance of the subjects has showed that it
is difficult to sinulate hearing loss at low intensity
| evel s.

3. The performance of the subjects has showed that it is
difficult to sinmulate hearing | oss at higher frequencies.

4. The results of the present study showed that the
maxi mum per cent age of fal se responses was 28%.

* Kk kK
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