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| NTRCDUCTI ON

It is not an uncomon situation for an audiol ogist to
attenpt to nake the nost of avail abl e diagnostic skills when
he encounters a patient in whomthere exist discrepancies
bet ween observed behavi our and audi onetric findings but no
organic condition is apparent, such a patient nmay be well
noti vated, physically and nentally alert for the test but yet
may deliberately feign or exaggerate a hearing | oss for
personal gain or exenption or fail to respond accurately
because of a psychogenic disorder. The subject of functional
hearing | oss has over the years received and needs further,

I ncreasing attention fromthe audi ol ogi st.

Functional hearing | oss has been best defined by Ventry
and Chai klin (1962) as "the appropriate di agnosis when there
are audionetric discrepanci es and/ or di screpancies between
observed behavi our and audi onetric findi ngs and when no appar ent
organic condition can be found to account for the discrepan-
cies". Controversy regardi ng usage of termnology still exists
as not all audiologists and other specialists concerned with
hearing use the term' non-organic hearing loss'. Chaiklin and
Ventry (1963) stress the use of the term'functional hearing
loss' as it is nore neani ngful and operational. Martin (1981)
comments that, while the term'functional' may be used for any
ki nd of non-organi c di sorder, the term' pseudohypacusis'

relates specifically to hearing. Such differences apart, the
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need for clinical tests to neasure organic thresholds of such

patients has been felt by audiol ogists all over the world.

The primary purpose of special tests for pseudohypacusis
Is to provide informati on about the patient's hearing even in
cases where cooperation is |acking. Such tests provide,
qualitative and quantitative informati on about hearing by
maki ng use of pure tones or speech stimuli by neans of diag-

nostic audi oneters or other special equipnent.

Li preading ability has been used as a tool in detection
of functional hearing loss. |t can be checked by using
m ni mal visual cues, elimnating voice or swtching to whisper
or continuing conversation by turning away fromthe patient
(Fel dman, 1967). Falconer (1966) found that in patients with
functional hearing |l oss, the claimof getting along well in
ordi nary conversation using |ipreadi ng woul d not be possible

and require at |east sone use of hearing.

The |ipreadi ng test devel oped by Fal coner (1966) contains
auditory as well as visual stimuli and consists of nonosyl | ab
honmophenous words which are nearly inpossi ble to perceive by
|i preading al one. The patient does not know this and as expected
correct responses as a result of audition would nake hima
‘victim of his "lipreading ability' and hence inadvertently

reveal sone degree of hearing | oss.

Gol dman (1971) found the test to be useful in determning
organi c hearing threshold levels with the predicted SRT rel at -

ing closely to standard pure tone and speech neasures.
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Subba Rao (1981) and Sadia Sehar (1982) worked on the
| i nes of Fal coner (1966) and devel oped |ipreading tests in
Kannada and H ndi | anguages. Both concluded that such
tests would hel p in predicting SRT, which very cl osely
corresponded to the true SRT in nornmals and in sensori neur al
| oss patients. They indicated that simlar tests nay be

constructed in other Indian | anguages.

Need for the study:

Since, thereis aneed to identify pseudohypacusis in
Tam | speakers particularly nonolinguals, the present study

was carried out.

Plan of the study:

The study was designed to develop the test materi al
in Tam| |anguage and standardi ze the test naterial in

nornmal hearing Tam | popul ati on.



REM EW G- LI TERATURE

2.1 Introduction:

Not every patient seen in the audiology clinic is fully
cooperative during the hearing evaluation. This |ack of coope-
rati on may be because the patient (1) does not understand the
test procedure (2) is poorly notivated (3) physically or eno-
tionally incapabl e of appropriate responses (4) w shes to
conceal a handicap (5) is deliberately feigning or exaggerating
a hearing loss for personal gain or exenption or (6) fails to

respond accurately because of unconscious notivation.

Many terns have been used to describe a hearing | oss which
appears greater than can be expl ained on the basis of the patho-
logy in the auditory system The nost popularly used terns in
the literature today are "pseudohypacusis", "psychogenic hear -
ing | oss" and"nmalingering*. Martin (1978) supports the use of
terns "pseudohypacusi s" and "nonorgani ¢ hearing | oss" because
of their specific reference to hearing loss. Ventry and Chal klin
(1962) have attemted to resol ve confusion in termnol ogy by
using the term'functional hearing |oss' which is neither the
antonymof 'organic' nor the synonymfor 'psychogenic'. Many
audi ol ogi sts use the terns interchangebly tg. Martin (1978)

uses the terns ' pseudohypacusis' and 'nonorgani c hearing | oss'.

2.2 Pseudohypacusis in adults:

One of the factors which nmay encourage a person to feign



a hearing |l oss or to exaggerate an existing hearing loss is
financial gain. Atshuler (1982) reports that a significant
amount of stress is directly attributable to econom c insta-

bility.

QG her factors which nmay contribute to pseudohypacusi s
are psychosocial and Include the wish to avoi d indesirable
situations. There may be many ot her gai ns which the indivi-
dual may feel are afforded to 'hearing handi capped persons,

i ncl udi ng excuses for |ack of success advancement in position,

poor nmarital situation and so on' (A tshuler, 1982).

The nunber of persons w th pseudohypacusis is increasing
since inplenentation of federal |aws regarding hearing safety
in the workpl ace. The prom se of financial reward is bound to
be a factor precipitating pseudohypacusis in workers who are

i n danger of incurring noise induced hearing | oss.

Trier and Levy (1965) studied the social and psychol ogi cal
characteristics of adult nmal es with pseudohypacusis. The non-
organi c group achi eved | ower scores on all measures of current
soci o-economc status and al so score significantly | ower on
verbal intelligence neasures and showed a greater nunber of
clinically significant enotional disturbances as hypochondri asis.
These findings support earlier studies which state that such
adults mani fest a reliance on deni al nechani sns, have a dimni-
shed sense of self-confidence and feel sonme gain on appearing

to be hearing-inpaired.
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There still exists controversy over whet her a non-organic
hearing | oss may be psychogenic at all or whether all threshol ds
are exaggerated towards personal gain. Beagley and Kni ght (1968)
stated that psychogenic deafness is rare but exists and can be
di agnosed by paying careful attention to the criteria. oldstein
(1966) argues that if such hearing | oss exists, |ower threshol ds
shoul d be found on el ectrophysiol ogi cal tests and hearing i npro-
ment shoul d foll ow psychol ogi cal treatnent. Therefore he believes
that all nonorganic | osses are consciously sinulated (nalingered)
and are not psychogenic. Ventry (1968) disagrees with ol dstein
(1966) and feels that since the term'psychogenesis' does not
separ at e consci ous fromunconsci ous behaviour, if there is sone
psychol ogical origin, it is by definition psychogenic. GCohen
et al (1963) postul ated that individuals who present inconsistent
results on hearing tests may be influenced by psychodynam c
factors. deason (1958) feel that in may cases of pseudohypacusis
the problemis on an unconscious level in order to gain a favored
goal, or to explain to society that the patient is blameless for
| nadequat e social behavior. Fromthis point of view exaggerated

heari ng | oss may be one synptom of personality disturbance.

Kat z(1980) cautions that certain neurol ogi c probl emcan
appear to be nonorganic in nature. For exanple, one patient

who initially responded on pure tone eval uati on between 40 and

70 dB HL and eventually at 20 dBH. is reported to respond to
spondees at 15dB. This patient was by no neans a nalingering
nor psychogenic. Rather he was a volunteer for a study because

he was termnally ill with a tunmor of corpus call osum



2. 3 Pseudohypacusi s in children:

A nunber of case reports of pseudohypacusis in children
appear in the literature. D xon and Newby (1959) reported on
40 children between ages of 6 and 18 years w th pseudohypacusi s.
Recently McCanna and DelLapa (1981) and nmany ot her audi ol ogi sts
report cases with narked exaggerati on of hearing threshol ds
for pure tones in the presence of normal speech reception thresh-

ol ds.

There are al so cases of apparent malingering with psycho-
| ogi c undertones. Bailey and Martin (1961) reported a boy with
nornmal hearing sensitivity who nanifested a great many nonor gani c
synptons and del i berately attenpted to create an inpression of
a hearing loss so as to gain admssion into a residential deaf
school, where his parents were teachers. Further investigation
reveal ed that the boy was poor student in a high school for
nornmal hearing students. Halewell et al (1966) described a 13
year ol d boy who reveal ed essentially normal hearing under hypno-

sis though he pretended to have a bilateral severe hearing | oss.

Cases of presuned psychogeni c hearing | oss have al so been
docunmented. Lumo et al (1969) felt that such hearing | osses
may be due to famly conflicts. Barr (1963) reports 32 cases
whose pure tone thresholds were in the 60dB - 80dB range but
speech reception thresholds significantly bettwe who were of

normal intelligence but had poor school performance. Since they



cane fromhi ghly schol asti c backgrounds, they consciously or
unconsciously tended to feign a hearing | oss so as to explain
poor academ c achi evenent. Such secondarygai ns may al so be
used by other such children who fail school screening tests.
Several authors (Ross, 1964; MIller et al 1968) have stressed
t he need to uncover nonorgani ¢ hearing | osses before referrals

ar e nade.

Pseudohypacusis in children appears to occur with suffi-
cient frequency to cause concern. Performance or supervision
of hearing tests on young children by an audi ol cgi st may serve
to avert what may |ater develop into serious psychol ogic or
educational difficulties. On the other hand, the audi ol ogi st
should be alert to the possibility that the probl emuncovered
may be one of auditory perception and not true hearing |oss

(Weczorek, 1979).

2.4 Indications of pseudohypacusis

2.4.1: The nontest situation:

Frequently the source of referral wll suggest the possibi-
lity of pseudohypacusis. Wen an individual is referred by an
attorney follow ng an accident that has resulted in aclient's
sudden | oss of hearing, it is only natural to suspect that non-
organicity may play a role in test results. This is also true
of veterans referred for hearing tests, the results of which
deci de the anount of nonthly pension. Pseudohypacusis nust be
on the mnds of clinical audiologists or they may m ss sone of

t he synptons which indicate its presence.
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A case history is always of value, but is particularly
val uabl e in conpensation cases. It is obviously beneficial
for examni ng audi ol ogi sts to observe not only responses to
questions but also the manner in which responses are offered.
The patient may claiman over reliance on |ipreading nmay ask
for inappropriate repetitions of words and constantly,
readjust a hearing aid. Exaggerated or contradictory statenents
of difficulty or disconfort, vague descriptions of hearing
probl ens, volunteering of unasked for supplenentary information
are synptonati ¢ of pseudohypacusis. Sonetinmes exaggerated action
as wat ching every novenent of the speaker's |ips or cupping a
hand over the ear nmay be evident but information should be

wei ghted careful ly.

2.4.2: The test situation

During the hearing examnati on, the pseudohypacusis patient
Is frequently inconsistent in test responses. A certain anmount
of error is expected in any individual; however, when the nmagni -
tude of this variability exceeds 10 dB for any threshol d neasure-

ment, one shoul d consider the possibility of non-organicity.

Two types of patient errors commonly seen in clinical pure—
tone testing are the fal se positive and fal se negati ve responses.
Wien the subject does not respond at |evels at or slightly above
true thresholds this constitutes a fal se negative response. False
negati ver esponses are, characteristic of pseudohypacusi s.
Frequently the highly responsive patient will give false positive

responses signalling that a tone was heard when none was presented
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at or above threshold. False positive responses, though often
annoyi ng are characteristic of true hearing | oss. Feldnan (1962)
points out that the patient with pseudohypacusis does not offer
fal se positive responses during silent periods on pure tone
tests. Chaiklin and Ventry (1965a) found that only 22%of their
group of adult subjects with nonorganic hearing |oss gave a
"false alarm while 36%of those with organic | oss gave such
fal se responses. Thus one sinple check for non-organicity is
toallowsilent intervals of a mnute or so fromtine to tine.
Afalse alarmis nore likely to indicate that the patient is
trying to cooperate and believes that a tone was introduced.
Extrenely slow and deliberate responses nay be indicative of a
non- organi ¢ probl em si nce nost patients with organi c hearing
| oss respond relatively quickly to the signal particularly at

| evel s above threshold (Wod et ai, 1977).

2.4.3. The audionetric configuration:

A nunber of author have suggested that an audi onetric
pattern energes Wiich is consistent with pseudohypacusis some
have described this pattern as a relatively flat audi ogram show
ing an equal anount of hearing | oss across frequencies (Senenov,
1937; Fourier, 1958). Qhers have suggested that the saucer
shaped audiogram Simlar to a supralimnal equal |oudness
contour is the typical curve illustrating non-organicity (Doefler,
1951; Carhart, 1958? Coetzinger and Proud, 1958). On the other
hand, Chaiklin et al (1959) observed that saucer shaped audi ograns

can al so be seen intrue organic hearing | osses and that these
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curves are seen infrequently in nonorganic hearing | oss. They
concluded that there is no typical pure tone configuration
associ ated with nonorganic hearing loss. Since the patient with
non-organi ¢ hearing | oss may attenpt to give responses that
are of equal |oudness at all frequencies, ignorance of the
manner in which |oudness grows with respect to intensity at
different frequenci es does suggest that the result could be a

saucer shaped audi ogram

In a study of 64 nen with non—ergani c hearing | oss and 36
men with true organic hearing | oss, Ventry and Chai klin(1965)
asked a panel of three experienced audiol ogists to judge the
configurations of the audiograns. Saucer shaped curves appeared
in only 8%of the non-organic cases and were al so seen in true
organi c |l osses. This research indicates, as nmany experienced
audi ol ogi sts have observed, that the saucer audiogramhas limted

ability in identifying pseudohypacusis.

2.4.4: Test-Retest-Reliability:

One indication of non-organicity is |ack of consistency
on repeated neasures. Counselling the patient about his in-
accuraci es may encourage nore accurate responses; however if
this counselling is done in a belligerent way, it can hardly
be expected to increase cooperation. Sonetimnmes a brief expla-
nation of the test discrepancies inproves patient cooperation.
By withholding any allegations of guilt on part of the patient

t he audi ol ogi st can assune personal responsibility for not
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havi ng conveyed t he instructions properly. This provides a
graceful wayout for nmany patients, even if they are highly
commtted to nonorganic hearing | oss. Berger (1965) found
that sonme children can be coaxed into "listening harder"

thereby inproving results on pure tone tests.

2.4.5; The shadow curve:

It is generally agreed that a patient with asevere hearing
|l oss in one ear will hear a test tonein the opposite ear if
the signal is raised to a sufficient level during a pure tone
test. For an air conduction signal, the levels required for
contral aterization range from40 to 70dB dependi ng on frequency
(2w sl ocki, 1953). The interaural attenuation, theloss of
energy of sound due to contralaterization is nuch |ess for bone
conduction (interaural attenuation to 20dB at hi gher frequencies)
If a person has no hearing for air conductionor bone conduction
in one ear, the audiogramtaken fromthe bad ear woul d suggest
a noderate conductive loss. Unless clinical masking is applied

to the better ear, a "shadow curve* shoul d be expected.

It may seem advantageous to a patient feigning hearing |oss
toclaimthat loss in only one can since nornmal activities
can be carried on for the unilatarally hearing inpaired individua
w t hout any special speech reading abilities. The naive pseudo-
hypacusi ¢ patient may gi ve responses indicating no hearing in
one ear and very good hearing in the other ear. This |ack of

contral ateral response, especially by bone conduction, is a very
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clear synmptomof unilateral non-organic hearing |loss and offers
a good reason why all patients should be tested initially wth-
out masking, even if it appears obvious at the outset of test-

ing, that masking will be required later in the exam nati on.

2.4.6! SRT and Pure tone average di sagreenent;

The speech reception threshold (SRT) is generally expected
to conpare favourably with the best two of the three threshol ds
obtai ned at 500Hz, | OQOOHz and 2000Hz (S egenthal er and strand,
1964). Lack of agreenent between the pure tone average (PTA
and SRT, in the absence of explanations such as sl ope of the
audi ogram or poor word discrimnation (Noble, 1973) is synpto-

mati c of non-organi c hearing | oss.

Carhart (1952) was probably the first to report that in
confirmed cases of non—erganic hearing | oss, SRT in | ower
(better) than the PTA. Ventry and Chai klin (1965) reported that
the SRT - PTA discrepancy identified 70%of their patients with
confirmed pseudohypacusis; in each case the SRT proved to be

atl east 12dB | ower than t he PTA

The lack of SRT - PTA agreenent is often the first najor
synpt om of pseudohypacusi s persons exaggerating their threshol ds
undoubt edl y use sone kind of a | oudness judgenent to maintain
consi stency throughout testing. |In attenpting to renenber the
| oudness of a suprathreshold signal, previously responded to
one mght easily becone confused between pure tone and spondaic

word | evel s.
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Little research has been carried out to explain why the

di screpancy generally favors the SRT. It mght be that the

| oudness of speech prinmarily associated with its |ow frequency
conponents. According to the equal |oudness contours; the

| ow frequencies grow nore rapidly than tones in the speech
frequencies. This speculation is supported by the work of
McLennan and Martin (1976), who concl uded that when pure tones
of different frequencies are conpared in |oudness against a
speech signal, the difference between themis a function of
the flattening of the | oudness contours. Ventry (1976) explain
t he di fference between the sensation of |oudness for speech
and pure tones on the basis of their different sound pressure

| evel references.

2.5 Test sequence:

Pseudohypacusi c patients attenpt to set a | evel above
threshold as a reference for consistent suprathreshold responses
(Hood et al, 1964; Anbrustor, 1982). For this reason, threshold
tests should be perforned before suprathreshold tests. Since
structured tests (greater examner participation) tend to |ead
to less hearing | oss exaggeration than nonstructured tests

(eg. Bekesy audi onetry).

Arnbruster (1982) suggests the follow ng test order when
examning patients wth suspected pseudohypacusi s:
1. SRT (including speech Stenger, if indicated)

2. Air conduction thresholds (including stenger, if indicated)
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3. Wrd discrimnation (initially done at | ow sensation |evels)
4. Bone conduction threshol ds

5. G her threshol d, suprathreshold and i nmttance nmeasures.

Thi s test sequence has nerit, but each clinician wll

devel op skills and styles which will dictate alternative approaches.

St andar di zation of tests for detecting and quantifying
functional hearing | oss has been focus of attention for the
audi ol ogi st. However still there exist several areas where
nore information is needed and quite obviously and review of
different tests used in the clinic call for interesting specu-

lation and criticismin the follow ng sections.

2.6 Qualitative pure tone teats for detectiontof pseudohypacusis

2.6.1: Autonatic audi onetry:

Jerger (1960) denonstrated the useful ness of Bekesy
audi onetry for determnation of focus of auditory |esion by
conparing the threshold traci ngs obtai ned with conti nuous and
periodically interrupted tones. Jerger and Herer (1961) added
a new Bekesy pattern for nonorganic hearing |oss called Type-V
to the earlier four organic diagnostic types. Here the tracings
for interrupted tones show poorer hearing than for continuous
tones. These kind of tracings have al so been reported by Resnick

and Burke (1962), Stein (1963) and Peterson (1963).



16

R ntel mann and Carhart (1964) suggests that the type-V
tracing is related to patient's own internal standard for
nost confortabl e | oudness or tohisrecalled | oudness for a
sustained tone. Hattler (1958) indicated that the type-V
tracing may be attributed to differential effects of nenory
upon the | oudness of sustained and interrupted tones. In any
case, normal hearing subjects require greater intensify for

interrupted tones to match the | oudness of continuous tones.

Hattler (1970) altered the normal pul sed-tone duty cycle
(200m sec on, 200 msec off) and called this the |engthened
off tinme test (LOT). The test has the effect of increasing
the tracing level of interrupted tones for nonorgani c patients
but has no effect on tracings of normals or organic patients
LOT identified 95%o0f a series of non—ergani c cases while
Type-V tracings using the standard 50%duty cycle identified
only 40%

R ntelman and Harford (1967) feel that the type-V
Bekesy cl assification should be based on sweep frequency
rather than fixed frequency tracings. They define the type-V
as a separation of pulsed and continuous tracings for at |east
2 octaves with a mninum 10 dB separation between md points.
Using these criteria they found type-V tracings in no nornal
hearing subject, 2%of conductive | oss subjects, 3%of S NIoss
subjects 76%of their non-organic group. Hence such strict

criteria would help better identification of pseudohypacusis.

To add greater difficulty in Bekesy tracings for pseudo-

hypacusi s patients. Hood, Canpbell and Hul ton (1964) devel oped
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BADCE (Bekesy Ascendi ng Descendi ng Gap Eval uation). This pro-
cedure involves a conparison of the differences between the
follow ng 100Hz di screto frequency Bekesy types: -
1. Continuous tone with tracing begun wel |l bel ow t hreshol d
2. Pulsed tone with the tracing begun well bel ow threshol d
3. Pulsed tone with the traci ng begun wel |l above threshold
Che functional hearing | oss group nost commonly display readily
vi si bl e gaps between the ascendi ng and descendi ng traci ngs
than do the organic group. Hood considers this to happen as

the patient's yardstick is destroyed.

The effects of sophistication and practice on type-V
tracings were recently studied (Martin and Monno, 1975). In
t hree groups of normal hearing subjects simulating a hearing
| oss, the LOT procedure was consistently superior to standard
off time (SOIN in the dictation of type-V patterns. Subjects
who were famliarized with the principle of the type—V pattern
did better than those who were not inforned. The third group
with practice were abl e to produce organic types. The authors
recommend that in case of suspected pseudohypacusis, both the
conti nuous and pul sed pure tones should be conpared to increase
the efficiency of the test. The practice and sophistication
may assist the notivated subject to avoid a type-V pattern when

a hearing loss is simulated.

A high incidence of type-V tracings reported anong ot her-
Wi se cooperative |isteners unaccustoned to Bekesy audi onetry

suggests that this type of tracing may not be a good i ndicator
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of pseudohypacusi s (Hopki nson, 1965? Stark, 1966). since,
Shepherd and CGol dstein (1965) offer a psychol ogi cal but not
necessarily psychopat hol ogi cal explanation for the tracing.
| stre and Buton (1969) report very w de pen excursions (Sw ngs)
I n patients wth pseudol pypacusi s though swing w dth may al so

be determned by factors such as reaction-tinme and personality.

Argunents over the useful ness of Bekesy audi onetry continue
but LOT and BADCE tests are of great val ue even though they do
indicate the true threshold the type-V tracing therefore suggests

non-organicity and the need for further tests.

2.6.2: Puretone tests with ipsilateral nasking:

(1) Modified Boerfler Stewart Test for pure tones:

Most subjects find it difficult to naintain consistent
supr at hreshol d responses to auditory signals in the presence
of several levels of noise in the same ear. This known diffi-
culty was the principle of the Doerfler-Stewart Test (1946)
whi ch uses spondai c words in the presence of saw ooth noi se
Martin and Hawki ns (1964) nodified the Doerfler-Stewart test
for usewith pure tones, finding it useful in discovering non-
organi ¢ hearing disorders. For the procedure to be of val ue
the clinician nmust know the precise effect of noise on pure
tone thresholds for pure tones of different frequencies so that
he can conpare the nmasking | evel s which shift the threshold
of a tone on normal ears. Their research showed that effective
maski ng | evel s were sane for nornal s, conductive | oss subjects

and sensorineural |oss subjects.
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(2) Tone in noisetest (TIN):

This test given by Pang-Ching Genn in 1970 is a nodifi-
cation of the DS test. The test exam nes an individual's
ability to respond to pure tone in the presence of a masking
noi se and has only one criteria neasurenent, the difference

bet ween t hreshol ds in quiet and noi se (Pang-Ching, 1970).

Here first threshold T, is obtained in ascendi ng net hod.
Wth the intensity at T; + 5, w de band noise is introduced
suddenly at | GdB above the (T;+5) level. Again threshold is

obtained with a interrupted tone.

(3) Sensori—eural acuity |level (SAL) Test:

Desi gned by Jerger and Tillman (1960) to be used in lieu
of bone conduction audionetry in determ ning sensorineural
sensitivity, Rintelmann and Harford (1963) found that it also
proves hel pful in identifying non—erganic hearing |oss. They
found in 10 children with pseudohypacusis, air-SAL gaps w thout
conductive | oss consistent with other test findings.

2.6.3: Mscellaneous pure tone tests for detection of
Pseudohypacusi s:

Most of the following tests are based on confusing the
patient so that he cannot recall a previously established

| evel at which he responded to an acoustic signal.

(1) Ascendi ng- Descendi ng Audi ogram

Harris (1958) suggests that a difference of greater than
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10dB (25 to 30dB) between the two threshol ds obtai ned by using
t he ascendi ng and descendi ng nethods is indicative of functional
hearing | oss. For patients w th pseudohypacusis, it is a con-
sistent procedure and Ken, G|l espie and Eastern (1975) suggest
that the test is inproved if the descendi ng procedure is carried

out in 10dB rather than 5dB steps.

(2) Count and Recal | Procedures:

Sone tests may be carried out by presenting a nunber of
pure tone pul ses is rapid succession and asking the patient to
count and recall the nunber of pul ses he heard. The intensity
of tones may be varied above and bel ow the admtted threshol d
of the tone in one ear (Ross, 1964) or above the threshold in
one ear and bel ow the threshold in the other (Nagel, 1964). If
the originally obtained thresholds are valid, there should be
no difficulty in counting the pul ses. Inconsistency should only
occur if the tone pul ses are above threshol d and the pati ent
has to sort out the nunber of |ouder ones fromthe softer ones.

This can be very difficult for the patient.

(3) Gaynor (1974) suggested a procedure which requires that the
patient be tested for pure tone thresholds in the nornal fashion
and then while hunmmng audi bly and inaudibly. The hunmm ng
produces masking and el evation of the threshold in subjects
with normal hearing. However such procedures need to be done

for a larger nunber of cases wi th pseudohypacusi s.

(4) 250Hz BC Vi brator Test:

Used for a patient who shows no response to audi onetry so

we use an audi oneter that produces 250Hz BC tone at 50dB HL.
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Pl ace BC vibrator on finger joints. Condition the case

to give response to vibration.

Pl ace BC vibrator or elbowjoint, c3avicle joint and finally
on nast oi d.
If no response =) Pseudohypacusi s

| f response + =+ pseudohypacusis still cannot be rul ed out

2.7 Pure tone tests which quantify pseudohypacusi s:

The followi ng tests suggest and identify the threshol ds

of the pseudohypacusic patients: -

2.7.1: The Stenger test:

One of the best tests to detect and quantify unil ateral
functional hearing loss, it is based on the Stenger principle
whi ch states that when two tones of same frequency are intro-
duced sinmultaneously into both ears only the |ouder tone will
be perceived. Altshuler (1971) feels that with sophisticated
instrumentation, the Stenger test is useful even with bilateral

cases.

Met hods of test presentation can be divided into the foll ow ng
cl asses (A tschul er, 1971): -

1. Involves qualitative and quantitative nethods: -

Qualitative tests are nainly screening tests for non-
organicity (Ballantyne, 1960; Heller, 1955 cited by Al tshul er,

1971). |If qualitative test is positive, many continue to test
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with a quantitati ve nmethod (Goebzinger and Pround, 1958; O Neil
and Oyer, 1966). Here the Signal is presented to better ear
at near threshold level and to the poorer ear at 20dB above
level in better ear. |f the subject does not respond at all,
we presune that he hears the tone presented to the poorer ear.
Usual |y the quantitative nethods approxi mate the threshol ds of

t he i ndi vi dual .

2. Involves qualitative nmethods and uses an ascendi ng or descend-
ing signal presentation to the poorer ear.

Peck and Ross (1970) conpared ascendi ng and descendi ng nodes
with respect to interference levels (IL). No trend was seen for
either node to yield smaller ILs and node was not a rel evant
factor. Wen the subject does not respond to a tone in the poorer
ear when it is supposed to be heard, Stenger test is said to
be positive. It is suggested that by using both nethods, a

valid threshold can be esti nated.

3. Use or lack of use of 'a fading tone':

Tone in the good ear is taken off, either suddenly or
gradual ly, after increasing the tone in the poor ear. If the
subj ect continues to respond, then the tone is heard in the

poor ear and hence the patient is trying to beat the test.

Factors that affect Stenger test:

1. Diplacusis: Can invalidate the test. However Chaiklin and

Ventry (1963) that this may be an overrated factor since, when
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acritical point is passed regarding perceived | oudness, snall
pitch differences could be observed by the Stenger effect. It
I's suggested to use a speech Stenger test or narrow band noi se

for the Stenger test as suggested by A tshuler (1971).

2. Recruitnent: Can provide msleading results, but is arare

occurence in cases of strict unilateral |oss though while deal -
ingwith a bilateral case, recruitnent is nore than a mni nal

consi derati on.

3. Intensity relations between ears: Larger the difference

bet ween ears, the nore effective andvalidis the Stenger test
The size of the functional conponent in the better ear is al so

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

4. M scell aneous factors: The three speech frequencies are

probably the nost valid to use with the Stenger (Heller, 1965;
Al tshuler, 1971). Ear pathology and contral aterization may
al so have effect (A tshuler, 1971).

Modi fications of pure tone Stenger Test:

1. Rapi d Random Loudness Judgenents (RRLJ): Based on Fow er's

ABLB test, it differs in purpose and presentation. Here after
obtaining the patient's voluntary pure tone threshold and SRT
in each ear, the patient is asked to say which of the two
alternately presented tones is |louder. The tones are presented
in rapid succession and the sensation |levels and ear of presen-

tation varied though equal time of presentation is to be nmain-
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tained. The evident confusion reflects functional hearing

| oss, both unilateral and bil ateral .

2. Wsing automatic audionetry: The use of an autonatic Bekesy

type audi oneter for stenger test was first suggested by Reger
et al (1963). Watson and Voots (1964) nodified this procedure.
After establishing thresholds of the better ear, the poorer ear
t hreshol ds were traced using a Stenger variabl e attenuator.
Signal intensity decreases or increases as the response knob
I's mani pul ated. The test was found to be of high clinical

applicability.

3. Fusion Inferred Threshold (FIT): A two-channel audioneter is

needed. The tone at the test frequency (eg. 1KHz) is presented
to the better ear at 10dB SL and the intensity of the tone in
the poorer tar is varied. The case is instructed to respond

by raising the right hand if he hears in right ear, left hand
If left ear and centre if he hears in the centre of the head -
then the intensity of the tone in the poorer ear is increased
while the tone in the better ear continues to be at 10dB SL.
The level in the poorer ear at which the patient hears in the

centre -10dB given the threshold of the poorer ear.

This test is based on the rationale that at equal sensation
level s in both ears, the sound inage is perceived at the center

of the head.
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The problens inusing this test are that it is often diffi-
cul't to lateralize the sound, hence practice is to be given

and the subject may be able to best the test.

2.7.2: acoustic inpedance neasurenents: Concerni ng pseudo-

hypacusi s, the greatest val ue of acoustic inpedance neasurenents
Is the determnation of mddle ear nuscle reflex threshol d.
Since it is generally agreed that this reflex is produced by

t he | oudness of an acoustic signal rather than its physical
intensity, the ellcitation of this reflex at |ow SLs may suggest
a cochlear lesion. |If the difference between the reflex thresh-
old and the voluntary pure tone threshold is extrenely | ow (5dB
or less) it isdifficulttoaccept ever an expl anation of quick

| oudness recruitnment as an explanation for this sudden increase
I n | oudness (Lanb and Peterson, 1967). As an exanple of this,
Fel dman (1963) cites a case with an unilateral non-organic hear-
ing loss, wth acoustic reflexes observed with the best tone

in the 'poor ear' at |levels belowthe patient's voluntary thre-
shold. Tf the audiologist is certain that no artifact conta-
mnates the readings the suggestion that the acoustic reflex

can be achi eved by a tone which cannot be heard nust be rejected

and a di agnosi s of pseudohypacusis nay be nade.

More than nerely identifyi ng paaudohypacusi s, acoustic
refl ex neasurenents may be useful in actual estimation of
threshol ds. Jerger et al (1974) describe a procedure based on
the work of N enmeyer and sesterhener (1972) in which the mddle

ear reflex thresholds for pure tones are conpared to those for
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broad band noi se and | ow and hi gh frequency filtered broad
band noi se. This procedure called SPAR(Sensitivity Prediction
by Acoustic Reflex) nay be useful in predicting the degree

and configuration of hearing | oss.

Ref | ex nmeasurenents al one may not be useful indicators
I n cases where nonorgani ¢ probl ens overby the ml dest conduc-
tive probl ens because of which reflexes may be absent. In such
cases tynpanonetry nmay prove to be of value. It is often better
to performmddl e ear neasurenents as the first test on adults

and cooperative children.

2.7.3: Hectrodernmal audionetry (EDA):

Once the nost popul ar test for pseudohypacusis, EDA has
new fallen into conplete disuse. Its primary functionis to
determne pure tone thresholds on patients with suspected

pseudohypacusis (Martin and Forbis, 1978).

It is possible for the patient who i s know edgabl e about
the EDAto confound the test in several ways. eg. noving about
squirmng or coughing will increase the activity of the stylus
on the psychogal vanoneter, requiring that the sensitivity be
decreased causi ng the actual changes in skin resistance to be

nore difficult to discern.

Anot her reason for t he abandonnent of EDA is the necessity
of noxious stinuli such as electric shock as the unconditioned
stimulus which is paired with pure tones or speech as the condi-

ti oned sti mul us.
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Unli ke the earlier proposed nodel, EDAis no nore accurate

and its popul arity has shown a steady decline (Knox, 1978).

2.7.4. Evoked Response Audi onetry ( ERA):

Unli ke the EDA, ERA i nvol ves no el ectric shocks or other
noxi ous stimuli and appears a useful tool for determning
pure tone threshol ds for noncooperative patients (Beagley, 1973)
It has been recommended that ERA can be used for all cases of
noi se i nduced hearing | oss (Heron, 1968) and has even been call ed
the '"crucial'test' in diagnosis of pseudohypacusis (Knight and

Beagl ey, 1970).

As an exanpl e of the enthusiasmgenerated by ERA, A berti
(1970) called the cortical audioneter the nost inportant instru-
nment in detection of pseudohypacusis. He finds that the results
obtained fromthis technique and fromvoluntary pure tone testing
agree within 10dB and recommends the procedure for uncooperative
and illiterate patients. Examnation of the earlier conponents
of the response by neans of BSERA (Brain Stem Evoked Response
Audi onetry) has the advantage of easy application of surface
el ectrodes plus the fact that the response is stable and repeat -
abl e(scharl |l eman - Gal anbos and Gal anbos, 1975). D sadvant ages
I ncl ude the necessity of using clicks or transients as stiml
and the fact that the cochlear portion of responses are rarely
elicited bel ow 60dB HL. Berlin(1973) feels that BSERA, in

conbi nation w th el ectrocochl eography; tynpanonetry and acoustic
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refl exes, forns a powerful test for noncooperative patients as
smal|l children. It seens logical to extend this conclusion to

pseudohypacusi ¢ patients.

The devel opnent of nodern techniques for digital averaging
allows the recording of synchronous findings in response to | ow
frequency tones, mnimzing the di sadvantages of BSERA and
Bl ectrocochl eography that clicks be used as stimuli. This pro-
cedure called the frequency follow ng response (FFR by Marsh
and Wr den, 1968 nay have the potential to be one of the proce-

dures to be used in diagnosis of pseudohypacusl s.

ERA has the effect of elimnating or detecting the presence
of nonorgani c overlays on true organic | osses. The nere el abo-
rateness of the procedure along with the suggestion that hearing
be neasured w thout patient cooperation may have a determ ng

effect on the nmalingerer.

Caution should be used in interpreting ERA data by audi o-
| ogi sts skilled in its use. Not all audiological centers are
provi ded wi th such expensive equi pnent and hence nore feasible

procedures shoul d be used it such situations.

2.7.5: Hectrocochl eography (ECochQ:

A procedure whi ch has drawn consi derabl e attention in recent
years i s el ectrocochl eography, the recording of cranial nerve
M I action potentials. The obvious advantage of BcochG in deal -

Ing W th pseudohypacusis is that actual neasurenents can be
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determned with fewer contamnating artifacts that are seen

wth either EDA and ERA

Li ke EDA and ERA, ECochG nmay be categorized as "(bj ective"
since determ nati ons of hearing may be nade wi t hout the con-
sci ous cooperation of the patient. Until recently the proce-
dure was limted to those patients who coul d be anaesthetized
so that the tynpani c nenbrane could be surgically reflected,
exposi ng the round wi ndow. More recently the intratynpanic
needl e el ectrode has been used to obviate the need for surgery.
It is obvious that either procedure could be refused by the
patient as being painful or dangerous which coul d be avoi d using
suture inpregnated cotton with netal disc electrodes (Qullen

et al, 1972).

In addition to the fact that responses during ECochG | ack
frequency infornation because clicks on transients are the
stimuli, limtations are placed by cost of equipnent, tine

required for the test and the skill and training of the exam ner.

2.7.6: Del ayed feedback audi onetry ( DFA) :

Thi s procedure has its drawback of not revealing the 'true
threshol d of the patient with non-organic hearing | oss. Ruher
and Cooper recommend the follow ng pure tone DFA test for non-

organi ¢ hearing | oss.

Pure tone DFA requires the use of a special apparatus, sone

variations of which are commercially available. The patient is
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asked to tap out a continuous pattern such as four taps,
pause, two taps, pause etc. After the patient has denon-
strated that he can maintain the tapping pattern and rhythm
an audi oneter circuit is added so that for each tap, a tone
pul se is introduced into an earphone worn by the patient.
The tone has a duration of 50 msec at nmaxi num apl i tude but
I s del ayed by 200 msec. fromthe tine the key is tap ed.

If the tone is audible its presence causes the subject to
vary hi s tappi ng behavi our in several ways, such as |oss of
tapping rythm a change in the nunber of taps or an increase

I n finger pressure on the key.

Ruhen and Cooper (1963) have denonstrated that changes
occur in tapping performance at sensation |evels as | ow as
5dB and are independent of test tone frequency and nanual
fatigue. Once a subject has shown any alterations in key-
tapping ability after introduction6f a del ayed pure tone
must be interpreted as neaning that the tone was heard.

A berti (1970) found tapping rythns was di sturbed in general

at 5 to 15 dB above threshol d but has observed vari ations

as great as 40dB. Though, requiring practice, the pure tone
DFA procedure is considerably less tine consumng and invol ves

use of no noxious stimuli.

2.8.1 Qualitative speech Tests:
2.8.1. Doerfler - Stewart test (DS Test):

The DS test conpares responses to speech versus noi se.

Most listeners will continue to respond even when noise is
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presented at a level 10 to 15 dB nore intense than speech. The
nonorgani c patient tends to stop responding even when the noise

Is less intense than speech.

VWi | e several kinds of noises have been used in the DS
test, the essential elenent is that the greatest energy is
found in the 125Hz to 500Hz range in order to be an effective
mar ker for speech (Hopkinson, 1978). The procedure is as
foll ows: -

1) btain a binaural spondee threshold using an ascendi ng net hod
( SRTy) .

2) Raise the level of speech by 5dBto allowfor 100%discri-

m nation of spondees ( SRT;+5).

3) Starting at OGdB HL, raise the level of the noise in both ears
in 5dB increments, each tine a spondee is spoken until the
patient stops repeating the spondees. This is the noise
interference level (NL).

4) Continue to raise the level of the noise in 5dB steps to
a level 20dB above the NIL, presenting one spondee at each
| evel .

5) Lower the level of the spondees in 5dB steps, presenting one
word for each decrement until a level bel ow 15dB bel ow the
SRT; is reached.

6) Decrease the level of the noise in 10dB steps each tine a
spondee is spoken until NI L isreached and then in 5dB steps

until the |lowest hearing level dial setting.
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7) Determ ne a second spondee threshold in the sanme manner as
Step(l) - SRT,

8) 'Find" the binaural threshold for noise using an ascendi ng

5dB net hod. This is the noise detection threshold (NDT).

The D-A test nust be perforned by an exam ner experienced
in rapid live voice audionetry. Date should be recorded on a
special formas nentioned below. At the conpletion of the test,
conpari sons are nmade anong the results and the DS test is con-
sidered positive for pseudohypacusis if the norns are exceeded

on two neasures.

FORMS FOR USE IN D-S TEST

SRT, +5 NIL SRT NDT
A.Test 1 - 2
results [:::] l | \ _ i i

diffe-

Teices | 1L [ L D] ]

Normal -4 to 45 -7 to +15 -7 to+lS =18 to +3 =31 to =2
values

Using the DS test, Ventry and Chai klin (1965) considered
t he absence of positive (suspicious) difference scores as a
negative result; one positive difference score equivocal. Based
on their findings, they suggest that the value of the neasures
is only when there is an overall classification of positive or
negati ve outcone. Menzel (1960) described the efficiency of

the D-S test when used early in the battery of tests.
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The Doerfler-Stewart test has universality because of
the norms. Wthin the clinic, normative data make cl assifica-
tion possible while outside, nornmative data rmake possible a

communi cation with the referral source.

2.8.2: Delayed Auditory Feedback Test (DAF):

Black (1951) found that if there is a 1/8 sec del ay between
time of reading aloud and hearing the playback, the effects of
side tone on the speaker-reader were quite marked? at Yisec,
effects were still present but at 1/15 of sec. delay, little
or noeffect was noted. This he described as changes in vocal rate
and intensity as a result of the subject's hearing his own

voi ce del ayed in tine.

A tape-recorder reproduce is necessary to give the test
The spacing of the recording and pl ay back heads makes it
possi ble to insert a delay between what t he speaker nonitors
fromhi s kinesthetic novenents during oral reading and what
he monitors fromhis speech through earphones. A variety of
delay tines nakes the instrunent nore versatile. A nonitor
neter to observe change in vocal intensity and a stop watch to

record the reading rate add objectivity.

Most studi es have been done on subjects with normals or
on persons pretending to have nonorganic | osses (Chaiklin and
Ventry, 1963). Investigators reporting on DAF have stressed

that a great deal of individual variations have been shown
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I nresponse to feedback and in general, the test is not hel pful

I n obtaining a quantifiable threshol d.

Procedure: Hanley and Tiffany (1954) suggest a procedure which

makes use of the following instrumentation for a 0.68 sec del ay.

2

Ta be
b /Ahdiomef?c.f#-
Mic DAF J

The m crophone is adjusted so that the patient cannot readily

nore away fromit. |Instructions to the patient are brief. He
Is to read the passage again and again, when told after the
earphone are put on. The first reading rate i s noted w t hout

f eedback. A second basel i ne reading w thout feedback but wth
the recording device on is noted so that he can see it operating.
AVolunme - Unit (MJneter is useful too nonitor volune. Athird
pretest reading is obtained in the sane way as the first readi ng.
The next tine the patient needs the passage, the equipnent is set
10dB above the normal QdB intelligibility level with a feedback
delay of 0.18 sec. This reading is followed by the noi se by

| &dB steps until the patient experiences obvious difficulty in
reading. Each tine the VU neter reading shoul d be noted for

conpari son.

Next delay tine shouldhe switched to a different value if
there is a doubt, that control of reading rate at |ow feed back
| evel s occurs. Also sinmultaneous feedback nmay be used to conpare

with the del ayed reading. Using the above procedure, a change
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in reading rate of 3 sec. or greater is considered a signifi-
cant effect of the delay when the base |ine for conparison is
an average of the first three pretest readings. Qher report
a change of 3.5 sec. as significant for a threshol d neasure

when a speech-line anal yzer is used (MG anahen et al, 1960).

If the reader did not show facility with the reading
passage at the beginning of the test and the clinician believes
that the post test reading without delay is a nore accurate
I ndicator of his reading ability the final reading nay be used
as the basis for conparison. The reading rate is usually slower

under a del ayed condition than under the base condition.

2.8.3. Modifications of conventional speech tests:

1. Three spondaic words: The patient is instructed that two

syl labled words will be said in groups of three, after which

the clinician will wait for all three to be repeated. Enphasis
shoul d be placed on renenbering and repeating all three of the
words. The nethod is begun at approxi nately 4dB above admtted
threshol d. The cooperative patient will repeat all three spondees
at each level until he is not able to hear them The |ess coope-
rative patient responds in a variety of ways. The nost frequent
response i s to say one spondee of the three. At the beginning
the clinician should take sonme tinme to ask the patient, if he

coul d not renenber all three words. Under these conditions, the
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clinician may becone aware of the range bel ow the admtted
threshol d, in which the patient continuousto find speech
intelligible. He may then initiate a retest of SRT begi nni ng

at a lower | evel.

2. Monosyl |l ables at | ow sensation | evel: Wen the SRT's are

di screpant fromother threshold neasures, phonetically bal anced
nonosyl | abl es nmay be prescribed at 5 or 10 dB above admtted
thresholds. Theoretically a listener with QB H. wi Il score
25%o0on PBlists at 5dB SL, 50%at 10dB SL, 75%at 20dB SL, 88%
at 28dBSL, 92%at 32 dB SL and 100%at 40dB SL. [|f a patient
has admtted to hearing speech at a |evel of 40dB, but other
tests in the battery of tests show evidence of hearing |evels

| ess than 40dB, a repeat test of discrimnation for speech using

| i ve voi ce may be attenpted.

3. Repeat discrimnation neasures; Used to find consistency
of responses and not consistency of score eg. the score nmay

be the sane but a totally different set of words may be m ssed
each line. This reflects but does not confirmnonorganic

heari ng | oss.

2.8.4: Lonbard Test:

The Lonbard test is well known as a screening test for
pseudohypacusis. The principle of this test is that the |istener

speaker's own vocal intensity is regulated by hi mto accomodat e
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the noise in his environnent. Unless one does not hear noi se
in his surroundings, hew !l not noise his vocal intensity to

conpensate for the level of noise.

The audi ol ogi st uses the Lonbard effect by having a patient
need a passage al oud, and gradual |y increasi ng naski ng noi se
through the patient's earphones to determ ne, whether voca
out put changes. |If the patient raised his reading vol une while
the noise is being increased and lowers it Wiile the noise is
bei ng decreased, the intensity changes. |If the vocal reflex
occurs at levels of intensity less than the patient's admtted
threshol ds then the threshold is in error but the nagnitude is

not known.

The patient reads aloud into the m crophone i nput of a
| i ve voi ce speech audionmeter. The tal k back and attenuat or
dial are left at one position so that VU neter peaks it zero.
Maski ng noise is then introduced into both ears and is slowy
increased until the VUneter is observed to increase peak val ue
Reading the level brings the VU neter back to zero (Harris,
1965) .

Nei t her normative nor pathol ogical data is avail able

because of the wi de variations observed anong i ndi vi dual s.

2.9 Quantitative speech tests:

2.9.1. Speech Senfer Test:

Devel opnent: A test using spondai c words as speech signals has
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been used to verify nonaural hearing | oss based on the classical
pure tone Stenger test. Both ears, as in pure tone Stenger are
stinulated with different sensation levels in each ear the
patient with nornmal hearing or a binaural hearing |oss is con-
scious of hearing speech in the |ouder ear. A two-channel speech
audi oneter is necessary, so that the speech signal can be presented
to both ears similtaneously with intensity levels in each ear

control | ed i ndependent |y (Newby, 1972).

Advant ages: The results of this test provide quantitative infor-
mati on and unli ke the pure tone Stenger there is no beats

phenormenon or dipl acusis interfering.

Procedure: Instructions for the test are delivered over the
earphones to the better ear as foll ows: -

"Pl ease continue to say words after me. Mbst of the words wll
be heard in your right (better) ear. Sonetinmes | will ask a
guestion. Aong with the answer raise the hand in the ear in
whi ch you are hearing and repeating after me". The speech
signals are then delivered only to the better ear at a |evel

| 5dB SL. Several spondees should be presented until the patient
feels confortabl e repeati ng spondees and raising his hand. To
stop the malingerer fromawareness of the poorer ear also getting
involved in the test, interrup the presentation after each word.
Then the first binaural presentation is made wth the poorer

ear receiving a |level 20dB above the dial reading in the better
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ear. Hence assumng that the non-organic patient hears in

the poorer (left) ear, three types of responses will occurs:-

1) Stops repeating which inplies functional hearing loss in
poorer ear.

2) Continues to respond: Then the tester should stop present-
ing spondees to the better ear without know edge of the
patient. Again tw types of responses are:

a) stops repeating inplying organic |0ss in poorer ear.
b) continues to respond inplying pseudohypacusis in poorer ear

3) Repeats the word andtells that he hears in the left ear
(poorer ear) thus confirmng pseudohypacusis. This test is

routinely used in the clinic.

2.9.2: The story tests:

Al though stogy tests are no |onger considered part of the
stylish repertoire of nonorganic tests, they still may be used
to verify a nonaural loss of hearing and quantitative results
can be obtained if the technique is controlled for that purpose
A two channel audioneter with facility for switching the speech

from one ear to the other and binaurally.

The patient is instructed that he will hear a story over
the earphones. He should listen to all of it and repeat as many

parts of the story as he remenbers carefully.

The choice of level for presenting the test signals is

very inmportant. The level will be same for both ears but it
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shoul d be chosen so that it is slightly above the threshol d of
the better ear or else cross hearing will occur if level for
t he poorer ear is nore than 35dB greater than level for the

better ear (Newby, 1972).

Parts of the story are delivered to the better ear, parts
to the poorer ear and parts to both ear. |If the |level has been
effectively chosen and if patient repeats parts of the story
delivered to that ear hearing is at |least at that level. The
story should be designed so that it is wholly integrated and
makes sense. Hence an approxi nate idea of the actual sensitivity
of the poorer ear is obtained. The threshold for speech, if
| ower than the admtted threshold is determned by presenting
parts at a level 10 dB below the admtted threshold. |If a response
Is forthcomng, the audiologist is encouraged to seek better
SRTs. |If a response does not occur, one nay choose to accept

the initially admtted threshol ds.

2.9.3: Falconer's lipreading test:

This test was given by Fal cone in 1966. The test contains
auditory as well as visual stimuli and consists of nonosyl | abic
honmophenous wor ds, which are nearly inpossible to perceive by
| i preadi ng al one. The patient however does not know this and
responds in the usual way to sound and vi sion and hence he be-
cones a victimof |ipreading. Because nost of the correct
responses are aresult of audition, the patient inadvertently

reveal s sone degree of functional hearing |oss. This technique
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Is also effective with patients who denonstrate a nuch snall er
degree of functional hearing | oss. The exact nethodol ogy is

di scussed in detail in the next section.

Gol dman (1971) used the sane test in his study and comment ed,
that the test helps to determne the organic levels definitively.
The SRT predicted fromthe test relates closely to standard pure
tone and speech neasures and is renarkabl e in exposing the func-
tional problemw thout obviously indicating to the subject that

he has been caught.

Besi des t he above advant ages, ol dnman (1971) has al so
poi nted out that this test can be used either nonaurally or
binaarally. It requires no special equipnent for its admnistra-
tion. Also the functional hearing | oss patient falls a victim
to his own overreliance on |lip reading. Thus, Falconer's lip-
readi ng test should be a nust in a battery of qualitative and quanti -
tative tests for pseudohypacusis. In Indian | anguages, where
there is need of nornmative data, Subba Rao (1981) and Sadi a Saher
(1982) have devel oped the lip reading test in Kannada and H ndi .

3.0 Functional Involvenent Battery:

(From Q Haug, Personal Communi cati on)

Cheek each item+ or -

- Severe to total |loss claimfromaccident, blow foreign body,
noi se.

- Seeks conpensation fromindustry, governnent or insurance

conpany for alleged hearing | oss.
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Mlitary service or draft an immnent possibility.
Conpl ai nt of charges follow ng surgery.
Poor school perfornance
Fai l ure on school hearing test with subsequent increase in
parental concern and attention
G her apparent advant ages associated with establishnment of

hearing | oss.

Ceneral Behaviour (in conversation or interview:

Very exagger ated speech conprehension difficulty even when
wat chi ng speaker.

Exaggerated listening attenpts: hand cupping, pointing ear a
face very cl ose to speaker

D screpancy between informal, unguarded, conversational

efficiency and perported | oss on fornmal tests or observations.

Auditory test behavi our:

Exagger ated body and head | eaning |i stening

Exaggerated facial grimacing, struggling and |istening
“Phonefiddling" - frequent noving, shifting, pressing phones
Nervous, restless,fidgeting in chair

Perspiration and ot her signs of tension

Vague descriptions of peculiar auditory sensations of interferences
during test

Many conpl ai nts about personal disconfort and fatigue during

test.

Concern with length and termnation of tests.
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or shakes head negatively as soon as the tone or

Says ' no'
speech cones on.
Eyes follow the change or shift of the signal to the other

ear but does not acknow edge it.

Basic auditory test results;

| nconsi stencies in response intratest.

I nconsi stencies in response inter test.

Di screpenci es between PTA and SRT (SRT better)

No shadow curve on alleged unilateral severe/total |oss
G ves hal f-word or one syllable responses to SRT spondaic

word stinmulation.

Advanced auditory test results:

St enger, pure tone

St enger, speech

- Speech interference |evel

Del ayed auditory feedback, speech
Del ayed auditory feedback, pure tones

Bekesy, Pattern V

- Bekesy, very large swing pattern

Bekesy, BADGE (Bekesy Ascendi ng-Descendi ng Gap Eval uati on)

GSR
BSERA

| npedance
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- Fal coner |ipreading
- FTT
- Lonbard
- Doerfler-Stewart

- Ghers
Sumary:

Behavi our and test results indicate
- Legitinate organi c hearing | oss
- Pseudohypacusis with nornal hearing

- Exaggeration of sonme authentic hearing | oss.

Apart fromthe above plethora of tests, the audiol ogi st

remai ns the nost efficient agent in diagnosis of pseudohypacusis.



45
METHODALOGY

3.1 Introduction;

The study invol ved two mai n phases; -
1. Devel opnent of the test materia

2. Testing it on normal hearing subjects

The devel opnent of the test material was in accordance
with the nethod used by Fal coner (1966), Subba Rao (1981) and
Sadi a Sehar (1982) who devel oped the test nmaterial in English,
Kannada and H ndi | anguages. However whil e Fal coner used
honmophenous nonosyl | abi ¢ words only, this test, |ike those
devel oped by Subba Rao (1981) and Sadia Sehar (1982) invol ves
t he use of both nonosyl | abi ¢ and pol ysyl | abi ¢ honmophenous wor ds,
owing to the relative scarcity of nonosyllables in Indian
| anguage. Attenpt was al so nade to see that all such words were
nost often used and hence famliar to the Tam | speaki ng popul a-

tion.

3.2 Devel opnent of the test nmaterial:

It was ained at preparing a test with 80 words. These 80
words were divided into two forns A and B, each of which had
40 honmophenous words. Form A was further divided into 2 lists
L, and L, each of which had 20 honophenous words such that

every word in list L; had a honmophenous counterpart in list L,
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eg-th@IW C}Et4> in L; had its honophenous count er part
tadIl (&) in |, Snilarly, FormB further divided

intotwo nore lists - Lz and Ly with 20 honophenous words each
eg. | mutty] (FEE)
partlbhttU}LL"%@)

in Ly had its honmophenous count er -

i n L4.

To construct the material, the sounds of the Tam |

al phabet were first grouped according to their place of arti-
cul ation. Since honmophenous words invol ve sounds that | ook
ali ke but sound different eg. the bilabials /p/ /b/ Iml were
grouped together, the alveolars /t/ /d/ / nl together velars

kI, I'gllnl together, netreflexes/t/ /d/ /n/ together etc.
owing to the lack of voiced-voicel ess contrast in Tam! | anguage,
only 2 honmophenous counterparts instead of 4 such counterparts

in other tests could be used.

Al the words sel ected were chosen with gui dance from
a Tam | speaki ng phonetician such that they woul d be equal ly
famliar and meaningful to a Tam| speaking popul ation in
general. An attenpt was al so made to see that the two forns
A and B were equal in terns of difficulty by equating the
phonem c distribution. The words in each |ist were random zed

by using Fisher's random nunber tabl es.

3.3 Subjects and presentation |evels:

In order to develop norns for the lipreading test, 10

students of the AIl India Institute of Speech and Heari ng
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constituted the subjects for the study. Their age range was
18 years to 21 years with the nean age of 19.5 years. The
group consisted of 5 males and 5 fermales. The criteria for
t he selection of subjects was that they (1) shoul d have Tam |
as a second | anguage during schooling and not her tongue (2)
pass a screening test for hearing at 20dB HL (ANSI, 1969)
bet ween t he frequencies from250H to 8KHz and shoul d possess

nor mal vi si on.

The presentation |evels of the test were SRT + 0dB and
SRT - 10dB respectively. The follow ng presentation conbi na-

tions were used (L referstolist, | refersto intensity |evel).

FormA L; I, i.e. List L; presented at |, (SRT + 0dB)
L, I, i.e. List L, presented at |, (SRT -1 (dB)

FormB: Lz I; i.e. List Lz presented at |,(SRT + QdB)
L, 1™ i.e. List Ly presented at |,(SRT -1 CdB)

The normal hearing subjects were divided into two groups -
Qoup-1 and Goup-I1. Goup-I received the FormA of the test
in presentation conbinations Lqil 1 and Lyl , while Goup-11
received formB of the test in presentati on conbi nations Ljl;
and Lyl ;. The manner of testing was maintained across the
group i.e. interns of lists and presentation |evels. Besides,
t he same order was nmaintained for both forns and care taken

not to select same presentati on conbination for both groups.

A random sel ection of the ear to be tested was done and

only one ear of each subject was tested. Mean scores of the
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different groups at different levels for the different lists

as menti oned above wer e conput ed.

The average hearing threshold levels and forns A and B

are given in Appendi x-1.

3.4: Instrumentation:

GSI-16, a two channel audioneter with mat ched TDH 39
ear phones and MX-41/ AR ear cushi ons was used throughout the
test. Channel one of the audi oneter was used for speech audi o-
metry. Live voice testing nonitored by the VUureter on the
audi oneter was carried out and the tal k back systemused to
note the subject's responses. A special |ighting arrangenent
so astoallowlight to fall on the speaker's face for adequate

| i preadi ng was al so used.

3.5: Test Environnent:

Testing was carried out in the sound treated audi onetric
room |f the Audloiogy Departnment of the Institute. Testing
was carried out in atw roomsituation with the test room
totally isolated fromthe control roomin order to rule out the
possibility of |eakage of stimuli across the two room The
noi se levels in the test roomwere well within therecomended

noi se levels in dB SPL.

To facilitate lipreading, the tester's face was adequatel y

Il lumnated by proper |ight arrangenents. Care was taken to
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see that the examner's head and subject's head were at the
sane | evel and the |ipreading was clearly possi ble. Further

glass reflection fromthe observati on wi ndow was il | um nat ed.

3.6: Testing procedure:

Initially the subject was instructed for obtaining SRT
w t hout visual cues. For this the SRT spondee |ist in Tam
by Kapur (1971) was used. Then the instructions for |ip-
reading test as given bel ow were given and the test admni -

stered at the nentioned presentation |evels.

3.6.1: Instructions for SRT:

"You are going to hear words like "" mainto:L" etc
etc. Each itemw || followthe carrier phrase
Try as far as possible to concentrate on these test itens.
Repeat them| oudly, wherever you are doubtful try to guess the

word". These instructions were used in Tam| | anguage.

3.6.2: Instructions for Lipreading test:

"You can see the examner's face very clearly fromthe
observation window. You will hear different words as well as
you can read themon the examner's lips. Use both cues and
try to repeat exactly the word given to you. Let us see how
good you are at lipreading. Be alert, as soon as you hear the
carrier phrase "idu sollunga!" you wll hear the word.

In case, you fail to follow, ask for a repetition. Instructions



50

wer e made cl ear before comrencing the test.

3.6.3: htaining initial SRT:

The Tam | spondee |ist given by Y.P. Kapur (1971) was

used for determning SRT.

The test was started at 20dB above the pure tone average
of threshol ds obtai ned at 500Hz, 1000Hz and 2000Hz. 2 words
were presented at each level and the | evel was decreased in
5dB steps until no spondee words were repeated correctly. At
the level the intensity was increased in |dB steps and 4 words
were presented at each level. The level at which the subject
repeated 50%of the words i.e. 2 words was taken as the SRT.

This level served as reference for further testing.

3.6.4: Admnistering lip reading test:

1. Once the subject was confortably seated in the test room

t he roomwas darkened and the door closed to prevent any sound
| eakage. After this, the examner's face was illumnated in
the control roomand the |line of vision between the subject and
examner adjusted to prevent any reflection fromthe observa-

ti on wi ndow.

2. The m crophone was pl aced cl ose to the subject’'s nmouth so

as to pick up his speech. Care was taken not to keep the m cro-
phone too close to the nouth, so as to avoid any distortions
that would arise in the feedback and in turn could affect the

examner's di scrimnation.
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The audi omet er m cr ophone was pl aced about 6* fromthe
exam ner's nmouth and was pl aced bel ow the chin so as to avoid

any obstruction, in the subject view ng the examner's face.

3. The earlier nmentioned instructions, stressing that the
tester intended to know the subject's capacity of |ipreading

conpl enenti ng hi s hearing were given.

4. Before every word in the test |ist was spoken, the |ips
wer e brought to an abnornal position by the carrier phrase.
“idu sol lungal " which preceded the word. The VU neter was

constantly adjusted to nmaintain speech | evel while testing.

5. The whol e test required about 10 mnutes to adm nister.
After presentation of each item the subject’'s response was
noted down. Care was taken not to exaggerate the articulatory

novenents during presentation.

6. An articulation gain function was drawn for the above

| evel s of presentation.
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RESULTS AND DI SCUSSI ONS

The perfornmance of the two nornal hearing groups for
the four lists of the two forns at the two different |evels:
-10dB and (dB (reference: SRT) was used as data for anal ysis.

The data is presented in Tabl e-1.

The average SRT for the normal group was 17.5dB HL
(QdB HL = 19.5 dB SPL for speech). The nost suitable criterion
found to predict SRT fromthe lip reading test was the |evel
at which 12 words were repeated correctly. This criterion
varied slightly with the criteria established in earlier studied.
The criterion given by Fal coner (1966) to establish SRT on
his test was the level at which 5 words were repeated correctly.
Thi s was supported by Gol dman (1971). Subba rao's (1981)
criterion was the | evel 5dB bel ow the |evel at which 10 words
were repeated correctly while Sadia sehar (1982) found the
criterion to be the level at which 11 words were repeated
correctly on the test. This variability may be attri buted
to the difficulty of itens and linguistic variability involved

inthe test.

Tabl e-1 indicates the individual and mean scores of the
nunber of words repeated correctly on the lip reading test.

Mean age of the normal group = 19.5 years.

Fromthe Table-1 and the articulation gain function drawn

for responses at thetwo levels of presentation, it is evident
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the scores for forns A and B are very close to each other,
indicating that the forns are equally bal anced in terns of

difficulty.

Fromthe Table-1 and the Articulation gain function, it
can al so be seen that there was a steady increase in scores
obtai ned as the |evel of presentation was increased. Al so the
obtained and predicted. SRT are closely correlated, indicating
that this lipreading test can be used successfully to predict
SRT in normal s and pseudohypacusi c patients. These results

are also in accordance with earlier studies.

Fal coner (1966) found the worth of the test as a clinical
tool by establishing true organic hearing threshol ds even when

subj ects denonstrated very little nonorgani c conponent.

Bot h Fal coner (1966) and Col dman (1971) have suggested
that the test be admnistered nonaurally or binaurally depend-

ing on the test situation.

Fromthe results of the study it can be concl uded t hat
the lipreading test can be used to predict SRTs of normal and

pseudohypacusi cs.
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SUWARY AND CONCLUSI ONS

Fal coner (1966) devel oped a test to evaluate the |lip-
reading capacity of an individual. This teat was used to
est abl i shed organic hearing threshold | evel s in pseudohypacusic
caaes. oldman (1971) conducted a study to test the useful ness
of Fal coner start and concluded it was practically applicable
and useful in predicting organic hearing thresholds wth

nmet hodi cal efficiency.

Subba Rao (1981) and Sadia Sehar (1982) working on the
| i nes of Fal coner, developed lip reading tests in Kannada and
H ndi | anguages respectively and concl uded that the SRT
predicted fromthis test was closely related to organic

heari ng threshol ds.

In this study, lipreading test was devel oped in Tam
| anguage usi ng 80 honophenous (Mnosyl | abic + Pol ysyl | abi c)
wor ds whi ch were organized into 2 forma A and B. These two
forns were further divided into 2 tests each with both lists
in each formhaving 20 honmophenous counterparts each. The
forns and |lists were balanced in terns of famliarity and usage

and equated in terns of phonetic distribution.

Bef ore commencing the test, it was enphasi zed that the
subject's ability, to lipread was bei ng nmeasured and screeni ng
for normal hearing and vision carriedout. The test proper was

carried out in two roomsituation in a sound treated room of
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predi ct speech reception thresholds in pseudohypacuslc
patients.

2.Either formA or B or then conbi nation can be used for
testing.

3. The recommended criterion for predicting SRT is the |evel
at which 12 words correctly repeat ed.

4.1f this 12 words criterion is not nmet, any score, nhearest

to 12 can be considered for predicting SRIT.

Limtations: -

1. More nornmative data for this lipreading test is needed,
since only 10 normal s were used as subjects in the study.

2. There is aneed to validate the test in the clinica
popul ation with organi ¢ and nonorgani ¢ hearing | oss.

3. Some normal hearing subjects used for the study were

famliar wth the test procedure.

Recommendat i ons: -

1. The lipreading test should be a routine tool in any specia
test battery to detect pseudohypacusis.

2. More normals and clinical population need to be tested to
val idate this study.

3. Ohlines of the present study, simliar lipreading testa

may be constructed in other Indian | anguages.
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